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SUMMARY 

We have tested the gene encoding cortexin, Ctxn, which maps to chromosome 8, as a candidate for the mouse 
neurological mutants: nervous (nr), tottering (tg) plus tottering-leaner (tg’“), and motor neuron degeneration (mud) by 
Northern blot analysis of brain poly(A)+ RNA and direct polymerase chain reaction (PCR) sequencing. No difference 
from wild-type was seen in any of these mutants. Based upon these observations, we conclude that Ctxn is not involved 
in the genetic defects found in nr, tg or mnd mice. 

Cortexin is an 82-aa brain protein of unknown function 
that was cloned in a differential cDNA screen of mouse 
striatum versus cerebellum (Watson et al., 1992). It is 
highly enriched in precursor neurons of the cortical plate 
of rodent brain, and in pyramidal neurons of adult rodent 
cerebral cortex and hippocampus (Coulter et al., 1993a; 
1993b). Cortexin is of novel primary sequence and con- 
tains a single putative membrane-spanning a-helical 
domain. The Ctxn gene maps to proximal chromosome 
8 (Watson et al., 1994). Two non-allelic mouse recessive 
neurological mutants of unknown etiology, nr and mnd 

map very close to the Ctxn gene (Sidman and Green, 
1970; Mullen and La Vail, 1975; Messer and Flaherty, 
1986; Chang et al., 1994). In the original report, Ctxn 
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was proposed as a candidate gene for the nr mutation 
(Watson et al., 1994). A third mutation, tg plus the tg” 

allele, maps somewhat further away on chromosome 8 
(Herrup and Wilczynski, 1982; Green and Sidman, 1962). 
Histologically, nr and tg’” show degeneration of Purkinje 
cells in the cerebellum while nr and mnd show photore- 
ceptor degeneration in the retina. 

In the present study, we used Northern blot analysis 
and direct PCR sequencing to address the question: is 
the Ctxn gene responsible for any of these neurological 
mutants? Poly(A)+ RNA was prepared from whole 
brains of 2 to 4-week-old wt (C57BL/6) and homozygous- 
mutant nr, tg, tg”, and mnd mice (Chomczynski and 
Sacchi, 1987; Aviv and Leder, 1972). Northern blot analy- 
sis was performed on 2-pg aliquots of these RNA samples 
(Thomas, 1980). The blot was probed with 32P-labeled 
insert DNA from the mouse Ctxn clone, pMCTX 
(Coulter et al., 1993a), under conditions of high strin- 
gency (final wash in 0.2 x SSC at 65°C). Fig. 1 shows an 
autoradiograph of this Northern blot. A single band of 
1.1 kb was detected in each lane. These bands were all 
of similar abundance. The blot was re-probed with a 
cDNA clone of ubiquitously expressed rat cyclophilin 
(Danielson et al., 1988) as a control for RNA loading. 
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Fig. 1. Northern blot analysis of mouse brain RNA probed with mouse 
cortexin cDNA. Each lane contained 2 ug of poly(A)+RNA from 
C57BL/6 wt (w/t); and nervous (nr); tottering (tg); tottering-leaner (tgla); 
and motor neuron degeneration (mnd) homozygous mutants. A single 
band of 1.1 kb was detected in each lane. The blot was stripped with 
100°C H,O and re-probed with a cDNA clone of ubiquitously expressed 
rat cyclophihn (Danielson et al., 1988) shown in the subpanel. 

These results rule out the possibility of a mutation in the 
Ctxn gene affecting the size, stability, or transcription rate 
of its encoded mRNA in any of these inherited disorders. 

To test for a point mutation in the Ctxn gene, we pre- 
pared oligo(dT)-primed cDNA from the same five brain 
RNA samples (Sambrook et al., 1989). These cDNAs, in 
parallel with insert DNA from the Ctxn clone, were sub- 
mitted to 36 cycles of amplification by PCR using the 
sense and antisense primer, 5’-GCACGAGTTCCG- 
AGAA and S-CCTGAGCACAGTCCA, derived from 
mouse Ctxn immediately flanking the coding region 
(Coulter et al., 1993a). The conditions for PCR were 
1-min denaturation at 94°C 1-min annealing at 65°C 
and 1-min extension at 72°C. Five of the resulting 384-bp 
PCR products were directly sequenced with the sense- 
strand PCR primer using Amersham PCR Product 
Sequencing Kit. Direct sequencing of the PCR product 
without cloning eliminates the potential problem of nt 
misincorporations by Tuq polymerase. All five were iden- 
tical to the published Ctxn sequence (Coulter et al., 
1993a). 

The results of these experiments show that there are 
no significant changes in Ctxn expression in the brains 
of nr, tg, and mnd mutant mice, nor are there any mut- 
ations within the Ctxn protein-coding region. It is a 
formal but unlikely possibility that a Ctxn promoter- 
element mutation could block transcription in a small 
but critical subset of brain neurons. Under these condi- 
tions, both the Northern blot pattern and cDNA 
sequence may be identical to wt, but Ctxn would still be 
considered a candidate. Aside from this possibility, the 

results presented here exclude Ctxn as a candidate gene 
for the mouse neurological mutants, nr, tg, and mnd. 
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