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Visualization of activity-dependent neuronal cytoskeletal
rearrangement using GFP-actin
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In order to visualize activity-dependent neuronal cytoskeletal
rearrangement, an adenovirus expressing GFP-fused actin was engineered
and introduced into synaptically connected, primary cultured hippocampal
neurons. Several patterns of stimuli were applied to this preparation and
remarkably distinct and site-specific alteration in actin distribution was
demonstrated, dependent upon the Ca**-entry sources activated by the
stimuli. These results clarify for the first time some of the rules that govern
activity-dependent control of neuronal morphology within an active

network system.

1. R BW

B, SR P an & X
L. HilBOEZzROTNS, iz, #
fRSLRIB R U TR A Mg E
ZEBE L0, BOLRLEETZIEE
THRAREMEEZT D, FIITI7F
AFMRANCEEL, (RVEE] %
HLTLHEEHRTTFTH D,

RERTD, MRERERETRWRE
Zefptisk, ENRER T O#EMmE
HEEIC T 5, T8 - FHOBET.
HWEEWIER TR T TADI Y
OEEHBIRENEL S, JOXDR
RS LBV TS T2 F 0N
Bl Tnwa,

FITAME TR E., o FEHF
BFEERN, TIFCENLST
GFP #RIEE®. T/ FrOBE24
HRE TRRZE SRS H ik OREL Z

BB, RPFETHE. -0 GFP-actin
DTEEED, T AEEESD
Ba iz M VBEELO TR TR E
BoXhas, EEEFE_—O M
fa & HEhRE & B BRI AR T 5 Bl
R L. BAMT. 1) g
OE—F—ETF /U4 VANRTH
—ERE UL, RERENCTY 7T
R BEMOMSE. 2) 1) zicH
L4l TOry v F  BEOER
EORBICEI Lis, ZOLS RER
HMOBEICLD, 1) BEBEROR
LM EE NS T I F U EEK
R, 2) R - HREHIEFEICEE L.
SbMficRECA2MEERER. e
MAEBETTREIC 2 i I NS,

-209-



. AR

2. 1. 1. GFP-actin B®75 /%
A W ADIERL

GFP-actin cDNA #HEEA¥ER
FINRFOFRREIRVEHEREL
COS-TPC #HEZRAWT, 2fEED
GFP-actin BIRT7 7/ U 4 WA &{E
L7, —Dld. GFP-actin # CMV
TOE—FOTFRICEGI®EDOD,
% D —D1d NSE(meuron-specific
enolase) D FRICHEEZTRIEHDT
H5, HEICED, VarEFRT
5 ) w7 4 VA% HEK293 #ilgH T
L. 3E passage §5Z &2k D,
BWHEO Y 4 N AN ES N [
EEzRWeE A, TUAPRERE
EHIAE ~ DR - GFP-actin O FEIRN
By bz,

2. 1. 2. GFP-actin BB 75/
+ 2 &R W IR R B R R
BT BRI T 7 F L BRROMRAT

EIESHLURIRFE L =<7 AR
R Rz AL, T RBEREIE
BEOMRT 7 F o HIREEH OIS
&L /z. real-timeimaging i
Bio-RadMRC1024 | ——3k#E
SHIMEES AT M, I AY LD AT~
CTE T~ MAZ LF o N—%
Bw, EiREH T CTEERERMIED
A hT T A GFP #NEHHI 2T -7,
RUBG MY DNa"F v > IV ESE
tetrodotoxin BrE#E. KYFv 31
[AE3E 4-aminopyridine #in, 2)
90 mM #igst K&, 3) 0mM
Mg /100 uM NMDA &% RWnT

frofz.

Fim, AEHCHN S O LA AT
FEITHHIC, CCDAATEHN
EETARIE Y AT LDOHEEZT>
7zs

2. 2. BRBIUER

2. 2. 1. GFP-actin 875,/
£ VA DERL

Adex-NSE-GFP-actin & Adex~
CMV~-GFP-actin &%, & H i@
FHERIICERREREECA, D
RIS IC GFP-actin ORI 752
B, METTERD ., FEEHEH
BHEIZER L ThiEAS, —HifEY -
D OFBHEWN=0, B 2L IREE -
ER D GFP-actin HYERIEMNARTA]
BThol. THICHL T, Adex-
CMV-GFP-actin ¥, #%5If8 0 5
5941 YHIEIC BIEEICEWRE
BEEDE AULINADT A5 —%
TR THREE TR ES
L. HEOFRTEWTHN/-HIIE (B
BHfETHN, )T THI) O[S
HHEMIT GFP-actin #FHT 5 L0
DEMFEREALTER, COXSEN
W — D OMRRIIE ORI S T A
STHA LT T AEET 5O
RELTWAOT, DERGEEEHN
TUTOEREToT,

2. 2. 2. GFP-actin 875/
A4 W 2 & Rz BRI R R AR
B AENREER T 7 F B OMRYT

LRI AER, FHEEEEK
TPRYIZ AT 2 NS MR B 5 B
DL E . BRI IEE
RICTHAIZ, MFEFETT, H50

—210-



. MEEFETE T OREEIRIEES
RRFICBWT, T REREDEE
HRIEAIIE T, BREEE Lo GFP-
actin @ sUIREHERSMIIc L TRR
SIEBEERRL. TOF UHRBEOSE
MR XN, X 517 GFP-actin
BRI FERIREIC L O EPH RS
FOELERLUE. Thbb. Bk
NMDA ZAFRIEE N L Ca¥ A
IZ& o T, —Hioihgesi A/ 1 > A
T F ERSESRE N, BEA{LD
P MIREES R I Nz, £, BF
TR Ca¥ F v > RV
£B Ca¥*FHAD. BHRBERENT 7 F >
IR EREEEE X o7, M
REFDBE T 7F B ERER
SR

FERBEERCREFTH 5.

2. 2. 3. FWHFE LR Lz RS
D pRR
WRENEEECT 2 F e
B, HiEcbhizs, £ERNRY
D F MBEEBERONELT, W
RFRENPOREMME. WP R
ERAREMFE & HLFTHRD £
JeeZ A, AR EBUTIULS BT
HIEBRRE S BT, Rho fKFH
U 27 OBEREIINT A0
HITAEE & &ixo T B ORI
EDFLANTERLTNRSLIS
TH D,

2. 3. £&0

BiDEBRT—FI, T AEE
MBI b EE, P FTAEEFORNRSE
FEANA YHADT 7 F AR E A
WA F I v JITHEHERENT

WL ZEzitRTHOTHS ML
ZbOTH5,

3. WRER

FHFFE T L &, GFP-actin 0% H
T, WREESPHEMENDS 152
W 21T O F B RERRE ]
BILTEBELIIToT. &%, TO
BalvE R, S8, H20Iidmuas
FRBERT, Y U F UHIE R
MEDESREMELLHONEERR
L. TOFEHRSFHEFERTTL T
W R, Hl TR O AR &
RBFERIEOBRBVHFENS,

4. SHORBLAR

ZWEICLHT, E<HEER. #
BHIEABIRGERO 7 7 F g
B R ERERE L. EERT 2T
/2o GFP-actin # WA Z &ITXD.
RN L~V TR, BRSH
I ARAOBEEERN, TIFH
BIrd L Te< B sERERIET
ZEMNBEMTEo, INEODER
F—H3, HREE., EIKARVA
iz B S NDHBFEFREHREKDS
WT, BETBH NIV U LRATOR
AEHEICE-> T, MREHERERED
SR E TN T D EHEE 2R
LTnW5g, &%, ZoX5kiEks
BELTWS EEBIT, Z0XDRA
BoEBOBEICRT»EEE, b
VAT ZwIRIAERBWEAL
LV AETFIIVERICE - THERELTY
<TFETHS.

-211-



5. FHEM
S-LERXERE

Y& b

1) Activity-Dependent Enhancement of
Multiple Types of Actin Microdomains in
Hippocampal Neurons: a Novel Role for
NMDA Receptors and Voltage-Gated Ca®*
Channels in Cytoskeletal Signaling.
Furuyashiki T., Bito H., et al. (submitted)

2} Growth cone regulation by Rho-
signaling. Arakawa Y., Bito H. etal. (in
preparation)

5-2. R RER

1) Furuyashiki T; Bito H; Narumiya S.
Multiplicity in activity-dependent actin
regulation in hippocampal neurcns.
Neurosci. Res. Suppl. 24, 542, 0-164,
2000

2) Furuyashiki T; Narumiya S; Bite H.
Pattemed synaptic activity induces actin

reorganization in synapticallly connected
hippocampal neurons. Soc. Neurosci.
Abstr., 26, 562, 213.3, 2000.

3) BEmE. EASERE A
Wizt S U > I DfERT 55 23
HAMERSERRET 0TS L
#$E, p.286, L10-2, 2000.

4) EREE. HREEY. KEM.

AN T LT FY 2 OMREED

KRR E A & 7 7 F > BhiEHE

BT B%E. £ 72, 614, S18-
2, 2000.

5 HEBIE . EHREE. REA,
1 RS TR IR I 1T 5 MG BT
BI727 7 F M AR fl .

Ak 72, 1018, 3P-229, 2000

~212-



