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Abstract We combined laser-assisted microdissectid®q21-q23, 20922 and losses on 8p2i23,
from H&E-stained paraffin sections, degenerated oligonl2p11-ql2, 12g21.¢g26, 13g21.q34, 16912, and
cleotide-primed polymerase chain reaction (DOP-PCRBg22). In PIN, gains on chromosomes 8g2[R4 and 17
and comparative genomic hybridization (CGH) to analyseere found in both samples investigated (low and high
chromosomal imbalances in small tumour areas consistirgde PIN), while gains on chromosomes 7, 11q, 12q, 16p,
of 50-100 cells. This approach was used to investigateand 20q and losses on 2p, 8p2i23, 12q were found on-
tratumour genetic heterogeneity in a case of metastéiin one PIN area. Controls to ensure reliable CGH results
prostatic adenocarcinoma and chromosomal changes ircansisted in CGH analyses of (i) approximately 80 micro-
eas of prostatic intraepithelial neoplasia (PIN) adjacentdissected normal epithelial cells, which showed no aberra-
the invasive tumour. In four microdissected invasive ttions after DOP-PCR and (ii) larger cell numbers (approxi-
mour areas with different histological patterns (acinanately 10 or 10 cells) of the primary tumour investigated
cribriform, papillary and solid) marked intratumour hetwithout DOP-PCR and patrtially displaying the chromo-
erogeneity was found by CGH. Recurrent chromosonsalmal imbalances (gain on 16p1p13, losses on 2p25,
imbalances detected in at least two microdissected tum@p21- p23, 12p1l. pl2, 12921 g26, 18g22) found in
areas were gains on 1p3p36, 2p22, 3g21, 7,the small microdissected areas. Microsatellite and FISH
8021~ 024, 11912.q13, 16pl12.pl3, 17, 19 and lossanalyses further confirmed our CGH results from micro-
on 16g23. Additional chromosomal changes were foudissected cells. The combined approach of laser-assisted
in only one of the microdissected areas (gains amcrodissection, DOP-PCR and CGH is suitable to identi-
fy early genetic changes in PIN and chromosomal imbal-
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Introduction
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In prostate cancer, FISH and CGH analysis has p&50-100 cells were subsequently collected from the same slide
vealed consistent changes on chromosomes 7, 8p, YB9 the computer-controlled micromanipulator equipped with a

terile gauge needle (Fig. 1). The gauge needle with the attached
13q, 16, 17, and 18q [6-9, 16, 20, 26, 27, 30, 34, 4§<§Is was transferred into a sterile PCR reaction tube containing

However, prostatic carcinoma may exhibit variable histgg i laser buffer (100 mM Tris/HCI, pH 7.5, 100 pg/ml proteinase
logical patterns and also multifocality, contributing to irk). Microdissected specimens were then heated for 3 h at 55°C to

ter- and intratumour heterogeneity [33]. Although a fe@iiow proteolytic digestion and for 8 min at 100°C to inactivate the

; ; ; oteinase K. Samples were stored at —20°C until use.
FISH and microsatellite studies [28, 30] have also Slﬂj DOP-PCR was performed from microdissected tissue (50-100

gested intratumour heterogeneity existing at the chromgrs) “according to the previously published method [39], with
somal level, the particular changes associated with disme modification to enhance DNA yields. Topoisomerase | pre-

tinctive histological patterns are largely unknown. Mor#eatment [14] was carried out prior to in vitro amplification. Both
over, cytogenetic changes in prostatic intraepithelial ndpactions, topoisomerase | pretreatment and PCR, were performed

] L . . In_a 50-pl reaction volume (3.5 mM MggLB0 mM KCI, 20 mM
plasia (PIN), which is often present adjacent to invasiygs/ic|, pH 8.4) containing the microdissected and pretreated

tumours, are poorly characterized [1, 30]. cells in 20 pl laser buffer, 0.2 mM primer UW4B (5
Molecular genetic characterization of morphologicallfCGACTCGAGNNNNNNATGTGG-3’), and 2 U topoisomerase |

defined cell groups from tissue sections has become fefidie deeChgg'Ogies’t ggg(e:nstﬁqint, Germany). Thte re"f‘C“‘zL‘ was in|CltJ-

: ; : ed for 30 min at 37°C with topoisomerase to relax the template
ble through the use of microdissection approaches [3’ A and for 10 min at 90°C to inactivate the enzyme. Subsequent-
35, 43]. Attempts have been made to combine microdissgCa U Taq polymerase (Perkin Eimer) was added. The PCR reac-

tion and CGH analysis, and especially to allow more sengin consisted of an initial step (10 min at 94°C, one cycle), five cy-
tive detection of chromosomal imbalances by separat%gtf with a low annealing temperature (1 min at 94°C, 1.5 min at
§o

C, 3 min for transition from 30°C to 72°C, 3 min at 72°C), 35
tumour areas from stromal cells [23, 38, 42]. KUUkasJac cles with a high annealing temperature (1 min at 94°C, 1 min at

et al. [_24] concll_Jded from the results of their CGH StUdi C, 3 min at 72°C), and a final extension step (10 min at 72°C).
of a dilution series of DNA from a breast cancer cell linihe size of DNA fragments and DNA yields of each reaction were
that chromosomal imbalances can be reliably detectdgdcked by agarose gel electrophoresis. DNA yields were addition-

from as few as two cells. However, the feasibility of CGRlY_determined by fluorimetric measurements.

; . . To avoid contamination of the PCR reactions, the reagents
analysis on small cell numbers obtained from routinely fQzre added in a laminar flow hood using aerosol resistant tips.
malin-fixed specimens has yet to be validated. PCR solutions were additionally checked for possible contamina-

In our study, a combined approach with laser-assist®d in PCR reactions, using gene-specific primers Feactin
microdissection, degenerated oligonucleotide-prim hout template DNA. Control experiments with DNA from

: -32 cells harbouring known amplifications and deletions were
PCR (DOP-PCR) and CGH was applied for the analy o performed to check the sensitivity and uniformity of DOP-

of intratumour hegerogeneity in a prostatic adenocarcingzr amplification.
ma. Moreover, this approach was used to study tumourAs a control of the CGH results from amplified DNA, CGH
progression, since PIN areas and a lymph node meta¥gg-performed from a frozen tissue specimen and from paraffin-

; ; iahigpbedded tissue sections from the same specimen as was used for
sis from the same patient were analysed. The rellabl@'S%:rodissection of small cell numbers, after scraping the tumour

of CGH results was further confirmed by microsatellitgeas using a surgical knife. DNA was extracted according to stan-
analysis and comparative investigation of large cell nudard procedures.
bers from frozen or paraffin-embedded tissue and micro-Isolated IWholedgenomllC tunlﬂourfDNA, DSEAPCR-a:nEMIIIe(cji tU_-th
; _ mour samples and normal male reference were labelled wi
dissected cell groups (50-100 cells). 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
Materials and methods 62°C, 3 min at 72°C).
Metaphase preparations for CGH analysis were obtained from
The radical prostatectomy specimen of a 76-year-old man who Ipadipheral lymphocytes of a healthy male donor according to stan-
not been treated by androgen ablation prior to surgery was dard procedures [22]. After hypotonic treatment, fixed cells were
tained immediately after surgery. One portion of the tumodropped onto clean glass slides. Dried slides were aged for 1 week
(0.5x0.5x0.5 cm) was frozen in liquid nitrogen. The remaining tiat 37°C and stored in nitrogen gas at —20°C until use.
sue was fixed in formaldehyde (4%) for 24 h, after which paraffin CGH analysis was performed according to Kallioniemi et al.
blocks were prepared according to standard protocols [5]. The[@%] and du Manoir et al. [10], with modifcations as described
agnosis was established from H&E-stained 5-um sections, whetsewhere [25]. Bound, labelled DNA probes were detected by se-
revealed an acinar adenocarcinoma with a Gleason score of 7 (@aéntial incubations in Cy2-conjugated streptavidin/biotinylated
terns 2+5). Metastases were present in the lymph nodes dissestegp anti-streptavidin (concentration: 10 pg/ml and 5 pg/ml in
from both the left and right fossa obturatoria or vena iliaca. TR&M-buffer consisting of PN buffer plus 5% nonfat dried milk;
pPTNM classification [36] was pT3a pN2 pMx R1. Dianova Hamburg, Germany) and mouse anti-digoxigenin (con-
For microdissection, a laser microscope system (P.A.L.Mentration: 10 pg/ml PNM; Boehringer Mannheim, Germa-
Wolfratshausen, Germany) consisting of a Zeiss Axiovert microy)/Cy3-conjugated rat anti-mouse and mouse anti-rat antibodies
scope (Zeiss, Jena, Germany), a pulsed UV-laser (wavelen@tch diluted 1:25 in PNM) (Dianova, Hamburg, Germany). After
337 nm, maximum frequency: 20 pulses/s, pulse duration: 3 rsdch incubation step, slides were washed twice in PN buffer
and a computer-controlled micromanipulator was used. (0.1 M sodium phosphate pH 8.0, 0.1% nonidet P-40) before the
Areas containing tumour cells or cells from normal prostatitext. To obtain a fluorescence banding pattern, slides were stained
glands for control were identified on unmounted H&E-stainadlith 4’,6’-diamidino-2-phenylindole (DAPI) at a concentration of
slides and documented by photography before and after micro@id- pg/ml in antifading solution [19].
section (Fig. 1). Using a focused UV laser, unwanted cells or tis- CGH images were captured by a black/white video CCD cam-
sue areas surrounding the cells of interest were removed. Owingr@ using on-chip integration. The three colours were digitized
the extremely high energy density within the focused laser beaansecutively with specific single colour filter combinations that
(~5 WJ), all biological material was entirely destroyed [13]. Groupgere changed automatically on a Zeiss Axioplan2 microscope




Fig. 1A—F Microdissection from a 5-um tissue section of a prog¢Zeiss, Jena, Germany). For processing of the captured images,
tatic adenocarcinoma after HE stainifgHistological evaluation image analysis software from MetaSystems (Altlussheim, Germa-
of the tumour revealed a cribriform pattern. A small tumour areg) was used. For one CGH analysis, at least 10-15 homologues
was selected for microdissectidd.Surrounding tissue ablated byof each chromosome were measured after DAPI karyotyping of
the use of a UV lase€ Dissection of a tumour cell group with a5—10 metaphases. Average ratio profiles were calculated after au-
computer-assisted micromanipulator equipped with a gauge neenatic scaling of the profiles of individual homologous chromo-

dle. D Tumour area after removal of isolated tumour céll$lis- somes of the same length. The average profiles were displayed
tological evaluation of a prostatic intraepithelial neoplasia (PIMJong with ideograms of the appropriate chromosomes. The stan-
outside the invasive tumour area revealed a low-gradePPINs- dard procedure of interpreting the average red/green ratio profiles
section of cell groups from the Plldréows) is performed by comparing them with fixed ratio thresholds (e.g.,
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0.75 and 1.25). If the ratio value is outside this confidence intgnately 10 cells) or formalin-fixed and paraffin-embedded
Va'l')l.ahgfc‘;“ or '.05[325“ ;';f tumour DNA is assumed according{@sye from which either high (approximatelys tells) or
published criteria [22, 37]. ; :

The DOP-PCR products of each microdissected tissue area \A@Ylé (50__100 cells) cell numbers were obtained by micro-
purified using push columns (BioRad, Munich, Germany) to separgigsection. In the frozen tissue, CGH revealed gains on
remaining DOP-PCR primer. Oligonucleotide primers for three lochromosomes 7, 11q12j13, 16p12,p13, 19, 20922 and

on chromosome 8p (D8S137, NEFL, LPL5GT) were used [32, 4%55(33 on chromosomes 12pi12 and 13921 q34 (Ta-
Microsatellite PCRs were carried out in a 50-pl reaction volume w . )
05 l [@%P] dATP (1000-3000 Ci/mmol, Amersham Buchler le 1). The tumour sample containing approximately 10

Braunschweig, Germany), 1.2 ul dNTPs (5 mM dATP, 10 mM dcTeéells microdissected from the paraffin sections showed
10 mM dGTP, 10 mM dTTP), 0.2 mM primer, 1 ul DOP-PCR proda gain of DNA sequences only on 16piR13, and

uct and 4 units Taq polymerase. ‘Hot start’” PCR was perform¢gsses on chromosomes 2p25, 49385, 8p2l.p23,

which consisted of 35 cycles (94°C for 1 min, 58°C/52°C for 30
72°C for 2 min; final extension: 72°C for 7 min). Radioactively | i1q24_’ 25, 12pll.pl2, 12921.926, 18922, and

belled PCR products were separated on a 6% polyacrylamide ge 6 q2_8- )
cording to standard procedures. For visualization of labelled micro- Four different areas of the primary tumour were ran-

satellite repeats, Kodak Biomax MR scientific imaging film (Rochegtomly selected from a H&E-stained paraffin section, and
ter, N.Y.) was exposed overnight and for 2 days. 50 to 100 cells from each were removed after laser-assist-
ed microdissection. These areas displayed different histo-
logical patterns: cribriform (area ), tubular (area 1), solid
Results (area lll), or papillary (area 1V). An example for micro-
dissection of a small cell group from a tumour area exhib-
CGH data from the primary tumour were obtained froiting a cribriform pattern is demonstrated in Fig. 1 A-D.
nine different samples containing various numbers of cell®. obtain sufficient amounts of DNA for CGH, DOP-
These were frozen tissue without microdissection (approRER amplification of genomic DNA was performed on

Table 1 CGH results from 9 different samples of a primary and metastatic prostatic adenocarcinoma =nd PINs

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- PIN PIN3 metastasis
by CGH tissud embedded dissected dissected dissected dissected (paraffin-
tissue) arealt, area If, area lIf, area I\, embedded
cribriform)  tubular) solid) papillary) tissue)

Gains on
chromosomes:

1p32-p36
2p22 - -
3021

7
8021-q24
11912-q13
12g15-qg21
16p12-pl13
160921-q23
17

19

20022

Losses on
chromosomes:
2p25 -
3p25- p27 -
4933935 -
8p21-p23 -
9p24 -
11924- 925 -
12pl1-pl2 +
12921~ 926 -
+

+
|

I+ + + + |
I+ o+

[
e L+ +++++
I
+

I+ 1+ 1+ 1
|

L+ L4+ + 1+ + 1

+

I

I
A+ L+t

+

I

I

L+ 4+ 4 1+ +
I+ + 0

O

I
I
+
I
+
I
I+ 4+ + + +

L+ 4+ |+ + 1+

I
I
I

I I

I I

+ I

I

13021-q34

16qg12

16923 -
18q22 -
Xq26-q28 - + - - - - - - +

+

|
4+ 4+

[

[

|

+

+
|
+

a) CGH results obtained from approx.’lls
b) CGH results obtained from approx.5klls
©) CGH results obtained from 50-100 cells
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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 I,
(solidA) and Il (tubularB).

For the tubular area, gains on
1p32-p36, 8921- 924,
11912-q13, 16p12,p13,
16921-q23, 17, 19, and 22,
and loss on 18g22 were diag-
nosed. The solid tumour area
revealed gains on 3q, 7
8qg21-q24, 11912.q13, 17,
19, and 22, and losses on
4933- (35, 8p21- p23, 12p,
12q, 16912, and 16q~3

samples containing 50 to 100 cells. CGH results of noire of the microdissected tumour areas (Table 1). Gains
crodissected areas I-1V are summarized in Table 1, amd chromosome 16p12pl13 were found in higher cell
they obviously indicate distinct intratumour heterogeneumbers from paraffin-embedded and frozen tissue and in
ity. Recurrent chromosomal imbalances, repeatedly deree microdissected tumour areas.

tected in at least two microdissected areas, were gains oin addition, epithelial cells from PIN lesions that ap-
chromosomes 1p32p36, 2p22, 3921, 7, 8g21g24, peared outside the invasive tumour component were in-
11912-9g13, 16pl12,13, 17, 19 and loss on chromosomeestigated after microdissection (Fig. 1E, F) and DOP-
160g23. Other chromosomal changes were found in oRIZR amplification of genomic DNA. Gains of chromo-
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D8S137 LPL5GT suitable templates for a subsequent microsatellite analy-
sis. TheLPL5GT locus, which is located proximal to
D8S137and NEFL, showed no allelic imbalance in any
of the microdissected samples. However, bb85137
andNEFL exhibited either allelic loss or gain in some of

— the tumour and PIN samples (Table 2, Fig. 3).

Discussion

Fig. 3 Microsatellite analysis for 8p-loci D8S137leff) and M.ethquIOg'(.:al improvements of approaches comblnln_g
LPL5GT (ight) performed on DOP-PCR products from microdism'CrOd'SSEC'“('Jn and CGH analySB [24] were prerequi-
sected areas of case P 64. DNA samples (ledhio right): 1in- sites for the characterization of early chromosomal
vasive tumour area & normal epithelium3 invasive tumour area changes in cervical carcinoma [15] and intraductal breast

Il 4 high-grade PIN. D8S137: While iinvasive tumour area flancer [23]. However, the identification of such early
showed allelic loss, the invasive tumor area | and the hlgh-graoae ) !

PIN exhibited allelic instability; LPL5GT: no allelic imbalanceVeNts in premalignant lesions of prostatic carcinomas
were detected for any of the microdissected tissue areas requires further modification of the microdissec-
tion/CGH approach, since PIN is present as very small
cell groups on 5-um sections, which means far fewer
somes 821 g24 and 17 were found in both low- andells available than from cervical dysplasia or carcinoma
high-grade PINs. However, overrepresentation of DNA situ of the breast. Moreover, the investigation of cyto-
sequences on chromosomes 7, 11q, 12q, 16p, and @duetic aberrations of distinct histological patterns, or of
and underrepresentation of DNA sequences on chrortitee multiple foci that may be present in prostatic adeno-
somes 2p, 8p and 12qg were present in only one PINdarcinoma, depends upon a reliable CGH analysis of
sion. With the exception of the observed loss @mall cell groups.
12915-q21, these abnormalities were also found in Kuukasjarvi et al. [24] diluted DNA of a cell line
some of the investigated samples from the invasive {MCF-7) down to 50 pg and obtained reliable CGH re-
mour (Table 1). Approximately 80 microdissected celiults after DOP-PCR amplification of the template DNA.
obtained from normal prostatic epithelium outside the ifithe estimated sensitivity of this experiment using diluted
vasive tumour or PIN areas revealed no chromosorA corresponds to approximately two MCF-7 cells. In
imbalances by CGH after DOP-PCR. The lymph nogearaffin sections of surgical specimens of intraductal
metastasis (approximately Sl@ells) showed chromo- breast carcinoma, CGH was successfully performed from
somal imbalances similar to those observed in higher agle to two microdissected ducts containing roughly
numbers from the paraffin-embedded primary tumo&00-1000 cells [23, 24]. In order to analyse the smaller
(Table 1), but losses on 3p2H27 and 9p24 were seercell numbers of PIN lesions or invasive tumour cell
only in the metastatic tumour. groups with a distinctive histological pattern in prostatic
Figure 2 shows the averaged profiles with statisticadlenocarcinoma, we optimized laser-assisted microdis-
confidence limits of two microdissected tumour areaection and CGH to characterize 50-100 cell compart-
(areas Il and Ill). To validate selected CGH results, nments. With this approach, the four invasive tumour cell
crosatellite analysis of chromosomal region 8p2P2 samples of the prostatic adenocarcinoma examined dis-
was performed on DOP-PCR amplification products apthyed chromosomal imbalances (gains on 2p, 3q, 7, 8q,
genomic DNA isolated from high cell numbers of both6p; losses on 8p, 9p, 13q, 16q, 18q; Table 1) that corre-
the primary tumour and the lymph node metastasis. #fgonded to gains and losses already described in these
shown in Fig. 3, DOP-PCR amplification products atemours [8, 20, 26, 34, 41].

Table 2 Microsatellite instability in eight samples of primary and metastatic adenocarcinoma and PINs (¢ Microsatellite instability
detected* Microsatellite instability not detecte 1)

Microsatellite locus Primary Primary Primary Primary Primary Low- High- Lymph node
tumour tumour tumour tumour tumour grade grade metastasis
(Paraffin- (micro- (micro- (micro- (micro- PIN PIND) (paraffin-
embedded dissected dissected dissected dissected embedded
tissué) area b, area I¥, area lIp, area I\p, tissuea)

cibriform) tubular) solid) papillary)

D8S137 (8p21) . * . . . . . .

NEFL (8p21) [ * . * [ [ * [

NPL (8p22) * * * * * * * *

a) CGH results obtained from approx.5iklls
b) CGH results obtained from 50-100 cells
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However, these chromosomal changes were not ctow- and/or high-grade PIN in the surrounding tissue. In-
sistently detected in all four microdissected tumour derestingly, results from recent FISH analyses have sug-
eas. Gains on 16q and losses on 8p, previously repogested that gains of chromosome 8 anahyc-(8924)
as recurrent aberrations in prostate cancer [8, 41], weverexpression detected in PINs and lymph node metas-
found only in one of the four samples. Thus, an intratiases may represent markers of tumour progression [18].
mour heterogeneity became apparent at the cytogenétic data from two PIN lesions also exhibited a gain on
level that was previously histologically evident in th8g21-q24 and thus support the reported FISH results.
four tumour areas analysed. These data are supporte@&doye chromosomal imbalances found in the lymph node
earlier studies of prostatic adenocarcinomas demonstragtastasis (loss on 8p and 13q) have also been described
ing intratumour and intraglandular genetic heterogenelly Cher et al. [8] as markers of metastatic potential in
by FISH and microsatellite analysis [18, 28, 30]. In coprostate cancer.
trast to FISH analysis, in which only known sequencesWe conclude that a combined approach with laser-as-
are targeted, CGH allows the screening of the entire gisted microdissection, DOP-PCR and CGH is suitable
nome for unknown DNA copy number changes. Thu®r the identification of chromosomal imbalances associ-
CGH from microdissected cell groups can be used to ated with particular histological patterns of tumour tis-
sess cytogenetic changes in different histological patie. Our CGH results further indicate that PIN is a likely
terns that are usually present in a prostatic cancer sppoecursor lesion for prostatic adenocarcinoma and that
men, such as the different Gleason patterns. intratumour genetic heterogeneity is present among vari-

Although Kuukasjarvi et al. [24] have demonstratemlis primary tumour areas and metastases.
that CGH can be reliably performed from very small
DINA armaurts after DOB-PCR APl cation, W e et v o gty wigonedsse
validated our data by additional studies. Microsatelligf "/ % 1 S0 SEE - TR %y s Moy Forschugngs-
analyses and FISH results [2] were in accordance Wifineinschaft (DFG: contract Ho 1258/2-2).
our CGH results. Moreover, CGH without preceding
DOP-PCR in tumour samples containing high cell num-
bers, that is to say 1@ells from paraffin sections or 10 peferences
cells from frozen tissue, confirmed most of the changes
found in the four small microdissected areas. In the pres-alers CA, Krijtenburg PJ, Vissers KJ, Bosman FT, van der
ent study, artefacts of the combined microdissec- Kwast TH, Dekken H (1995) Interphase cytogenetics of pros-
tion/DOP-PCR/CGH approach can be excluded, since in-tag? é}denofatrc”t‘om_a and | precursor 'fSiO”St: tfc‘”_a'%’SiS ?L 2|.5
vestigation of approximately 80 cells from normal pros- 5§ Aggpfg;’iz: B o e . e P el
tatic glands outside the tumour revealed no chromosomglaubele M, Zitzelsberger H, Sziics S, Werner M, Braselmann
imbalances. This supports the accuracy of the methodH, Hutzler P, Rodenacker K, Lehmann L, Minkus G, Hofler H
described. However, on the basis of our experience of us-glgaz])o %);ﬂﬁggaitrilvg Flrﬁg r%nalt%’SiSm of 2&?&“&%@%&&032&%
ing DOP-PCR for complete genom|c_DNA amp“flca.tlon.’ sections from prostatLilc carcinomg. HFi)stochem Cell Biol 107:
extreme care must be taken to avoid any contaminationysq_126
of PCR reagents with unknown DNA. Therefore, contro$. Becker I, Becker KF, Rohrl MH, Minkus G, Schiitze K, Héfler
experiments such as are described in the "Materials andH (1996) Single-cell mutation analysis of tumors from stained

" ; indi _ histologic slides. Lab Invest 75:801-807
methods” section are indispensable whenever DOP PQlRBockmUhl U, Schwendel A, Dietel M, Petersen | (1996) Distinct

amplification IS p_erformed. . MethOdOIOQiC,aI pr(_)blems patterns of chromosomal alterations in high- and low-grade head
may occur in the interpretation of telomeric regions by and neck squamous cell carcinomas. Cancer Res 56:5325-5329
CGH, especially if biotin- and digoxigenin-labelled5. Bostwick DG, Montironi R (1997) Evaluating radical prosta-

DNA prob r 111. In our st me of the re- tectomy specimens: therapeutic and prognostic importance.
probes are used [11] our study some of the re Virchows Arch 430-1-16

ported changes are located near telomeric regions, k%f‘"Brothman AR, Watson MJ, Zhu XL, Williams BJ, Rohr LR
they mostly cover more than a single chromosomal band.(1994) Evaluation of 20 archival prostate tumor specimens by
Moreover, telomeric regions did not reveal chromosomal fluorescence in situ hybridization (FISH). Cancer Genet Cyto-
imbalances in our control hybridizations (reference DNA genet 75:40-44

; . i~ Brown JA, Alcaraz A, Takahashi S, Persons DL, Lieber MM,
against reference DNA or reference DNA against micr Jenkins RB (1994) Chromosomal aneusomies detected by flu-

dissected normal cells), for which biotin- and digoxige- grescent in situ hybridization analysis in clinically localized
nin-labelled probes were also used. Thus, it seems un-prostate carcinoma. J Urol 152:1157—-1162

likely that chromosomal imbalances near the telomeri& Cher ML, Bova GS, Moore DH, Small EJ, Carroll PR, Pin SS,
regions have been misinterpreted. Epstein JI, Isaacs WB, Jensen RH (1996) Genetic alterations

S : . . in untreated metatases and androgen-independent prostate can-
This is the first study that has investigated PIN Dy cq getected by comparative genomic hybridization and allelo-

CGH. Although only a single case has been investigatedtyping. Cancer Res 56:3091-3102
in this study, which does not allow a definitive conclu9. Deubler DA, Williams BJ, Zhu XL, Steele MR, Rohr LR, Jen-
sion on tumour progression in the prostate, we haveseéen JC, Stephenson RA, Changus JE, Miller GJ, Becich MJ,
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