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WE  GEOIBIRZARELFE6(G protein-coupled receptor kinase 6, GRK6)R # A7 A8 BEALAE 47
BAF %A% ZAL5 7 (nuclear localization sequence, NLS) 5% ILACAZ & A%, fENLS#9 X 42 2k B B L2 i3
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Identification of Nuclear Localization Sequence of G Protein-Coupled

Receptor Kinase 6 under Depalmitoylation

Huang Xishi', Li Ruirui', Huang Lanzhen'?, Yang Jing'?, Wu Qunying'~, Jiang Xiaoshan'**
('Cell Signaling Laborary, Guilin Medical University, Guilin 541004, China; *Center for Science Research, Guilin Medical University,
Guilin 541004, China; *Department of Genetics and Cell Biology, Guilin Medical University, Guilin 541004, China,
‘Graduate College, Guilin Medical University, Guilin 541004, China)

Abstract G protein-coupled receptor kinase 6 (GRK6) is capable of achieving nuclear translocation
through depalmitoylation. Although a nuclear localization sequence (NLS) region has reported, the key residue(s) in
the NLS domain as well as its effect on the kinase activity are not yet clear. In this study, we first verified a predicted
NLS domain through screening a series of GRK6 deletion mutants under the condition of depalmitoylation. Then,
we further identified three residues, Lys(K)**, Lys(K)** and Lys(K)*', which respectively played essential role in
the nuclear translocalization of GRK6 by using a point mutation technology. Finally, the biological function of the
mutants in the M3 receptor signaling, comparing to GRK6 WT, was analyzed using a calcium mobilization assay
and found no significant effect on their kinase activities. This study provides valuable information to further study

the nuclear translocation mechanism and function of GRK®6.
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BRI -

GHE F RS2 /48388 (G protein-coupled receptor
kinases, GRKS)J& T 22/ 77 R BRI 5 ik, Il R 1L
it b 5 TC AR 45 5 I GER F B 6 32 78(G protein-
coupled receptors, GPCRs), i 14 3% (Il ) GPCRIE
S, Z 5Nz IR R AR S .
164 Nk, fEmE AL 3P an i b AL R 7N GRK s 5K R
B, 3 93 ISR R AL O 2K R (GRK /7))
P b MR 2R A2 AR UG U 5K B (GRK2/3) LA S GRK 4.
K (GRK4/5/6)1,

5B BT 9T & B, GRKsFk 7 1 #GPCRE 5
i % Ah, — L8GRKs7> T WGRK2. GRK4. GRKS.
GRK6RE % 1 Fg (L 24H 55 1 2 4 AL B (HDAC). NF-
kB. p53. DNA-PKCs% & E [ L NG S ST, &
M A4 35 R ) A P 5 D e e AL T Al MU A% 2 GRK s
LR A% N EE 2> T AT B2, (5 H AT X GRKsH #
SENL ML AT 2. JiangZE R I, GRK6IE # 3+
BT T 4 PR, FAE R R il K3 A D R Tk
(Cys™'\ Cys™™. Cys*®)ZA7HH it (depalmitoylation)
B 25 A T AT FE— o —P A 2 R e ds A A
FAE, N LRAME IR (Lys™) WM iz 4% ia .
JohnsonZ5¥1 % Hi, 5% A GRK64; T RKKKIKRE
W) Lyshk ik T SO OE AL 2k, HAEApLHIA fridk
— W AT FEAETRAT TR A S ) B AR AL 12
T T GRK 6 A% SR AL 4 IR T |, 3 3 Aoy i R 51tk
RHRAEF, AE 92 PFQQRKKK & GRK65L B #% 5E
KD RE AL T IS5 K, JRAE LBl Lt — D T
A% %€ 77 5l (nuclear localization sequence, NLS)H
(10 X B )8 s 25 (A1 2 L6 GRK 63T A T 52l
M FE 9 46 78 GRK6 ) I A% e ia ML) B L8 7 1) %
WA D RERR B T A IMERIE B

1 MRER*E
1.1 FELFSNEE

F AKX ) H I T A(DMSO)(E [l SigmaZy
Al)s B A3 EMed Chem ExpressA ). % T
NGRK64TT 44 #1 G H1 ASP14T #4:(3% [ESanta Cruz/A
#])s HPr ACaspase 35T 1A(3E [E Cell Signaling Tech A
). ECLi 7l(Pierce, 35 [H 2€ £ ¢ /R BHEL A #]).
FLUOFORTE Calcium Assay Kit(¥fi 1-Enzo/A 7). %
{X#%: Tecan F-S00HHRMY (i t-Tecan/A 7)), Z21E B %
6B (1 [ Zeiss A 7))« Optima MAX-XPHEIHE 2.0
B3 EBeckman/A 7). CO, 40 i3 5% 7247 (35 EINBS A

). pcDNA3-GRK6. pcDNA3-GRK6/3S pEGFP(N1)
JFURE FH Wedegaertner 2 52 (3€ [E] Thomas Jefferson k2%
=2 B A5 5 oy T R )G IE .
1.2 4HEEEESE

N B HEK 29340 B ) [ o R 5 Be L 20
JE, B LR R TR AR 2 B0 0% A6 4 1 i (BTN P 2=
A TARE AR BR 2 \] A A DMEM(EE [E Gibeo
AFDEEFRM . 5% CO,Mf137 CEEFRA H, F3~4K
LA,
1.3 BERSRTFRE

GRK 6k 2% B 51 55 AR 1738 1 P A5V PCR T
HAF. B4, AGRK6ELGRK6/3S MR, il L Py
Xt EI W 5 LR, 5194 G ZRafbl X, cfl
dit X))PCRY 3R 15 2 3 4> & 17 I A I LA
FIB; 55 =00, U= BEARIB NBEAR, F J5 4% Fafl
d(CA 544 J5 4% vafid1 25 A\pEGFP-N1, J& 4% Nafi
d22% ApcDNA3) (1) — X} 5| ¥/PCRY™ 4 3145 RAL 7 41|
He it 3 XU 5 A pcDNA3E pEGFP-N1#i4k .
1.4 HRIEENTELIE

B EFE IS BRS80S JE kK
Hi A5 PES min, SDS-PAGE#E /i Hi ¥k, Bio-Radilp #% %%
B AR E £0.45 umIPVDEE; 5% i fIE 0%
BT TBS-TZEEE 1 h, —Pi4 °CILKFH . TBS-T
BE3IR, FFIKS min. HRPARIC I ZHi1:5 0004 B J5
FEIFFF0.5 he TBS-THE3IX, BKS min. ECLIA
B, HBOUR A R E S .
1.5 RERALEE

[i] 5 ¥2(0.25% /% - 1% ¥5 T-PBS)[# 22 5 min, PBS
ve2ik, LGP (1% Triton X-100% T TBS)iHE ¥E
1R, 35 RS % B0 AG WK ¥ 1 28 FLMR) 3 4130 min,
—PIERFEL h, FALE PR3 R, PR E
1 9% 530 min, ZF LG MR BE3 K, DAPISE R % I
% 8 S min, PLEKFIE A
1.6 PAgZR S

BH] B EAE 248 Zeiss AxioVision 4. X5k
K& )5, B BENLGE 1040, 05 A k% A 1
SRR GIREE, TR AR S T T 3 S SR FE () LG
.
1.7 @A R DTS

10 cm#% 77 ML 7 48 o 0 AN0.5 mL i ¥4 1% 15 W
(10 mmol/L KC1. 20 mmmol/L HEPES. 1 mmol/L
EDTA. 1.5 mmol/L MgClL. 250 mmol/L Sucrose-
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®1 SINREHFREHIPCRI|H)
Table 1 Primers list for PCR

Elk7) FE3(5'—3")
Primers Sequences (5'—3")
6-Hind III-F-a tca agce tta tgg agc tcg aga aca tcg tag
6-A94~100-b ccg ccc aca ggt cac tte ata ctc gge ¢
6-A94~100-c gaa gtg acc tgt ggg cgg cag cta acg ¢
6-A133~169-b tgc agg aaa cgc age cgc tgg gtg cag tte gt
6-A133~169-c cca geg get geg tit cct gea gtg gaa gtg g
6-A384~391-b ccg ctt gat cga ctg gee tge gat cat ¢
6-A384~391-c ggc cag teg atc aag cgg gag gag gtg ga
6-A516~545-b tta gga ggt gce acc atc teg tte tge cag gg
6-A516~545-c cga gat ggt ggc acc tec taa aaa ggg act g
6-388R/A-R-b tet tet teg cet get gga agg geg act g
6-388R/A-F-c tcc age agg cga aga aga aga tca age g
6-389K/A-R-b gat ctt ctt cge cct ctg ctg gaa ggg cga
6-389K/A-F-c cag agg gcg aag aag atc aag cgg gag
6-390K/A-R-b ttg atc ttc gec tte cte tge tgg aag gg
6-390K/A-F-c gag gaa gge gaa gat caa gcg gga gga g
6-391K/A-R-b cgc ttg atc gec tte tte cte tge tgg aag
6-391K/A-F-c gaa gaa ggc gat caa gcg gga gga ggt g
6-BamHI-R-d1 tgg atc ccg gag geg ggt ggg gag cte tte ct
6-BamHI-R-d2 att gga tcc cta gag geg ggt ggg gag ct

1 mmol/L EGTA. 1 mmol/L DTT. 1 mmol/L PMSF),
FIELH P JF #E #2 21.5 mLE D& g, 1 mLyE 5 28
(25 Ga%t k) 104k, UK E#FE20 min. =& 5H
0.4 mLE 3 000 r/minT4 °CiZ»5 min, FTFIHE
FA il 4 A M A% 20 7y, 3 Tt — 25 1) 2% s 4.4
A% 20 43 1) 45 BT IR BT A UT0E ITN0.4 mLAIG /2 W &
BUVE, 1| mLyES 2 109, 3 000 r/minT-4 °CES
05 mine HUUTIE NAAMUA% 4 7, TBS-THE3 IR i it
VEVE T0.4 mLELRI(RIPA) . 40 5 20 ) ) 452 %
AR 3% #40 000 r/minT4 °CE.0230 min, HL_FiE
TR AH 5
1.8 5= FBINLW

HEK29341 i 53 7] #% #+pcDNA3-GRK6 WT(EHT £
A1), pcDNA3-GRK6 K389A. pcDNA3-GRK6 K390A.
pcDNA3-GRK6 K391A. T & G418(0.5 g/L)fi 58
4 5 IR HE i %, PIGRKEHTAR AT 8 (1 9 2% N E %
G g8 e e R 45 T8 BRI T I, 85 3R AR
53 5K B g FIAGRK6 WT. GRK6 K389A. GRKG6
K390A. GRK6 K391AM4f A T-964LH%, 24 h)5
FE BB FR 3L NGB (100 pL/FL, 2 A7) ik
B SR, 37 °CHE AR FRAH LB E 45 min, =

LB R B 1S mine BSOS R IR 7 15 8
ERE T s, 100G, Wl EaT A S E R 8] £
NE2IMERR, W E 910 pmol/L, EXN492 nm, EM
“N535(20) nm.
1.9 GitE o

K HSPSS 20.04¢ v 2 8 A, 45 3 LAY i hr 1
#3%7R, Student’s t-testZ) M HGi it & X, 24P<0.05
B, e R R ETER.

2 R
2.1 EFHEERALIE IR H GRK6AEIZER T
pcDNA3-GRK6i K % J*HEK 29341 iU 48 h, 73
5F0 hy 4 hFI16 hRLAR AR BE AL 30 1 7)2-7R + 7S e
Ji2 (2-bromopalmitate, 2-BP)Ab # 41 fil. HTGRK6$T
PR AR E R G, 56 BB R M ZEGRK 6 11
WAL 2. 2-BPAHE A0 i f5, GRK6 H i i 4 32
% o o 5 2 R 2 A% R (B 1A); #HGRK6HR
S Uity 1) = N A AR T AR AS 1 7 1F B [ Cys™ . Cys®®
FCys™#; o ik 22 & FR (Ser, 3S), GRK6/3S5AE 1 &
LR O HAZ R EE(E1B); H A M il 5] Leptomycin
B(LMB)4b # i 25 1 5 FL A0 g 4% B AE(F10). X 4k
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(A) ©

2-BP Oh 4h 16h

LMB

GRK6 GRK6

(B)

DAPI

Merged

A: pcDNA3-GRK 65 A7 B I 4% YL HEK 293411 fU48 h, T-0 h. 4 h. 16 hfH100 pmol/LiKk J& [12-BPALFEAN AL . HTIGRKGHTIAFusa 9 e eth, wé it i
W45 W BLGRK 6L 40 i A7 . bR R=10 um. B: KEAEEAL Bk 16 2 pc DNA3-GRK6/3S i RL 4% JeHEK 29340 fifl, 24 ) LLHTGRKGHT 1A AT Hu ) ¢
et DAPIYLA%, 96t B W ZEGRKOW A E A7 . #7/R=10 pm. C: pcDNA3-GRK6/3S/FH 45 Y HEK 29340 iil, 24 hJii LA20 pg/L Leptomycin
B(LMB)ACFEAHE8 h, HIGRKOHTIA G 5 4t DAPIR A%, et BB S8 GRK O 40l i it . GRK6/3STAL T~ F 4 LA &R (S) & AU AE
TIGRK 6451561+ 5628156507 i (M1-F M 2, 47 R=10 pm.

A: HEK293 cells were transiently transfected with GRK6 expression vectors. Cells were treated with 100 pmol/L 2-bromopalmitate(2-BP) for
0 h, 4 h and 16 h before fixing the cells 48 h after transfection. Localization of GRK6 were visualized by immunofluorescence staining using the
anti-GRK6 antibody. Bar=10 pm. B: HEK293 cells were transiently transfected with GRK6/3S expression vectors. GRK6/3S were visualized by
immunofluorescence staining using the anti-GRK6 antibody, and nuclei were visualized with DAPI staining. Bar=10 um. C: HEK293 cells were
transfected with pcDNA3-GRK6/3S plasmid, after 24 h, cells were treated with 20 pg/L Leptomycin B(LMB) for 8 h. Localization of GRK6 were
visualized by immunofluorescence staining using the anti-GRK6 antibody. The GRK6/3S mutation of GRK6 indicates substitution of cysteine acids
561, 562 and 565 with serine, bar=10 um.

Bl EARHEE LIS IR GRK6AIZEEIT

Fig.1 Depalmitoylation of GRK6 promotes its nuclear translocation

gEIR R, AR B i BEGRK 6 i - % %
2.2 ¥PFQQRKKK™*'JJGRK6REIZ EN FF A E
p)=27]

N AIE T GRIK 6 A Al T A4 A0 051 11 PR A %% i, &
T8 56K F PredictNLSF AR (FHE LUV K 22 A= 15 1E.
e O T 3 AT 3R 45 2 S GRK 64> T 117 fENLS .
P A5 B, BATLAGRK6/3%r T NBERR, K wib
IEPCRY M T 44Nl A GFP O R AR (1 1
NLSHR A F, 43 55 Y- HEK 29341 Y, 24 hJ5 ¢
T N 8L, 5 GRK6/3SHH EE, P**PFQQRKKK ™!
B 2% 98 A5 1-(GFP-GRK6/3S A384~391) %% 3% %k % 1%
5E AL AE JI(E2AFE2B), 1271 1% 7 41 7] BE /2 GRK6
I T A% E LI S R 25 A3
2.3 BENLSHXRBEEFNWLEE

it — i e FAR RS T GRK 6 € f
) B 5L 1, AT LAGRK6/3S NI, K b ik 8 7F
NLSH FIR/K3 /KK 3 3l 5 4 il R B (A), 5

YLHEK 293411, 24 h/5 73 AT o5 ¢ 't Wl e AR
R, R IAZAN P 2 I R AR ¥ AN (R AR B Hh 52 1)
GRK6/3S7r T I M IZ SR AR (BI3A) . R IGHR L E B 57
AT R 28 i 2H 53 e B R 43 iy 25 AR 7R, RARKY
KB J5, GRK 6%/ i 40 A 1 LU AE & 35 F F%
(P<0.05)(EI3BHI3C).
2.4 NLSEMFRZT X GRKGHESE RIS
GRKsii i ff B2 A 20 M JBE b 55 Ak 45 & 1
GPCRs, J#BIGPCRs/ SN S T4 F. 7—T7
[fl, GRKsHE % B R fh — Lo B B A N5 5 70 1,
W R AR Th Rg. v T #R 98 HIAGRK6
NS J% AR Xof 5 i 12 PR 75 6 B2 i, FRAT 1K AR R IE
GRK6 WT(HF A )5 GRK6 K389A. GRK6 K390A.
GRK6 K391 AFTHEK 29341 i # T-96FL 1, 24 h/g LA
M3 EZ AR [ 745 0] (10 wmol/L) A 4H g, 4351
AR E TR E Y. 45 R BIR, 5GRK6
WTHILL, K%, K3 8 K'Y i 548 F M3 2 4484
SIS A B3 IR FH (P<0.01), TLEl4.
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(A)

GFP

(B)

A384-391

A: pEGFP-GRK6/3S J H e 5k 5845 T-(A94~100+ A133~169. A384~391. A516~545)JF04i 73 B % YeHEK 293411, 24 hjE DAPIYAZ, 746 &1
W EZGRKOIM LN EAL . #5R=10 um. B: pcDNA3-GRK6/3S A384~391 5 ki % J«HEK 293401, 24 h)i5 LAHIGRK6HLIAAT Sy 74 6 4t 5, DAPI

PetZz, 26 RIB A GRKOM) LA E Ao A7 R=10 pm.

A: HEK293 cells were transfected with GFP-GRK6/3S or its deletion mutants (A94-100. A133-169. A384-391. A516-545) as indicated. 24 h after
transfection, localization of GRK6 were visualized by microscopy and nuclei were visualized with DAPI staining. Bar=10 um. B: HEK293 cells were
transfected with pcDNA3-GRK6/3S deletion mutant (A384-391). 24 h after transfection, localization of GRK6 were visualized by immunofluorescence
staining using the anti-GRK6 antibody and nuclei were visualized with DAPI staining. Bar=10 um.
El2 GRK6(RHT*PFQQRKKK ™' /75 St I i
Fig.2 Nuclear translocation of GRKG6 relies on its *** PFQQRKKK™"' sequence

3 g

GRK s i o 8 (b 4 B JEE E [GPCRsZ 5 #H 4
FESF L O L NIRRT KT B
FARWE+ 0T 2 FAE B3, Y0 IE R A A
) 1) E B T 3 R ORT 25 W kI EE AR S0, Bk
KB, H LEGRKS F(WGRK2. GRK4, GRKSA
GRK6)%5i4 38 it EFGPCREEB AL AE FH & 548 1 2
LIRALEE(HDAC). NF-xB. p53%54% N 5 AW 5
T HIThRE IR, H Al X GRK s f 2 & A AL il v
HIE> . JohnsonZE & B, GRKS. GRK6FH —4~
RKXKXKRE[1) 78 7ENLS 3L [F] /77 41, M 5 GRKS-
¥RKEKVKRE 8 GRK6-**RKKKIKRE” ¥ %1 5
GREAR A 1) A E R S R R R T BUE AT AR E A
2, TiangZ5© B, GRK6A] DL i #2 % i (1134
- Ji Z R TR F2E(Cy's) P T 00 A AR G e A5 T = B g
JE— PR TR PR A% EE AR ds A, HAZ I R LM B 538

oA JE 4, N TR A Lys(K) I 410 1) 3 o 4% 4%
iZ, IXEEHF R E M, GRK62 TA7E 2 i iz
HFEHLH]

AT 5T IE T PredictNLSEAE M . 5F PA 2 KAl
T ACAE 1 B B TR GRK 6 73 - A AR AR A4 382 — 2 471 il
S FAR - IF S PFQQRKKK ™ & H o A% 5 fr fr
TN, 5B T ES. TATHE—5
FEGRK6 2 KRR AL 2% T 8 — RAZIZNLS 1 144
e S LR AR 2, R B e AT 35 BB 6% Uk 55 GRK 6111 i
W, PAK® . KORIKPU R 2, HoRiX Le 5k [ 5t
GRK6[1 1% € i KA A2 e F, 40 T FRATTxF
GRK6AZ & A 4% Te A F A

T B A 52 AR B AR R A 73 T R GRKs ) 22 AR
VI IhRE . BERTA XGRK6 NLSHIHF 7T s (35 Xt
S RKKKIKRE?J7 41 [ %5 58 i 78, - J0 H X e v
PERZ I RS2, AT R I, RAZK™, KK
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(A)
GRK6/3S (B) .
2.0 -
skeskok
skskosk l
154 |
R388A ) E— .
3 L &
E o4 7 . ) .
: + 3 3
K389A 0.5 4 * v
0
S OOY' Q,?' Q?’ \?’
«@% S @% ) @Oa
K390A & &
(D)
K391A 081 Bc
BN
2 0.6 1
3
)
d *
© GRK6/3S R388A  K389A  K390A K391A g 0.4
2 (] ] (] ] g *
5 5 o 5 5 g ¥
VOV UV VOV S 021
GRKo = ———— e — e —

s M S W . ew - 0°

Caspase 3 W “ﬁﬁ” -——

GRK6/3S R388 K389 K390 K391

A: pcDNA3-GRK6/3S bz H: B 25 9845 T (R388A . K389A. K390A. K391A)J5 ki 43 7l % Y<HEK 2934 Jitl, 24 hJ5 LAHTGRK 6T/ AT ) 9 e e (a,
DAPLYA%, 26 WA W4 GRK O AN A7« A7/X=10 pm. B: Bi FEAHLIEI 10N G4l i, Zeiss AxioVision 4. XA % M A% (N) A5
(C)9% 65 B Ht B ELAHL, ***P<0.001. C: pcDNA3-GRK6/3S Jz B 5 5845 F(R388A . K389A. K390A. K391A)i ki 43l % J-HEK 29341l i,
24 hJEUSCER A, 43 5 40 BT (C) B2 20 i A% (N2 it 2H 23 DA BT GRK 64717447 4 11 5 738 FITZE KT I GRK 643 477 SP1 M Caspase 37331 9 1% 5 Mt o7 4.
GRIIANZ . D: UL [ EVE AR IR 5 46 ABE E ISR 240, LAR LS 2R (lysate) T GRK 67K P4k . N: ft% 2 7); C: f 44y,
*P<0.05, 5 GRK6/3S4H A 2 LA«

A: HEK293 cells were transfected with GFP-GRK6/3S or its deletion mutants (R388A. K389A . K390A. K391A) as indicated. Localization of GRK6
were visualized by immunofluorescence staining using the anti-GRK6 antibody and nuclei were visualized with DAPI staining. Bar=10 pm. B: 10 cells
were analyzed randomly per group using Zeiss AxioVision 4.X software with the intensity of the nuclear (N) or cytoplasmic (C) regions, ***P<0.001.
C: HEK293 cells were transiently transfected with expression vectors for GRK6/3S or the indicated mutants. 24 h after transfection, cells were lysed,
and the lysates were separated into cytosolic (C) and nuclear (N) fraction. The expressed proteins were detected by Western blot with the anti-GRK6
antibody. SP1 and Caspase 3 are shown as loading controls of cytosolic and nuclear fraction, respectively. D: quantitative data of the protein levels of
GRKGO6 in Western blot, which are normalized by total cell lysates. N: nuclear fraction; C: cytoplasmic fraction, *P<0.05 vs GRK6/3S cells group.

E3 BAENLSHXREFNEE
Fig.3 Identification of essential residues of the putative NLS

FIGRK 67y T XfM3 32 VR4 3 (145 it 15 B A7 I 35 1) 25 b, AHE TN GRK6 I € 745 5 % B i [4]
MHIEH, RYPXEENLSAL S AR MSEEE . b AT 780, I3 B RAR AR FL e 1,
S5 R ONTT FEGRKOHI DY ReVEMZ @ L fe fit 74K iE— D8 /RGRKOAZ e ia ML S HL e s it 1 A
¥ o IHERIfE
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(A) HEK293 K389A K390A K391A

GRK6

Merged

(B) 45 -
40 -
35 - 2
~ 3.0 - 5 0754
S £
X 25 1 — HEK293 2
5 2.0 - —WT 5 0504
S Q
215 - K389A 2
1.0 4 — K390A ks 0.25 1
0.5 - —K391A ~
0 1 1 1 1 | 1 1 1 | 0
1 11 21 31 41 51 61 71 81 91
Time (s) *23’

A: PO R IGRK 6 WTEL 2848 1-(GRK6K389A . GRKG6K390AMGRKEK391A ) 72 1% YL (ITHEK 293 41 il I GRK 6 KA T . bR R =20 um.
B: #5575 52 0 Kl Fa o R IAGRK6 B4 BY(WT)EL 5848 1-(K389A . K390AFIK391A)KTHEK 2934 i S Py Y5 1 M3 32 44 A 5 40 i P9 45 55 1
RETRMIREM . BN R LR EE: 10 pmol/L; RFU: AR 98GR FE A7, Co = RS 45 2 172 20 I 50 1) 240 PR T8 18 T U (1 B e vk 2 20 A
*P<0.05, SHEK29341 a4 b5 .

A: detection of GRK6 expression by immunofluorescence staining in HEK293 cells stably expressing the GRK6 WT or its mutants of K389A, K390A
and K391A. Bar=10 um. B: calcium flux assay for detection of intracellular calcium mobilization induced by endogenous M3 receptor in HEK293
cells that stably expresses GRK6 WT or K389A, K390A and K391A mutants working concentration of agonist carbachol: 10 pmol/L; RFU: relative
fluorescence units. C: quantitative data of cellular calcium release in calcium mobilization assay. *P<0.05 vs HEK293 cells group.

El4 GRK6 NLSE 3t EL B E RS20
Fig.4 Effect of essential residues of the GRK6 NLS on its kinase activity
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