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Abstract

BEMREES 272 &, BREEZESEELHUTH S, EF, BoeERREEEZ
NRELIET /LBRICKY, SFTABEEGETFOREN R EBEENTVS, HTE, B
BABCREHEFTORRNEEFEL TEEEIN TV KRB KBRS ( carbonic anhydrase-related
protein 8; CA8 ) &, BB BZRMIZICERRIZEDN, invircRTEBREFMHZ RSBV EDLS
. TOBEERR, cWUDhWT, SFTABEANOBEEIC DV TRERBERANZV, T TEHART
(&, B ICHERLU IZCABRENYTVA (CAB-KONTR ) ZEREL., T 7T AT #EICHITBC
ABDAEEWREICOVTEBRITSBEICLE,
CASIR/NMNERDEFZBS7IIF O THRICBECRRIZ LN S, £F. CAS-KONTAN
PINBREZ L 12, T5&. COKONTRAIZBVTERB/PNARNIBERE N, HTEECE
BHERZE V2 ERERREANROShE, R, 7AFIHBLECERE WD BEMS T
TADERE FOBELZEES LV EREEBFNFECLBENTSE, BRERFEELLES T
TAZHRTDEELEEID, BINBSFTRASEORTHAERE N, 512, NMNKIFNESRK
B FEODFEBEECIDDFTATES (D FTAGEVROAENSENLRR ) DV ED
THDIRPMEERR (long-term depression; LTD ) EBLKEBEEh TV e o9h 2. K
LORRNS. CABRIINS T T ADHREERE ROBEEICKARS T T ARES FTHD L&
ARBENT, $%, WMAICRKBETICABHN EDLS IEMILENS F T ARARE. BREICHFSL
TWBH, TLT, CASORREEENRR: FBZRLUOEIZERNMEECKELSDDONL %
ESICERLTVELZL,

Synapse is a crucial site not only for neurotransmission but also for learning and memory.
Recently, genome-wide association studies (GWAS) for individuals with psychiatric diseases
reveals that a lot of genes relating to the synapse are mutated. Among them, carbonic anhydrase-
related protein 8 (CA8), which is a member of carbonic anhydrase enzyme family, is highly
expressed in neurons, but little is known whether and how CA8 regulates synapse integrity in vivo.
To address these issues, we generated mutant mice lacking CA8 gene (CA8-KO mice) and
analyzed their phenotypes. As CA8 is predominantly expressed in cerebellar Purkinje cells, we first
examined the cerebellum-dependent motor coordination. Interestingly, CA8-KO mice showed
severe ataxia and abnormal walking pattern. Next, observing synapse morphology by anatomical
methods, we found that these mice had several types of abnormal synapses (such as, spines
without presynaptic contact). Also, electrophysiological analysis revealed that these synapses
exhibited impaired synaptic transmission in KO mice. Furthermore, CA8-KO mice displayed
abrogated LTD, a representative synaptic plasticity, which is considered to be a molecular basis of
learning and memory. Taken together, CA8 plays indispensable roles in synapse integrity in the
cerebellum. Now, we are trying to address the issues how CA8 regulates synapse functions and
whether it contributes to cerebellum-dependent motor learning.
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A novel role of carbonic anhydrase—related protein 8 in cerebellar synapse formation and functions

1. BIEERREREOMUE

HERMREESAISF TR L, BREEZEIEELRLTHD . EF . BHAREREREENRELYT /LBFIZEY, o577
AEEECFOEENRLIEBEIN TS, P TEH, BEFLRFACHEHEFORRERFELTEEIN TSR KES 8
(carbonic anhydrase-related protein 8; CA8) [, A #HFMIEICSHKIRTHEDD., in vitro R TERFEZRILNIENS, FD
HEEE. EUDIT ., VF T RABBEADBE S DWTKRBEAL AN LN, FCTAMETIE HBEIT/ERLT- CA8 RIBETI X (CAS-
KO YO R)ZER(EL, T AR #EEEIZH+5 CA8 DEBRRECDWTEE TS EIZL=.

CA8 [F/MNEEBDEFEFESTILF O IHBICERICEKET5IEME, £9'. CAS-KO YO RD/NEEE T LIz, T5&. 2
D KO XIRIZBEWTEELR/NMNELANBEEIN, SITEECEFEEEET LIVSEEERBEANZEDOLNT-, RIZ, TILFUIH
BLEiclEhdEE |$V‘)’7°ZG)ﬁ/ﬁJZ?aJZU$§EﬁEE SR BIVBEREEZMTRICKYBITT L. EELGRELID T TRE
BRI ALEEBIZ BINEL T TRIGEDRTNEESIN -, SOI2, NNHEKEFENER TR - FEOY FEBLINEZ LT TRAE S
(UFTRGEENEOAHEHLEILIRR) DUVEDTHAREHINEIRR (long-term depression; LTD) £LZE LLEZFIN TSI EAS
Motz LEDIERMNDS, CAS (F/NKL FTADMEER L KU HERE WL 7E T ‘9#71@5@%?(%6:&75%"23&7’.o Sk, K
RNIZHIRT S CAS NEDKSITEMILSN S FTRARE - HEEICHF S LTLSH ., ZLT. CA8 DEREEEEMNTIE-2EFELHET
D RINMEEE B LSDDMNESHITEBELTLERLY,

2. MIRERRAEEOBE FER)

Synapse is a crucial site not only for neurotransmission but also for learning and memory. Recently, genome—wide association studies
(GWAS) for individuals with psychiatric diseases reveals that a lot of genes relating to the synapse are mutated. Among them,
carbonic anhydrase-related protein 8 (CA8), which is a member of carbonic anhydrase enzyme family, is highly expressed in neurons,
but little is known whether and how CA8 regulates synapse integrity in vivo. To address these issues, we generated mutant mice
lacking CA8 gene (CA8-KO mice) and analyzed their phenotypes. As CA8 is predominantly expressed in cerebellar Purkinje cells, we
first examined the cerebellum—dependent motor coordination. Interestingly, CA8—KO mice showed severe ataxia and abnormal walking
pattern. Next, observing synapse morphology by anatomical methods, we found that these mice had several types of abnormal
synapses (such as, spines without presynaptic contact). Also, electrophysiological analysis revealed that these synapses exhibited
impaired synaptic transmission in KO mice. Furthermore, CA8—-KO mice displayed abrogated LTD, a representative synaptic plasticity,
which is considered to be a molecular basis of learning and memory. Taken together, CA8 plays indispensable roles in synapse
integrity in the cerebellum. Now, we are trying to address the issues how CA8 regulates synapse functions and whether it contributes
to cerebellum—dependent motor learning.
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