
&p.1:Abstract We combined laser-assisted microdissection
from H&E-stained paraffin sections, degenerated oligonu-
cleotide-primed polymerase chain reaction (DOP-PCR),
and comparative genomic hybridization (CGH) to analyse
chromosomal imbalances in small tumour areas consisting
of 50–100 cells. This approach was used to investigate in-
tratumour genetic heterogeneity in a case of metastatic
prostatic adenocarcinoma and chromosomal changes in ar-
eas of prostatic intraepithelial neoplasia (PIN) adjacent to
the invasive tumour. In four microdissected invasive tu-
mour areas with different histological patterns (acinar,
cribriform, papillary and solid) marked intratumour het-
erogeneity was found by CGH. Recurrent chromosomal
imbalances detected in at least two microdissected tumour
areas were gains on 1p32→p36, 2p22, 3q21, 7,
8q21→q24, 11q12→q13, 16p12→p13, 17, 19 and loss
on 16q23. Additional chromosomal changes were found
in only one of the microdissected areas (gains on

16q21→q23, 20q22 and losses on 8p21→p23,
12p11→q12, 12q21→q26, 13q21→q34, 16q12, and
18q22). In PIN, gains on chromosomes 8q21→q24 and 17
were found in both samples investigated (low and high
grade PIN), while gains on chromosomes 7, 11q, 12q, 16p,
and 20q and losses on 2p, 8p21→p23, 12q were found on-
ly in one PIN area. Controls to ensure reliable CGH results
consisted in CGH analyses of (i) approximately 80 micro-
dissected normal epithelial cells, which showed no aberra-
tions after DOP-PCR and (ii) larger cell numbers (approxi-
mately 105 or 107 cells) of the primary tumour investigated
without DOP-PCR and partially displaying the chromo-
somal imbalances (gain on 16p12→p13, losses on 2p25,
8p21→p23, 12p11→p12, 12q21→q26, 18q22) found in
the small microdissected areas. Microsatellite and FISH
analyses further confirmed our CGH results from micro-
dissected cells. The combined approach of laser-assisted
microdissection, DOP-PCR and CGH is suitable to identi-
fy early genetic changes in PIN and chromosomal imbal-
ances associated with the particular histological patterns of
invasive prostatic adenocarcinoma.
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Introduction

Comparative genomic hybridization (CGH) is a fluores-
cence in situ hybridization (FISH)-based technique that al-
lows the identification of over- and underrepresented DNA
sequences throughout the entire genome of tumour sam-
ples. Since CGH also permits the analysis of copy number
karyotypes from archival paraffin-embedded material [17,
38], retrospective analyses of larger series of tumour sam-
ples have become available, providing new potential diag-
nostic and prognostic cytogenetic markers [4, 15, 31].
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In prostate cancer, FISH and CGH analysis has re-
vealed consistent changes on chromosomes 7, 8p, 10,
13q, 16, 17, and 18q [6–9, 16, 20, 26, 27, 30, 34, 41].
However, prostatic carcinoma may exhibit variable histo-
logical patterns and also multifocality, contributing to in-
ter- and intratumour heterogeneity [33]. Although a few
FISH and microsatellite studies [28, 30] have also sug-
gested intratumour heterogeneity existing at the chromo-
somal level, the particular changes associated with dis-
tinctive histological patterns are largely unknown. More-
over, cytogenetic changes in prostatic intraepithelial neo-
plasia (PIN), which is often present adjacent to invasive
tumours, are poorly characterized [1, 30].

Molecular genetic characterization of morphologically
defined cell groups from tissue sections has become feasi-
ble through the use of microdissection approaches [3, 12,
35, 43]. Attempts have been made to combine microdissec-
tion and CGH analysis, and especially to allow more sensi-
tive detection of chromosomal imbalances by separating
tumour areas from stromal cells [23, 38, 42]. Kuukasjärvi
et al. [24] concluded from the results of their CGH studies
of a dilution series of DNA from a breast cancer cell line
that chromosomal imbalances can be reliably detected
from as few as two cells. However, the feasibility of CGH
analysis on small cell numbers obtained from routinely for-
malin-fixed specimens has yet to be validated.

In our study, a combined approach with laser-assisted
microdissection, degenerated oligonucleotide-primed
PCR (DOP-PCR) and CGH was applied for the analysis
of intratumour heterogeneity in a prostatic adenocarcino-
ma. Moreover, this approach was used to study tumour
progression, since PIN areas and a lymph node metasta-
sis from the same patient were analysed. The reliability
of CGH results was further confirmed by microsatellite
analysis and comparative investigation of large cell num-
bers from frozen or paraffin-embedded tissue and micro-
dissected cell groups (50–100 cells).

Materials and methods

The radical prostatectomy specimen of a 76-year-old man who had
not been treated by androgen ablation prior to surgery was ob-
tained immediately after surgery. One portion of the tumour
(0.5×0.5×0.5 cm) was frozen in liquid nitrogen. The remaining tis-
sue was fixed in formaldehyde (4%) for 24 h, after which paraffin
blocks were prepared according to standard protocols [5]. The di-
agnosis was established from H&E-stained 5-µm sections, which
revealed an acinar adenocarcinoma with a Gleason score of 7 (pat-
terns 2+5). Metastases were present in the lymph nodes dissected
from both the left and right fossa obturatoria or vena iliaca. The
pTNM classification [36] was pT3a pN2 pMx R1.

For microdissection, a laser microscope system (P.A.L.M.,
Wolfratshausen, Germany) consisting of a Zeiss Axiovert micro-
scope (Zeiss, Jena, Germany), a pulsed UV-laser (wavelength
337 nm, maximum frequency: 20 pulses/s, pulse duration: 3 ns),
and a computer-controlled micromanipulator was used.

Areas containing tumour cells or cells from normal prostatic
glands for control were identified on unmounted H&E-stained
slides and documented by photography before and after microdis-
section (Fig. 1). Using a focused UV laser, unwanted cells or tis-
sue areas surrounding the cells of interest were removed. Owing to
the extremely high energy density within the focused laser beam
(~5 µJ), all biological material was entirely destroyed [13]. Groups

of 50–100 cells were subsequently collected from the same slide
using the computer-controlled micromanipulator equipped with a
sterile gauge needle (Fig. 1). The gauge needle with the attached
cells was transferred into a sterile PCR reaction tube containing
20 µl laser buffer (100 mM Tris/HCl, pH 7.5, 100 µg/ml proteinase
K). Microdissected specimens were then heated for 3 h at 55°C to
allow proteolytic digestion and for 8 min at 100°C to inactivate the
proteinase K. Samples were stored at –20°C until use.

DOP-PCR was performed from microdissected tissue (50–100
cells) according to the previously published method [39], with
some modification to enhance DNA yields. Topoisomerase I pre-
treatment [14] was carried out prior to in vitro amplification. Both
reactions, topoisomerase I pretreatment and PCR, were performed
in a 50-µl reaction volume (3.5 mM MgCl2, 50 mM KCl, 20 mM
Tris/HCl, pH 8.4) containing the microdissected and pretreated
cells in 20 µl laser buffer, 0.2 mM primer UW4B (5’-
CCGACTCGAGNNNNNNATGTGG-3’), and 2 U topoisomerase I
(Life Technologies, Eggenstein, Germany). The reaction was incu-
bated for 30 min at 37°C with topoisomerase to relax the template
DNA and for 10 min at 90°C to inactivate the enzyme. Subsequent-
ly, 4 U Taq polymerase (Perkin Elmer) was added. The PCR reac-
tion consisted of an initial step (10 min at 94°C, one cycle), five cy-
cles with a low annealing temperature (1 min at 94°C, 1.5 min at
30°C, 3 min for transition from 30°C to 72°C, 3 min at 72°C), 35
cycles with a high annealing temperature (1 min at 94°C, 1 min at
62°C, 3 min at 72°C), and a final extension step (10 min at 72°C).
The size of DNA fragments and DNA yields of each reaction were
checked by agarose gel electrophoresis. DNA yields were addition-
ally determined by fluorimetric measurements.

To avoid contamination of the PCR reactions, the reagents
were added in a laminar flow hood using aerosol resistant tips.
PCR solutions were additionally checked for possible contamina-
tion in PCR reactions, using gene-specific primers for β-actin
without template DNA. Control experiments with DNA from
IMR-32 cells harbouring known amplifications and deletions were
also performed to check the sensitivity and uniformity of DOP-
PCR amplification.

As a control of the CGH results from amplified DNA, CGH
was performed from a frozen tissue specimen and from paraffin-
embedded tissue sections from the same specimen as was used for
microdissection of small cell numbers, after scraping the tumour
areas using a surgical knife. DNA was extracted according to stan-
dard procedures.

Isolated whole genomic tumour DNA, DOP-PCR-amplified tu-
mour samples and normal male reference DNA were labelled with
biotin-16-dUTP or digoxigenin-11-dUTP (Boehringer Mannheim,
Germany) either by standard nick translation [44] or by a DOP-
PCR reaction consisting of 25 cycles (1 min at 94°C, 1 min at
62°C, 3 min at 72°C).

Metaphase preparations for CGH analysis were obtained from
peripheral lymphocytes of a healthy male donor according to stan-
dard procedures [22]. After hypotonic treatment, fixed cells were
dropped onto clean glass slides. Dried slides were aged for 1 week
at 37°C and stored in nitrogen gas at –20°C until use.

CGH analysis was performed according to Kallioniemi et al.
[21] and du Manoir et al. [10], with modifcations as described
elsewhere [25]. Bound, labelled DNA probes were detected by se-
quential incubations in Cy2-conjugated streptavidin/biotinylated
sheep anti-streptavidin (concentration: 10 µg/ml and 5 µg/ml in
PNM-buffer consisting of PN buffer plus 5% nonfat dried milk;
Dianova Hamburg, Germany) and mouse anti-digoxigenin (con-
centration: 10 µg/ml PNM; Boehringer Mannheim, Germa-
ny)/Cy3-conjugated rat anti-mouse and mouse anti-rat antibodies
(each diluted 1:25 in PNM) (Dianova, Hamburg, Germany). After
each incubation step, slides were washed twice in PN buffer
(0.1 M sodium phosphate pH 8.0, 0.1% nonidet P-40) before the
next. To obtain a fluorescence banding pattern, slides were stained
with 4’,6’-diamidino-2-phenylindole (DAPI) at a concentration of
0.1 µg/ml in antifading solution [19].

CGH images were captured by a black/white video CCD cam-
era using on-chip integration. The three colours were digitized
consecutively with specific single colour filter combinations that
were changed automatically on a Zeiss Axioplan2 microscope
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(Zeiss, Jena, Germany). For processing of the captured images,
image analysis software from MetaSystems (Altlussheim, Germa-
ny) was used. For one CGH analysis, at least 10–15 homologues
of each chromosome were measured after DAPI karyotyping of
5–10 metaphases. Average ratio profiles were calculated after au-
tomatic scaling of the profiles of individual homologous chromo-
somes of the same length. The average profiles were displayed
along with ideograms of the appropriate chromosomes. The stan-
dard procedure of interpreting the average red/green ratio profiles
is performed by comparing them with fixed ratio thresholds (e.g.,
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Fig. 1A–F Microdissection from a 5-µm tissue section of a pros-
tatic adenocarcinoma after HE staining: A Histological evaluation
of the tumour revealed a cribriform pattern. A small tumour area
was selected for microdissection. B Surrounding tissue ablated by
the use of a UV laser. C Dissection of a tumour cell group with a
computer-assisted micromanipulator equipped with a gauge nee-
dle. D Tumour area after removal of isolated tumour cells. E His-
tological evaluation of a prostatic intraepithelial neoplasia (PIN)
outside the invasive tumour area revealed a low-grade PIN. F Dis-
section of cell groups from the PIN (arrows) &/fig.c:



0.75 and 1.25). If the ratio value is outside this confidence inter-
val, a gain or loss in the tumour DNA is assumed according to
published criteria [22, 37].

The DOP-PCR products of each microdissected tissue area were
purified using push columns (BioRad, Munich, Germany) to separate
remaining DOP-PCR primer. Oligonucleotide primers for three loci
on chromosome 8p (D8S137, NEFL, LPL5GT) were used [32, 40].
Microsatellite PCRs were carried out in a 50-µl reaction volume with
0.5 µl [α33P] dATP (1000–3000 Ci/mmol, Amersham Buchler,
Braunschweig, Germany), 1.2 µl dNTPs (5 mM dATP, 10 mM dCTP,
10 mM dGTP, 10 mM dTTP), 0.2 mM primer, 1 µl DOP-PCR prod-
uct and 4 units Taq polymerase. ‘Hot start’ PCR was performed,
which consisted of 35 cycles (94°C for 1 min, 58°C/52°C for 30 s,
72°C for 2 min; final extension: 72°C for 7 min). Radioactively la-
belled PCR products were separated on a 6% polyacrylamide gel ac-
cording to standard procedures. For visualization of labelled micro-
satellite repeats, Kodak Biomax MR scientific imaging film (Roches-
ter, N.Y.) was exposed overnight and for 2 days.

Results

CGH data from the primary tumour were obtained from
nine different samples containing various numbers of cells.
These were frozen tissue without microdissection (approxi-

mately 107 cells) or formalin-fixed and paraffin-embedded
tissue from which either high (approximately 105 cells) or
low (50–100 cells) cell numbers were obtained by micro-
dissection. In the frozen tissue, CGH revealed gains on
chromosomes 7, 11q12→q13, 16p12→p13, 19, 20q22 and
losses on chromosomes 12p11→p12 and 13q21→q34 (Ta-
ble 1). The tumour sample containing approximately 105

cells microdissected from the paraffin sections showed
a gain of DNA sequences only on 16p12→p13, and
losses on chromosomes 2p25, 4q33→q35, 8p21→p23,
11q24→q25, 12p11→p12, 12q21→q26, 18q22, and
Xq26→q28.

Four different areas of the primary tumour were ran-
domly selected from a H&E-stained paraffin section, and
50 to 100 cells from each were removed after laser-assist-
ed microdissection. These areas displayed different histo-
logical patterns: cribriform (area I), tubular (area II), solid
(area III), or papillary (area IV). An example for micro-
dissection of a small cell group from a tumour area exhib-
iting a cribriform pattern is demonstrated in Fig. 1 A–D.
To obtain sufficient amounts of DNA for CGH, DOP-
PCR amplification of genomic DNA was performed on
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Table 1 CGH results from 9 different samples of a primary and metastatic prostatic adenocarcinoma and PINs&/tbl.c:&tbl.b:

Chromosomal Primary Primary Primary Primary Primary Primary Low- High- Lymph 
changes tumour tumour tumour tumour tumour tumour grade grade node
detected  (frozen (Paraffin- (micro- (micro- (micro- (micro- PIN3) PIN3) metastasis
by CGH tissuea) embedded dissected dissected dissected dissected (paraffin-

tissueb) area Ic, area IIc, area IIIc, area IVc, embedded
cribriform) tubular) solid) papillary) tissue)b

Gains on
chromosomes:

1p32→p36 − − + + − + − − −
2p22 − − + − − + − − −
3q21 − − + − + + − − −
7 + − + − + + + − −
8q21→q24 − − + + + − + + −
11q12→q13 + − + + + + − + −
12q15→q21 − − − − − − + − −
16p12→p13 + + + + − + + − +
16q21→q23 − − − + − − − − −
17 − − − + + + + + −
19 + − − + + + − − +
20q22 + − − − − + − + −

Losses on
chromosomes:

2p25 − + − − − − + − +
3p25→p27 − − − − − − − − +
4q33→q35 − + − − − − − − +
8p21→p23 − + − − + − + − +
9p24 − − − − − − − − +
11q24→q25 − + − − − − − − +
12p11→p12 + + − − + − − − −
12q21→q26 − + − − + − − + −
13q21→q34 + − + − − − − − +
16q12 − − − − + − − − −
16q23 − − − − + + − − −
18q22 − + − + − − − − −
Xq26→q28 − + − − − − − − +

a) CGH results obtained from approx. 107 cells
b) CGH results obtained from approx. 105 cells
c) CGH results obtained from 50–100 cells
&/tbl.b:



samples containing 50 to 100 cells. CGH results of mi-
crodissected areas I–IV are summarized in Table 1, and
they obviously indicate distinct intratumour heterogene-
ity. Recurrent chromosomal imbalances, repeatedly de-
tected in at least two microdissected areas, were gains on
chromosomes 1p32→p36, 2p22, 3q21, 7, 8q21→q24,
11q12→q13, 16p12→13, 17, 19 and loss on chromosome
16q23. Other chromosomal changes were found in only

one of the microdissected tumour areas (Table 1). Gains
on chromosome 16p12→p13 were found in higher cell
numbers from paraffin-embedded and frozen tissue and in
three microdissected tumour areas.

In addition, epithelial cells from PIN lesions that ap-
peared outside the invasive tumour component were in-
vestigated after microdissection (Fig. 1E, F) and DOP-
PCR amplification of genomic DNA. Gains of chromo-
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A

B

Fig. 2A, B Averaged profiles
with statistical confidence lim-
its are demonstrated for degen-
erate oligonucleotide (DOP)-
PCR-generated DNA from mi-
crodissected tumour areas III,
(solid A) and II (tubular B).
For the tubular area, gains on
1p32→p36, 8q21→q24,
11q12→q13, 16p12→p13,
16q21→q23, 17, 19, and 22,
and loss on 18q22 were diag-
nosed. The solid tumour area
revealed gains on 3q, 7
8q21→q24, 11q12→q13, 17,
19, and 22, and losses on
4q33→q35, 8p21→p23, 12p,
12q, 16q12, and 16q23&/fig.c:



somes 8q21→q24 and 17 were found in both low- and
high-grade PINs. However, overrepresentation of DNA
sequences on chromosomes 7, 11q, 12q, 16p, and 20q
and underrepresentation of DNA sequences on chromo-
somes 2p, 8p and 12q were present in only one PIN le-
sion. With the exception of the observed loss on
12q15→q21, these abnormalities were also found in
some of the investigated samples from the invasive tu-
mour (Table 1). Approximately 80 microdissected cells
obtained from normal prostatic epithelium outside the in-
vasive tumour or PIN areas revealed no chromosomal
imbalances by CGH after DOP-PCR. The lymph node
metastasis (approximately 105 cells) showed chromo-
somal imbalances similar to those observed in higher cell
numbers from the paraffin-embedded primary tumour
(Table 1), but losses on 3p25→p27 and 9p24 were seen
only in the metastatic tumour.

Figure 2 shows the averaged profiles with statistical
confidence limits of two microdissected tumour areas
(areas II and III). To validate selected CGH results, mi-
crosatellite analysis of chromosomal region 8p21→p22
was performed on DOP-PCR amplification products and
genomic DNA isolated from high cell numbers of both
the primary tumour and the lymph node metastasis. As
shown in Fig. 3, DOP-PCR amplification products are

suitable templates for a subsequent microsatellite analy-
sis. The LPL5GT locus, which is located proximal to
D8S137and NEFL, showed no allelic imbalance in any
of the microdissected samples. However, both D8S137
and NEFL exhibited either allelic loss or gain in some of
the tumour and PIN samples (Table 2, Fig. 3).

Discussion

Methodological improvements of approaches combining
microdissection and CGH analysis [24] were prerequi-
sites for the characterization of early chromosomal
changes in cervical carcinoma [15] and intraductal breast
cancer [23]. However, the identification of such early
events in premalignant lesions of prostatic carcinomas
requires further modification of the microdissec-
tion/CGH approach, since PIN is present as very small
cell groups on 5-µm sections, which means far fewer
cells available than from cervical dysplasia or carcinoma
in situ of the breast. Moreover, the investigation of cyto-
genetic aberrations of distinct histological patterns, or of
the multiple foci that may be present in prostatic adeno-
carcinoma, depends upon a reliable CGH analysis of
small cell groups.

Kuukasjärvi et al. [24] diluted DNA of a cell line
(MCF-7) down to 50 pg and obtained reliable CGH re-
sults after DOP-PCR amplification of the template DNA.
The estimated sensitivity of this experiment using diluted
DNA corresponds to approximately two MCF-7 cells. In
paraffin sections of surgical specimens of intraductal
breast carcinoma, CGH was successfully performed from
one to two microdissected ducts containing roughly
500–1000 cells [23, 24]. In order to analyse the smaller
cell numbers of PIN lesions or invasive tumour cell
groups with a distinctive histological pattern in prostatic
adenocarcinoma, we optimized laser-assisted microdis-
section and CGH to characterize 50–100 cell compart-
ments. With this approach, the four invasive tumour cell
samples of the prostatic adenocarcinoma examined dis-
played chromosomal imbalances (gains on 2p, 3q, 7, 8q,
16p; losses on 8p, 9p, 13q, 16q, 18q; Table 1) that corre-
sponded to gains and losses already described in these
tumours [8, 20, 26, 34, 41].
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Table 2 Microsatellite instability in eight samples of primary and metastatic adenocarcinoma and PINs (• Microsatellite instability
detected, * Microsatellite instability not detected)&/tbl.c:&tbl.b:

Microsatellite locus Primary Primary Primary Primary Primary Low- High- Lymph node
tumour tumour tumour tumour tumour grade grade metastasis
(Paraffin- (micro- (micro- (micro- (micro- PINb) PINb) (paraffin-
embedded dissected dissected dissected dissected embedded
tissuea) area Ib, area IIb, area IIIb, area IVb, tissuea)

cibriform) tubular) solid) papillary)

D8S137 (8p21) • * • • • • • •
NEFL (8p21) • * • * • • * •
NPL (8p22) * * * * * * * *

a) CGH results obtained from approx. 105 cells
b) CGH results obtained from 50–100 cells

Fig. 3 Microsatellite analysis for 8p-loci D8S137 (left) and
LPL5GT (right) performed on DOP-PCR products from microdis-
sected areas of case P 64. DNA samples (from left to right): 1 in-
vasive tumour area I, 2 normal epithelium, 3 invasive tumour area
II, 4 high-grade PIN. D8S137: While invasive tumour area II
showed allelic loss, the invasive tumor area I and the high-grade
PIN exhibited allelic instability; LPL5GT: no allelic imbalances
were detected for any of the microdissected tissue areas&/fig.c:



However, these chromosomal changes were not con-
sistently detected in all four microdissected tumour ar-
eas. Gains on 16q and losses on 8p, previously reported
as recurrent aberrations in prostate cancer [8, 41], were
found only in one of the four samples. Thus, an intratu-
mour heterogeneity became apparent at the cytogenetic
level that was previously histologically evident in the
four tumour areas analysed. These data are supported by
earlier studies of prostatic adenocarcinomas demonstrat-
ing intratumour and intraglandular genetic heterogeneity
by FISH and microsatellite analysis [18, 28, 30]. In con-
trast to FISH analysis, in which only known sequences
are targeted, CGH allows the screening of the entire ge-
nome for unknown DNA copy number changes. Thus,
CGH from microdissected cell groups can be used to as-
sess cytogenetic changes in different histological pat-
terns that are usually present in a prostatic cancer speci-
men, such as the different Gleason patterns.

Although Kuukasjärvi et al. [24] have demonstrated
that CGH can be reliably performed from very small
DNA amounts after DOP-PCR amplification, we have
validated our data by additional studies. Microsatellite
analyses and FISH results [2] were in accordance with
our CGH results. Moreover, CGH without preceding
DOP-PCR in tumour samples containing high cell num-
bers, that is to say 105 cells from paraffin sections or 107

cells from frozen tissue, confirmed most of the changes
found in the four small microdissected areas. In the pres-
ent study, artefacts of the combined microdissec-
tion/DOP-PCR/CGH approach can be excluded, since in-
vestigation of approximately 80 cells from normal pros-
tatic glands outside the tumour revealed no chromosomal
imbalances. This supports the accuracy of the method
described. However, on the basis of our experience of us-
ing DOP-PCR for complete genomic DNA amplification,
extreme care must be taken to avoid any contamination
of PCR reagents with unknown DNA. Therefore, control
experiments such as are described in the ”Materials and
methods” section are indispensable whenever DOP-PCR
amplification is performed. Methodological problems
may occur in the interpretation of telomeric regions by
CGH, especially if biotin- and digoxigenin-labelled
DNA probes are used [11]. In our study some of the re-
ported changes are located near telomeric regions, but
they mostly cover more than a single chromosomal band.
Moreover, telomeric regions did not reveal chromosomal
imbalances in our control hybridizations (reference DNA
against reference DNA or reference DNA against micro-
dissected normal cells), for which biotin- and digoxige-
nin-labelled probes were also used. Thus, it seems un-
likely that chromosomal imbalances near the telomeric
regions have been misinterpreted.

This is the first study that has investigated PIN by
CGH. Although only a single case has been investigated
in this study, which does not allow a definitive conclu-
sion on tumour progression in the prostate, we have
demonstrated that a number of chromosome changes
(gains on 7, 8q,11q, 16p, 17, 20q; losses on 8p, 12q)
were present in the invasive tumour areas and even in

low- and/or high-grade PIN in the surrounding tissue. In-
terestingly, results from recent FISH analyses have sug-
gested that gains of chromosome 8 and c-myc (8q24)
overexpression detected in PINs and lymph node metas-
tases may represent markers of tumour progression [18].
Our data from two PIN lesions also exhibited a gain on
8q21→q24 and thus support the reported FISH results.
Some chromosomal imbalances found in the lymph node
metastasis (loss on 8p and 13q) have also been described
by Cher et al. [8] as markers of metastatic potential in
prostate cancer.

We conclude that a combined approach with laser-as-
sisted microdissection, DOP-PCR and CGH is suitable
for the identification of chromosomal imbalances associ-
ated with particular histological patterns of tumour tis-
sue. Our CGH results further indicate that PIN is a likely
precursor lesion for prostatic adenocarcinoma and that
intratumour genetic heterogeneity is present among vari-
ous primary tumour areas and metastases.
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