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Clinical Findings and Gene Analysis of
3-Methylcrotonyl-CoA Carboxylase Deficiency

Seung Eun Lee, M.D., Hee Jae Ahn, M.D.,
Jeongho Lee, M.D., Dong Hwan Lee, M.D.

Department of Pediatrics, Soonchunhyang University Hospital, Seoul, Korea

Purpose: 3-methylcrotonyl CoA carboxylase deficiency (SMCCD) is leucine metabolic disorder caused
by mutation in MCCC1 or MCCC2 gene, Clinical manifestations are variable, ranging from fatal neonatal
onset to asymptomatic individuals, There is no retrospective study of Korean patients undergoing long-
term treatment for 3MCCD, We reported this study to find out clinical symptoms and gene analysis of
3MCCD patients,

Methods: This study was based on data of patients diagnosed with 3MCCD in Soonchunhyang univer-
sity hospital between April 2009 and September 2013, We report clinical, enzymatic and mutation data
of 3MCCD patients found by newborn screening.

Results: In tandem mass spectrometry, 3-OH-isovalerylcarnitine (C50H) of all patients increased, And
all 7 patients were elevated 3-methylcrotonylglycine (3MCG) and 3-hydroxyisovaleric acid (3HIVA) in
urine, MCCC mutation was identified in 2 patients and MCCC2 was mutated in 5 patients, We found
mutation occurred in 8 different parts of nucleotide and such mutation caused 7 different types of
changes in amino acid, All patients are on medication of L-camitine and L-glycine, 4 patients are taking
biotin, And 4 patients are eating leucine free formula, After starting treatment, there were no significant
changes of urine 3BMCG and 3HIVA levels,

Conclusions: According to our data, MCCC2 gene mutation was more common than MCCCT gene
mutation, But the level of 3HIVA or 3MCG in urine has no correlation with phenotype. All patients has
no symptoms and are shown normal development,
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Table 1. Results of Tandem Mass Spectrometry with
Dried Blood Spot on 7 patients with 3MCCD

Alfected - Age at Gender C584HD\glth
gene diagnosis (mol/L)
1 MCCC1 21 d F 10.34
2 MCCC1 18 d F 16.04
3 Mceez 30 d M 4.40
4 Mcceez 20 d F 4.73
5 Mceez 35 d F 15.78
6 Mccc2 15 d F 15.78
7 Mceez 36 d F 15.51

Reference range <0.54 umol/L.
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Table 2. Result of Urine Organic Acid in Urine on 7
Patients with 3MCCD

Affected Urine 3MCG Urine 3HIVA

gene (mmol/mol Cr) (mmol/mol Cr)
1 MCCCI 818.09 280.39
2 MCCC1 998.84 1,280.6
3 Mccc2 1.21 0
4 Mcce2 650.54 772.53
5 Mccc2 2.51 22.84
6 Mccez 299.62 1,135.04
7 Mccc2 485.03 585.56

Reference range.
Urine 3MCG: Ommol/mol Cr.
Urine 3HIVA: 0.7—14.4 mmol/mol Cr.

Table 3. Gene and Mutation Study on 7 Patients with

3MCCD
Affected Nucleotide Amino acid
gene change change

1 MCCCI  ¢.826T>C/c.826T>C  p.Cys276Arg/p.

Cys276Arg
2 MCCCI ¢.826T>C/c.826T>C  p.Cys276Arg/p.
Cys276Arg
3 MCCC2 ¢.838G>T/c.1666A> p.Asp280Tyr/p.
G lle556Val
4 MCCC2  ¢.449_450delTG/c.1  p.V150EfsX22/p.
614A>T Glu538Asp
5 MCCC2 ¢.1375C>T/c.1073—  p.Pro459Ser/—
6T>A
6 MCCC2 ¢.838G>T/c.838G>T  p.Asp280Tyr/p.
Asp280Tyr

7 MCCC2 ¢.838G>T/c.1144_11 p.Asp280Tyr/p.
44delinesTTTT K382FfsX2

Table 4. Diet and Treatment on 7 Patients with 3MCCD

A} jlolQl Z4-9-el4] C50H 47#]9] ztol= HolA] ¢k
%7]”' 75]& AAFll A 3MCGeF SHIVAE #
iRl 3MCG7F 2215 %le.
0.27 mmol/moL Crel4 998.84 mmol/
moL Cr77}7<] g1E ${rH(Table 2). 3MCG= 7 &
Holl A BEAER] orolol 31, SHIVAE g4 2w
24 0.7-14.4 mmol/moL CrZ &1E 4= it} 739
ol T 1< A8ty 2 S7F SHIVAZL gl
Rom, 1 M= 22.84 mmol/mol. CrellA] 1,135.04
mmol/moL Cr7F4] it} 3MCG, 3HIVA EFollA &
AxF Wole] whE xfoli= HolA| kgt
789 FofellA FHAF S AlEIS °U1 215l
Al MCCCI, 571X MCCC2 537 Hol& <1313
oh Al BAIQL gho} 1, 2004 22 f-3Ak LO] 7h &
ZE ik geld veEﬂEE}O]E H
olof upE ofn| Ak Wlo|® BE 65
AL WolE Bl Al JJr 20041 % % FEE
Efo| & w09} obn] At Blo)7h BRI Ik (Table 3).
SMCCDS] AzZ2A 742 BE sloloA leucine
Ak 2ol& A1AsIelaL, 37 e] Fhotollx] A Ao|=
283 h 50—-100 mg/kg/day &S] L—carnitine
7} 100-200 mg/kg/day &% L—glycines B+
Srofel A Folstal Qlvh. ZHEAEA ] bioting 34
a17] flste] 47<] Fofell A H-E& A&t Table
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Medication
Affected gene Diet
L—carnitine L—glycine Biotin
1 MCCC1 Leucine free milk + + +
2 MCCC1 Leucine free milk + + -
3 MCCC2 Leucine free milk + + +
4 MCCC2 Normal diet + + +
5 MCCC2 Normal diet + + -
6 MCCC2 Normal diet + + -
7 MCCC2 Normal diet + + +
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carnitine®] %5 A43s7] 8te] ¥ total carni- X7 ZA L-carnitines Fo& ] &2 A4S
tine, free carnitineg ARSI & sloloA A 3lo] Al@s % total carnitine, free carnitine<
g, & 10 At 59 S gigleH, gk ads A8 A F 29 Folo nhE S BT, X8}
woltk, ey 7k ld AW 3MCGE A5E 7 Y= A Wl free carnitine $°A|l TS
gqetoAE 729 AE HolA| ogrom, {4} Wol = Zo] &Rl¥ 3t (Fig. 3).
o W 4=x]9] Zo|7} T (Fig. 1). 2 3HIVAY]
A9 AR Tadh= 2SS Holu gA @ oy FAF ¥ ini &t
S ol FAE FAEAL §lom, GA] {A}; Ho)
off W& 529 Aol Rl 4 %It (Fig. 2). 3MCCD+= vl=, +9, 35 SAA Had+= &
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Fig. 1. There are no significant changes of urine 3MCG level after treatment.
red lines: MCCCI gene mutations, blue lines: MCCCZ2 gene mutations.
Reference Values) Urine 3MCG : 0 mmol/mol Cr.
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Fig. 2. There are no significant changes of urine 3HIVA level after treatment.

red lines: MCCCI gene mutations, blue lines: MCCCZ2 gene mutations.
Reference Values) Urine 3HIVA: 0.07—0.14 mmol/mol Cr.
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Fig. 3. The level of serum carnitine is decreasing into normal ranges after long—
term treatment. red lines: MCCCI gene mutations, blue lines: MCCCZ

gene mutations.
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