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Abstract: [Objective] To analyze the clinical feature and gene mutation in holocarboxylasesynthetase deficiency
(HCSD). [Methods] The genetic test results of 6 children with HCSD diagnosed by genetic Metabolic Disease laboratory
in our hospital in recent 3 years and the clinical data were retrospectively analyzed, and review the relevant literatures.
[Results] 3 cases were female and 3 male. The age of onset ranged from 7 months to 7 years and 3 months. The clinical
manifestations were mainly recurrent skin rashes, some of which had growth retardation and neurological symptoms. The
laboratory examination showed that there were cases with Hyperlactic academia , with 3—hydroxy—isovaleric acid (3HIV ),
3—hydroxy—methylglutaric acid (3HMG ) , 3—hydroxy—propionic acid (3HP) and methyl—citrate ( me—citrate) in urine
increased, with elevated level of hydroxyisovalerylcarnitine (C5—OH) in the blood. After admission, the patients were
treated with oral biotin and symptomatic treatment, and the rash was significantly reduced after one week. Genetic analysis
found homozygous mutation of ¢.1522C>T of the HLCS gene 11th exon in patients 1-4, found homozygous mutation of
c.1088T>A of the HLCS gene 8th exon in patient 5, found heterozygous mutations of ¢.1544G>A and c¢.1558G>A in
patient 6. Among them, C.1558G>A has not been reported. [ Conclusion] The clinical manifestations of HCSD are lack of
specificity, which can be used to detect the urine GC—MS and blood MS—MS in patients with clinical misdiagnosis. Gene
detection is also helpful for the diagnosis of HCSD, ¢.1522C>T mutation may be related to the early—onset HCSD, and
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¢.1558G>A is neonatal mutation which have not been reported.
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Table 1 The main clinical manifestations and laboratory examination of patients (n=6)

Main clinical

Laboratory examination

No. Gender Age . _ MS-MS ( wmol/L) GC-MS
manifestations (abnormal )
Rash, anemia,
HGB 98 ¢/L., pH 7.428, C5-0OH: 14.22, 23.7 3HIV, 3HMG, 3HP,
1 M 2Y development
) LAC 3.0 mmol/L times higher than normal limit Me-citrate increase
retardation
3 5 - Rash, growth HGB 95 ¢/, pH 7.39, C5-OH: 6.84, 11.4 times 3HIV, 3HMG, 3HP,
retardation LAC 3.2 mmol/L higher than normal limit Me-citrate increase
5 7 o Recurrent HGB 110 ¢/, pH 7.30, C5-0OH: 9.17, 15.2 times LAC, 3HI, 3HMG,
skin rashes LAC 9.1 mmol/L higher than normal limit 3HP, Me-citrate increase
A v S Recurrent HGB 112 g/L, pH 7.38, C5-0H: 5.59, 9.3 times 3HIV, 3HMG,
skin rashes LAC 3.1 mmol/L higher than normal limit 3HP, Me-citrate increase
< M oo Recurrent HGB 118 ¢/L.,pH 7.27, C5-0OH: 3.67, 11.4 times LAC, 3HIV, 3HMG,
skin rashes LAC 6.2 mmol/L higher than normal limit 3HP, Me—citrate increase
6 n S Recurrent skin HGB 110 g/L.,pH 7.25, C5-0OH: 2.354, 3.9 LAC, 3HIV, 3HMG,

rashes, convulsion

LAC 8.2 mmol/L

times higher than normal limit

3HP, Me—citrate increase

M: male; F: female; Y: years; M: months; HGB: hemoglobin; LAC: lactic acid. MS—MS: tandem mass spectrometry ; GC—

MS: gaschromatography—mass spectrometry. C5—OH : hydroxyiso—valerylcarnitine ; 3HIV : 3—hydroxy—isovaleric acid; 3HMG : 3—hy-

droxy—methylglutaric acid ; 3HP : 3-hydroxy—propionic acid.
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Fig.1 DNA sequencing results of HLCS Gene in patients
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Table 2 HLCSGenetic result of six HCSD patients and parents

No. Mutation type Genotype Amino acid change Paternal mutation ~ Maternal mutation
1 Homozygous ¢.1522C>T R508W ¢.1522C>T ¢.1522C>T

2 Homozygous ¢.1522C>T R508W c.1522C>T ¢.1522C>T

3 Homozygous c.1522C>T R508W ¢.1522C>T ¢.1522C>T

4 Homozygous c.1522C>T R508W ¢.1522C>T ¢.1522C>T

5 Homozygous c.1088T>A V363D c.1088T>A c.1088T>A

6 Compound heterozygous  ¢.1544G>A and ¢.1558G>A S515N and A520T - ¢.1558G>A c.1544G>A -
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