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WFZERE SR OMEEE (3£30) : Baby hamster kidney cells transfected with Venus—fused mu opioid
receptors and Cerulean—fused delta opioid receptors were treated with remifentanil.
To investigate the remifentanil-induced internalization and resensitization of the
heterodimers, cells were fixed and examined by confocal microscopy after treatment
of remifentanil. Fluorescence resonance energy transfer analysis was performed to
confirm the heterodimerization of mu opioid receptors and delta opioid receptors.
Remifentanil caused internalization of mu—delta heterodimers in a dose—dependent

manner. Compared to our previous study using baby hamster kidney cells transfected
with mu opioid receptors alone, baby hamster kidney cells transfected with mu opioid
receptors and delta opioid receptors were more efficiently returned to plasma membrane

after the remifentanil-induced internalization.

AR ERR
(BHEHAL - M)
[ERES T PRt & &t
Rk 2 2 4R 1, 200, 000 360, 000 1, 560, 000
Rk 2 B4R 900, 000 270, 000 1, 170, 000
Rk 2 4 4R 900, 000 270, 000 1, 170, 000
R
AR
wooRt 3, 000, 000 900, 000 3, 900, 000
WFe45 B« g SR
BHAE OS5 E, MH - AVESRERIRE S, BB - ffAF

F—U— R LA FZEE, 8K, VIT7zr =1, it



FEBAAR B W) D =

FEAA RZHFERE, uw ZHE, 6 ZHIR,
K ZRBICKBI SN DA, ERFARIE L LT
HENDELER, T2 Z=)b, TFY
IRy, LIT 2 A= OEAEE A R
FNEFEC p ZREICER LT8R R %5
5, TFE, uZHERD 6 ZHRRE &K
{EEEER (u-0 “8BIK) ZEL., Hlo
TR T B DB E A R o b
M B 72> T & 72 (Gomes I, et al: PNAS
2004), iz, u-0 “EMRIIAEAA Rk
FERRICEE R Z R LTS Z &R
EN, uZEET A=A L §ZRIKT &
=2 FOPFRAIZE D u- 6 —ERAKIE
BURSNEN R SN D — . BIVER IR
HITEDBRIBEIN TV (Abdelhamid EE, et
al: J Pharmacol Exp Ther 1991),

BEREEAMED A A A REHITH 5
U7 = X =V R EL RN
NTHDHI0, LE LI FREHERRC e 72
Eﬁ IRLTHRATHY ., 2HMETOES

WHEFIZHE LTV D, L, LI Tz ¥
=V R ORE S & LT, APEESR R
W AEELCLDZ EREHEILTWDS
(Guignard B, et al: Anesthesiology 2000),
IR CTH DLy I i I 7= ¥
=V O - W RIRB T RN H D &
THERBEN L SN D0 (Joly V, et al,
Anesthesiology 2005), L' I 7 =& =)L|Z
X B AEME - R D551 A 1 = X AX
FEAEAENTOWARWVORBRTH S,

—J5. SRR 19 FEO N AR EARERTTIC
L AEMEBROERIZED ., T RRT =
VE N ETTIIRESISN TV ANARE
e SITHTAFMICEL, LI Tz F =
%%wtiﬁﬁ@%ﬁiwAﬁﬁmbfw
5, LT 2 H oV DT
WEAT-T-5E . Witk EEdE m®ﬁtﬁ4h
WA EZOFHT 2N, T CicAes o
REFNIZHFEH L TWDLEE~ LI Tz ¥
=N EMOF A A FRF O 2D DY)
RO TR S 2 S 1E, B ommuEl
KRB AT O ECABEERMEL 2
HEEZLBND,

BIE, U 7 =¥ = U3yl o8l
L L CHERKEZHSTD, LT
T X =) K D AMEME - R R e 2
LoD, oA A1 FRFIOPFHEIZ X
PURIERZEO5T-0ICh, LI 7z F =
NPEEIZ X D -6 ZBARHIEL% o i N B

RENF N o 7 F VAL & 57 1 L UL TTHENT
L. u-86 “EFMIRZAEN L, T#5H
Zh 2 R U RIEH 2883 2007 ) 286
W25 Z Bk, T o £ FEEE R 3K 0 fr
e 5 AT S ETRAICEY e
REXPETH D, u-6 _EIKIZHTHAE
A R BLH O HE FL ) 722 29 JL 2 AR B L R HT
T5Z LIRS TIIRWA, FxiddeE L
— P —BAMEE R L O FENTEZ 0T
W BLAIEAT V5 2 TN L. AR DT RIZE

>77,

2. WMHEOHEM

KW TIE, pu-6 —EEREZI LIV T
= H = NVOERBERICET 0 T AEMF
B2 M L, BRRICBITS LI 7 =
VB =V DF T TS Rl 5k & BT
2o

BAREIZIX
(1) p-0 “EEROMNEIEICHT 5L

Tz VOB MOF LA R
72 EOZKFEIER L PRI Xk HE A
B THATT 5,

() VI T2 XV L ABEBB LA
PRI - 9 7B a0 B 3 2 A BEE S
TN & 7 F VAR TEEAE & B 5 0 Z
L. & O 1= 70 SEBRS W HIE 5 1% % BR A
T 5,

(3)BEIcA A A FRIA ORI EZ T T
DN AEBEEITKR L, A5 R oY)
LI T X o VO A RS
T DO R A2 ERHT 5,

3. WD Hik

Effectene®% FVNT, MfRlE EiZ u SR/
Venus (u SZRMIZIHEAE S 737 Venus
ZHEE L7z cDNA) & 8 K Cerulean(d 5
BIRICHFAENHZ 737 Cerulean ZHEE L
7= ¢cDNA) % baby hamster kidney iz 338
HX¥5, B~ Z—0 transfection 4
24 R D 1 C £ T B RILZ AR OFE
T HERR T D, T2 L TU 5 Cerulean & Venus
IZ R DI L D=L X — DB E %
F|FH9 5 Fluorescence resonance energy
transfer (FRET)¥iZ% acceptor bleaching
EEHOCTHRBE L, u-0 ZE&ERK A FEY
5 (X¥1),



Z @ baby hamster kidney #ifaiZ, flix D
FHETTLIT o Ao VB EHEES, L
2T = U =)V D PR EE LR R A R A
EEL, ELLTIxI08M-1x10°M & L7z,
TEARENIZ 300 Lz, LI Tz ¥ =)L
% MBS IR ) B R4 30 4 DI T,
AR AIET DR IROMBEN~DF
1T (internalization) % . FRZEE 180 45D
BT, AIARE IS E) L -2 RO M~
DOFBE) (recycling) ZFHii L7z (B12),
=8 RO REDFHMIZIE, i@‘%
ML ——BEMEE A 5, FRET Bi4iC
w0 _EIRDOIFIE % MR Lf:i*%ﬂﬂﬁ@&:o
W, ZRRPHIIE &Aoo &6 5I2R
TEL TV D0 %ML, Z0FEEZHE LT,

1. Acceptor bleaching

2-10 nm 514 nm
<«
458 nm\g’OF\’ZQQ MOR
o~
480 nm
>»_ Cerulean @ 530 nm
> A y /
. e 7 samaa »
Py <. " ene sfer

FRETZVE U % el F C514nmD L I R AT & U Venus iR S 5 &
. 458nmD LI £ & W 7 BRIC 4 U D Cerulean B Venus~D i
TRAXF—OBENN/2L 72V . Rz Cerul eaniZ L 5 480nmdDH;
FEDERT DB, FRETBR N AL TV Z L& T& 5,

2. internalization & recycling DFFAM

Wash RIRYVEIE

RARYSEE

recycling

FAERE Bl u - 6 B E RIS baby
hamster kidney fific L I 7= X =)L %
SEER S, LI 7o oV RER
30 ST DIERT p -6 ZEIEOMIE ~DBAT
(internalization) Z &P L7z, & Db HE,
VT F = VREN 0, 1x107°M, 1x1077M,
1x10* MOBFE, VI Tz X =)VRER 30
5y DR CTHIIEWNIZRIET 2 u -6 &K
DERITZENZEILT. 0%, 59. 5%, 72. 5%, 86.8%
Tholze ZOZEMNDL, VLITz X)L
TR EKRKEHICL -0 B KD
internalization Z#EHRT 5 Z ENH BN E
otz (®3),

E3 LIZ1uAs LES§05IT5 13506 = REDBRMBIE
[%]
100 -

80 -
60
m AR L
m fARER
40
20
0
110 1x107 0% LETzLA=LREM]

RIERIZ, AR BIZ -6 Bk E 5Bl X
7= baby hamster kidney flljalclL I 7 = >

X =% 30 pRERHESE, LITorv ¥ =
Ms%fﬁé 180 4y DS T -6 —EARKOHIN

B MmE E~DOBFBIT (recycling) %
FEM L7=, ZOFER, 0, 1x10° M, 1x107 M,
1x10* MBS, VI 7%= )VEER 30

Sy DEf A CHIIEEE FICRET D u -6 &8Ik
DERTZENZEN 14.0% 74.8% 78.2%,
59.3% ChH o7,

H4 LE7xv2Z LS #1s05IZE T Au-s ZRIEDERNBE
[%]
100 ~

80~

m fERARE L
m fARER

40

20

0 10° 107 10 LETruA=LBEM]

internalization DOEFIFRD Lz L 97
RFERIFYEIZIA D2 TRV, 1x10° M &
SR EBEDOLI 72 X = VB ERE
5 &, recycling MBI I 0T VW2 A
BHOMNE o7 (K4),

ZZTERBDBND recyeling DREEIL, u
SEKROATFHETICLVI 7o X = Ve
HL7ZBE L L TKRKED o7 (data not
shown), L7=R->T, pu-86 ~EENIFAET
HLlLITo Ao ZkVERISHE
internalization % recycling 24 UL<0d
TENREBZOND, pZHREB LV ZHIK
ITEAEREENRTDHZ 1280, recyeling
MEHEESH, LI Tz = \EICEDA
P P R AR S0 0R R R A ORI B 5 LT

AIREMEDS RIB ST,



5. ARG LE
(BFFE R, BRgE o o O AT Je 4
ITIZ TR

UdEssam ) (BH 1)

ARG AT, ALIRSERERA | LR M IS,
FHEER, AHER, AEBIT. EREC
GABA (B) receptors do not internalize after
baclofen treatment, possibly due to a lack
of [ -arrestin association: study with a
real-time visualizing assay. Synapse 66:
759-769, 2012 HHA

(] G

AR, BN, HHEER., dbERE
. EEbEsL, mHEBIT. BRI
BT T FNXTF RELANL -
HaloTag-GPCR DFEELEEI R & NZZ DiHE
BI7 vt A, % 85 [Bl H ARKHZEFES
H24. 3. 15, R

(X&) o)

(PEZEI PEME)
O HiFER I (G0 1)
BALAP

OBk GGt o 1)
BALAP

(# Dfih)
TR B A
BALAP

6. WFZEiE

() W7 Rz

FrH  EBH (MURATA HIROAKI)
R RS« KSR - Bh#
WHoeE3 5« 90437856

) Wrseh 17

B £~ (UEZONO YASUHITO)
MSEATEE NESLIS A TE T v 2 — -
WHERT - DR R

W78 3% 5 20213340

JERE  f57F (SUDO YUKA)
MSEATEOE NESL S A SE Y v #— -
WFZERT - WFFERE

W&« 70646695




