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iPS GFPT1

Pathological analysis of GFPT1 congenital myasthenia and development of new
therapy using iPS cells.
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One of the causative molecules of congenital myasthesis syndrome (CMS) is a
mutation in GFPT1, a glycosylation enzyme of proteins and lipids, which is characterized by
limb-type muscle weakness. GFPT1-L isoform is formed in skeletal muscle and enzyme activity is
reduced. In this study, in order to clarify the role of GFPT1-L in skeletal muscle, model mouse
Gfptl-L-/-was prepared and phenotypic analysis was performed.

In addition, we identified the GFPT1 c.722 23insG mutation in CMS patients and prepared a model
mouse of the mutation. The mice were decreased motor function, decreased amount of glycosylated
protein, fragmentation of AChR cluster, muscle atrophy, and increased interstitial space. of muscle
fiber. It showed a patient-like phenotype.
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Figure 3. (A) Body weight of male wild-type
(male n = 13/ female n=6) and Gfpt1-L” (male n
= 5/ female n=7) mice on regular chow diet.(B)
Accelerated Rota-rod test for Gfptl-L”- mice(n
= 8) compared to wild-type (n = 8). p-value of
unpaired two-tailed Student’s t test are indicated

by *P<0.01, **P<0.001, and ****P<0.0001.
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Figure 4. AChR clusters and nerve terminals in the
Rectus femoris and gastrocenemius muscle at high-
magnification in wild-type and Gfpt1-L" at the age of
12-14 months. (A) Representative confocal images of
the NMJs stained with anti-synaptophysin antibody
(green) and a-bungarotoxin (red) to visualize the
nerve terminals and acetylcholine receptors (AChRS),

respectively. (B) Quantitative analysis demonstrating

AChR cluster area and (C) mean number of fragments/AChR cluster. Data are mean +SEM (wild-type n =

64-151 NMJg Gfptl-L”"- n=186-236). p-value of unpaired two-tailed Student’s t test are indicated by

*P<0.01, ****P<0.0001.
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Figure 5. (A) Muscle CT of lower back at age
of 12-14 months. (B) Quantitative analysis
demonstrating area of paravertebral muscles,
subcutaneous and visceral fat of lower back,
and the ratio of the paravertebral muscles to

total fat in lower back area.
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Genomic structure of GFPT1 gene
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Figure 7. Only partial skipping of exon 4 were
observed in knock-in mouse carrying ¢.252A>T with
no adverse effect on O-glycosylation. (A) RT-PCR
showing splicing of GFPT1 exon 4 in wild-type and
knock-in mouse model carrying ¢.252A>T. (B)
Immunoblots demonstrating expression of the
glycosylated protein with RL2 antibody in kidney and
muscles of wild-type and knock-in mouse model

carrying c.252A>T.
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