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Lipofectamine™ RNAIMA X} Invitrogen/A 7]« T
GRK2FIGRKS5 ) £ v fE 1440 [ Santa Cruze A F] .
Pt centromere )k J tubulinfi A4 )\ Sigma 28 7 Ig# . $it
2t R BRI LA (p-H3)JE A Millipore s w] . FITC
1 Cy3 8L A 9¢ )6 —H1) B Jackson Immol/Lunore-
search/A 7] . DAPIM Sigma/y ] l#3. IRDye 800CW
A1 700CWARIE I HT b IgGHT44 HH Rockland 24 ] 43
Tunel 44 (43571 &1 1) F-Cell Signal 24 7 .

L13 £2BE BOCIRESR BRELSM-510)
N Zeiss s w77 o Al S IR AR FRARE H Falcon 24
). Mini Protein I [ HIUKAY . 85 A5 A H Bio-
Rad/A 7. TR LT 4 25 15 [ Amersham Biosciences />
Ao

1.2 7%

1.2.1 siRNA# &% TP GRK2H GRKS 1)
/NTHE RNAZERZ 7R GRK2 siRNA. GRKS siRNAT
PASGRKS5 siRNA2H] Invitrogen/A & & % . GRKS5
siRNA T4 4 5°-AGU AGA AGU CGU CGU
CUG UGU GGUC-3’; GRKS5 siRNA2[{ T 41 A -
5’-UCA GGC AGU AUC GAG UGC UAG GAAA-3’;
GRK2 siRNAF{ T34 4 5°-GUU CCA GAA AUU
CAU UGA GAG CGAU-3’,

122 e A=siRNA. ftisk £ A AN Hela
41 it JH 5 10% FBSIDMEME; 372 W 4% /8 1% 9%, Hela
41 g LAS>10%/FL#e B 12440 AR H i AT siRNA R JL 5
%o 4 pL Lipofectamine™ RNAIMAXAFIS puLifk £ b
20 umol/L{¥JsiRNAZ} 5 A 100 pL Opti-MEMH1 3§
FRHES mine CKEPRRINEER S G T SR 20 min.
RS BOMAR TR, A . 56 hal# 72 hjF,
HEAT 40 M0 53 23 G AR WL 5 52 5. sIRNAT- 0 4%
#, K Hl Western blot /7 ¥ 18 it #H . — it L X IRDye
800CW F1700C WA I i) — A6 ll, ] Odyssey4L 4k
KR RGEAT B K AR

123 mief ke Heladl il 4%% K H
T = L] 22 10 min, PBSYEFIIR, RHIK S min, SRFH 1%
BSA. 1% FBS. 1% Saponindf[H]4] 1,30 min, 4 °C—
PUE B A, PBSYE =X, £FX5 min, —HUEWEIFE —
/NI, PBSYE =X, IS min, g FHE A AE . £E
Hela s (4 /0 52 556 1 K FHDAPI & 10 min, A7 H 1)
—P1 Hanti-p-H3, FITC{HIEL ¥ anti-centromere i 4 LA 12

anti-tubulinfi 4, — ik Cy3-M. 4l il Tunel 44 4243K,
RGP RIEAT .

124 b EREIMEMNAZRE  Heladl iy
PG R a5 v 5 R OISR AR BB U2, 63
I BE(63%1.3 NA) NI XM iE(488, 543 nm)al & —
I (488, 543, 633 nm) A IGEURFE M4 . FITC
IR A 488 nm, W 5E P4 510~530 nm, Cy3 [
KWK A543 nm, 52 3 K560 nm, DAPTE A KA
405 nm, Il & #% K 4420 nm.

125 #ESH A RIEUEA P EAR R
(mean=SEM)ZE 7. K] Student’s-#4a: 56 5 41 1] LL A% .

2 #FR
2.1 TiAGRKSHIFRIZESH 7 HEAM AL %

TS GRKS T4 S i s i, BAT 1R
siRNAF#t GRKSRIE. 156, ¥ — M6 GRK2LL
Je WAL GRKSAN AR X [ siRN AR Y 51| Hela4ll D
1, 56~72 hjii K] Western blotfr il T4t % , GRK2
LK GRKS[I /> sIRN A AEAT R BT N 2R 1113
1k, Ty actinff) 8 AR AL 1A). FRATRH
N0 oz e e Bt ik, FIDAPTRR G4 fidz, HI41
B 3R AL (p-H3)PU A I AT 2 241 () 41 . 4
Wb ¥ 53 24T, 414 113554 Aurora BIIRLL, &4
H b T3 A bR 2 — 22, fE Helagi figrf, i
GRKS[#RIE LU, p-H3FH M4 M i &34 2% | 1 i
GRK2[WJFRIA , b5 24 1) 40 B -5 0] FEZELAH Pt
A7 (B IBRME1C). 41K, i GRKSH
FARAE A AN 2
2.2 TiAGRKSHIZRIESHMABAT

0 3 1) S e S A T, BRI AT
HE— K T N HGRKS &, SRR . R
FH Tunel & R I8 T2 1R 40 MY, S 108 T2 40 o o5 1)
b, g BRI, GRKSI KA # TH56 hLl)m,
T A H 38 2, AN SE D T 0 2 H ER
O3 500 R % AL () 2.844% F14.214%, TTGRKSF A i
72 helJs, P T4l M H I b BT, A on IR AL
48615 F15.741% . 1MGRK2FKIE NI LG, FT- 41
(55 B 50T A AR LA 2 2 22 e (BI2A R EI2B) .
XL PR, FIHGRKSZRIL, Al S840 i .
2.3 TIAGRKSHIRIESHBL S HPHEEK
H3 5

DL E &5 7R, GRKSI N 44 40 i BH ¥y 76 29



236 WIS -

Jiule
(A) & fy%\ 5'%\ A B) Control GRK2-s1
& & & s

GRKS S S —

GRK2 DAPI

Actin
©

S "

z 4 x

3

S 3

2

g2 p-H3

E

[="

¢ N N N Sy
o’é @;% @ﬁ’ @ﬁ’
& & &

HelaZll i % Y*GRK2 HIGRK5fJsiRNA 56~72 hfii. A: Western bloti Il GRK2HIGRKS siRNAM T-Hi2%; B: Helal#l 5 7 HIH 41 8 (130 MR AL Bt
BRI ZUW A1 (L (4), DAPIERIC AN MU, Zeiss-510BHOGILR A A HRIRIE, bR R=10 pm; C: Gevk- 41 (3R AL PR AN i L2, 4t
TR R B DY ST S0 4 . *P<0.05, Lyoxl AL LA

Hela cells were transfected with GRK2 and GRKS siRNA for 56~72 h. A: Western blot detected the knockdown efficiency of GRK2 and GRKS siRNA.
B: Hela cells were fixed and detected by anti-p-H3 antibody (mitotic cells, red) and DAPI (nuclear, blue). Images were taken by Zeiss-510 confocal
microscope, bar=10 um; C: quantitive result of the percentage of p-H3 positive cells from 4 independent experiments. *P<0.05 vs the cells transfected
with control siRNA.

E1l TiEGRKSHIFRAESH S HEAMAIES
Fig.1 Down regulation of GRKS leads to increased mitotic cells
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HelaZll g ¥ :GRK2FIGRK 5 [#JsiRNA 56~72 hJ5 . A: HelaZll Ju [l & J, H Tunel B (4 bric 4 T-40 M0, DAPIFRC AN NEAZ, Zeiss-51030G IR £ i
BEFIER I, b5 JU=10 pm; B: Tunel BH 40214 L 26, Goil-cdi ok 8 DU Uy S 25 3, n=800~1 000.
Hela cells were transfected with GRK2 and GRKS siRNA for 56~72 h. A: Hela cells were fixed and labeled by Tunel to detect the apoptotic cells. Nu-

clear was labled by DAPI. Images were taken by Zeiss-510 confocal microscope, bar=10 um; B: quantitive results of the percentage of Tunel positive
cells from 4 independent experiments (n=800~1 000).

E2 TIAGRKSHFRIASHMMIET
Fig.2 Down regulation of GRKS leads to apoptosis of cells
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Hela4f [ 4 4 GRK2FGRKS[1siRNA 56~72 hJi7, Hela4i il [ 5 Jii 1 centromere i /A bRiT 35 220 (4% (7), HITHE 25 11 B-tubulinfi A2 27 R AR (21 {1),
DAPTARCAN N A% 55 Qe (U (B (), 9 B Zeiss-5 100G I LR SR BBEEARA, A5 =10 um. A: A £55 28rh W4 Gt (AR AE ARTEARFE TR B 255
B: Git A 22 53 34 R AR G (R R 20 MR L 22 DL 2 BRI I e, vk Bt ok B TLUR B SR 2521, *+P<0.01, 53T I U C: geit
225y B 5 W R AR R R 23 B S R A0 B L 2 LR 2 A A0 0 L, vttt ok 1) TL ORI S A 0

Hela cells were transfected with GRK2 and GRKS siRNA for 56~72 h. Hela cells were fixed and labeled by anti-centromere antibody (green), anti
B-tubulin antibody (red) and DAPI (blue). Images were taken by Zeiss-510 confocal microscope. A: representative images of chromosome alignment at
the metaphase plate, bar=10 um; B: quantitive results of the percentage of metaphase chromosome misalignment and multipolar cells from 5 indepen-
dent experiments, **P<0.01 vs the cells transfected with control siRNA; C: quantitive results of the percentage of anaphase chromosome lagging and
multi-nucleation cells from 5 independent experiments.
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Fig.3 Down regulation of GRKS leads to the misalignment of chromosome
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The Role of GRKS5 in Mitosis

Wang Feifei, Long Hui, Chen Yuejun*, Ma Lan
(The State Key Laboratory of Medical Neurobiology, Shanghai Medical College, Fudan University, Shanghai 200032, China)

Abstract G protein-coupled receptor (GPCR) kinases (GRKs) are known as a family of serine/threonine
kinases that desensitize GPCR signaling by phosphorylating agonist-occupied receptors. Receptor phosphoryla-
tion catalyzed by GRK leads to the recruitment of arrestins to the cell membrane and the internalization of GPCRs.
GRKSs are also capable to phosphorylate a variety of non-GPCR substrates and regulate several signaling pathways
via direct interactions with other proteins in a phosphorylation-independent manner. GRKS is an important member
of GRKs. The current study explored potential roles of GRKS in cell cycle and cell mitosis. Our results showed
that knockdown of GRKS arrests cells in metaphase and induces cell apoptosis. Using DAPI labeling chromosome,
we found that knockdown of GRKS induces chromosome misalignment but has no effect on cytokinesis. However,
knockdown of GRK2, another member of GRKSs, has no effect on cell cycle and cell mitosis. Our results suggest
that GRKS is an important regulator of cell mitosis.

Key words G protein-coupled receptor kinase; mitosis; apoptosis; cell cycle
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