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Effect of stable knockout of AMPKal on anti-diabetic medication

function in L6 cells
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Hubei China)

Abstract The consumption of glucose by muscle cells is a key step in determining the level of blood sugar in the body.
Adenosine 5'-monophosphate-activated protein kinase (AMPK) , a key pathway in diabetes adenosine monophosphate,
promotes glucose uptake in muscle cells when activated by phosphorylation. In order to explore the key role of AMPKa
subunit in the treatment of diabetes, AMPKal protein in L6 rat skeletal muscle cells was knocked out by using regularly
clustered interspaced short palindromic repeats (CRISPR/Cas9) to explore the effect of AMPKal subunit deletion in L6
cells on the treatment of diabetes. The results showed that the metformin-promoted phosphorylation of AMPKa subunit
completely disappeared when AMPKa was deleted, and the effect of metformin on glucose uptake in normal cells showed a
decreasing trend in knockout cells. It reveals the key position of AMPKal subunit in the action of diabetic drugs, and

provides an important experimental model for precise targeted drug therapy and drug mechanism exploration.
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1.1 #R5NEE

KL L6 40l ; LentiCRISPRv2 [k 32 25 40
Sth13 . 10x T4 Ligation Buffer T4 4 % fifi ( 35 [& %% 2k
&) ;T4 PNK ., 10x Taq Buffer .dNTP . 1Taq ( K% 52 4=
Y1) s BsmB 1( 3 E A A ) (308 5% s iR & (R34
W) 5 BORLHE O £ B NG & (92 [ Omega) ;
a-MEM £5 57 3 (Z£ [# Gibeo) ; Lipofectamine 8000 ( 3
[ 9 A ) 5 BCA 4 11V J2 I 5 3 7 & . PMSF | SDS-
PAGE # Ji PR 3 e 1] 128 77 & . Tween-20 ., BeyoECL
Plus. b #E 28 #h W (32 25 K ) 5 Protein Ladder ( 35 [
FEBR K) 5 Anti-AMPKa | Anti-p-AMPKa ( € [# CST) ;
Anti-B-actin (22 = K ) . HRP-goat anti mouse IgG (
Sy i 22 CW0102S) 5 51 4 A Bl b B PR P (i
R,

W R B I AR R e 3R BRI R &R 4 (3L [

BIO-RAD) ; 4 Jf %5 5= 46 ( J1 BRAEW ) 5 it =X 4t gAY
(BD/ZAF]) s DYY-6C B AL JKAY (b 578 — A 4% ) 5%
R B0 BL (T AT ) 5 i A A (Infinite200 Y
TECAN) ; Real-Time PCR System (35 [FEZEZ ).
1.2 RIRRARERIEE
1.2.1  sgRNA 57 #9383+

76 NCBI _F#6% K B Priaa 1R F, 5
CRISPR 7E £ 511 T H 3 http : //crispr.mit.edu/, 3£
PEVE 43 5 5 1Y sgRNA, MR 4 LentiCRISPRv2 # {4 I
BsmB 1 B2 il /i 14 B 1) 457 15, 7235 22 11 sgRNA J¥ 51
5V S I CACCG , X 1, B M Y 5" 0 8 i AAAC, 37
SRR C. sgRNA 551 W3 1.

#1 AMPKal sgRNA K 7% PCR 551
Tab. 1 AMPK al sgRNA and colony PCR sequences

EILZERS 1Y
AMPKal-YI-F CACCGAAGATCGGCCACTACATCCT
AMPKal-YI-R AAACAGGATGTAGTGGCCGATCTTC
AMPKal-Y2-F CACCGCATCAAGCAGGACGTTTTC
AMPKal-Y2-R AAACGAAAACGTCCTGCTTGATGC

CAGTGCAGGGGAAAGAATAGTAGAC
CGTTCACGGCGACTACTGC

LentiCRISPRv2-F
LentiCRISPRv2-R

1.2.2  LentiCRISPRv2-sgRNA & i # 4k # #) 3 fo

=

=

BsmB 1L 1% , 56 “C g Y1 i ki, 15 21 26 1
LentiCRISPRv2 2 A4, U fise [ 5w I H MR BE 5 1l
(4 B XF ) sgRNA IR kOl WUEE | 5 2k 1k 1
LentiCRISPRv2 #8 /& 1 F T4 i 2 W % 4% , #E & 7F
42 °C, It7 45 s WIS WAL 2 stb13 RS2 AR A Y
WU TR E B R YU 37 CH R,
PR R R TR TR PR IE BRI S L (R 1 g 1) E A
HEAT R PCR BHIE , 2185 |91 5 sgRNA ) PCR =4
KN K 500 bp 2247, B AE ), 220 r/min 35 5 , f£ R
TE DU P w0 S 2 A AR T
123 s KA a3

fd FH 10% FBS-o-MEM 15353506 203T 4i i 15 5%
FIRAS RAF RRRAS R4 AY 293T 4 i 42 FP e 6 FLAR
o, 15 H A K 80%~90% T HAKE YL . B YL i K
#5411 mL 10% FBS-o-MEM, Ji5 EfL A YLfh 2 .
YRR 2 g TORL(1 pg V2 2ifAR+0.75 pg PSPAX2+
0.25 wg PMD2.G) 1 6 L lipo8000 %% YL i 7 . %% Yy
12 h J5 4 AR IS W (15% FBS-a-MEM, 10 mM
HEPES) , & fL 2 mL. % 4% 48 h J5 Wi 2 , B i
WG I 0.22 wm YU . 7E IS0 BE Z 1T L6 241 L4 Ah
FNNFUAR , 4~6 h e e ORI 1 mL, FLEEINA
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Tab.2  Genome sequencing primers

EIRZEQS Bzl

cxAMPKal-Y1-F CGCAGACTCAGTTCCTGGAG
cxAMPKal-Y1-R TCCTAAAAGCAAGGCAGCGA
cxAMPKal-Y2-F AAACACGCCCAGATTCAGGT
cxAMPKal-Y2-R TGCAGAGTGGGTTTCTGGTC

1.3.2 Real-time PCR ## mRNA 7K -F

NCBI [ 3l £ 4% K SRR AMPK ol 8 1 4 it 5
Y CDs J¥ 1) , https : //www. primer3plus.com/ %] 3 15
5195, 77 50 0L 2% 3. RNA 42 B 7 6 42 BCS
RNA 4545 1054 584 ¢ DNA.

AR £ : 5% Real-time PCR mix 10 wL, Primer-
R 0.5 pL, Primer-F 0.5 pL,cDNA 2 pL,ddH,0 7 L.
Real-time PCR{SUK .

#3  Real-time PCR5[¥))751
Tab.3 Real-time PCR primer sequences

EIRZES 519751
AMPKal-F CGCAGACTCAGTTCCTGGAG
AMPKaI-R TGGACCACCATATGCCTGTG

B-actin-F CCACCATGTACCCAGGCATT
B-actin-R CGGACTCATCGTACTCCTGC

1.3.3 Western Blot & & & K -F

o P A= 7 L6 4 Ml 55 AMPK ol 25 11 i B3 240 i
A KGR B 90% ML G SR, B HUAH i S 2 1, SDS-
PAGE Lk o , 5 1% . TBST 1 (19 5% 1Y BSA &5 4 1)
HP1 1 h, TBST Y35, —$i 4 CWEE &%, TBST
PR3, 914 CHHE 1 h, TBST 3K, J5 PBS &M
K, )5 ECL i 5 M g2 45 51
1.4 BB R E B ERIUKERIEN

B L6 40 LA AMPK ol 25 P R 5 40 B ik 20 1)

T 96 FL AR b, P b 40 Ji 2% 4 A 5 51, A 2H S R
6N FLEE , BALINA 100 pg/mL — H XUIRAE A
30 min, B3Pk X BRCZE fm A = FOSUI AR [R] 4K R Y
DMSO. {7 FH 7 7 M 4 1 il 1) 6 A 00 ) 26 -k K
AKF . BlEAR ARSI 505 nm WS B 45 96 FL AR 4
AL BT
1.5 SitsHh

Origin 9.0 1 Adobe Hlustrator 2022 2 & , i-test
T HUE  P<0.05 R W] 20 ] 22 5 HA e it 2 3L (
*,P<0.05; **¥.P<0.01; **%.P<0.001).
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Fig. 1 Expression levels of two AMPK « isoforms in L6 cells
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TCTTGTGGAAAGGACGAAACACCGGAGACGGTTGTAAATGAGCACACAA
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e ] -
3000 by Ll h A A
2000bg N AN
TCTTGTGGAAAGGACGAAACACCGGAGACGGTTGTAAATGAGCACACAA
1000 bp LentiCRISPRv2 +t + t + + + + + +
AGAACACCTTTCCTGCTTTGTGGCCTCTGCCAACATTTACTCGTGTGTT
750
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e
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Fig. 2 Recombinant plasmid DNA gel and sequencing results
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Fig. 3 Comparison of mutant cells with wild type
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Relative expression fold change
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Fig. 4 AMPKal mRNA levels in in mutant cells and wild type cells
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Fig. 5 AMPKal levels in mutant cells and wild type cells
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Fig6 The level of p-AMPKa1 in mutant cells and wild type cells
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Fig. 7 Glucose uptake levels in mutant and wild-type cells
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