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() 20150001,
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1.3.1 Cas9/ RNA( single guide RNA sgRNA)
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GRK2 19
ID 11035 21 o
3.4.5
CRISPR Design

sgRNA
( 1)

( http: //crispr. mit. edu)

sgRNA GRK2-S1 ( GGCAGAAGTCCCGGAAAAG
C) .GRK2-S2( TCTGGAAGAGGCCAAGCCCT)
AGG  TGG.
sgRNA PCR
1 37°C 30 min 95°C 5
min 25C (5 C/min) .
sgRNA PGK1. 1 linear vector T4
DNA 16°C
DHS5a PCR
sgRNA o
1.3.2 FO GRK2*''"
sgRNA  Cas9 mRNA C57BL/6
C57BL/6
10 KO o
A: Wildtype allele / -4 v/ | %| I S/ =
1 2 345 6 7 20 21
ATC a 1GA
B: Wildtype allele / vy | | | J oy
1 2 34 5 6 7 0 2]
CasisgRNA
ATG a TGA
C: Wildtype allele / // | [ | | I/
I 2 343 6 7 0
LEGEND Caoding exon Untranslated Reglon Genomi ic DNA
1 CRISPR/Cas9 GRK2
1 sgRNA PCR
(wh)
S1 oligos 1.0
S2 oligos 1.0
10 x T4 ligation buffer 1.0
T4 PNK 0.5
6.5
10.0
1.3.3
1.3.3.1 DNA FO 2
( 0.2 cm) 1.5 ml EP
490 wl (100 ml 5

ml 10% SDS.2 ml 5 mol/L NaCl.1 ml 1 mol/L
Tris « HCI.10 ml 0. 5 mol/L. EDTA.82 ml H,0) 10

wl K( 10 mg/ml) EP
60 °C 10 min
o 10 000 r/min 10 min
PCR °
1.3.3.2 PCR Invitrogen
o JPCR 2.3,
4,
1.3.3.3 1% 1 x TAE buffer 30
ml 0.3 g 1l
PCR 10 ul 120 V 30 min
Tanon-600 (
) o
2 GRK2*/-
200381-GRK2-in-iF1 CACACGCACCCTAACCTGGAATC
200381-GRK2-in-R1 CCTGTGATGGGACAGAGACAGAC
200381-GRK2-in-F2 CTCACTCTCCTCCATACCTC
200381-GRK2-in-tR2 CACTCCATAGCACAGGGAGATAC
3 GRK2*/- PCR
()
2 x Taq Master Mix( Dye Plus) 12.5
9.5
1 10 pmol /L
1 10 pmol /L
DNA 1 100 ng/pl
25
4 GRK2*/- PCR
()
1 95 5 min
2 98 30 s
3 65 30 s
4 72 45 s 2~4 20x
5 98 30 s
6 55 30 s
7 72 45 s 5~7 20 x
8 72 5 min
9 10 ©
1.3.4 GRK2''~ GRK2"'~
SPF o
12/12
o GRK2 "'~
C57BL/6 1:1
21d ; 19 ~21d
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; 8 6 13 bp 8#-2 1 bp
o 16 bp 15 bp o# 21 bp
1.3.5 GRK2 . 82# O# 3
8 4
GRK2 "'~ . FO GRK2*'~ .
5 x loading buffer 10 min 2.2 GRK2 F1
10% 5% GRK2 4 FO
2h GRK2 4 C TPBS GRK2 "'~ C57BL/6 24
10 min x 3 HRP F1 16#39#, DNA
2 h TPBS ECL ’ PCR ( 3A 3B) .
LAS4000Mini ( GE 20#.21#.23#.36%# 39#
) o 3C
1.4 Graphpad prism DNA 204.21# 23#
6.0 Xt GRK2 13 bp 36# 394
P <0.05 GRK2 19 bp ( 3D)
° 13bp 19 bp GRK2 "'~ o
2 2.3 19 bp GRK2*'~ 13
bp GRK2
2.1 GRK2 FO 19bp Pl CRK2*'-
sgRNA Cas9 mRNA C57BL/6 PCR
CSTBL/6 1010 P2 464.4TH  50#
1#T#. 84 .8#2.9# DNA . ’
19 bp GRK2
PCR ( 2A 2B) )
GRK2*'~ ( 4A-~
CRISPR/Cas9 GRK2 19 AC
> 1o b 2 j GRR2Y- GRK2
3#. 44 20 bp 8#1 )
GRK2*'~
A
TRANS 2K bn ( 5A 5B), GRK2
.-SDDI)
1 10 B6 N im Western blot GRK2 "'~
250
7 GRK2 5C5H
B GRK2 "'~ (t =3.471 P =
2#: aggatacctgetttccgggacttctoc -—19bp-—-ctiggtggagtictacgaagagataagatgggega

3 jacttgettgetitcagggtacetgett--- 20bp---coatctggaagaggee ttggtggaattct 0. 0269) N ( t=12.15 P =0. 0003) N ( t =

4#: citgetitcagggtacetgettttcegggactict--- 20bp---gecaagecetiggtggagtiictacgaagaggtaag

8#-1: tgcttgetticagggtacctgettttccgggactt-— 73bp---ctggaagaggecaageccttggtggagtictacga 3 908 P = O 0174) N ( = 4 297 P = 0 0127) N

8#-2: ctggaagaggccaagecctiggtggagtictacga--- 16p---GEAACCATCTGGAAGGggecaage

cettggtggagtict gtaa (£=2.999 P =0.0400) . (r=3.898 P

s e s o TOBDCTRIRTREDNGEE 0, 0176) GRK2
o GRK2*'~
2 FoO

A:FO  GRK2*/- DNA i1 ~10 FO °
GRK2*'~  ;B6 C57BL/6 ;N : B: FO 3
GRK2*/- DNA (24 3#.4#.8#1

19 bp-20 bp20 bp-13 bp ;842 Ibp  16bp GRK2 /

9% 21 bp GPCRs GRK2 B-arrestin GPCRs
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TCTGGCTGAGGCCTCTGCCTTAGGG

TCTGGCTGAGGCCTCTGCCTTAGGG

21#

TCTGGCTGAGGCCTCTGCCTTAGGG
23#

TCTGCCTGAACCCTTGGGGGAATGC

36#

TCTGCCTGAACCCTTGGGGGAATGC
Jo#

[
(WT) CCGGGACTTCTGCCTGAACCATCTGGAAGA
20#f  CCGGGACTTCTGmmrmmrmmmmmmemmoomememm oo

214 CC(K}GAC'I"I‘C'I'(“

234 CCGGGAC'[”I'C'I‘(‘XW-"-----v-------.--...-.......-....

364 CCGGGAC'l"l'C'I‘GCC'l'G;L’\C(iAuu AR

39# CCGGGACTTCTGCCTGAACC---=nsmmsmsnmnsmnnnn

D

WT: ccgggacttctgectgaaccatctggaagaggccaagcec

#20, #21, #23: ctgcttttccgggacttctg--- 13bp-—-gaagaggccaageccttggt,
#36, #39: ccgggactictgcctgaacc— 19bp-—cttggtggagttctacgaag

3 F1
A:F1  GRK2*'- DNA ; B6 C57BL/
N v Bi20#.21#.234#.36#.39# ;
C: GRK2 ; Dt
204#.21#.23# GRK2 13 bp ;36#.394
GRK2 19 bp
GRK2 s :
GRK2 N N
ERK.MAPK NF-«B

Smad

bA Marker WT 45 46 47 48 49 50 51
P
2000

1 000
750

500
200
100

TCTGCCTGAACCATCTGGAAGAGG

WT _
TCTGCCTGAACCATCTGGAAGAGG

TCTGCCTGAACCCTTGGGGGAATT

TCTGCCTGAACCCTT GG GGAAATT

#a1 [\[\/\/\/\]
TCTGCCTGAACCCTTGG GAAATT

TCTGCCTGAACCATCTGGAAGAGG
#49

TCTGCCTGAACCATCTGGAAGAGG
#50 \Y,

TCTGCCTGAACCATCTGGAAGAGG
#51

Mutation site

WITCTGCCTGAAC (!T CTGGAAGAGG
45 TCTGCCTGAACCATCTGGAAGAGG
46# TCTGCCTGAACCCTTGGGGGAATT
47 TCTGCCTGAACCCTTGGGGGAATT
48% TCTGCCTGAACCATCTGGAAGAGG
49 TCTGCCTGAACCATCTGGAAGAGG
508 TCTGCCTGAACCCTTGGGGGAATT
S1# TCTGCCTGAACCATCTGGAAGAGG

4 F2
A:F2  GRK2*/- DNA ; WT
C57BL/6 ;45.46.47.48.49.50.51  F2 ; B:
F2 ;G F2 GRK2 */-

—-( transforming growth factor-§ TGF-3)

o GRK2

A S

GRK2
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Generation of GRK2 heterozygous

mouse using CRISPR/Cas9 and genotyping
Tao Juan Zhou Weijie Tai Yu et al
( Institute of Clinical Pharmacology Anhui Medical University

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

Anhui Collaborative Innovation Center of Anti-inflammatory and Immune Medicine Hefei

Abstract Objective

by CRISPR/Cas9 for investigating the pathogenic role and therapeutic implication of GRK2. Methods

230032)

To generate a G protein-coupled receptor kinase 2( GRK2) heterozygous( GRK2*'7) mice

GRK2 targe—

ting vector was constructed and the mixture of single guide RNA and Case9 mRNA was microinjected into zygotes of



Acta Universitatis Medicinalis Anhui 2020 Jul; 55(7) * 1041 -

12020 -6 -29 11:26 - https: / /kns. enki. net/kems/detail /34. 1065. R. 20200629. 1110. 011. html

AKAP12 G1/S MCF-7

1 1 2 3 2 2 2 4 1
A 12( AKAP12)
MCFZ . L
AKAP12 ( shRNA-
AKAPI2) ( shRNA-NC) ( estrogen receptor; ER)
MCFZ - Western blot AKAPI2 0% A
; CCK-8 N ; Western blot
12( A kinase-anchored protein 12; AKAP12)
( p21.p27)
CyclinD1 o shRNA-NC , ,
shRNA-AKAP12 AKAPI12 CCK-8 >
shRNA-AKAP12 o AKAPI2
(P<0.000 1.P<0.001)  shRNA-NC shR- ! sre Lras
NA-AKAP12 (p21.p27) AKAP12
CyclinD1 o 5 AKAPI12
AKAPI2 MCF=7 . 3 6
AKAPI2 MCF5 G1/S ;
A 12: : AKAP12 N
R 730 AKAP12 N
A 1000 — 1492( 2020) 07 — 1041 - 05 AKAP12 °
doi: 10. 19405 /j. cnki. issn1000 — 1492. 2020. 07. 011 AKAPI2
AKAP12 o
2020 -04 - 15 ER MCF-
: ( :81572061) AKAP12 ER MCF4
: oo 4 . AKAPI2 ER
200072 ’
1
E-mail: lin—
qing. linda@ 163. com 1.1 MCFZ . MDA-

female C57BL/6 mouse to generate gene mutation in Exon3. We got both 13bp-deletion and 19bp-deletion
GRK2 "'~ miceaccording to genotyping performed through PCR and gene sequencing. Since GRK2 homozygous are
embryonic lethality we cross-bred 19 bp-deletion FO GRK2*'~ mice with C57BL/6 to obtain stable 19bp-deletion
F1 generation of GRK2*'~ mice for propagation and the following experiments. Results The genotype of GRK2 ™/~
mouse was steady with significant lower body weight compared with C57BL/6 mouse at the same age. Western blot
results showed that almost half of the GRK2 protein expression was reduced in immune organs like spleen and thy—
mus as well as other tissues. Conclusion This GRK2 targeted genetically engineered mouse model will provide a
promising approach for understanding the role of GRK2 in the development of diverse organs and cells as well as its
pathogenic role and therapeutic implications in chronic diseases.

Key words G protein-coupled receptor kinase 2; CRISPR/Cas9; genetically engineered mice; genotyping



