Acta Universitatis Medicinalis Anhui 2023 Feb; 58( 2)

* 179 -

12023 -01 —20 16:21: 07
& &

GRK2

G 2( GRK2)
pIRESEGFP-GRK2 ( )
PCR His-GRK2 His-GRK2
pcDNA3. 1-£GFP ; peD-
NA3. 1-EGFP-His-GRK2 HEK 293T 48 h

Western blot GRK2

GRK2 Western blot
GRK2 His pull down GRK2
pcDNA3. 1 £GFP-His—
GRK2 : Western blot
GRK2 80 ku GRK2 HEK
293T (1=6.433 P=0.003);
GRK2 His pull down
GRK2 E2 4 ( EP4) GRK2
(1=13.5 P=0.0002) . peD—
NA3. 1-EGFP-His-GRK2
GRK2 GRK2 HEK
293T
G 2; HEK 293T ;
R 34
A 1000 — 1492( 2023) 02 - 0179 - 06
doi: 10. 19405 /j. cnki. issn1000 — 1492.2023. 02. 001
G 2( G protein—coupled re-
2022 -12 -06
( © 82104187, 82173824,
81973332) ; (
2108085QH382) ; (

2021T140002 .2021M700184) ;
( : 2020B430)

230032
E-mail: chenchenhan@ ahmu.
edu. cn;
E-mail: mayang-shmu
@ 126. com;

E-mail:

wwei@ ahmu. edu. cn

* https: / /kns. enki. net/kems/detail / /34. 1065. R. 20230119. 1740. 001. html

ceptor kinase 2 GRK2) /
G ( G protein coupled receptors
GPCRs) . ' . GRK2

( theumatoid arthritis RA)
2

o

i GRK2 E2 4
( prostaglandin E2 receptor 4 EP4)
RA ( fibroblast—
like synoviocytes FLS)
o GRK2
GRK2 EP4
GRK2
pecDNA3. 1-EGFP .
HEK 293T
Ni-NTA His-GRK2 o
SDS-PAGE. Western blot His
pull down GRK2
GRK2 EP4
1
1.1
1.1.1 N N HEK 293T

; pcDNA3. 1-EGFP
~pIRES-EGFP-GRK2 . pIRES-EGFP-XP4

: DH5a
1.1.2 ( fetal bovine serum
FBS) .DMEM PBS BI ;

Prime STAR .
BamH [ .T4 DNA
TaKaRa X
TIANGEN ( )
; GRK2. EP4

Hlnd ]]I ~
~DNA Marker DL10000

Santa Cruz

; 6FF



- 180 ¢

Acta Unversitatis Medicinalis Anhui

2023 Feb;58(2)

GE ; JetPRIME transfection reagent
PolyPlus :
; PVDF
( 30 ~50 ku ) Millipore o
1.1.3 T100™ PCR Bio-
Rad ; DYY-6C
; ScientzdID
: Tanon 1600
: Im—
ageQuant LAS 4000
GE o
1.2
1.2.1 N PCR https: //
www. ncbi. nlm. nih. gov/pme/ GRK2
( NM 001 619.5) Hind II
BamH | C 6 xHis ( CATCAT-
CACCATCACCAT) 2 067 bp
GRK2 1 5-CCCAAGCTTATCCACCT-
GACCATGAATG3" ( Hind II

) 1 5°-CGCGGATCCATGGTGATGGT-

GATGATGGAGGCCG3~ ( BamH [
6 x His )

( ) . PCR (50
wl) 1 ecDNA 1 ul. I pls 1 pls
Prime Star DNA 0.5 Il dNTP 4 pl.5 x Prime
Star buffer 10 pl.H,0 32 .5 ul. 30

(98 C 10 s 55 C 5s 72 °C 2 min)

. PCR 1.0%

2 067 bp DNA
1.2.2 pcDNA3. 1 £GFP-His-GRK2

His-GRK2 ~ PCR
pcDNA3. 1 £GFP 37 C Hind
I BamH I 2 h 1.0%
o T4
DNA 4 °C His-GRK2
pcDNA3. 1£GFP 12 ho
DH5« 37 C

12~16 h

1.2.3 pcDNA3. 1 £GFP-His-GRK2
Hind I

BamH [

o https: / /blast. ncbi.
nlm. nih. gov o
1.2.4 pcDNA3. 1 - EGFP-His-GRK2
HEK 293T
1 x10° 6 10%
DMEM 37 C.5 % CO,
24 h 80% ~90% o
(6 ) D ;
1.5 ml EP 200 wl  jetPRIME buffer
2 wg DNA 10 s 4 pl
jetPRIME reagent 10 s
10 min. @ X 6
2 ml 10% DMEM
37 €.5% CO, 48 h
1.2.5 pcDNA3. 1 £GFP-His—
GRK2 HEK 293T pcDNA3. 1-
EGFP-His-GRK2 ( EGFP ) 48
h GRK2
1.2.6 Western blot GRK2
HEK 293T pcDNA3. 1 £GFP-His—
GRK2 48 h 30 min
BCA 5%
10 min Western blot
1.2.7 His-GRK2
GRK2 HEK 293T
48 h
4 C 13 400 r/min 15 min
6FF
4 C 2 h 4 C
(20 mmol/L ) 3 30
min/ 4 C (
300 mmol /L ) 3 30 min/ 3
( 1 .2 N
3 ) 3 5 ml
( 30 ~50 ku)
( ) S ml

Western blot 3

1.2.8 His pull down GRK2

pIRES-EGFP-EP4



Acta Universitatis Medicinalis Anhui

2023 Feb; 58(2) 181 »

GRK2 HEK 293T PCR His-GRK2
1% o
4 C 13 400 r/min 15 min His-GRK2 2 067 bp
His GRK2  6FF 4 ( 1A). PCR 1%
C 2 h 4 C o PCR pcDNA3. 1 £GFP
(20 mmol/L ) 3 30 min/ Hind Il BamH [
o pIRES-EGFP-EP4 T4 DNA pcDNA3. 1-
4 C 12 ~16 ho EGFP-His-GRK2
20 ~30 pl 10 min 2 067 bp His-GRK2
Western blot GRK2 EP4 o 6 154 bp pcDNA3. 1-£GFP
1.3 GraphPad Prism 8 pcDNA3. 1 £GFP-His-GRK2 (
+ ( SEM) 1B) . 1
o t P <0.05 https: //blast.
o ncbi. nlm. nih. gov GRK2
5 standard Seq pcDNA3. 1 £GFP-His-
GRK2
2.1 pcDNA3. 1-EGFP-His-GRK2 pcDNA3. 1 £GFP-His-GRK2
pIRES-EGFP-GRK2 ( 10) .
A C
b1 M o - —
(., |
7 000
2 067 [‘——J =900
[T S |
|
BN s
B
(L
o .
2 000 _ 2067
[
o 00
- e e e —————
__ ..............
1 GRK2 PCR
A: His-GRK2 PCR ; B: pcDNA3. 1 £GFP-His-GRK2 ; M Marker; 1: His-GRK2 ;20 peD-

NA3. 1-EGFP-His-GRK2; C: pcDNA3. 1 EGFP-His-GRK2



° 182 -

Acta Universitatis Medicinalis Anhui 2023 Feb; 58( 2)

2.2 pcDNA3. 1-EGFP-His-GRK2
HEK 293 T 2x10° /

6 pcDNA3. 1-EGFP—tr

EGFP-His-GRK2 48 h

pcDNA3. 1-

( EG-
pcDNA3. 1 £GFP-His-GRK2
60% ( 2A),
30 min Western blot
pcDNA3. 1-
HEK 293 T (t=
2B) .

FP )

GRK2
EGFP-His-GRK2
6.433 P =0.003) (

A EPa %k

2.5
ku =

2.0
GRK2| o — 0 o s

B-actin 43 S 1.0
0.5

&o.
0 a b
2  Western blot GRK2
A: pcDNA3. 1-EGFP-His-GRK2
x 10; B: Western blot GRK2 va pe-DNA3. 1( +) -
EGFP-ctr; b: pc-DNA3. 1( +) EGFP-His-GRK2,  pecDNA3.1( +) -
EGFP-tr D **P<0.01
2.3 His-GRK2 HEK
293T pcDNA3. 1 £GFP-His-GRK2
6FF o
1 ml ( )
500 pl . GRK2
3A Western blot GRK2
3B.

B

4 M 1 2 3
M-?"

3 Western blot
GRK2
A: GRK2 ;. B: Western blot
GRK2 ; M: Marker; 1: 1 128
2 ;3003 4

Western blot 80 ku GRK2

2.4 GRK2 EP4 HEK 293T
NA3. 1-EGFP-His-GRK2
FP—<tr  pIRESXGFPEP4
His
10 min Western blot EP4 o
EP4 GRK2 EP4
(¢=13.5 P=0.0002)( 4).

peD-
pIRESEG-

1 2

4]1 2.5 *%k
His-GRK2 § 2.0 [ T

Rl
m
IB:EP4 7 1.0

IB:GRK2 LR

Pull down

4 His pull down GRK2 EP4
1: pIRESEGFP-etr; 2: pIRES-EGFP-EP4;  pIRESEGFP—tir
S *¥*P<0.01

GRK2 689 ( amino acid aa)
3 : (1-185 aa) .
(186 =513 aa) (514 - 689 aa) ° .
GRK2 G
( regulator of G protein signaling homology RH)
GBy 7 . GRK2
GRK2
$ 220 (Lys K)
Lys220
GRK2 o

Pleckstrin

GRK2
(Arg R)
GRK2 RH
( Pleckstrin homology PH)
GBRy N
( extracellular signal-regulated ki—
nase ERK) I,
GRK2
GRK2 N RA
GRK2

e, GRK2
GRK2
. GRK2

~ RA . Gallein-



Acta Universitatis Medicinalis Anhui

2023 Feb; 58(2) <183+

GSK180736A 2on
GRK2 6 x His
( CATCATCACCATCACCAT)
His.Myc. Flag. GST Myc
pH
Flag GST
o His
Myc . Flag.GST D

;@ o

pcDNA3. 1£GFP His—
GRK2
GRK2
PCR His GRK2
GRK2 pcDNA3. 1-
EGFP pcDNA3. 1 £GFP-
His-GRK2
pcDNA3. 1 £GFP-His-GRK2 o
HEK 293T West—
ern blot GRK2
293T o His pull down
GRK2 EP4
GRK2 o

1 Mendoza—Viveros L. Cheng A H Cheng H M. GRK2: putting the
brakes on the circadian clock J . Receptors Clin Investig 2016
3(1):10.

2 HanCC LiYF Wang Y etal. Development of inflammatory

10

11

12

13

immune response—related drugs based on G protein-coupled recep—
tor kinase 2 J . Cell Physiol Biochem 2018 51(2): 729 -45.
Jia XY ChangY WeiF etal. CP25 reverses prostaglandin E4
receptor desensitization-induced fibroblastdike synoviocyte dys—
function via the G protein-coupled receptor kinase 2 in autoimmune
arthritis J . Acta Pharm Sin 2019 40(8) : 1029 -39.

Yang X Z Li S S Zhao Y J et al. GRK2 mediated abnormal
transduction of PGE2-£P4-AMP-CREB signaling induces the im—
balance of macrophages polarization in collagen-induced arthritis
mice J . Cells 2019 8(12) : 1596.

Han C C Li Y F Zhang Y W
GRK2 kinase domain by CP-25 to reverse fibroblast-ike synovio—

et al. Targeted inhibition of

cytes dysfunction and improve collagen-induced arthritis in rats
J . Acta Pharm Sin B 2021 11(7) : 1835 -52.
Han CC Ma Y Li Y F et al. Regulatory effects of GRK2 on
GPCRs and non-GPCRs and possible use as a drug target J . Int
J Mol Med 2016 38(4): 987 —94.
Lodowski D T Pitcher ] A Capel W D et al. Keeping G pro—
teins at bay: a complex between G protein-coupled receptor kinase
2 and GBy J . Science 2003 300( 5623) : 1256 -62.
Sarnago S Roca R de Blasi A et al. Involvement of intramolec—
ular interactions in the regulation of G protein-coupled receptor ki—
nase 2 J . Mol Pharmacol 2003 64(3) : 629 - 39.
Fu X B Koller S Abd AJ etal. Inhibition of G-protein-coupled
receptor kinase 2 ( GRK2) triggers the growth-promoting mitogen—
activated protein kinase ( MAPK) pathway J . J Biol Chem
2013 288( 11): 7738 -55.
Pitcher ] A Tesmer J J Freeman J L et al. Feedback inhibition
of G protein-coupled receptor kinase 2 ( GRK2) activity by extra—
cellular signal—wegulated kinases J . J Biol Chem 1999 274
(49) : 34531 -4.
Han C C Liu Q Zhang Y et al. CP25 inhibits PGE2-nduced an—
giogenesis by  down-—regulating EP4/AC/cAMP/PKA-mediated
GRK2 translocation J . Clin Sci( Lond) 2020 134(3):331 -47.
Powell J M Ebin E Borzak S et al. Hypothesis: paroxetine a
G protein—coupled receptor kinase 2 ( GRK2) inhibitor reduces
morbidity and mortality in patients with heart failure J . J Cardio—
vasc Pharmacol Ther 2017 22(1):51 -3.
Wang Q T Zhang LL Wu H X et al. The expression change of
B-arrestins in fibroblastdike synoviocytes from rats with collagen—
induced arthritis and the effect of total glucosides of paeony J . J

Ethnopharmacol 2011 133(2) :511 -6.

Eukaryotic expression purification and activity identification of

human His-GRK2 recombinant protein
Jiang Liping Chen Luying Kuai Jiajie Wang Fengling Li Hao Guan Yanling Ma Yang Han Chenchen Wei Wei

( Institute of Clinical Pharmacology Anhui Medical University

Key Laboratory of Anti-inflammatory and Immune Medicine Ministry of Education

Anhui Collaborative Innovation Center of Anti<nflammatory and Immune Medicine Hefei

Abstract Objective

230032)

To construct a human G protein-coupled receptor kinase 2 ( GRK2) eukaryotic expression
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system. Methods The primers were designed and the His-GRK2 target gene was amplified by PCR using the
PansEGFP-GrK2 ( fulldength) gene as the template. The His-GRK2 target gene was connected to the pcDNA3. 1-
EGFP eukaryotic expression vector. The pcDNA3. 1-EGFP-His-GRK2 plasmid was transfected into HEK 293T
cells. 48 h later the expression of GRK2 protein was detected by Western blot and the GRK2 protein was purified
by nickel chelated magnetic bead method. The purification of GRK2 protein was detected by Coomassie bright blue
staining and Western blot and the activity of GRK2 protein was detected by His pull down. Results The results of
double enzyme digestion and sequencing showed that pcDNA3. 1-EGFP-His-GRK2 eukaryotic expression plasmid
was successfully constructed. Western blot analysis showed that the molecular weight of GRK2 protein was about 80
ku indicating that GRK2 protein was successfully expressed in HEK 293T cells (¢ =6.433 P =0.003). GRK2
protein was purified by nickel chelated magnetic beads. His pull down experiment results showed that GRK2 was
bound to prostaglandin E2 receptor 4( EP4)  suggesting that GRK2 protein had biological activity (¢ =13.5 P =

0.000 2) . Conclusion The pcDNA3. 1-EGFP-His-GRK2 eukaryotic expression plasmid was correctly sequenced
and the GRK2 recombinant plasmid was successfully constructed. The GRK2 recombinant plasmid was successfully
expressed in eukaryotic cells HEK 293T and the protein expressed was biologically active.
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