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Effects of annexin A1 mimic peptide Ac2-26 on ferroptosis and mitochondrial function
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[ ABSTRACT] Aim To explore the effect and mechanism of annexin Al mimic peptide Ac2-26 on ferroptosis in hu-
man umbilical vein endothelial cells (HUVEC). Methods Induction of HUVEC ferroptosis was achieved by the clas-
sical ferroptosis agonist RSL3, with subsequent intervention by the annexin Al mimtic peptide Ac2-26.  The cell number
and viability were detected by CCK-8 kit, the levels of malondialdehyde ( MDA ) and glutathione (GSH) were detected by
ELISA, the expression of ferroptosis-related molecules and adhesion molecules was detected by Western blot, the lipid re-
active oxygen species ( ROS) levels were detected by C11-BODIPY fluorescent probe, and the mitochondrial reactive oxy-
gen species (mtROS) levels were detected by MitoSOX probe. FeRhoNOX-1 fluorescent probe was used to detect intra-
cellular Fe’* content, perspective microscopy was used to observe mitochondrial morphology, JC-1 fluorescent probe was
used to detect mitochondrial membrane potential, kit was used to detect ATP levels, the Scratch assay was used to detect

cell migration ability, and nitrate reductase assay was used to detect nitric oxide (NO) level. Results  Ac2-26 inhibi-
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ted RSL3-induced decrease in HUVEC viability, up-regulated the expression of suppressor of ferroptosis proteolytic carrier
family 7 member 11 (SLC7A11), GPX4, and ferritin heavy chain 1 (FTH1), increased the GSH content, decreased the
MDA content, reduced the generation of intracellular lipid ROS, and decreased the intracellular Fe** aggregation ( P<0. 05

or P<0.01); Ac2-26 inhibited RSL3-induced damage to HUVEC mitochondrial morphology and function, up-regulated
ATP content (P<0.05) and mitochondrial membrane potential ( P<0.001); Ac2-26 inhibited RSL3-induced decrease in
HUVEC migratory ability, up-regulated NO levels, inhibited intercellular adhesion molecule-1 (ICAM-1) and interleukin-

1B (IL-1B) protein expression ( P<0.05 or P<0.01).

Conclusion  Ac2-26 inhibits RSL3-induced ferroptosis in

HUVEC and maintains mitochondrial morphology and function, as well as HUVEC function.
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— & A (nitric oxide, NO) & X 7| & ( & F 4%
#) 4k % @ & #% 1[ (ferritin heavy chain 1, FTHI ) ,
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581/591 TAE, 4 3L 200 pL, 7 37 °C H 2 w335
T & 30 min, § PBS VE UL A 1 7//(,7111)\2 mg/L
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A 4ME F13R T 13.3% (P<0.01) ,{H Ac2-26
ABE % Erastin 5519 HUVEC JET- (Kl 1),
2.2 Ac2-26 M RSL3 5/ HUVEC $K3ET-

C11-BODIPY Z&EHEr Kl 45 4 Wl /R, RSL3 5
S HUVEC R B B i 4 (0 550k, 28 6 I e
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&N RSL3 201 75.7% (P<0.05), Western blot
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Fer-1/(FnoI/L) Fer-1/(u_moI/L) 10.0 pymol/L Erastin 1.0 pymol/L RSL3
B 1. Ac2-26 3f RSL3 #0 Erastin 55/ HUVEC 40M8iE M (n=3)
A N 1.0 pmol/L Fer-1 4b¥ HUVEC 1 h, il A DMSO(1%0) FIAS [l B 1) RSL3, 485 F CCK-8 371 & A I 41 i %
B} 1.0 pmol/L Fer-1 £b¥E HUVEC 1 h, LA DMSO(1%0) FIR[EIE B Erastin ZbFE 24 b, #RJ5 H CCK-8 127 &k 40 B 1 5
C R T Ac2-26 AF HUVEC 1 h, LA 10.0 wmol/L Erastin ZbFH 24 h, #R J5 H] CCK-8 1271 &0k I 20 U3 7
D HARFVEEERY Ac2-26 #LFE HUVEC 1 h, LA 1.0 wmol/L RSL3 AbHH 24 h, SR J5 1 CCK-8 11 £ K6 I 4 it 3% 7 .
a Jy P<0.01, 5%B4 A ;b 2 P<0.01,5 1.0 pmol/L RSL3 4 ;¢ 9 P<0.05,5 10.0 wmol/L Erastin 2H 0352
d g P<0.01,5 0 wmol/L Ac2-26 #H L%,
Figure 1. The effect of Ac2-26 on the viability of HUVEC treated with RSL3 and Erastin(n=3)
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2. Ac2-26 ¥t RSL3 iS5/ HUVEC $kZZ TR0 (n=3)
A, B NJH10.0 wmol/L Ac2-26 43 HUVEC 1 h J5 , A 1.0 pmol/L RSL3 4:H 24 h, $KJ5 i C11-BODIPY Z&CARAH KM ig Biid 4k ,
LI EACERAE T, S BT AR RS T, 15 (R R ANMRS , Merge & P 8 (AR NG TT St B ALAR At 2 002, LLBIRK 75 pm;
C A 10.0 wmol/L Ac2-26 ZbF HUVEC 1 h J& , LA 1.0 pwmol/L RSL3 AbFE 24 h, 4R )5 ] GSH KX & A8 GSH & &
D M 10.0 wmol/L Ac2-26 b3 HUVEC 1 h )&, A 1.0 wmol/L RSL3 4b3 24 h, #RJ5 Fl MDA #5343 & 46 MDA & &,
E.F 41 10.0 wmol/L Ac2-26 43 HUVEC 1 h J& , A 1.0 wmol/L RSL3 Ab¥H 24 h, 9K )5 1] FeRhoNOX-1 FRETAS I 40 L Fe?* |
AT Fe?t | ORI, LLHIR R 150 wm;G ~J R 10.0 pmol/L Ac2-26 4L HUVEC 1 h 7,
JIA 1.0 wmol/L RSL3 4L 24 h, SR J5 FH Western blot 4 IET-HH L H R IA
a N P<0.01, 5% R4 3 ;b S P<0.05,¢ 2~ P<0.01,5 RSI3 41 Hb4s,
Figure 2. The effect of Ac2-26 on RSL3-induced ferroptosis in HUVEC(n=3)



CN 43-1262/R " [E Sl k{244 & 2025 4F55 33 455 4 307

2.3 Ac2-26 %l RSL3 FS0) HUVEC Zebifkiiifns  JOUIRET I 45 R f 75, RSL3 4b 3 HUVEC J5, 9%

BT R AT R oR  FE RSL3 AbFR A rh 2 OGIREE (A X BRAH Y 1.5 % (P<0.01), 5 H]
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& 3. Ac2-26 %t RSL3 558 HUVEC A KINEE R H IR (n=3)

A A 10.0 wmol/L Ac2-26 Ab¥E HUVEC 1 h J& ,JlIA 1.0 pwmol/L RSL3 AbHH 24 h, FHHRAEEE E W FE 1 min, 285 T F 400, B 5 e 1
B ARBE MR R 3 (T S ARRERLIR , ILBIR N 5.0 wm , BCRJE HEBIR K 1.0 pm;B.C 5 10.0 pmol/L Ac2-26 4b¥ HUVEC 1 h )5,
JIA 1.0 wmol/T RSL3 4b¥ 24 h, 85 F MitoSOX ZEEHAIN mtROS, 4T (/8% miROS, HfFl R4 300 pm; D.E A 10.0 wmol/L
Ac2-26 4bFF HUVEC 1 h J& , JIA 1.0 wmol/L RSL3 4b¥H 24 h, #RJ5 I JC-1 P SGARAT M I LRI 5 i (o7, 21 (A0 e 1E 3 2ok A
L EACRLARLIR IR AL B, W A AURANMIAL  Merge [ Hh 3 (0, Q3R 1E 3 LR M 5 IR RS2 LR S e Aoz, LI 150 pum;

F 9 10.0 pmol/L Ac2-26 A3 HUVEC 1 h J& , /LA 1.0 wmol/L RSL3 b3 24 h, #RJ5 FH ATP A A6 ATP &8
a P<0.05,b Jy P<0.01, 5% FEA1 LS ;¢ 2 P<0.01, 5 RSL3 41 L,

Figure 3. The effect of Ac2-26 on RSL3-induced mitochondrial dysfunction in HUVEC(n=3)
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FRT IR 40. 7% ;5 RSL3 ZHAHIL , Ac2-26 REAS  AGF SRR I 25 5 W7, S5 AR AH L, RSL3 &b

AT AL R 4L 5 74. 3% (P<0.05) , Western blot — FJ5 NO & &1 48. 8% (P<0.05) , il A Ac2-26

K4 9 R | 5 IRALAR e, RSL3 AL BHJS ICAM-1  J5§ NO & & B 1F % /K F, {35 RSL3 441, NO

FIL-1B IR 4 3G 58. 1% 1 32.4% (P<  Gradfin T 51.8% (P<0.05;& 4) .

0.05 3 P<0.01) ;5 RSL3 A, Ac2-26 BEME
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4. Ac2-26 ¥t RSL3 % 5H) HUVEC ThEERERSRIEIN (n=3)

A, B HUVEC #80F 6 LI E 95% Rl 5 , AL WM Sk M — 2% 128, SR FVIR L 75 85 97 5 ( <29% FBS) 1597, 42 10.0 pmol/L Ac2-26 Ab3H
HUVEC 1 h J5 ,iITA 1.0 wmol/L RSL3 2 24 h, 2R 5I7E 0 h(ZL€) 1 24 h( i €) fff FHE 380 B8 ;¢ D JE  HUVEC F 10.0 pmol/L Ac2-26
AbBE T h, SR 1.0 wmol/L RSL3 Ab#H 24 h, >R Western blot Al 48 AE (5 5 2 11 33K  F 2R NO &l & 440 HUVEC h NO 1=,
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Figure 4. The effect of Ac2-26 on RSL3-induced dysfunction in HUVEC(n=3)
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