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Role of augmenter of liver regeneration in cell model of palmitic acid induced hepatocyte
lipotoxicity by mediating regulation of mitochondrial homeostasis
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[Abstract] Objective: To study the relationship between mitochondrial augmenter of liver regeneration (ALR) and mitochondrial
dysfunction in cell model of hepatocyte lipotoxicity. Methods: The 10% fatty acid-free bull serum albumin treated L-02 cells were
used as the control group (BSA group) , and L-02 cells treated with 0.2 mmol/L palmitic acid (PA) as a cell model of hepatocyte
lipotoxicity (PA group ). Meanwhile, the ALR overexpression group (ALR-OE group )and the empty vector transfected control cell group
(Vector group) were constructed and treated with BSA or PA, respectively. cell viability, lactate dehydrogenase (LDH) release,
mitochondrial membrane potential changes, apoptosis and related protein expression levels were detected subsequently. Results:
Compared with the BSA group, the intracellular lipid droplet increased , the cell viability decreased by about 50% , and the LDH release
increased by 13 times, the expression of ALR in the mitochondria was significantly decreased in the PA group. There were no
significant differences between the Vector group and the ALR-OE group under BSA treatment conditions. However, the cell viability
increased by about 16% , LDH release is reduced by about 40% , mitochondrial membrane potential is increased by about 18% ,
cytochrome C release is reduced, and apoptosis decreases in the ALR-OE group compared with the Vector group under PA stimulation.
Conclusion: ALR is involved in the onset of hepatocellular lipotoxicity , and targeting the regulation of mitochondrial ALR can inhibit
the onset of lipotoxicity to a certain extent.
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NIEF AR L-02 WF i bR Be g%
RPMI1640 157723 G4 1L (Gibeo 24 ), EH) 45
HEJ MR (palmitic acid, PA, Sigma-Aldrich 23 /], & & ) |
TeHE W5 R 2F 1.5 H 25 1 (bull serum albumin, BSA) |
SRR R A (JC-1) R 7] 6 (L it o 26 A= Rt
H /7)), Cell Counting Kit 8(CCK-8, MCE 23 ) , 26
), ALR JiukL (75 4 48 22 W] ) |, Lipofectamine
2000 (Invitrogen A F) , S [ ) , 4 i 4 ki 14 53 25 145
& (A RAEYFARA AT I 0 Ge il
& (P A TR 5T ) , GAPDH  Bax . Bel-2.,
COXIV  4fi il (5 28 CHiiAk (Abcam A H], £ ), ALR
PR (BRI = Proteintech 7)) o
12 Fk
1.2.1 ez kB i

L-02 i3 ML 32 T3 10% 64135 HHE
(100 U/mL) LA J2 %% %5 % (100 pg/mL) [ RPMI1640
SEARIRAL, T 37 CREFAE TR AR IR H ik o
122 sherié

T 6 LRI A 40 M 1x10° /AL, 24 h 5 43 51
DL 10% BSA 0.2 mmol/L PA Zb ¥R W F 24 h 5 38 I
TH . 22 B W [ 58 40 M0, PBS B R 40 0 1 V%, I AT
210 TAFW , iR A1 TGS 15 ming FEIHEL
O TAEW , PBSFRUE 3 UK, 7R K = YL 41 iti#% 30 s, PBS
Bk TR LR EEEIER .

123 CCK-8 x| 2m i i& 7

i [ 3 000 A/FL%% BEK A Fb -+ 96 FLAR

W45 flo 24 h 550 5IL) BSA PAZLF24 h, 3¢

¥, BALINA 100 pL % 10% CCK-8 1 TAEW ,
URSEFEE 1.5 h, M5E 450 nm A0 9O RE | T3040
HMETE T o
1.2.4  FUBR L S Bt

YA LA 2 000 4N/AFL % EERT T 96 FL 43 51 LA
BSA J% PA 4b 3 24 h, 400 g B0 40 EE 374 S min,
AL VE W 120 WL F 8009 96 FLAR H , kS 5%
FHIA 60 wL LDH A T AR, TR 215 28 ke e i
A 30 min, Kzl 490 nm AL EE AR5 A (PA 4
PRL RO -5 PR HRFL IR G )/(BSA Ab BEZH IO
JE—25 FOC HEFLIROGIE) TR LDH AHX RSl
1.2.5 Jnkadk

& F B Bt {K Lipofectamine 2000 #% Y 3% 3 17
ALR I K505, L 2x10°4/mL 25 B Fh 6 FLR , I B
24 h 7 , LAJBORE : Lipofectamine 2000=1: 2 [{AFH 1 1
B TR L YR 2R 85 500 wL JCILE JCiA: R Y Opti-
MEM 1533 (2.5 wL ALR Jiik7 .5 pL Lipofectamine
2000 M AT B 1.5 mL EP 45, 580 IR A1 G
FE 20 ming AR FLAR, 4REE45 57 48 b, feJm
HSUZ0 e 5 2 P 0 R B e SR VR i ek A
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Vector 4 .
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Vector 41 % ALR-OE 21408 53-514%5Z BSA J% PA
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FIVKIE 15 min, THIESPHK DA AR 301K,
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P 2.5 WL P1IYZE b ST IE , = B
A 20 min, F i 1 200 g &.0> 5 min, 3 L35, Z Pl



5539456 10

Ji Ot e AR IR AR A D REARRASTEAR R AR TS T AR i

TP AR

20194£10 A MVERILT ], pE st R R 224 (A 2R B4R ) ,2019,39(10) - 1421-1425 <1423 -
FHAEDUE, BD Accuri C6 2SI ZH A R T 14 (K1D).
1.2.9 Western blot 22 ALRTEZBBPAFEFHERE WHEE
21 1t Ko 2 AR B A0 TP I A G e S R vk L R fe T B

fift 30 min, 4 °C 12 000 g &> 15 min, B34, BCA 1
I 5E AN 2B A . B30 pg/BkGE 19 2 R LT
SDS-PAGE #EA 7T HLIK , W42 % i 2 PVDF i 1, 5%
JI I 5 R & R BT A 2 h, —$T ALR . GAPDH |
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Vector ZH , ALR-OE 21 4 fifd =1 25 1 N ALR 2635 B i
BB 2A) , RIREHZERR ) ALR #3540 B34
(& 2B), 0 ALR 32 ik ik 2 HU AR .
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LDH B0 N2y 1265 (1 3A \B) , 5 W 1E 5 £ A {4
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AU BH S 88 0 (] 3C. DL E) , B PA 155 Vector
HAM LRI IAR T RS . ALR-OE 417F PA Ab B 5
YU F1 AL T Vector ZH T 16% LDH [ B th
W02 33% (18 3A \B) , BORLAAR I B A T i85 15% , 20
€825 C AN B R sk (1 3C. D E) o & H] ALR X

PA 1753 IO G RE 1 A S Z R AR 1) e B2 A5 32 45 BH Sl 477
TSR
2.3 ALRit & A 494 PA 5509 8 =
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Figure 1 PA induces cell model of hepatocyte lipotoxicity in vitro
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Figure 2 Validation of ALR over-expression Ty B R T 5 5 (0 48 A, o T8 2 VL T BG J  7
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Figure 3 ALR inhibits PA-induced lipotoxicity and mitochondrial dysfunction

A ] Vector 41 B BSA PA C [ Vectord] P [1 Vector 4
25 B ALR-OE4] - 5§ 2.0 1 WALROE4l 15+ B ALR-OE4]
Ky = Y = * * * *
. 5 @ 35 9 . L o L
~ 27 i 5 % S 15 20
S == = = & &1
i Bax " - 2 D2 = 1.0 &
=101 % S 0.5+
= 0.5 -~
54 Bel-2 M s O 06 LD: = =
04 CAPDH o D, 0.0- 0.0-
BSA PA - - a BSA PA BSA PA

ARSI LB B P T AHSC R Bax  Bel-2 3234 5 C: Bax di b 4554 s D : Bel-2 b L4553 s 4T LU#L,"P < 0.01,n=3,
4 ALRHIHIPAFZHAT
Figure 4 ALR inhibits PA-induced apoptosis
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