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Yanagihara, D., Bennett, L., Sylber, M., Merewether, L. A., we have determined the chromosomal site of the GARS and
Tseng, A., Escobar, E., Liu, E. T., and Yamane, H. K. (1995). Axl AARS genes by PCR-based screening of somatic cell hybrid
receptor tyrosine kinase stimulated by the vitamin k-dependent panels and by fluorescence in situ hybridization (FISH) anal-
protein encoded by growth-arrest-specific gene 6. Nature 373: ysis.
623–626.

A Coriell rodent/human somatic cell hybrid panel (Mapping
10. Watkins, P. C., Eddy, R., Fukushima, Y., Byers, M. G., Cohen, Panel 2, Coriell Cell Repositories, Camden, NJ) was used to

E. H., Dackowski, W. R., and Wydro, R. M. (1988). The gene localize the genes encoding GARS and AARS. PCR primerfor protein S maps near the centromere of human chromosome
pairs (GARS: sense 5*-cccagcatagtccaagacctagccaat; anti-3. Blood 71: 238–241.
sense 5*-tcaggattctttcaactttaattgtggggg; AARS: sense 5*-agg-
caagaacgttggctgcctgcaggagg; antisense 5*-ggttctagaccgatg-
gcactgacgtggagg) were synthesized using 3*-UT nucleotide
sequences of the respective genes, and PCR was performed
under stringent conditions ((1) 947C, 120 s; (2) 947C, 30 s,Localization of Two Human 60–707C, 30 s, 727C, 60 s for 35 cycles; (3) 727C, 300 s). A
PCR product of the expected size (280 nt) was generatedAutoantigen Genes by PCR Screening
using GARS primers when the chromosome 7 hybrid wasand in Situ Hybridization—Glycyl- used as template. With AARS primers the expected product
(288 nt) was generated using the chromosome 16 hybrid. ThetRNA Synthetase Locates to 7p15
identity of PCR products was confirmed by Southern hybrid-and Alanyl-tRNA Synthetase ization with 32P-radiolabeled internal oligonucleotide probes
(GARS, 5*-gtccactttacaaaagaaaacagcattgtga; AARS, 5*-att-Locates to 16q22
tgaatcttgggacctttaaagagcccc). Control experiments using to-
tal human genomic DNA were positive, and mouse and ham-Ralph C. Nichols,*,1 Sara I. Pai,* Qun Ge,†
ster genomic DNA controls were negative by PCR screeningIra N. Targoff,† Paul H. Plotz,* and Paul Liu‡
and by Southern analysis. Chromosomal assignments were
confirmed by PCR analysis using a BIOS rodent/human so-*Arthritis and Rheumatism Branch, National Institute of Arthritis and

Musculoskeletal and Skin Diseases, and ‡Laboratory of Gene Transfer, matic cell hybrid panel (polychromosomal PCRable DNA so-
National Center for Human Genome Research, National Institutes of matic cell hybrid panel, BIOS Laboratories, New Haven, CT;
Health, Bethesda, Maryland; and †Arthritis/Immunology Section, data not shown).
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DNA purified from P1 clones was used to localize amino-
acyl-RS by FISH. P1 clones for GARS and AARS were ob-Received May 15, 1995; accepted July 31, 1995
tained from Genome Systems (St. Louis, MO) by screening
P1 libraries using established methods (8) with PCR products
generated with primer pairs specific for the 3 *-UT regions
(see above for sequences). FISH analysis was performed byAminoacyl-tRNA synthetases (aminoacyl-RS) catalyze the
Genomes Systems as described in their literature. Briefly,attachment of an amino acid to its cognate tRNA. Five of
biotin-labeled DNA was hybridized to normal metaphase20 human aminoacyl-RS (histidyl-RS, threonyl-RS, isoleucyl-
chromosomes from PHA-stimulated peripheral blood lympho-RS, glycyl-RS, and alanyl-RS) have been identified as targets
cytes, incubated with fluorescein-conjugated avidin, andof autoantibodies in the autoimmune disease polymyositis/
counterstained with propidium iodide. Results were con-dermatomyositis (PM/DM; 9). A sixth autoantigenic amino-
firmed by cohybridizing with chromosome-specific centro-acyl-RS, lysyl-RS, was recently reported (10). The genes for
mere probes, and the specific location of each locus was mea-histidyl-RS and threonyl-RS have been assigned to chromo-
sured as the average percentage distance from the telomeresome 5, as have the genes for leucyl-RS and arginyl-RS (refer-
on 10 chromosomes. The results of FISH analyses using DNAences in 3). Six other aminoacyl-RS (glutamyl-prolyl-RS, va-
from the GARS- and AARS-specific P1 clones are shown inlyl-RS, cysteinyl-RS, methionyl-RS, tryptophanyl-RS, and
Fig. 1. In each case centromere-specific labeling is evident.asparaginyl-RS) were assigned to chromosomes 1, 6, 11, 12,
The GARS locus was measured at 7p15. However, assign-14, and 18, respectively (3). The reason for a preponderance
ment of AARS was less clear due to the apparent staining ofof aminoacyl-RS genes on chromosome 5 is unknown, but it
chromosome-specific repetitive elements on chromosome 16.has been suggested that regulatory relatedness might be a
Tentative assignment was made to 16q22. To verify this as-factor (3). Recently the entire or partial cDNA sequences for
signment we obtained a chromosome 16-specific panel oftwo autoantigenic aminoacyl-RS genes, glycyl-RS (gene sym-
mouse/human somatic cell hybrids from Dr. D. F. Callen andbol GARS; 4) and alanyl-RS (gene symbol AARS; 1), were
Dr. M. J. Siciliano (2, 6). Partial chromosome 16 hybrids thatreported. To understand further the genesis of autoimmune
contain 16q22 (CY3, CY6, CY7, CY12, and CY165) were posi-responses to aminoacyl-RS and to determine whether genes
tive by PCR screening. Hybrid controls (CY2, CY5, I-E, andfor autoantigenic aminoacyl-RS colocalize to chromosome 5,
92-2) specific for chromosome 16 but not containing 16q22
were negative. These results confirm the FISH analysis and1 To whom correspondence should be addressed at the Clinical Cen-
demonstrate that the locus of AARS is 16q22.ter, 9N244, National Institutes of Health, Bethesda, MD 20892. Tele-

The etiology of autoimmune PM/DM is not known. The rolephone: (301) 496-1474. Fax: (301) 402-0012. E-mail: nicholsr@arb.ni-
ams.nih.gov. of genetic factors relating to the histocompatibility complex
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FIG. 1. In situ hybridization of human metaphase chromosomes. P1 DNA from aminoacyl-RS-specific clones was biotinylated and
cohybridized with centromeric probes. For GARS (A) and AARS (B) fluorescence detection shows the aminoacyl-RS probe (arrows) and
centromere probe (large bands) located on the same chromosomes.

quence tags) from a directionally cloned human infant brainhas been reported (5), but because the aminoacyl-RS autoan-
cDNA library. Nature Genet. 4: 373–380.tigens have been shown to drive the immune response and
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between aminoacyl-RS and viral RNA (9). For this reason human chromosome 16. Genomics 13: 1178–1185.
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