B &S 110635 5—2

MERE®RSEZ
(BiLFEREPARFORMPEARERRET —IN—R - BHER)

HRT—~ FA MOV A MEBEAD D — R A FOfEH
(F03X) aB

Eﬁ%j&;;) A Compartmentalizations in astrocytes

’SEE& hoht cc | #HRUY 2) YA HRHME s 2011 ~ 2013 £
S EF ce | EHX BEA WEFEE wr 2013 &

§% A-v= cz | Nuriya Mutsuo AR & BERIKTF

BIEHES o o1
FEE#EEE] - B4 E%%:&X%E—Fgﬂ %Euﬁgfﬁ

BEE ea (600 7 ~800 FIREIZEEDH TSN, )

HE . OB RBREITN T ET ) 7HE, FIC7 AN A FOBEEAATESNDLIITHESTE =, LAL. HiEHH
fAICEVLWTRESh, TOEEEEEEEMN THEEZOND LS o-HRBAMEEE A (MiaRaZ /S—F AR 12
LTI, 7RO A TIREEDFELHRLLASHNIISN TGN, ECTERARTETAOS A+ DER R R4 E
WRERBEORZESMBRI /A—t AV E &H]D 2 A FEBGERNTZL O THRIATIEEZEEL .

KRR EDBERTARETIRALYRABL, FRAOAY A E/RVF ISV TLIRICERVMEEL T —OR &N
BRBSIVELDHABREZMANNEAL. 2 XF 75— PU T BLVEARBEDIANLTTR A A=
[CEYThoD 7 FOMRNILREBREZ EEMIETLIZ ChoDFEICKY, FRICEMGBEZRFOT7AMD
YA MERRRDOEAICEVTERERAEDLSImESNSHE | 2/OVEYDERSARRES 1 SUBZEY SR
M REETHRITLIz, COAD . MZ<KEETHRENF THERABAEZRYEETHOTRIILF—HIEHIEEZLKEZE
REYTREBEIDFHRBMEVOIBRICEVWTERTHY . CCTROFOIMEARZEMMIZERICHIRIN TS
ENDH ol CNITHABROBELGEITKRST | FAEFREZH DV LI—RBLATLRLHARL# 5N T
e, £EEMYE —RICBVWTREENMILLIZOV /NA—F AV ML TEVLTWSEEZRE T LD LT,

SEBALMNESTHRI S—FAUME FRAOY A M EYERGERLEZITORNES A TOEER
RORBFELSIVREDETICEVWTERLGREIERLTIDEZEZAOND EITToDMEL. 2FBY. FICE
MIBWTREZRIT7ANOY A OERTIBEDHENERD—IHEALNZT LD ELOT=,

F—T—F ra FARAY A+ oFE

53

=PRSS 2 FFERMER

(LLTFIFEALLGNTLESL, )

BhA A I-F Ta MEREES an

MEHBEES Ac —EBS

-1 -




REXE (COMREFRRLIHME - IEICDOVWTERALTLESL, )

Fm31ZREce | Endfeet serve as diffusion-limited subcellular compartments in astrocytes.
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Astrocytes extend their processes to make contact with neurons and blood vessels and regulate important processes
associated with the physiology/pathophysiology of the brain. Their elaborate morphology with numerous fine processes
could allow them to perform complex signal transductions with distinct compartments, or to function as a spatial buffer,
depending on the diffusion properties of their intracellular molecules. Apart from calcium ions, however, the diffusion
dynamics of molecules within astrocytes are poorly understood. In this study, we applied two-photon uncaging as well as
fluorescence recovery after photobleaching (FRAP) of fluorescent molecules to acute cortical brain slices from mice to
investigate the diffusion dynamics of molecules within astrocytes. We find that diffusion is significantly more restricted at
the endfeet than at trunks and distal ends of other processes. Slow diffusion dynamics at the endfeet results in a large
population of molecules being retained in a small region for tens of seconds, creating subcellular compartments that are
isolated from other regions. In contrast, diffusion is fast and free at other processes. The same patterns of diffusion were
also observed with the diffusions of higher molecular weight (10 kDa) molecule as well as 2-NBDG, a fluorescent analog
of glucose. Taken together, these findings suggest that molecular diffusion is not uniform across the intracellular
environment and that subcellular compartments are present in astrocytes. Therefore, similar to neurons, the elaborate and
specialized structures of astrocytes may enable them to perform complex computations by providing distinct information

storage/processing capacity among processes.




