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Cortexin is a novel 82-amino-acid protein of unknown func-
tion that is highly enriched in precursor neurons of the corti-
cal plate of fetal rodent brain and in pyramidal neurons of
adult rodent cerebral cortex and hippocampus (1-3; Gen-
Bank Accession No. L15011). A putative single membrane-
spanning domain in the middle of the cortexin amino acid
sequence suggests that it is an integral membrane protein
that may mediate extracellular or intracellular signaling of
cortical neurcns during forebrain development. In the pres-
ent study, we determined the mouse chromosomal localiza-
tion of the cortexin gene to test whether it resides near any
of the known mouse neurological loci (4).

The cortexin gene, referred to as Cixn, was mapped by
linkage analysis of restriction fragment length variants
(RFLVs) in interspecific backcrosses of C57BL/6J X Mus
spretus F1 mice with C57BL/6J mice. The cross has pre-
vigusly been typed for several hundred RFLVs and simple
sequence length polymorphisms (5). To identify informative
RFLVs, Southern blots containing restriction-digested geno-
mic DNA from the parental strains were hybridized to a **P-
random labeled cDNA insert {1.01 kb) of the mouse cortexin
mRENA (2) and washed at 50°C in 1.0x SSC, 0.1% SDS. An
informative RFLV was obtained following digestion with
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TABLE 1
Segregation Pattern of Céxn with
Chromosome 8 Markers
Genotype’

D8Mit3 Ctxn D8Mit24 D8Mit9 D8Mit11 Number
B B B B B 16
S 5 s 3 S 14
B B B B S 2
B B B 8 S 5
B B S S S5 2
B S 8 ) ) 2
S B B B B 2
5 S B B B 5
S 8 S B B 2
S S S 8 B 1
Total 51

¢ Alleles inherited from the hybrid parent [(C57BI/6J X M.
spretus) F1] are designated as “B” or “S” to indicate their origin in
either C57BL/6J or M, spretus, respectively.

EcoRI, yielding a 20-kb hybridizing band in C57BL/6J, a 3.7-
kb band in M. spretus, and both bands in F1 hybrids (data
not shown).

Comparison of the segregation pattern of Ctxn with other
markers indicated linkage to several chromosome 8 markers,
the nearest flanking markers heing D8Mit3 and DSMit24
{Table 1) (6, 7). Ctxn exhibited no significant linkage with
markers typed on other chromosomes. The results indicate
the following gene order: centromere—D8Mit3-7.8 + 3.8 cM—
Ctxn—-13.7 + 4.8 cM-D8Mit24-13.7 = 4.8 cM-D8Mit9-5.9
+ 3.2 cM-D8Mitll.

One recessive neurological mutant in the mouse, nervous
(nr), maps in the vicinity of the Ctxn gene. The nervous muta-
tion has been mapped to chromosome 8, 24.6 * 1.5 ¢cM proxi-
mal to oligosyndactylism (Os) (8). The Os gene maps about
4.3 ¢M proximal to the M¢-2 gene (9), which is closely linked
to D8Mit11 and about 40 cM distal to D8Mit3 (6). Thus, these
results suggest that the nr gene is about 30 ¢M proximal to
D8Mit11 and 10 cM distal to D8Mit3, placing it very near
the Ctxn gene. Although additional linkage studies in the
same crosses will be required to map Ctxn relative to nr more
precisely, we propose that the cortexin gene is a candidate
for the nervous mutation.

The nervous mouse exhibits a neurological phenotype char-
acterized by progressive cerebellar and retinal degeneration,
exhibiting mitochondrial swelling predominantly in cerebel-
lar Purkinje cells (8, 10, 11). Inconsistent with the sites of
nervous pathology, cortexin mRNA is detected primarily in
forebrain regions, most notably cerebral cortex and hippo-
campus, but there are no detectable levels of cortexin mRNA
in cerebeflum (1-3). Western immunohlotting, on the other
hand, does detect cortexin protein at low levels in cerebellar
membrane-enriched fractions and, as expected, at much
higher levels in membrane-enriched fractions from cerebral
cortex (unpublished observations). Future investigations will
address whether cortexin expression is altered in nervous
mice,



252 BRIEF REPORTS

ACKNOWLEDGMENTS

This research was supported by NIH HD25831 (J.B.W.) and
HIL42488 (A.J.L.).

REFERENCES

1. Watson, J. B., Coulter, P. M., II, and Sutcliffe, J. G. (1992).
Identification of genes enriched in expression in mammalian
neostriatum and neocortex. Brain Dysfunct. 5: 34-105.

2. Coulter, P. M., I, Bautista, E. A., Margulies, J. E., and Watson,
J. B. (1993). Identification of cortexin: A novel neuron-specific,
82-residue membrane protein enriched in rodent cerebral cor-
tex. J. Neurochem. 61: 757-759.

3. Coulter, P. M,, I, Landry, C. E., Margulies, J. E., Campagnoni,
A. T, and Watson, J. B. (1993). Cortexin mRNA expression in
fetal and postnatal rodent brain. Soe. Neurosci. Abstr, 19: 1110.

4. Green, M. C. (1989). Catalog of mutant genes and polymorphic
loci. In “Genetic Variants and Strains of the Laboratory Mouse™
(M. F. Lyon and A. G. Searle, Eds.}, pp. 12-403, Oxford Univ.
Press, Oxford.

5. Warden, C. H., Mchrahian, M., He, K.-Y., Yoon, M.-Y., Diep,
A., Xia, Y.-R., Wen, P.-Z., Svenson, K. L., Sparkes, R. S., and
Lusis, A. J. (1993). Linkage mapping of 40 randomly isolated
liver ¢cDNA clones in the mouse. Genomics 18: 295-307.

6. Dietrich, W., Katz, H., Lincoln, S. E., Shin, H.-S., Friedman, J.,
Dracopoli, N., and Lander, E. S. (1992). A genetic map of the
mouse suitable for typing intraspecific crosses. Genetics 131:
423-447,

7. Copeland, N. G., Jenkins, N. A, Gilbert, D. J., Eppig, J. T.,
Maltais, L. J., Miller, J. C., Dietrich, W. F., Waever, A., Lincoln,
8. E,, Steen, R. G., Stein, L. D., Nadeau, J. H., and Lander,
E. 8. (1993). A genetic linkage map of the mouse: Current appli-
cations and future prospects. Science 262: 57—66.

8, Sidman, R. L., and Green, M. C. (1970). “Nervous,” a new mu-
tant mouse with cerebellar disease. In “Les Mutants Patholog-
iques chez 1'Animal” (M, Sabourdy, Ed.), pp. 69-79, CNRS,
Paris.

9. Watanabe, T., Shimizu, A., Ohno, K., Masaki, S., and Kondo, K.
(1989). Restriction fragment length variations and chromosome
mapping of two mouse metallothionein genes, M¢-1 and Mi-2.
Biochem. Genet. 27: 689-697.

10. Landis, 8. C. (1973). Changes in neuronal mitochondrial shape
in brains of nervous mutant mice. J. Hered. 64: 193-196.

11. Mullen, R. J., and La Vail, M. M. (1975). Two new types of
retinal degeneration in cerebellar mutant mice. Nature 258:
528-530.

! To whom correspondence should be addressed. Telephone: (713)
798-4735. Fax: (713) 798-5388.

GENOMICS 22, 252-254 (1994)
0888-7543/94 $6.00

Copyright © 1994 by Academic Press, Inc.

All rights of reproduction in any form reserved.



