
SHORT COMMUNICATION

A Mouse Chromosome-Specific YAC Probe Collection for
in Situ Hybridization

FABIEN MONGELARD,1 ISABELLE PORAS,* YVES USSON, BERNADETTE BATTEUX, MICHEL ROBERT-NICOUD,
PHILIP AVNER,*,† AND CLAIRE VOURC’H

Dynamique de l’Organisation des Génomes, Institut Albert Bonniot, Université Joseph Fourier, La Tronche, France; †Unité de
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YAC libraries established by Larin et al. (5) and Ku-
To facilitate the identification of mouse metaphase sumi et al. (4) at the Généthon screening center using

chromosomes by fluorescence in situ hybridization a straightforward screening procedure based on se-
(FISH), a complete collection of mouse chromosome- quential PCR screening of pooled material (2). This
specific markers has been established. Yeast artificial procedure made it possible to identify the YACs that
chromosome libraries were screened by polymerase correspond to any PCR primers selected using a limited
chain reaction using primers for known loci. DNAs number of PCR amplifications.
from positive clones were then tested by FISH. One Positive YACs were analyzed by FISH performed on
probe per chromosome was selected on the basis of methanol-acid acetic fixed metaphases from C57BL/
high specificity (nonchimerism) and strong fluores- 6JIco mouse. Total yeast DNA (250 ng), labeled by nick-
cence. q 1996 Academic Press, Inc. translation with either biotin (BRL) or digoxigenin

(Boehringer) modified nucleotides, was hybridized with
5 mg of mouse Cot-1 DNA (BRL) and 10 mg of salmonFluorescence in situ hybridization (FISH) is a com-
sperm DNA (Sigma). In situ hybridization was thenmonly used procedure for gene mapping. In mouse, the
performed as described (6). Chromosomes were coun-identification of metaphase chromosomes is rather dif-

ficult given the fact that mouse chromosomes are all
TABLE 1telocentric and of rather similar size. To facilitate kary-

otyping, a complete collection of chromosome-specific Summary of Selected Markers and Cytogenetic
markers cloned in yeast artificial chromosomes (YACs) Positions Observed in This Work
was established. No specific marker was selected for

Chromosome Band Marker Genetic position Referencethe Y chromosome, which can be easily identified on
the basis of its specific shape and size. Primers specific

1 B D1Mit18 29.7/112 (3)
for selected loci (listed in Table 1) were designed and 2 A3–B D2Mit80 9.0/120 (3)
used to screen mouse YAC libraries by polymerase 3 A2–A3 D3Mit1 11.2/95 (3)

4 A4–C2 MUP 27.8/90 (1)chain reaction (PCR). Positive clones were subse-
5 G EPO 81.0/95 (1)quently tested by FISH on metaphase chromosomes.
6 E D6Mit55 49.5/80 (3)The PCRs were performed in a total volume of 50 ml 7 D Tyr 44.0/74 (1)

containing 1.5 mM MgCl2, 0.125 mM dNTP, 50 mM 8 B3–C2 D8Mit25 32.0/78 (3)
KCl, 10 mM Tris, pH 8.8, 0.1% Triton X-100, 50 ng of 9 A5–B D9Jpk1 32.0/78 (9)

10 D D10Mit14 63.0/78 (3)each primer, 1.5 units of Taq DNA polymerase (from
11 B2–B4 Trp 53.1 39.0/85 (1)Perkin–Elmer/Cetus), and 10 ng of template DNA. Re-
12 D D12Mit226 31.0/86 (3)actions were performed in a Peltier effect thermal cy- 13 D1 D13Mit53 60.0/78 (3)

cler (MJ Research) for 35 cycles (each cycle: 30 s at 14 C2–D3 Ctla-1 20.5/69 (1)
15 E D15Mit71 40.9/72 (3)947C, 30 s at 557C, 30 s at 727C) with an initial denatur-
16 C3–C4 D16Mit7 44.0/72 (3)ation of 3 min at 947C and a final extension at 727C for
17 A2–B Tcr1 7.7/94 (1)3 min. PCRs were used to screen YACs from the two
18 E1–E3 D18Mit9 42.0/60 (3)
19 D D19Mit4 48.0/55 (3)
X F4–F5 Amel 72.0/76 (8)1 To whom correspondence should be addressed at Laboratoire

DyOGen, Institut A. Bonniot, Faculté de Médecine de Grenoble,
Université J. Fourier, Domaine de la Merci, 38706 La Tronche Note. Previously determined genetic map positions (10) are given

in centimorgans from the centromere/total length of chromosome inCedex (France). Fax: (33) 76 54 94 14. E-mail: fabien.mongelard@
ujf-grenoble.fr. centimorgans.
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FIG. 1. Pseudokaryotype obtained by hybridization of selected YAC clones.

terstained with DAPI and imaged with a microscope In conclusion, the use of these markers may be an
equipped with a cooled CCD camera (Hamamatsu). To alternative to the identification by chromosome paint-
improve the DAPI G-banding, digital images were fur- ing and to labor-intensive chromosome banding tech-
ther processed using a deconvolution procedure (7); the niques. One major advantage is that no competition
sharpness of the resulting banding is amenable to between the markers and the probe to be mapped is
karyotype analysis. expected. They should be useful for mouse genome

A total of 104 YAC clones were tested by FISH, 39 mapping and analysis of transgene integration, espe-
of which were isolated from the MIT library and 65 cially with chromosomes showing a poor-quality band-
from the ICRF library. The percentage of chimerism ing. All requests concerning this set of markers should
was found to be analogous in both libraries: 41% (MIT) be addressed to the authors.
and 49% (ICRF). By nonchimeric, we mean a clone that
gives no additional secondary signal. It is impossible, ACKNOWLEDGMENTS
however, to exclude the possibility of chimerism involv-
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(Fig. 1) (10). We do not expect large variation in the
chromosomal positions of these markers in standard
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