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the open reading frame (Genbank Accession No. D42063).
Furthermore, we used an intron sequence primer, 5*-GAC-
TAGTTGCTGAGGATTG-3 *, to verify the presence of the
intron. This confirms the localization of the gene for
RanBP2 to chromosome 2q11–q13. Molecular genetic
changes on 2q without identification of a specific gene have
been described for human male germ cell tumors (5) and
for neuroblastomas (8).

ACKNOWLEDGMENTS

We thank Sibylle Ohl for excellent technical assistance. This work
was supported by the German–Israeli Cooperation in Cancer Re-
search and by a grant from the Deutsche Forschungsgemeinschaft
to H.P.

REFERENCES
FIG. 1. Localization of the human RanBP2 gene on chromosome

1. Bischoff, F. R., Krebber, H., Smirnova, E., Dong, W. H., and2q11–q13 by fluorescence in situ hybridization. Normal male/female
Ponstingl, H. (1995). Co-activation of RanGTPase and inhibi-chromosomes were hybridized with biotinylated probes for RanBP2.
tion of GTP dissociation by Ran GTP binding protein RanBP1.The hybridization site on chromosome 2 is indicated by arrowheads.
EMBO J. 14: 705–715.

2. Church, G. M., and Gilbert, W. (1984). Genomic sequencing.protocol described (4). cDNA probes from a domain of RanBP2
Proc. Natl. Acad. Sci. USA 81: 1991–1995.(1) were used to identify yeast artificial chromosomes harbor-

3. Ferreira, P. A., Nakayama, T. A., Pak, W. L., and Travis, G. H.ing the gene encoding RanBP2. The hybridization procedure
(1996). Cyclophilin-related protein RanBP2 acts as chaperonewas carried out as described (4). A YAC that hybridized with
for red/green opsin. Nature 383: 637–640.

the RanBP2 probe (ICRF-Y-900C04133) was used as a tem-
4. Lichter, P., Tang, C. C., Call, K., Hermanson, G., Evans, G. A.,plate in amplification of human-specific DNA sequences by

Housman, D., and Ward, D. C. (1990). High resolution mapping
interspersed long-range PCR (9). The resulting probes were of human chromosome 11 by in situ hybridization with cosmid
labeled by nick-translation using biotin-16–dUTP (Boehringer clones. Science 247: 64–69.
Mannheim). After in situ hybridization to human metaphase 5. Lothe, R. A., Peltomaki, P., Tommerup, N., Fossa, S. D., Sten-
chromosomes fixed by methanol/acetic acid, signals were de- wig, A. E., Borresen, A. L., and Nesland, J. M. (1995). Molecular
tected via avidin-conjugated fluorescein isothiocyanate (Vector genetic changes in human male germ cell tumors. Lab. Invest.
Laboratories, Burlingame, CA). For identification and band 73: 606–614.
assignment, chromosomes were counterstained by DAPI (4,6- 6. Mahajan, R., Delphin, C., Guan, T., Gerace, L., and Melchior,
diamidine-2-phenylindole dihydrochloride). Through the use F. (1997). A small ubiquitin-related polypeptide involved in tar-

geting RanGAP1 to nuclear pore complex protein RanBP2. Cellof a cooled CCD camera (Photometrix, Tucson, AZ), digitized
88: 97–107.images were generated for each of the two fluorochromes and

overlaid electronically after digital processing. This allowed 7. Sazer, S. (1996). The search for the primary function of the Ran
GTPase continues. Trends Cell Biol. 6: 81–85.the assignment of the RanBP2 gene to chromosome 2q11–q13

(Fig. 1). 8. Takita, J., Hayashi, Y., Kohno, T., Shiseki, M., Yamagushi, N.,
Hanada, R., Yamamoto, K., and Yokota, J. (1995). Allelotype ofTo obtain evidence for the presence of introns in the gene,
neuroblastoma. Oncogene 11: 1829–1834.PCR was performed using DNA from a panel of hamster

9. Wilgenbus, K. K., Mincheva, A., Korn, B., Lichter, P., and Pous-somatic cell hybrids (Coriell Institute for Medical Re-
tka, A. (1995). IRS-long range (LR) PCR: A simple method forsearch, Camden, NJ) under the following conditions: 30
efficient amplification of human genomic DNA from complexcycles of amplification, 1 min of denaturation at 967C, 30
sources. Methods Mol. Cell. Biol. 5: 214–221.s of annealing at 557C, and 1 min of extension at 727C.

10. Wilken, N., Senecal, J. L., Scheer, U., and Dabauvalle, M. C.Each reaction was carried out in 50 ml containing 10 mM
(1995). Localization of the Ran-GTP binding protein RanBP2Tris–HCl (pH 8.3), 2 mM MgCl2 , 50 mM KCl, 200 mM each
at the cytoplasmic side of the nuclear pore complex. Eur. J. CelldNTP, 0.25 mM each of two primers, 50 ng of DNA tem- Biol. 68: 211–219.

plate, and 1 U Taq DNA polymerase. Using the sense
11. Wu, J., Matunis, M. J., Kraemer, D., Blobel, G., and Coutavas,primer 5*-GCAGAATTGCTTTGTAA-3 * and the antisense

E. (1995). Nup358, a cytoplasmically exposed nucleoporin with
primer 5*-AGT TCTGACTGAATCAAG-3 *, we obtained a peptide repeats, Ran-GTP binding sites, zinc fingers, a cyclophi-
specific 4-kb product from both the YAC and a hybrid cell lin A homologous domain, and a leucine-rich region. J. Biol.
line harboring human chromosome 2, whereas no product Chem. 270: 14209–14213.
was obtained from hybrids containing other human chro- 12. Yokoyama, N., Hayashi, N., Seki, T., Panté, N., Ohba, T., Nishii,
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