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Hybridization Protocols’’ (K. H. A. Choo, Ed.), pp. 35–49, Hu- TYK2) of the cytokine receptor signaling system (13). JAK3
mana Press, Clifton, NJ. has a role in the interleukin (IL)-2 signaling pathway that

7. Mercer, J. A., Seperack, P. K., Strobel, M. C., Copeland, N. G., regulates T and B lymphocyte development and proliferation
and Jenkins, N. A. (1991). Novel myosin heavy chain encoded (6, 18). In contrast to the other members of the Jak family,
by murine dilute coat color locus. Nature 349: 709–713. JAK3 is expressed in only a limited number of tissues, pri-

8. Olsen, A., Teglund, S., Nelson, D., Gordon, L., Copeland, A., marily those involved in hematopoesis and lymphocyte devel-
Georgescu, A., Carrano, A., and Hammarström, S. (1994). Gene opment. Mutations of the JAK3 protein have been implicated
organization of the pregnancy-specific glycoprotein region on in both cancer and immune system pathologies, most clearly
human chromosome 19: Assembly and analysis of a 700-kb con-

in cases of severe combined immune deficiency (SCID) causedtig spanning the region. Genomics 23: 659–668.
by a lack of mature T cells (9, 15); Jak3-deficient mice show9. Reinhard, J., Scheel, A. A., Diekmann, D., Hall, A., Ruppert,
defective development of both B and T cells (12, 18). ThereC., and Bähler, M. (1995). A novel type of myosin implicated in
are also indications that splice variants of JAK3 may be im-signalling by rho family GTPases. EMBO J. 14: 697–704.
plicated in breast cancer (3, 7).10. Vikstrom, K. L., and Leinwand, L. A. (1996). Contractile protein

JAK3 was recently localized to the p13.1 band of humanmutations and heart disease. Curr. Opin. Cell Biol. 8: 97–105.
chromosome 19 (14). We have localized the gene to a cosmid11. Weil, D., Blanchard, S., Kaplan, J., Guilford, P., Gibson, F.,
contig at the p12–p13.1 boundary, revised its placement rela-Walsh, J., Mburu, P., Valera, A., Levilliers, J., Weston, M. D.,
tive to the genes MEL and ERBAL2, and determined physicalKelley, P. M., Levi-Acobas, F., Larget-Piet, D., Munnich, A.,

Steel, K. P., Kimberling, W. J., Brown, S. D. M., and Petit, C. distances between the contig and nearby polymorphic mark-
(1995). Defective myosin-VIIA gene responsible for Usher syn- ers. It is intriguing that JAK3, an important regulator of cell
drome type 1B. Nature 374: 60–61. proliferation, is located in the midst of a cluster of proto-

12. Whitmer, J. D., Koslovsky, J. S., Bähler, M., and Mercer, J. A. oncogenes and leukemia-associated breakpoints.
(1996). Chromosomal location of three unconventional myosin The JAK3 gene was originally assigned to human chro-
heavy chain genes in the mouse. Genomics 38: 235–237. mosome 19 by PCR amplification from a panel of monochro-

13. Wirth, J. A., Jensen, K. A., Post, P. L., Bement, W. M., and mosomal human–rodent hybrids (from the Coriell Cell Re-
Mooseker, M. S. (1996). Human myosin-IXB, an unconventional pository, Catalog No. MMP0002 Mini Map). Primers se-myosin with a chimerin-like rho/rac GTPase-activating protein

lected from the 3 * end of the Jak3 sequence were JAK-3Fdomain in its tail. J. Cell Sci. 109: 653–661.
(ggtgagggaagattagactc) and JAK3-R2 (tatggagcatcgact-14. Yokota, H., van den Engh, G., Mostert, M., and Trask, B. J. (1995).
gtgtg); amplifications were performed as described in Ref.Treatment of cells with alkaline borate buffer extends the capability
(2). Amplifications of human placental DNA yielded an 80-of interphase FISH mapping. Genomics 25: 485–491.
bp product, which was labeled with 32P and used to screen
an 11X arrayed cosmid library specific for human chromo-
some 19, as described in Ref. (19). Cosmids identified as
JAK3-positive in the screening were digested to completion
with EcoRI, and the fragments were separated on a gelJAK3 Maps to Human Chromosome
electrophoresis system and blotted as described in Ref. (5).

19p12 within a Cluster of Proto- The 80-bp PCR product was used to probe the Southern
blot to confirm JAK3-positive cosmids. Additionally, puri-oncogenes and Transcription Factors
fied DNA from each cosmid was used as a template for
PCR amplification by the same primers; appropriate-sizedSusan M. G. Hoffman,*,1 Koon Siew Lai,†,2

products were successfully amplified from each of the cos-James Tomfohrde,‡ Anne Bowcock,‡
mids.Laurie A. Gordon,* and Harvey W. Mohrenweiser*

The results of these analyses have placed the JAK3 gene
*Human Genome Center, L-452, Lawrence Livermore National within a 425-kb cosmid contig. This contig is part of the
Laboratory, Livermore, California 94550; †Department of highly annotated, cosmid-based physical map of chromo-
Medicine, Lineberger Comprehensive Cancer Center, some 19 described in Ref. (1). High-resolution interphaseUniversity of North Carolina at Chapel Hill, Chapel Hill,

FISH mapping (20) of a JAK3-positive cosmid (30092) hasNorth Carolina 27599; and ‡Department of Pediatrics,
placed the contig between the polymorphic markersUniversity of Texas Health Science Center at

San Antonio, San Antonio, Texas 78284 D19S710 and D19S212, near the p12–p13.1 boundary of
human chromosome 19. Another Jak gene family member,
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TYK2, is located near EPOR on 19p13.2, about 5 Mb distal
of JAK3 (1). This region of human chromosome 19 is syn-
tenic to portions of two different murine chromosomes,

JAK3 is the most recently discovered member of a family numbers 8 and 9 (Mouse Genome Database), indicating
of cytoplasmic tyrosine kinases (including JAK1, JAK2, and that there has been at least one rearrangement in mice

relative to humans.1 To whom correspondence should be addressed at present address: Five potentially oncogenic genes are in the 2-Mb regionDepartment of Zoology, Miami University, Oxford, OH 45056. Tele-
surrounding the JAK3 gene; two are telomeric and threephone: (513) 529-3125. Fax: (513) 529-6900. E-mail: hoffman@
are centromeric of JAK3 (Fig. 1). A transforming oncogenemsmail.muohio.edu.
derived from a melanoma cell line, c-MEL (11), is about 1.42 Present address: Center for Immunology, Department of Pathol-

ogy, Washington University School of Medicine, St. Louis, MO 63110. Mb telomeric of JAK3. ERBAL2, which encodes a nuclear
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Received December 11, 1996; accepted April 30, 1997 In situ hybridization experiments were carried out using
metaphase spreads from a WMP male mouse (10), in which
all the autosomes except 19 were in the form of metacentric
robertsonian translocations. Concanavalin A-stimulated lym-

A short genomic region of homology has been identified phocytes were cultured at 377C for 72 h with 5-bromodeoxyur-
between the telomeric end of human chromosome 1 and the idine added for the final 6 h of culture (60 mg/ml of medium),
proximal end of mouse chromosome 13. This region was first to ensure a chromosomal R-banding of good quality.
described by the genetic localization in human and mouse A probe was prepared for each gene tested by in situ hybrid-
of a gene encoding for the structural protein of basement ization. The REP2 clone (1000 bp of the 5* end of the cDNA)
membrane called nidogen (entactin), respectively to chromo- used for this experiment was obtained by PCR amplification
some 1q43 (21) and chromosome 13 (18). A second gene, the of a human cDNA using the specific primers 550, 5*-CACCTC-
ryanodine receptor (RYR2), was mapped to human chromo- ATTTCTTTCATCAG-3*, and 553, 5*-GTCATTGCAATTGAG-

TGCAG-3* (9). Similarly, ITPKB probe (557 bp from the 3* end
of the cDNA) was obtained using the primers 5*-GACTCGCCC-1 To whom correspondence should be addressed. Telephone: (33) 1

44 49 50 80. Fax: (33) 1 42 73 06 40. E-mail: barrat@ceylan.necker.fr. TGTGTGATGGA-3* and 5*-GCCCCGAGAGGTAGCCATCC-
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