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1. Introduetion

Three inborn errors of the leucine degradation path-
way are knewn; maple syrup uring disease, isovaleric
acidaemia and S-methylerotonylelycinuria, Two
children have been described who excreted large
arnonats of -methylcrotonyiglycine and S-lvdroxy-
isovaleric acid in their urine I3, 2). By analegy with
the pathways of lencinz degradation established in
Mycobacterinm spp. and Achromaobacter spp. [3] and
in chicken liver [4], it has been suggested that the
defective snzyme in these children is S-methylerotomy?

CoA carboxylase [1]. The product of f-methylerotonyl

CoA carboxylation is §-methylglutaconyl CoA, which
i3 then converted to f-hydroxy-3-mathylglutaryl CoA.
Assays for f-methyleretony] CeA carboxylese have
depended on the measurement of either acetoacetate
or acetyl CoA formed by the cleavage of the
B-hydroxy-8-methyl gintaryl CoA produced {3, 4], We
have now established 2 {1*]C0, fixation assav suffi-
ciendly sensitive to measure the carhoxylatior of
B-methylerotonyl CoA in human leucocyte prepara-
tions and have demonstrated a low activity of thiz
enzyme in the case of §-methylerotonylgiycinnriz we
have previously described [2].

2. Materials and me:‘thp.d's

Leucoeyles were prepaied from 20 mi venous blood
- ]3] and were stored at —20° until assay. Tke lsucoeyle
' pellets were thawed ang resuspended i 0.8-1.2 ml
of distilled water and thern broken further by freezing.
and thawing three times. Protein was measured by the

Lowry methud. g-Msthylcrotonyl CoA was synthesised -
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: fmm &methyﬁ«lcmmmc acid by the mlxeﬂ zmhyﬁtﬂe
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method [6] and waz measured using 2 hydrozamate
assay [71.

2.1, Assay of S-methylvroionyl Coa carboxy'ese

The reaction mixture contained 0.4 pmoles
f-methyleroiony! CoA | | gmole LHT‘IG_:,, 20 50
{14CIMatiCO5, 1.32 gracler ATP, 1.5 umoles MgCl,,
30 pmoles KCl, 1.25 pmoles mercapiosthanel, 33
umoles Tris pH 8.0 and lsucesyie protein vp to 1.5 mg.
The firal volume of the reaction mixture was 0.5 mi.
Incubations were performed in duplicate To: 20 min
at 37°. The reactios: was stopped with 30 gl of 5™
perchloric seid ot 4°. The incubation tubes were cen-
trifuged at §700 g for 15 min 10 piecipitate protein;
this also Temoved most of the unfixed [$2C) CO».
50 ul fractions of the supermatant were spoited on to
3 em circles of Whatman 3 MM paper in triplicate and
the payer hung in & fume cupbeard ozerright for the
residunl PH4C1C0, to exchange with atrosphsric
E@a The paper discs were cut out and counted in
15 ml of 0.6% but> “BD scintillator in tolnene in a
Liguid scintillation counter.

The F-methylerotonyl CoA-dependent fixation of
[14C)20, showed bnear kinetics up t¢ 1.5 mg of
]mnm)cy‘te protein.

3. Results amd discussion

A szries of ieueocyie preparaions were made from
14 novmal adults and assayed 10 establish the mean
znd the standard deviation for both the method and a -
normal aduli populaticn, The practical and ethical

digficelties of pbtaining 2(} ml of venous blood from

childeen only 2 years of age made it impossiblé 10 -



YVaolnme 327, nomber 1

Table 1
p-Methyleroronyl CoA-dependent fixatios of ’[“C]CO;E

Normal adults {14) Age-mal-ﬁ'heyi Patient wim

control, 2 y1 fFmethyl-
. erotonyl-
glycinuria
Mean = 3085
 SD= == 19386 7568 I EN
n =22

7 cpm/mg lencocyte protein/20 min.

* 3.0, of 2 single estimation; obiained from the swn of -
between and within person components of variance.

the same age as the patient. We were able to obtain
blood from ore age-matcheil control. The results are
prasented above.

The result from the patient was alinosi two standasd
deviztions below the aduht mean; and was only 12%
of the activity from the conirel child. The result from
the agz-matched control was above the adult mean
‘bui wis within the adult range.

This patient was first diagnosed at 5 months of age
and was then excreting vast amonnts of 8-methyl-
crotonyliglveine and B-hydroxyiscvaleric acid [2], He

‘was treated with large doses of biotin and these
-metabolites disappeared completely from his urine.

He wes discharged on a low maintenanse dose of biotin
which was reduced by his parents, At the time the
lencocytes were collected for the enzyme assay, he
~'was beginning 1o excrete B hydroxyisovaieric acid and

- Bamethylerotonviglycine again. The low rate of
P-methylcrotonyt CoA-dependent fixation of [4c) 0,
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found in his leneocytes suggests that the excretion of
ithese metabuolites is associated with a defective
B-methylerotonyl CoA carboxylase activity. This is
avidence that the paﬂzway of Jencine degradation in
man is similar to 2hat described in olhe L"species and
apyears 1o establish in vitvo the e:nzvsmc basis of this
inbora error of metabolism.
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