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SHORT COMMUNICATION

Palmityl-CoA and Stearyl-CoA desaturase in mouse brain microsomies during
development in normal and neurological mutants (Quaking and Jimpy)

(Received 25 July 1978. Revised 22 September 1978. Accepted 27 September 1978)

DUE TO their role in the structure of the myelin membrane,
the monounsaturated long chain fatty acids are very im-
portant in brain. They are synthesized by a microsomal
elongation system using oleyl-CoA as a primer (BOURRE
et al., 1977a). However the origin of C,3 monoenoic com-
ponents of brain is not elucidated and it remains to be
found whether or not the brain by itself is able to introduce
double bonds into saturated fatty acids. Indeed, brain slices
as well as homogenate provide oleic acid (Cook & SPENCE,
1973; SENG & DEBUCH, 1975), but desaturase activity was
not detected in brain microsomes (COOK & SPENCE, 1973;
SENG & DEBUCH, 1975; SENG et al, 1976). In contrast,
PULLARKAT & REHA (1975) measured a brain microsomal
stearyl-CoA desaturase activity. The aim of the present ex-
periment was therefore to measure the desaturase activity
in brain microsomes using palmityl-CoA and stearyl-CoA
as substrates. We tried also to determine the alteration
of this activity during postnatal brain development and
to compare the desaturase activities of normal animals
with those of neurological mutants with defective myelina-
tion (Quaking and Jimpy).

MATERIAL AND METHODS

[1-'*C]Stearic acid and [1-!*C]palmitic acid were pur-
chased from CEA (France} and acyl-CoAs were synthesized
as previously described (Bourre & Daubu, 1978). All ani-
mals were killed between 9 and 11 a.m., the brains were
removed and homogenized in 0.25 M-sucrose (2 ml/g). The
homogenate was centrifuged at 14,500¢ for 30 min and
the supernatant was spun at 104,000 ¢ for 60 min in order
to pellet the microsomal fraction. The standard incubation
system was based on the method of SENG et al. (1976)
and consisted of 20 mm-glucose, 2.5 mm-MgCl,, 4.6 mm
KC1, 120 mM-NaCl, 4.4 mM-Na,PO,H, 28.2 mM-Tris—HCI
pH 7.4, BSA (0.14%), | mM-NADH, [1-'*C]stearyl-CoA or
[1-1*CTpalmityl-CoA (51 nm). O, was bubbled through the
incubation medium for 20s; 2mg of microsomal proteins
were then added and the tubes stoppered. Incubations were
carried out at 37°C in a shaker. The reaction were stopped
after 20 min by 1 mi KOH (0% (in methanol-water 1:1,
v/v). After 20 min at 80°C, 1 ml 7N-HCIl was added, and
again after another period of 20 min at 80°C. The fatty
acids were extracted by hexane—chloroform (7:3, v/v) and
the extracts were dried. To these 0.2 ml anhydrous meth-
anol-HCI (1.1 N) was added and methylation was carried
out at 60°C for | min (CARREAU & DusacqQs 1978). The
fatty acid methyl esters were separated on AgNO;--810,
thin-layer chromatography (Merck G 60 commercial plates
immersed in a solution of 8% AgNO, in 90% methanol
for 10s.; plates were re-activated at 105°C for 10 min after
drying). The solvent was n-hexane-benzene (7:3, v/v). The
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plates were sprayed with 2'-7'-dichlorofluorescein in meth-
anol and bands were scraped into vials containing liquid
scintillation counting.

Eventually, the methyl-esters were analysed by radio-
gas-liquid chromatography (Barber-Colman apparatus).

RESULTS AND DISCUSSION

Brain microsomes, as well as microsomes from other
sources, catalysed the desaturation of palmityl-CoA and
stearyl~CoA. Both substrates were desaturated at a similar
rate in the presence of NADH. According to the age of
the animal, between 7 and 10% of the added substrate
were desaturated by brain microsomes. The reaction rate
was constant for 1 h and proportional to the quantity of
microsomal protein (up to 2mg). In controf adult animals
on a standard diet the activity in liver was about 5 times

" higher than in brain. The difficulty that Cook & SPENCE

(1973), SENG & DEBUCH (1975) and SENG et al. (1976) had
in obtaining active microsomal preparations remains unex-
plained, and our results confirm those of PULLARKAT &
REHA (1975) in demonstrating the existence of a microsom-
al stearyl-CoA desaturase in brain. The brain stearyl-CoA
desaturase specific activity which we measured was much
higher than the specific activity reported by Cook &
SPENCE (1974) in brain homogenate, but lower than the
values reported by PULLARKAT & REHA (1975) for rat brain
microsomes. Even though the specific activity of palmityl-
CoA and stearyl-CoA desaturases significantly decreased
with development (Fig. 1 and 2), the total activity per brain
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F1G. 1. Palmityl-CoA desaturase activity expressed as pmol

of palmitoleic acid formed per min per mg of protein: nor-

mal O— -O: Quaking A- —A; Jimpy A——A; (Ad)
adult. Each point is the mean of five experiments.
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FiG. 2. Stearyl-CoA desaturase activity expressed as pmol

of oleic acid formed per min per mg of protein: normal

O——0:; Quaking A——A; Jimpy A——A: (Ad) adult.
Each point is the mean of five experiments.

remained nearly constant. However the specific activity
and the activity per gram of fresh brain followed a similar
pattern. In contrast with the microsomal fatty acid synthe-
sizing systems (BOURRE et al, 1976, 1977h; MURAD &
KisHiMoTO, 1978), there is no peak at the myelination
period. :

In mutants, the desaturase activity is not linked to mye-
lination. This absence of correlation between these two
processes is illustrated by the fact that in Jimpy and Quak-
ing mice the decrease in desaturase activity was only 10%,
whilst the lowering activity of the myelin synthesizing
enzymes was about 60%,.
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