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Fig. 1 Sialic acid biosynthetic pathway
GNE gene encodes a protein with two enzymatic activities: UDP-GlcNAc 2-epimerase and ManNAc

kinase. The former catalyzes the rate-limiting step in sialic acid biosynthetic pathway.

SR - e~ & —HERF TP 7e 5 — 38 (T 187-8502  HUHUHR/NFili/IMIRHAT 4—1—1)

(ZA+H 200945 7 21 H)



TR D Z2lia % & b 7 ) LR X AT — DR 49 : 853

Rimmed vacuoles
p-Tau

Amyloid deposition

.

Littermate
GNE —/—hGNE D176V-Tg

Muscle weakness
Muscle atrophy

t 1 t 1 1
10 wks 20 wks 30 wks 40 wks 50 wks 60 wks

DMRV: N=6
Littermate: N=6

®
DMRV: N=5
Littermate: N=5
L
L

ManNAc

20 mg/kg/day

NeuAc

20 mg/kg/day

Sialyllactose

DMRV: N=7
Littermate: N=7

20 mg/kg/day

>

Fig. 2 Treatment schedule with low dose GNE metabolites
Three different GNE metabolites (ManNAc, NeuAc, and sialyllactose) were given orally from around
15 weeks of age until around 55 weeks of age. Without treatment, the DMRV model mice develop full-
blown clinicopathological features of DMRV by 55 weeks.
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Abstract
Development of therapy for distal myopathy with rimmed vacuoles

Ichizo Nishino, M.D., Ph.D., May Christine V. Malicdan, M.D. and Satoru Noguchi, Ph.D.
Department of Neuromuscular Research, National Institute of Neuroscience,
National Center of Neurology and Psychiatry (NCNP)

Distal myopathy with rimmed vacuoles (DMRYV), also called hereditary inclusion body myopathy, is an autoso-
mal recessive disorder caused by homozygous or compound heterozygous missense mutations in GNE which en-
codes a protein with two enzymatic activities in sialic acid biosynthesis: UDP-GIcNAc 2-epimerase and ManNAc
kinase. The disease starts from 15-40 years and is slowly progressive. DMRYV preferentially affects tibialis anterior
and hamstrings muscles, and has characteristic findings in muscle pathology which include rimmed vacuoles, tu-
bulofilamentous inclusions, deposition of amyloid, and phosphorylated tau. We generated DMRV mice (Gne '~
hGNE D176V-Tg) by crossmating Gne knock-out heterozygous mouse and human GNE p.D176V transgenic
mouse. This model mouse recapitulates DMRYV clinically, pathologically, and biochemically by developing muscle
weakness and atrophy from 21 weeks, amyloid deposition from 31 weeks, and rimmed vacuoles and phospho-
rylated tau from 41 weeks while having lifelong hyposialylation. We gave three types of GNE metabolites, Man-
NAc, NeuAc and sialyllactose, to DMRV mice orally from 15 weeks until 55 weeks of age. Sialic acid supplementa-
tion almost completely precluded the disease and virtually no sign of DMRV was seen even at 55 weeks of age, in-
dicating that decreased sialic acid is the cause of myopathic phenotype and sialic acid supplementation can pre-
vent the disease process.

(Clin Neurol, 49: 852—3855, 2009)
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