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3-Methylcrotonyl-CoA Carboxylase ZAEIS
Identification of a Novel Mutation in the MCCC2 Gene of a Korean Patient with

3-Methylcrotonyl-CoA Carboxylase Deficiency
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3-methylcrotonyl-CoA carboxylase deficiency is an autosomal recessive disorder characterized by a defect in leucine catabolism. We report the
case of an 80-day-old patient with 3-methylcrotonyl-CoA carboxylase deficiency who had elevated levels of 3-hydroxyisovalerylcarnitine (45.56
umol/L; reference range, <0.65 umol/L), which was detected using tandem mass spectrometry during newborn screening, and elevated levels of
3-hydroxyisovaleric acid (375.75 mmol/mol Cr) and 3-methylcrotonylglycine (502.36 mmol/mol Cr ), which were detected in urine organic acid anal-
ysis. We performed direct sequence analysis of all the exons of the MCCCI1 and MCCC2 genes. No mutations were detected in the direct sequence
analysis of MCCCL. However sequencing of the MCCC2 gene revealed a mutation caused by a heterozygous G to C transversion [ ¢.313G>C
(p.Gly105Arg) ] at nucleotide position 313 and a mutation caused by a heterozygous A to T transversion [ ¢.1252A>T (p.lle418Phe) | at nucleotide
position 1252. Identification of these 2 novel MCCC2 gene mutations in our patient suggested that analysis of the MCCCI and MCCC2 genes might

prove useful in the diagnosis of 3-methylcrotonyl-CoA carboxylase deficiency.
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Fig. 1. Urine organic acid analysis of an 80-day-old patient who had 3-methylcrotonyl-CoA carboxylase deficiency and elevated levels of 3-hydroxy-
isovaleric acid and 3-methylcrotonylglycine.
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¢.313G>C (p.G105R) ¢.1252A>T (p.1418F)

Fig. 2. Mutation analysis of the MCCC2 gene in a Korean patient with 3-methylcrotonyl-CoA carboxylase deficiency. Direct sequencing of the MCCC2 gene shows overlap-
ping peaks (arrow) at nucleotide position 313 because of a heterozygous G to C transversion [¢.313G>C (p.Gly105Arg)] (A) and at nucleotide position 1252 because of a het-
erozygous A to T transversion [c.1252A>T (p.lle418Phe)] (B).
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Table 1. Plasma 3-hydroxyisovalerylcarnitine, urine 3-hydroxyisovaleric acid and urine 3-methylcrotonylglycine levels at the time of diagnosis and

during the follow-up after treatment

Laboratory findings (referential range)

Days after admission Plasma 3-hydroxyisovalerylcarnitine

Urine 3-hydroxyisovaleric acid

Urine 3-methylcrotonylglycine

(0-0.65 umol/L) (0-67 mmol/mol Cr) (not detected)
1d* 45.56 375.75 502.36
Tw 4798 57.14 224.88
4w 60.14 5.08 122.38
3m 23.96 57.66 7495
6m 2399 127.13 44891

*80 days after birth.
Abbreviations: d, day; w, week; m, month.
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