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[Abstract] Objective To summarize phenotype, treatment principles and prognosis of 4 patients
from 2 pedigrees with late - onset methylmalonic aciduria (MMA) and homocystinuria cobalamin C (cblC)
type, so as to explore the pathophysiological mechanism of this disease. Methods and Results FExome
sequencing was applied to rapidly diagnose 2 pedigrees of late-onset MMA and homocystinuria cblC type.
The MMACHC gene mutations of the sisters in pedigree 1 were exon 4 ¢.482G > A (p.Argl61Gln) and
c.615C > A (p.Tyr205X). Their parents carried the gene mutation respectively. The proband presented
intelligence deterioration, spastic motor dysfunction of lower limbs and epilepsy. The younger sister
presented axonal peripheral neuropathy and optic nerve atrophy, while the mental retardation was mild. For
the brother and sister in pedigree 2, ¢.440_441del (p.Gly147fs) and ¢.482G > A (p.Argl61Gln) in exon 4 of
MMACHC gene were identified which came from their parents respectively. The proband presented mental
retardation and behavior disorder, weakness of lower limbs with pyramidal sign, and myelinated and axonal
mixed peripheral neuropathy. His younger sister had similar symptoms and suffered earlier. After treated
by vitamin B, folic acid and levocarnitine for 6 months, all patients showed intelligence improved and
seizures controlled, while still suffered from different degrees of dyskinesia of lower limbs. Conclusions
The clinical symptoms of late - onset MMA and homocystinuria ¢blC type are complex and variable.
Cerebral cortex, pyramidal system, extrapyramidal system and peripheral nerve could be widely involved.
Target region gene capture combined with next-generation sequencing technology can be used to diagnose

the disease rapidly, and early diagnosis and treatment are crucial to improve the prognosis.
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Figure 1 Head MRI of the
proband in pedigree 1 showed
cerebral  atrophy, and  mild
demyelination of bilateral lateral
ventricular white matter.  Axial
T.,WI (Panel 1la). Sagittal T/WI
(Panel 1b).
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Figure 2 MMACHC gene mutations of pedigree 1

Heterozygous mutations ¢.482G > A (p.Argl61Gln) and ¢.615C > A (p.

Tyr205X) of MMACHC gene were present in the proband (arrows indicate, Panel 2a). The proband’s younger sister had the same
mutations (arrows indicate, Panel 2b). The proband’s father carried ¢.482G > A (p.Argl61Gln) mutation (arrow indicates, Panel
2¢). The proband’s mother carried ¢.615C> A (p.Tyr205X) mutation (arrow indicates, Panel 2d).
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Figure 3 The sural nerve biopsy from the younger sister of the

proband in pedigree 1 Large diameter myelinated fibers were

There
were occasional clusters of regenerating fibers (arrow indicates),

decreased, and thin myelinated fibers were increased.

which suggested chronic axonal degeneration. Semithin section

toluidine blue staining X% 400
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Figure 5 The sural nerve biopsy of the proband in pedigree 2 Optical microscope showed large diameter myelinated fibers were
decreased, and thin myelinated fibers were increased. There were occasional atypical "onion bulbs" formation (thin arrow indicates)
and rare clusters of regenerating fibers (thick arrow indicates), which suggested mixed demyelination and axonal degeneration (Panel
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Figure 4 Head MRI of the proband
in  pedigree 2 showed cerebral
atrophy.  Axial T.WI (Panel 4a).
Sagittal T,WI (Panel 4b).

5a).  Semithin section toluidine blue staining X 400 Electron microscope showed atypical "onion bulbs" formation (Panel 5b).
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Figure 6 MMACHC gene mutations of pedigree 2

|

B6 RR2MEEM 6a JCIEHEMMACHC FEHIMNE T 4 ¢.440_441del(p.Gly147fs) Fl ¢.482G > A(p.Argl61GIn) K & 245
6c  JCIFEHZ R MMACHC 3EA ¢.482G > A(p.Argl61GIn) &
6d  JEIEH Z X5 MMACHC 3 ¢.440_441del (p.Gly147fs) 545 (i 3k B 7R )

Heterozygous mutations c.440_441del (p.Glyl147fs) and c.482G > A (p.
Argl61GIn) of MMACHC gene were present in the proband (arrows indicate, Panel 6a).

same mutations (arrows indicate, Panel 6b). The proband’s mother carried ¢.482G > A (p.Argl61Gln) mutation (arrow indicates,
Panel 6¢). The proband’s father carried ¢.440_441del (p.Gly147fs) mutation (arrows indicate, Panel 6d).
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