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Abstract

BERMEIVNZVAR=—F— (CHT1) &, TV EBMHHERKICHE VW TNa+kFH I
VE)IAKETRL, TEFILODV D RIRAMREOREZES, CHT1EOV VEBHSEICEEN
ICRBRLTVWD, CHTMZN T2 IV VBERTEFILOA) VEROREBRRETH D HEENIC
BEETHY ., ERICCHTIELGFRENTVAROV VRV AHBEORMICI W ERBEESEIEL
3%, CHTIEGTEEZFRRETRHREN—OII, EREELHEEEDO EREFHEDEBREN
Hd. ChEHBEFEEDCELI P FOBECFERZRERETZIHRETHY ., HHETPIE
FiE, FRALBEDEREZSIZERIL, EEOEERBIEERD, ARARTRE., EREHED
ERBICEETSIZEICOVT, 19BENOCHT1ZE & ( D48G, G65E, S94R, P105S, R107H,
Y111H, V112E, Y175C, P210L, S263F, 1291T, A296T, P310L, V344L, R361Q, Y414N, F418V,
R446G, S487P ) ZEUBRMERBAIC K JIERL, HEK293THRICRRE E TEERFOH
BERMERANE, 9. FEERREZTME IS 2. BAkEOEFF U LEAEZAVTHER
AUNVEEBRL, VIARZTOY NTEBFLE. TOHKR. R107H, Y175C, P310L,
V344L, RA46CUNDABENERGA TR ERREREN BEMICENT25%UTTH 2 2. RIS
. CHTMZE&AOOU VWY AKEREZFTFMLIZECD, £2TOREFKICODVTHEED25%EAT
THolc, XARBERL S, 19BEOCMSEECHTIZEFALTIZEVWTOU VEIAKEKD
FEZRTHAASN, TOZKRPIFEEBRREVETICERTDENPESH EB DI,

At cholinergic presynaptic terminals, the high-affinity choline transporter CHT1 mediates
Na+-dependent choline uptake for acetylcholine synthesis. CHT1 is exclusively expressed in
cholinergic neurons. CHT1-mediated choline uptake is pivotal for cholinergic function because
choline uptake is the rate-limiting step in acetylcholine synthesis. In fact, genetic deletion of CHT1
in mice causes lethal respiratory paralysis. Recent studies revealed that mutations within the
human CHT1 gene were associated with human diseases, such as congenital myasthenic
syndrome. To examine the functional impact of the CHT1 mutations identified in this syndrome, we
generated a series of 19 mutants by site-directed mutagenesis (mutants: D48G, G65E, S94R,
P105S, R107H, Y111H, V112E, Y175C, P210L, S263F, 1291T, A296T, P310L, V344L, R361Q,
Y414N, F418V, R446G, and S487P) and examined functional properties of these CHT1 mutants
expressed in HEK293T cells. Cell-surface biotinylation assays using a membrane-impermeable
biotin reagent were performed to assess CHT1 cell-surface expression. Immunoblot analysis
showed that most of the mutants (except for R107H, Y175C, P310L, V344L, and R446G) showed
less than 25% of cell-surface expression level compared with the wild type. We next measured
choline uptake activity of each mutant. All 19 mutants showed impaired choline uptake activity
compared with the wild type (0-25%). These results indicate that most of the CHT1 mutants show
impaired choline uptake activity with a concomitant change in cell-surface expression level.
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Functional properties of choline transporter mutants associated with congenital myasthenic syndrome

1. MERREEOHE

SERMMEIY Y NSV RAR—4— (CHT1) & 2 V{EEMEHERIKICE W TNaHKRENAD ) VERYAHETRL.
TZEFIILOY UEIEREEBOREAEB S, CHTUEO Y VEEIEMHRICFEMNICRIELTWS, CHT12#N$3%2Y
VENREETEFILDY) VEBROEREE THIOEBNICEETHY. %WC\.CHTTE{K¥R;‘E777\H¢J 1) > ER
UAABEDRINIC K W ERBERCBIRERS, CHTIEGFEEREAZRERET2HEEBEDO—DIC. BREAXLHEESLRME
DERUEBHBENERERENH D, INITHRHFEABICEADLZPFOEGCFEREEARRETZHEETHY ., HHETY
ZEFME. HEARELBREDERZSIZERIL,. EEDHEIIHILER D, KRAETIK, EREHENEIREEICEEY
BZERICDWVWT, 19FEDOCHT1ZEF (D48G, G65E, S94R, P105S, R107H, Y111H, V112E, Y175C, P210L,
S263F, 1291T, A296T, P310L, V344L, R361Q, Y414N, F418V, R446G, S487P) A EPAIFEMNETREAIZ L W FE
L. HEK293THIRRICKIRS E TR EEAROBEERMEAANL, £9. WERXBREZTMT 572D, HKEOES
FUCHEARBWTIHEESY R85 E8L, vyTRY 70y NTEBIFLAE, ZOER, R107H, Y175C,
P310L, V344L, RA46GLAD14TEHDEEF TII W EBERRIRENTFERICLRT25% LT TH o7z, RIC. CHTI
ZEMEDD) VERYAAHEEEFTMLIEZE IS, 2TOEEKRICDODWVWTHFEEKD25% LU T TH o7, KHRBRH
5, 19O CMSEECHTTIZEEALTICSVWTAY) VERVIAH:EEDEZERETIAAS5N, TOLE EHEER
HEDETICERT 3 E’ELIER ST,

2. MRBRREEOHE (F:R)

At cholinergic presynaptic terminals, the high-affinity choline transporter CHT1 mediates Na+-dependent]
choline uptake for acetylcholine synthesis. CHT1 is exclusively expressed in cholinergic neurons. CHT1-
mediated choline uptake is pivotal for cholinergic function because choline uptake is the rate-limiting step in
acetylcholine synthesis. In fact, genetic deletion of CHT1 in mice causes lethal respiratory paralysis. Recent
studies revealed that mutations within the human CHT1 gene were associated with human diseases, such as
congenital myasthenic syndrome. To examine the functional impact of the CHT1 mutations identified in this
syndrome, we generated a series of 19 mutants by site-directed mutagenesis (mutants: D48G, G65E, S94R,
P105S, R107H, Y111H, V112E, Y175C, P210L, S263F, 1291T, A296T, P310L, V344L, R361Q, Y414N, F418V,
R446G, and S487P) and examined functional properties of these CHT1 mutants expressed in HEK293T cells.
Cell-surface biotinylation assays using a membrane-impermeable biotin reagent were performed to assess
CHT1 cell-surface expression. Immunoblot analysis showed that most of the mutants (except for R107H,
Y175C, P310L, V344L, and R446G) showed less than 25% of cell-surface expression level compared with the
wild type. We next measured choline uptake activity of each mutant. All 19 mutants showed impaired choline
uptake activity compared with the wild type (0-25%). These results indicate that most of the CHT1 mutants
show impaired choline uptake activity with a concomitant change in cell-surface expression level.
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