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Construction of a Consistent YAC Contig for
Human Chromosome Region 3pi4.1

Walter Bardenheuer,! Susanne Michaelis,’ Andreas Lux,’
Lydia Vieten,' Frank Brécker,' Knut Jiilicher,’ Christoph Willers,’
Reiner Siebert,’ David I. Smith,”> Annemarie H. van der Hout,?
Charles Buys,? Jochen Schiitte,’* and Bertram Opalka'*
Innere Klinik und Poliklinik (Tumorforschung), Universitatsklinikum Essen, Westdeutsches

Tumorzentrum, 45122 Essen, Germany; ?Institute of Molecular Biology, Wayne State University, Detroit,
Michigan 48201; *Department of Medical Genetics, University of Groningen, Groningen, Netherlands

Chromosomal deletions and translocations of human chromosome region 3pl4 are observed in various
human malignancies and suggest the existence of a tumor suppressor gene locus within this region. Tumors
most frequently affected by these aberrations are small-cell lung cancer and renal-cell carcinoma. In
continuation of our previously published YAC contig of chromosome region 3pl4.2-pl4.3, we report here on
the construction of a YAC contig of at least Il Mb that consisted of 171 YACs and covers the entire subregion
3pl4.1. This contig includes the t{3;8) breakpoint of a hereditary renal-cell carcinoma localized in 3pl4.2 and
extends into human chromosome region 3pl2-pl3. It defines the order of 34 DNA probes in relation to
reference markers D356 and D3S30 as well as the human protein tyrosine phosphatase-y gene. For 31 DNA
probes we identified nonchimeric YACs by fluorescence in situ hybridization. The minimal tiling pathway
consists of 16 yeast artificial chromosomes. As a prerequisite for identification of a putative tumor suppressor
gene within this region, this contig renders human chromosome region 3pl4.1 accessible to gene isolation.

The short arm of human chromosome 3 is fre-
quently affected by chromosomal deletions and
translocations as determined by cytogenetical
and loss-of-heterozygosity (LOH) studies in many
types of human tumors. Among these are small-
cell (SCLC) and non-small-cell lung cancer
(NSCLC) (Brauch et al. 1987; Kok et al. 1987;
Naylor et al. 1987; Yokota et al. 1987; Johnson et
al. 1988; Becker and Sahin 1989; Mori et al. 1989;
Rabbitts et al. 1989; Weston et al. 1989; Hibi et al.
1991, 1992; Yokoyama et al. 1992), renal-cell car-
cinoma (RCC) (Zbar et al. 1987; Bergerheim et al.
1989; Morita et al. 1991), head and neck carci-
noma (Latif et al. 1992), breast cancer (Devilee et
al. 1989; Sato et al. 1991), ovarian cancer
(Whang-Peng 1984; Trent et al. 1985; Ehlen and
Dubeau 1990), cervix carcinoma (Yokota et al.
1989; Kohno et al. 1993; Jones et al. 1994), and
testis carcinoma (Lothe et al. 1989).

Functional analysis and LOH studies may
suggest the existence of one or more tumor sup-
pressor gene loci in human chromosome region
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(HCR) 3p13-p21.1. In particular, HCR 3p14 con-
tains the translocation breakpoint t(3;6) associ-
ated with hematological malignancies (Mark-
kanen et al. 1987), as well as the translocation
breakpoints t(3;6) in 3p14.1 (Kovacs et al. 1989;
van den Berg et al. 1995) and t(3;8) in 3p14.2
(Cohen et al. 1979; Wang and Perkins 1984;
Drabkin et al. 1985) that are associated with he-
reditary RCC. Although two of these breakpoints
were cloned recently (Boldog et al. 1993; Smith et
al. 1993), no tumor suppressor gene close to
them has been published to date. Recently, clus-
tering of terminal deletion breakpoints in non-
papillary RCC was reported (Wilhelm et al. 1995);
in this study, the most distal breakpoint mapped
to HCR 3p14.1-p14.2 between markers D351285
and D3S1300; this region contains the t(3;8)
translocation breakpoint found in a hereditary
RCC. In functional analyses, HCR 3p12-p14 but
not 3p11-q24 showed suppression of tumorige-
nicity of an RCC cell line (Sanchez et al. 1994). In
addition, a bladder carcinoma cell line whose tu-
morigenicity was suppressed by the fusion with a
cell line showing hemizygous loss of chromo-
some 3 regained tumorigenicity after loss of chro-
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mosome 3p material with the smallest region of
deletion ascribed to HCR 3p13-21.2 (Klingelhutz
et al. 1992).

As the marker density increased and yeast ar-
tificial chromosome (YAC) libraries became avail-
able in recent years, a contig covering almost the
entire human chromosome 3 (Gemmill et al.
1995), as well as subcontigs for HCR 3p14.2-
p14.3 (Michaelis et al. 1995) and the distal part of
3p14.1 (Boldog et al. 1994) have been published.
In this paper we describe the constuction of a
YAC contig for HCR 3p14.1 by PCR-based analy-
sis, Southern blot, and Alu-fingerprint analysis.
This contig contains at least 11 Mb of DNA. It
includes the RCC t(3;8) translocation breakpoint
localized in 3p14.2 and its most proximal probes
map to HCR 3p12-p13. This contig defines the
order of 24 previously localized ‘‘sequence-
tagged sites”” (STSs) (Bardenheuer et al. 1994) and
10 new DNA probes in relation to the human
protein tyrosine phosphatase-y (HPTPy) gene
and reference markers D356 and D3S30. Thus, it
may provide a valuable tool for the identification
and analysis of expressed sequences within this
putative tumor suppressor gene region.

RESULTS
Analysis of 3pl4.1-specific YACs

Twenty-five of the 39 DNA probes used in this
study for the isolation of YACs have been de-
scribed previously (Michaelis et al. 1995). In ad-
dition, seven microsatellite markers, three refer-
ence markers, two YAC end probes, one Alu-PCR
product, and the gene for HPTPy were included
in the contig. YAC clones were identified by de-
fining the DNA probe content of the CEPH YAC
and Mega-YAC libraries (Bardenheuer et al.
1994). For the 39 DNA probes analyzed in this
study, a total of 182 YACS were found, 171 of
which could be assembled into a contig. The con-
tig contains 37 of the 39 probes analyzed. Char-
acteristics and DNA probe content of individual
YACs are summarized in Table 1.

The average sizes of the YACs were 500 kb
ranging from 150 to 1770 kb for YAC coordinates
1A1 to 735H12 and 1400 kb ranging from 90 to
2500 kb for coordinates 736H1 to 984H12 (Mega-
YAC library). FISH analyses of 76 YACs revealed a
frequency of chimerism of 41% (Table 1).

Construction of a YAC Contig for HCR 3pi4.]
Analysis of the DNA probe content of YACs al-

7p14.1.SPECIFIC YAC CLONING

lowed the identification of overlapping YAC
clones. For each DNA probe, an average of 9.2
YACs (range 1-23) was identified. By inclusion of
Alu-fingerprint analysis of three YACs, it was pos-
sible to construct a contig for HCR 3p14.1 that
contains reference markers D3S6 and D3S30, the
HPTPy gene, and 34 DNA probes. The entire con-
tig covers an estimated size of >11 Mb of DNA
(Fig. 1). The estimation of the size of the contig
was performed by aligning nonoverlapping, non-
chimeric YACs and thus gives the minimum size
of the region of interest.

The distal boundary of the contig is marked
by STS D3S1388 and 1A2 that map distal to the
RCC t(3;8) translocation breakpoint in HCR
3pl4.2. The most proximal STS in the contig—
D3$1405—maps to HCR 3pl13 and is localized
distal to the distal boundary of the U2020 homo-
zygous deletion in 3p12-p13. Thus, the contig
completely covers HCR 3p14.1. A minimal tiling
pathway for HCR 3p14.1 as defined in this study
can be assembled with 16 of the 171 YACs (Fig. 1).

DISCUSSION

Structural and functional analyses in many hu-
man tumor types have suggested that HCR 3p14
contains a putative tumor suppressor gene region
(Hibi et al. 1992). The 3p14.1-specific YAC contig
presented here, together with our previous report
on a 3p14.2-14.3-specific contig (Michaelis et al.
1995) completes our efforts to construct a YAC
contig of the entire putative tumor suppressor
gene region 3p14. In particular, this contig com-
pletes the work of our group to obtain a high-
density STS map of HCR 3p14 as well as the avail-
ability of a large number of nonchimeric YACs
for functional analyses and expression mapping.

The assembly of this contig was possible ow-
ing to the availability of 3p14.1-specific STSs de-
rived from a 3p14-specific microdissection library
(Bardenheuer et al. 1994). With the redundance
of YAC clones for each DNA probe shown here,
the order of the probes should be reliable.

The contig presented here is in accordance
with the corresponding region of the chromo-
some 3 contig published by Gemmill et al.
(1995). Interestingly, Gemmill et al. (1995) de-
scribed one Alu fingerprint that links YACs
892d2 and 178a3, with YAC 258b7 covering the
region but not containing the Alu fingerprint. In
our study, probe D3A1217 links all of the three
above-mentioned YACs and therefore gives a re-
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Table 1. DNA probe/reference marker content of YACs
Size Localization
YAC (kb) (by FISH) Chimeric DNA probe content
65E7 620 3pl4 - D351388(llIB5)/1A2/D351401-
(IVH10)/D3S1391(IF8)
74B2 440 no signal ? 1A2
621H4 460 17q or 18q + 1A2
171B1 640 3p14 - D351388(1lIB5)/1A2/D351401-
(IVH10)/D351391(IF8)/D351397-
(IVA6)
850A6 1300 3p14 - D3$3155(BE758-6)/D351388
(111B5)/1A2/D351401(IVH10)/
D351391(IF8)/D351397(IVA6)
743b3 1700 N.D. N.D. HPTPy (phosphatase gamma)
130H11 220 3p14 - 3B6
143C5 N.D. 3pl4 + + 3B6
G/D-group
880F2 N.D. N.D. N.D. 3B6
959h4 1160 N.D. N.D. 3B6/D3S1394(lIIE12)
326F12 350 3p14 + C-group + D3S1394(lIIE12)
161G11 N.D. N.D. N.D. D3S1394(lIIET12)
166G8 470 3p13-p14 - D3S1394(lIIE12)
248A5 N.D. 3p14 + C-group + D3S1394(IlIE12)
+ D-group
288H1 N.D. N.D. N.D. D3S1394(llIE12)
633e4 N.D. N.D. N.D. D3S1394(lIIET12)
734h8 370 N.D. N.D. D3S1394(l1IE12)
746¢e6 890 N.D. N.D. D3S1394(llE12)
761g4 1020 N.D. N.D. D351394(lIIE12)
78412 1380 N.D. N.D. D3S1394(lIIE12)
807¢10 N.D. N.D. N.D. D3S1394(lIIE12)
934f8 N.D. N.D. N.D. D3S1394(IIE12)
927el 1760 N.D. N.D. D351394(IIIET12)/D3ST1400(IVHT)
858a8 1090 N.D. N.D D3S1394(IlIE12)/D3S1400(IVH1)
807e10 1210 N.D. N.D. D3S1394(IHE12)/D3S1400(IVH1)
770h8 N.D. N.D. N.D. D3S1394(llIE12)/D35S1400(IVH1)
933d5 N.D. N.D. N.D. D3S51394(1lIE12)/D351400(IVH1)
965h3 N.D. N.D. N.D. D351394(lIIE12)/D3S1400(IVH1)
977c8 1690 N.D. N.D. D3S51394(lIIE12)/D3S1400(IVH1)
725A5 900 N.D. N.D. D351394(lIIE12)/D351400(IVH1)
882d9 840 N.D. N.D. D3S51394(lIIE12)/D3S1400(IVH1)
138G6 400 3p14 - D3S1400(1IVH1)
194C7 150 N.D. N.D D3S1400(IVH1)
144G3 700 3pl4 - D3S1400(IVH1)
186H3 650 3p14 + D-group + D3S51400(IVH1)
194B5 170 N.D. N.D D3S1400(1IVH1)
430C2 440 3pt4 + + D3S1400(IVHT1)
G/D-group
444D6 750 3p14 + D-group + D3S1400(IVH1)
369B2 N.D. 3p14 - D3S1400(IVHT)
371H4 280 +430 N.D. N.D. D3S1400(1IVHT1)
419C5 190 N.D. N.D. D3S1400(IVH1)
965a3 1490 N.D. N.D. D1351400(1IVH1)/D351285
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Table 1. (Continued)

Size Localization

YAC (kb) (by FISH) Chimeric DNA probe content

936911 N.D. N.D. N.D. D351400(IVH1)/D351285

811F12 1740 N.D. N.D. D351285/D351403(VB11)/W3.2

75H2 N.D. 3pl4 -~ D3S1403(VB11)

94B10 500 3pi4 -~ D3S1403(VB11)

376E8 N.D. N.D. N.D. D3S1403(VB11)

794h5 N.D. N.D. N.D. D3S1403(VB11)/W3.2

953al12 1760 N.D. N.D. D3S1403(VB11)/W3.2

984b9 1100 N.D. N.D. D3S1403(VB11)/W3.2/
D351404(VC4)

237B7 540 3pi4 - D3S1403(VB11)/W3.2/
D351404(VC4)

925e3 1800 3p14 - D3S1403(VB11)/W3.2/D351404-
(VC4)/D351437(XID11)

590G3 150 N.D. N.D W3.2

934h6 N.D. N.D. N.D w3.2

838g6 N.D. N.D. N.D W3.2

838g7 N.D. N.D. N.D W3.2

900910 N.D. N.D. N.D w3.2

901g10 N.D. N.D. N.D W3.2

902g10 N.D. N.D. N.D W3.2

238H10 400 3p14 — W3.2/D3S1404(VC4)

446E7 440 3p14 - W3.2/D351404(VC4)

625E12 N.D. N.D. N.D. W3.2/D351404(VC4)

640C7 N.D. N.D. N.D. W3.2/D351404(VC4)

698H8 580 3p13-pl4 + W3.2/D351404(VC4)

+ 3p24 +
C-group .

6F10 350 3p13-p14 - W3.2/D351404(VC4)

131H10 N.D. N.D. N.D. W3.2/D351404(VC4)

9F1 420 3p13-pl4 - W3.2/D351404(VC4)

76998 800 N.D. N.D. W3.2/D351404(VC4)/D351437
(XID11)/Alu578

879F9 N.D. N.D. N.D. W3.2/D351404(VC4)/
D351437(XID11)/
Alu578/654L

194H11 340 3p14 - D351404(VC4)

70e12 340 N.D. - D3S1437(XID11)/Alu578

178a3 470 N.D. N.D. 654L/D351217

258b7 820 N.D. N.D. D3S1217

892d2 N.D. N.D. N.D. D351217/AFM289vb5

961a9 1460 N.D. N.D. AFM289vh5/D351392-
(NNE2)/2H1

89C1 375 3p13-p14 — D3S1392(lIE2)

206B3 540 + 480 3p14 - D3S1392(lIE2)

210H12 400 3p14 + 5q + D3S1392(lIE2)

277B12 340 + 250 3pl4 - D351392(lIE2)

372F6 350 3pl4 - D3S1392(liE2)
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Table 1. (Continued)
Size Localization
YAC (kb) (by FISH) Chimeric DNA probe content
432D9 370 3pl4 - D3S1392(lIE2)
957d4 N.D. N.D. N.D D351392(lIE2)
983a5 N.D. N.D. N.D. D3S1392(1IE2)/2H1
951f1 N.D. N.D. N.D D351392(1IE2)/2H1
39388 350 3p14 - D3S1392(lIE2)/2H1
932h9 1400 N.D. N.D. D3S1392(1IE2)/2H1/D3S51395(IVA4)/
D3S1393(lIIET)
940f6 90 N.D. N.D D3S1392(1IE2)/2H1/D3S1395(IVA4)/
D3S1393(IlET)
890d7 2000 3p13-p14 - D3S1392(lIE2)/2H1/D351395-
(IVA4)/D351393(IlIIET)/D351261/
2B6/D351398(IlVvD2)/D351399-
(IVE1)/D351389(1A3)/D351296
628E8 N.D. N.D. N.D. 2H1
763c3 N.D. N.D. N.D. 2H1
858c8 N.D. N.D. N.D. 2H1
616A10 870 N.D. N.D. D3S51395(1VA4)/D351393(lIIET)
707H9 250 D-group + D3S1395(1IVA4)/D3S1393(lIET)
632E4 850 3p12-p13 + pl14 + D3S1395(IVA4)/D35S1393(lIIET)
181H6 600 3p13 + 3p14 - D3S1395(1VA4)/D3S1393(lIIET)
293D1 250 + 850 3p14 + 1p21 +
+ 1p31 +
C-group D3S51395(1VA4)/D3S1393(lIIET)
+ G/D-group
415F7 420 3p14 - D3S1395(1VA4)/D3S1393(lIIET)
675F12 1300 3p13-p14 + D3S1395(1VA4)/D3S1393(lIE1)/
D351261/2B6/D351398(1VD2)/
D3S1399(IVE1)/D351389(1A3)
932h2 N.D. N.D. N.D. D3S1395(1IVA4)/D3S1393(IlET)/
D351261/2B6/D351398(1VD2)/
D3S1399(IVE1)
75793 N.D. N.D. N.D. D3S1395(1VA4)/
D3S1393(llIE1)/D351261
933a9 1500 N.D. N.D. D31261/2B6/D351398(1VD2)/
D3S1399(IVE1)/D35S1389(1A3)
925¢9 N.D. N.D. N.D D3S1261/2B6/D351398(IvD2)/
D3S1399(1IVE1)/D351389(1A3)/
D3S1296/108R/D351566
318Gé6 320 3p24-p24 - 2B6
515H4 550 C-group + 2B6
654C5 510 C-group + 2B6
666F7 660 N.D. N.D. 2B6
929a9 1600 N.D. N.D. 2B6
752f5 1390 N.D. N.D. 2B6
966f8 N.D. N.D. N.D. 2B6
852e9 N.D. N.D. N.D. 2B6
939a3 N.D. N.D. N.D. 2B6
408B8 150 3p13-pl14 + + 2B6/D351398(IvD2)
D-group
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Table 1. (Continued)
Size Localization
YAC (kb) (by FISH) Chimeric DNA probe content
248C10 400 3p13-pl14 + + 2B6/D351398(IVD2)
G/D-group
309C11 300 3p13-pl4 + + 2B6/D3S1398(IVD2)
G/D-group
169B5 280 + 400 3p13-pl14 - 2B6/D351398(IVD2)
56C5 820 N.D. N.D. 2B6/D351398(IVD2)
163A9 440 3p13-pi4 + + 2B6/D3S1398(IVD2)
G/D-group
158B6 400 3p13-pl4 + + 2B6/D3S51398(IVD2)
G/D-group
261C12 730 3p13-pl14 + 1q + 2B6/D351398(IlVD2)
280G2 N.D. N.D. N.D. 2B6/D351398(IvD2)
754d9 N.D. N.D. N.D. D3S1399(1EV1)/D3S1389(1A3)/
D3S1296/108R/D3S1566
90C8 410 3pt4 - D3S1389(lA3)
154D3 320 3pl4 - D351389(1A3)
879c2 N.D. N.D. N.D. D3S1389(1A3)
765d4 N.D. N.D. N.D. D351389(1A3)/D351296/108R
792d9 N.D. N.D. N.D. D3S51389(1A3)/D351296/108R
879d2 N.D. N.D. N.D. D3S1389(1A3)/D351296/108R
798910 N.D. N.D. N.D. D3S1389(1A3)/D351296/108R/
D3S1566
801a2 N.D. N.D. N.D. D3S1389(1A3)/D351296/108R/
D351566
692a6 N.D. N.D. N.D. D3S1389(1A3)/108R/D3S1566
942e4 N.D. N.D. N.D. D351296/108R
943d10 N.D. N.D. N.D. D351296/108R
957A5 N.D. N.D. N.D. D3S1296/108R/D3S1566/D351562
762c6 N.D. N.D. N.D. 108R/D351566
791e8 N.D. N.D. N.D. 108R/D351566
914¢8 N.D. N.D. N.D. 108R/D3S1566
853B9 N.D. N.D. N.D. 108R/D351566/D351562
934910 N.D. N.D. N.D. D351562
944B3 1640 N.D. N.D. 108R/D351566/D3S1562/2A5
808B10 1500 3p14 D351566/D351562/2A5
808c10 N.D. N.D. N.D 108R/D3S1566/D351562/2A5/D3S6
869d7 N.D. N.D. N.D 108R/D351566/D351562/2A5/D356
976e4 N.D. N.D. N.D 108R/D351566/D351561/2A5/D3S6
760A5 2500 3p13 - 108R/D351566/D351562/2A5/
D3s6
757H10 1000 3p13-pl4 - 2A5
21D3 510 3p13-pl14 + 14 + 2A5
or 15p
79C11 430 3p13-pl14 - 2A5
96G1 630 3p13-pl4 - 2A5
201E6 390 N.D. N.D 2A5
698G8 930 3p13-pl4 + + 2A5
D-group
325F3 370 3pl4 - 2A5
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Table 1. (Continued)
Size Localization
YAC (kb) (by FISH) Chimeric DNA probe content
869D7 1500 N.D. N.D. 2A5
308F11 880 3p14 + others + D3S6/D35S1390(1A11)
884D6 860 3p13-pi4 - 2A5/D3s6
676H5 1530 3p14 - 2A5/D3S6
976E4 1425 N.D. N.D. 2A5/D3S6
873e10 N.D. N.D. N.D. D3S6/D3S1390(1A11)/D3S30/
2C5/D351405(VIG10)
940e8 N.D. N.D. - D351390(1A11)/D3$30/2C5/
D3S51405(VIG10)
146F3 350 3p13-p14 + + D3S1390(1A11)
2q23—q24
145F3 600 2qg22 + D3S1390(1A11)
147F3 520 4q13 + D3S1390(1A11)
148F3 410 C-group + D3S1390(1A11)
958c3 N.D. N.D. N.D. D3S1390(1A11)
850e3 N.D. N.D. N.D. D3S1390(1A11)
948a7 N.D. N.D. N.D D3S1390(1A11)
737a4 N.D. N.D. N.D D3S1390(1A11)
802D1 2000 3p12-p13 - 2C5/D3S1405(VIG10)
821C10 480 3p12-p13 - 2C5/D351405(VIG10)
981C11 2000 3p12-p13 +18 + 2C5/D3S1405(VIG10)
332F8 410 3p12—p13 - D3S1405(VIG10)
729C2 1770 3p12-p13 + 9q + D351405(VIG10)
+ 3927928 +
B-group
[gap]
324F1 280 3p12-p13 + + D351406(11IB4)
D-group
768a5 N.D. N.D. N.D. D3S51406(l1iB4)
768d12 N.D. N.D. N.D. D351406(11IB4)
751h12 N.D. N.D. N.D. D351406(11iB4)
786d4 N.D. N.D. N.D. D351406(!1IB4)
81493 N.D. N.D. N.D. D351406(111B4)
905d2 N.D. N.D. N.D. D351406(l1IB4)
927c4 N.D. N.D. N.D. D351406(111B4)
87293 N.D. N.D. N.D. D351406(111B4)
872910 N.D N.D. N.D. D3S1406(11iB4)
[gap]
376G4 N.D. 3p12 - D3S3
YACs are listed from distal to proximal according to their position within the contig. YAC coordinates printed in boldface type
belong to the minimal tiling pathway. Gaps localized to 3p12-p13 are indicated. CEPH YAC coordinates, YAC sizes, YAC local-
izations as detected by fluorescence in situ hybridization, and state of chimerism of YACs are given. (—) Nonchimeric; (+) chimeric;
(N.D.) not done.

liable confirmation of the overlap described by described by Gemmill et al. (1995), YAC D20f4
Gemmill et al. (1995). Furthermore, in the contig contains DNA markers that also map to YAC
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258b7, but none of these DNA probes map to
892d7 or 178a3. Here, we show that YAC D20f4 is
chimeric: its right end probe does not map to
chromosome 3, whereas its left end probe does
not map to YAC 258b7 but to 3p21.1 as detected
by PCR-based analysis of a hybrid mapping panel
(Bardenheuer et al. 1994). Thus, the inconsistent
STS content of YAC D20f4 described by Gemmill
et al. (1995) could be resolved. Overall, there is
no inconsistency concerning the DNA probe
content of YACs for the DNA probes used in the
assembly of our contig.

The overall rate of chimerism detected was
41%, which is in agreement with published data
for the CEPH and other YAC libraries (Cohen et
al. 1993). Because of the high redundance of our
contig, it was possible to obtain nonchimeric
YAC:s for 31 out of the 37 DNA markers contained
in the contig. As there remain many YACs to be
tested for chimerism by FISH, it should be pos-
sible to identify nonchimeric YACs for most if
not all of these markers. These YACs may be of
considerable value for functional analyses and
isolation of transcribed sequences from HCR
3pl4.1. Thus, in conclusion, the contig described
here, together with the previously published
3p14.2-p14.3 contig may be beneficial for fur-
ther investigation of this putative tumor suppres-
sor gene region.

METHODS
Localization of STSs and Isolation of YACs

Strategy and techniques for isolation of 3p13-p14.2-
specific STSs from an HCR 3p14-specific microdissection
library, mapping of STSs using a deletion hybrid panel,
STS-based screening of the Centre d’Etude du Polymor-
phisme Humain (CEPH) YAC libraries, separation of yeast
chromosomes by pulsed-field gel electrophoresis (PFGE),
and isolation of YAC DNA were performed as described
previously (Bardenheuer et al. 1994; Michaelis et al. 1995).
Isolation of YAC end probes was performed according to
Riley et al. (1990), and the Alu-PCR probe was generated
according to Lengauer et al. (1992). The sequences for PCR
primers of microsatellite markers D3S1261, D3S1285,
D351296, D351562, D3S1566, and D3S1217 were identical
to those published by Gyapay et al. (1994) and Hudson et
al. (1992); sequences for PCR primers of microsatellite
marker AFM289vb5 were Kindly provided by D. LePaslier
(CEPH, Paris, France). DNA sequencing was performed us-
ing an automated DNA sequencer (A.L.F., Pharmacia Bio-
tech, Freiburg, Germany). Southern blot analysis was per-
formed according to standard precedures using Hybond
N+ membranes (Amersham, Braunschweig, Germany) and
an alkaline transfer method according to the manufactur-
er’s recommendations.
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Fluorescence In Situ Hybridization Analysis of YACs

For fluorescence in situ hybridization (FISH) analyses, total
yeast DNA containing the respective YAC was used. DNA
preparation, labeling of probe, suppression of repetitive
sequences with Cotl DNA, hybridization conditions, and
image analyses were performed as described previously
(Michaelis et al. 1995).

Contig assembly

Overlapping YAC clones were identified by PCR analyses
using STS-specific primers and YAC DNA as template. All
PCR analyses were preformed at least twice using the DNA
of individual YAC clones as templates. Alu-fingerprinting
data were obtained from the CEPH-Généthon data bank
(Weissenbach et al. 1992).
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