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The role of Rab effector protein in the AMPA receptor trafficking associated with
neural activity history
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The function of synapses is defined largely by the receptor subunits to be
transported, the control mechanism by a membrane transport including endosome and recycling endosome, is
largely unknown. We focus on rabaptin-5, an effector protein of Rab5, in glutamate receptor trafficking,
and have found as following points. 1) Rabaptin-5 is involved in subunit-specific transport of glutamate
receptor, 2) activitx-dependent changes in the Rabaptin-5 depending on the neural activity history, 3)
contribution to the homeostatic synaptic plasticity. These results indicates that membrane transport
route through the recycling from endosomes is critical for synaptic function and plasticity expression.
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RE: Recycling Endosome
EE: Early Endosome
MVB:Multi-vesicular Body

AMPA receptor

X 5% 5 (A 5 O LS
WM ERE B2 IE, Rabb ITKIE L= AR D
[l es, IR B (21X BHD-1, Ra8 (24K
12 LB R S L CWD, SHRIED Y 4
7 IRE R B ORI 72 AL,

DTN VLETH D, Rabaptin-b (&
Rab5 & Rab4 O FIZHEE L, = K
V=, VA7) T R — A
DEHEICESG T 5207+ THDEI VT
LN, VT T ATED L IHRET D01 T
HLHDIIRHTH D,

NG, VT T ARAICET DB,
VT T AEMIC L o T, EORR A =T
T, ZREOEEEELSE, VT ADFF
L L S s WP o228 A I SNl = ST
P D5y TS O Efe 72 PR IZ D72 N D BB
M EEZ NS, FFlZ. ZREO VY
A 7 NADLHHHICESLRICHOWTIE, 1FE
A EH LN EN TV,

2. WMEOEW

A L2 BRI O Rl SRS 125 B LTl
e %33, [MRRIEENICHK T L7z Rab =
Z7x XA —EAEOE] LN T
5. TOFRERENSG, MRITENEREICHE S =
BAEROEEFREIX, Rab= 7 =7 X —4FD
IHEMRER 2N ERT 51 Lo E 7=
T, LS 2T AR F 7 A EPE TS B
BT RE AW ST A EAERE L
TW5, ABFETIZ Rabs D=7 =7 ¥ —7&
HETHY, =0 Y —L~DOFEREELY
L LCREENTWS Rabaptin-5 25 A L
T, ZREEWEIZBIT A&REZHL WL,

3. WFFED Ik

(1) ZREOVFFARBROEE i
EHEICBWT,. Rabo 7 =27 ¥ —EHTH
% rabaptin-5 @ AMPA %=z 284K D g 0512
5 2 DH$EE A TR D012, IR B R
iz BarEALZOR, T 7 AERIC
FHLTWDLINE I VR REKEY T 2
= MEROPURICTHRE., EE L,
(2) v F 7 AR O BEX AL FAN
(1) FERIZ, BRI Es-EA,
A—nkrla—TFT o TEEEAL YT
FRAEREZFH L2, 2K VBRI L
AR R R L, £, EEE T %
shRNA 212k /) v o7 X352 LIk
ST, VT T AREZ BRI SEMITMAT L
7.

4. WFFERLE

(1). Rabaptin-b5 (X7 /W% I UEESZHIKD
YT = MR et I B G
FEAIAIZ Rabaptin b Zi@EIFEH L,
FTIARMIHBAT 22/ R ey T 2=y
MEERA PR TR LERT S &, GluAl
7=y NREREICENTHZEE2HG
MMZ7o72 (K1), L»L. GluA2 7=
=y MIFAERETR N 5T, T
® Z & ix.Rabaptin-5 &/ L7z Bk~ 2 7
L2 AMPA BISZRAROY 7 2= NREFRAY
TRMEE Y AT NETLET D A REME A R L
T,



vector

Rabaptin-5

o
(¢}
<
5
5
&
<
I
>
2
1N
N

GluA1 intensity
)¢
° 25
§¢
2
&
o
o L
o n SU o 3
GluA2
o o N W oa
i
Ratio (GIuA1/GIuA2)
S = N
o s N oo ow

p<0.001

01234567

] 1 Rabatpin-5 EAEIXGAl T 2=y F L%
SUBZRRRDY T T ATORR LTS,
Rabatpitn-5 DFEH I TR D 21 > LD 7L
XIVBERRRERAER L, B2 31 v ED%
RRELED, rabatpin-5 OFBUZ LV (L L. GluAl 28
AL TS Z EWBMNITRoT,

. . » & bl & o
GIluA2 intenisty & & & & & &
RN @ R € R
& & e

(3). [EFEHFT T RAABEE~DEE
(1). (2). ORI, HRRIEEKAT
#72 725475 Rabatpin-5 BEFEHIT 7 2
AR OBy T O FREMEDSHERI S e, 1E
WYL ARRM: T, ARRIE B O IHIC
£V, GluAI-AMPA ZEEOHEINZ L - T
fﬁ/J\/ﬂ‘72?& FEIR ORI, WO E
ZB, D7~ Rabaptinb ®/ v 7 X
WLV, 2OV F T AEEOBEBLE SN
DnEWE L7z, shRNA 2 HbW0Wi=/ v 7
ﬁv/®ﬁ% fE M o 7" A W ERYE O #1]
PROLNT-, 2D LI, Rabaptln 5 HME
WY T 7 ARBEHEORBIZB W T/ %
HoTWbZ EARELTWVD,

(2). PReyE S E R
THENK AR

Rabaptin-5 O EIFE B EBRIZ IV T 404
HIIRBDBFTHETH H 05, AR L 7= R
T, BEAEERBTE R oTe, TaE—
2 —XF—Toh s L. GFP 3574 - el
AR CRIR R < BT 2 Z LD, pREVE
R e L2 5 W T o R ) D 5 D RS B4 ) ) 4
S OFTEDNHER STz, = 2T Ik
WITHE T DA RRTEENCAE B L, ARRIEE) &
R O BIfR 2 MRS Lo, AR, MhRRIEEh D)
EUWME E rabaptin b O fENRHETe Z & 23
L&Y D b RIGE), Fh
Lo Tl &I ESNDMBEANI LT L
IREOWMN, £ OELIEMELL TS Z
LERALMNILE, (K2),

(\Zit U C Rabaptin-5 @

A GFP rabaptin-5

Inactive
_ o
m— N
, - GFP
Active 3 -

-rabaptin—S
B2 rREIEEMKAFRIC

o) 7 AT D rabaptin-5 1%
W3 %, GFP ZFEHL S WPk & = OO
& % Rabaptin-5 O oy Yt PTG B) A IG MEAL
(Active) TIE, rabaptin-5 2%, Ao U EEVED L
TW5,

Inactive

_| 10pa

Inactive, ShRNA 10ms

I ] ‘:*M I
1—s|1°PA | 10pa

10ms

X3 (EFHF T ARYEYEL rabaptin-s D/ v 7
ANk THEEIND,

(4). RHHEMBBLL RA Z a[#tE~D%F
)
MR IE EMR TFRUIZ rabatpin-b 23 & v, &
A3 AMPA B AR D~ 8% - %
HTEDBHLNIY . BHHRICREIN
Dy T AR, RO, Wb B RTEMED
AT H D A X A 535 2 &R
MR EINDS, B ERET 272010, 5
EHRMEOMRITE ORE 2B ®
FICRWIEMAFFEL, F vy I U RR
DY FTANORMIAB T ER LT, T ORER,
KRG E S & 5 > F 7 2 Tl GluAl O
ABNIE X 55, shRNA T rabatpin-s % /
v I BT HE FOMIALTIH Sz,
—F . REEOMBIEEN S DT A TIX
FHESREE SR ¢, GluA2 "8 7=, =
h%@:&M\E%%%%E%K\V+7X
DED XD R mRRIEENRBIZ & o T2 TS
UC, AT 2=8KE2E L. 05 11
|2, rabaptin-b A—H%&H->TN5Z & &R
LTWTW5ab,
PLEIZX D PRl s AT A%, fPREE)IC
i LT, %U)ﬂﬂ“éiﬁﬁi%ﬁ{béﬁé Dra
T AREVEIZ 31T 28 L il A o — B
ThHbHZ é:%_"ﬁﬂ%ﬁ L7,

5. ERFEKRLE
(WF7EfREE . 58
IR
(FR¥EE£) Gt 61F)

1) EARMZ, B E, RIEBKTFN
Rabaptin—5 OHIN 74 I e RIKRY
T =y MRAF LT v T A% A

GyREE K ONEHERTTE



D, HAMRERZESES, 2012429 A 21 H
2) Kazuyuki KIYOSUE, Kimihiko KAMAYAMA,
Synaptic activity controls the levels of
rabaptin—-5 leading to the alteration of
glutamate receptor delivery to the synapse.
Society for Neuroscience, 2012/10/ 14
3) Kazuyuki KIYOSUE, Kimihiko KAMAYAMA,
Inactivity up-regulates the levels of
rabaptin—-5 leading to enhancement of
synaptic delivery of GluAl, American
society of cell biology, 2012/12/17

4) BRRZ, BILE, MFRIEBIKTR
Rabaptin—5 O fl#HIZ% LTP R BIKF D AMPA 52 %5
RORMBBEAZFES 5, HAMRE S
201346 A 20 H

5) EARMZ, BRI E, ik Rab =
T2 X —BHEDAT T A AN Tk
I KD AMPA SRS | H AR P2
201449 A 11 H

6) KA, JHRFZ, EpsteinBarr 71 /L
AHKDIEL A7 2 — TR T o EM
RERBICAEZ TH D, HAMKRE e
20154E 7 H 28 H

(¥EF) Gt 0 )

(D)
KRS w9

6. HFFTHEARR

(D) WFgefzs
ERZ  (Kazuyuki KIYOSUE)
PEXFIREMIETT A F AT 4 H
JVRRFEE S—T ) —F—
WIE#EFE 5 50356903



