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0 R 93 P I B3 28 b Gas6/ MerTK/ GPX4 15 5 ik 2 5
PeE S ngdn i seT 1 IF 5

B2 REOIL X R, 25N
(KT TEWER(HAHTERFWERKDER)BRA, K 410006 ]

ME BM SRR LB AE (DR) i K A5 R S M 2R 6 (Gas6 ) /Mer i 2 BRI S (MerTK) {5 530 B 2 5 2k
BT EN, FiE ARG E I ARPE-19) 20 4 B4 HG 41 HG + sh-Gas6 1 H1 HG + Gas6 2, ¥
YA FE T 25 mmol/T. D4 F TELBLAS N MLHE (HG) %58, XF BRI ZFE T 20 mmol/L HEEEE +5. 5 mmol/T. 4 % 4l #F
B, B K RBEHLS A IE XA DR 41 DR + Gas6 41, 541 20 H, a3 I8 PR 5T STZ ¥ 7. DR B8 3 i 40 A4
riiat3) £ -8 (CCK-8) PRAR AU A . 38 3 it =X A0 A A I 52 g 0 7% 4 4L (ROS ) /K F-, 33 o A= A0 58 TN 8 (MDA ) B 41k
Yy AL B (SOD) 4 e H ik S Ak Y it GSH-Px) K PEAE A6 T, 3T Western blot 3504 Gas6 \MerTK 2K 4 3235 50 .
R 5 HG HM,HG + Gas6 HANMITE J1.SOD , GSH-Px /K F 5 Z M (P <0.05) , i Fi-ROS . MDA /K- . Z K (P <
0.05) ;HG + sh-Gas6 ZH ZHMli% JJ .SOD ,GSH-Px /K F- i B AR (P <0.05) , Jif Bi-ROS \MDA 7KV &1 i (P <0.05) , UL4h,
HG + Gas6 42045 Bt H iRt AL 0T 4 (GPX4 ) T A FIAH HG 1B E N (P <0.05) ,HG + sh-Gas6 4 41fiiH GPX4 FHH
FRH HC B E WA (P <0.05) , 53 HRAUARE , DR 41 B ST 00 P90 55 4eh 28 £F 4 J22 JEL i 8 S B AIK (P < 0. 05) , DR + Gas6
ZH %% DR 41 EHM (P <0.05) . HAF, DR + Gaso AP 2 _E2 (RPE) 41410 MDA K- B2 FEIK(P <0.05) ,GSH
JKFEFN Gas6 MerTK ,GPX4 ZE R IK BN (P <0.05) . 4518 HG AP S0l Gas6/MerTK 5538 i, N GPX4 97
Bk, 155 ARPE-19 40EAZFET- A4 KM, BLsh, ﬁﬂtﬂ* DR KRB AU Gas6/MerTK {5515, I8FE RPE 41
LUR BT FI RN, HAT B9 5 0 X Y- 25 40 D o 20 2 Ak R TR

KR IR G 7S s A A KA R S MR R 65 Mer I SR I 5 BRBE T K

RESES RS587.2
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1 DRI PR I 9% 48 (diabetic retinopathy , DR) J& 1 6 ( growth arrest-specific 6, Gas6 ) ¥ MerTK 5
SERHAMEERENZ " WK GE Fgg 5, BEE T RPE UM A EIIRE, TRt R
Jifd (retinal pigment epithelium , RPE ) {37 10 ] Jl5 i £ LI 2 T B MerTK 2 A 3 1) 2 I K, A
Kz R KA A I 2 ], HeIhRE SR T g M HG 53R MerTK A7 5 3 2 75 0K gl AL 1
HOW N T R E W], BRI TE DR A& HLA  PETENR PRE A0MIBRSE T (E AT — 5T, i
(2 SEAESE | EULRIEBOA R RPE AR (LA FEOHT T Gas6/MerTK {5 53 #% 78 HG Ab B &
B DTk B S R U P 220 WS S gk ARPE-19 4 B A 2R BE TR 48 A A= 43 i 4
SET-E LRI RPE AMSE T e f EE M DR KRBT IS L.

Mo Ri0, HEICT DR f RPE AURBIE T ESE | s

R R AL AN R, Mer 1% 2 BRI ¥ ( Mer

tyrosine klnase,MerTK) CHFsE 55 RPE 400G L1 EZRFSME  Z-VAD-FMK 3- LRI
VEFR RS AR BT Jel] 5 T i i PR 0 (3-MA) Fl ferrostatin-1 ( Fer-1) g H 3£ [ Sigma-
(high-glucose, HG ) i) RPE Z0fi i MexTK fyfejkyy  Aldrich 20, pLKO. 1,psPAX2 . pMD2G ORI H 5%

. = . ) .

SFE(E GEALANA MerTK GORLUAE K5t a sppege 1 Addgene 237, lipofectamine 2000 T 71 52 B In-

vitrogen 2 F] , pcDNA3. 1 # A& H 3£ [ Life Technol-

2024 - 07 -03 $EUk ogy N B Gas6 ((sh-Gas6 ) B 185 7 Ml Gas6 1
FETUH WA DA RZERHTRIWUA (45 :D202307026842) R . ; 8 =

K i : W 75 T 1R 2 A

- %%J:Fﬁ*i( Gas6? Wa A LT q’ﬁﬂiﬁ%*ﬁ'ﬁ!_\ Hl,

BN, L, B AT, 50 45 E %, E-mail : 329317314 @ P (malondialdehyde , MDA ) . i % 1 47 £ AL 1}

qq. com (superoxide dismutase , SOD ) It H ki 2 AL 9y 1t
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( glutathione peroxidase , GSH-Px ) F& MV iR 751 &5 04 H B
TR A W) T AR 5 T A B2y 7], FerroOrange (C11-
BODIPY ¥ [ 2 [ Thermo Fisher Scientific 23 7], FAC-
SCantoTM II %) H 25 [E BD Biosciences 2\ H) , 5E 2541
ZZhI . GAPDH | Gas6 , MerTK | 2% bt H ik it S 1k il 4
(glutathione Peroxidase 4, GPX4) HRP-conjugated IgG
Pkl H 92 Cell Signaling Technology /A 7], Bicin-
choninic Acid 5l {7 & . 12% SDS-PAGE Il
H 7 Beyotime Biotechnology 7~ H], 5 —. 3 £ ¥
JE A2 R OGTARIE A 35 [ Millipore 24 7], CCK-8 ¥
W H H 2 Dojindo Molecular Technologies 23 H] , 75
AN FIPET G (155 & A 5215 BOSTER 22w,
2 AR B H 2R Olympus 23 A, Phoenix Micron 1V
A8 ] S 4G AU ) B € [ Phoenix 23 A .
1.2 4 AMMEREZE T 40 (adult retinal
pigment epithelial cell 19, ARPE-19) ZE+F7E Dulbecco
[ R Eagle Y5525/ BRI EGY F-12 1 2R EY
A 10% M A4 LS R (90 U/ml) MR R
(0.09 mg/ml) , HIFE 37 °C 5% CO, F195% O, [P
R AR
1.3 #fE¥ESF 1% ARPE-19 404 Fh 5] 6 fLAk (2
x 10> N/FL) H, IE#E 12 he 4351 10 pmol/L Z-
VAD-FMK .5 mmol/L 3-H 3 JIif 52 0% (3-MA ) F1 5
pmol/L ferrostatin-1 ( Fer-1) B2 4% ARPE-19 41 Jifg /S
J&i F 25 mmol/L #j %4 (high glucose, HG) 1557 48 h
FIFARHIASS HG FREED o X % IR e 440 7 ik
JE A 25 mmol/L HEREE +5. 5 mmol/L i FEE 57 .
T MK HG FRBE XS ARPE-19 4 il 1 Gas6/
MerTK #5235 B 52 M0, #4052 8% T HG 3550,
12 .24 48 h AT Gas6/MerTK HIZRIEIIT
J TR Gas6/MerTK {5538 i HG 75 5 1 4
LA A FNERZE T 52 W, 4 40 g 23 S % R ZH  HG
20 HG + sh-Gas6 41 1 HG + Gas6 4., .+ HG +
sh-Gas6 ZHHl HG + Gas6 ZH{E5:# T HG 351124 h
43I FH sh-Gas6 5% Gas6 i 323k FOk 7% YL 4 i, 4%
JEAS AN S EE T HG P45 24 h,
1.4 BFESENSH RNA FH K Gase 1
RNAi ZERK TR 2 Agel/EcoRI T AL A pLKO. 1
Bk, T4 25 K . sh-Gas6 #1 (1689-1707 1) ,
GGAGAGAAGCUUCAAGAATT; sh-Gas6 # 2 ( i &
2864-2882) ,CAUGGUUAUAAACAAUAATT, N T4
eI EE L SZ IR 1 lipofectamine 2000 FH shRNA
P A AN b £ 25 BokL psPAX2 T pMD2G %% 5 293T
A, SRS TE 48 ~72 h Je W S AR R FIEH,

¥ Gas6 ¢DNA TEFEF| pecDNA3. 1 # 4k, LIty
T Gas6 1L FKIRFR (Gas6) . ZRJ5 i H lipofectamine
2000 ¥ BRI S ARPE-19 411id
1.5 MDA . SOD #1 GSH-Px HIUIE Kk
F & A 40 A1 K B RPE 41 447 MDA . SOD #i
GSH-Px /K-,
1.6 #HMRNERTREMKBEFERN (HH Fer
roOrange F1 C11-BODIPY 5 72 43 51 K6 00 4410 iy P &
B 1 FRg B 4 4 (reactive oxygen species, ROS)
K, BN AE &4 10 wmol/L FerroOrange ¥, 10
pmol/L C11-BODIPY Hy¥5 AP E 1 h, AR5l
i R BRI S PBS N 1% BSA 1R4A, Bt
Ot W RIS A L FerroOrange ¢ G BUIR . 38 i
FACSCanto™ IT it =4 HL AR A AR BT ROS 7KF-
1.7 Western blot 3 #7  Xf K Bl RPE 4 £ 5%
ARPE-19 4l #E4T Western blot 7347, F 58 &34
G SRR AL s i . 24 TE 4 C LA
15 000 r/min Z5.0> 10 min, JH Bicinchoninic Acid &
P SR 3791 8 DU B P R L o 30 g B TR
TnAREEE RS AN kGE I, il T 12% SDS-PAGE 41
B LRGSR B IR O RS R [ 2R
—PUARTE 4 CIFF L7, 285 55 HH R 14 55 —Hi 1A ms
H o TEREE H A 2 G A k57 b e 58 14 25 1
I, #%J5 , f#H Bio-rad ChemiDoc filt#5 %5 5 48 WL 5%
JIEE B BT AR R . GAPDH (1 : 10 000) . Gas6
(1:1000),MerTK (1 :500),GPX4 (1:1000) .
HRP-conjugated IgG(1 : 8 000)
1.8 CCK-8 MUE Il EIFwmA 96 fLARH,
JFAE 37 CHI5% CO, TIHEE . SAEIA 10 ul CCK-8
W, ARSI E 4 h J5,7E 450 nm AR WO, il
FHA LT3 GEE (OD) THEAE T 20 i AE %
T A AR = 5Y74L OD/ X R4 OD x 100% |,
1.9 FYWEBPHEINLRERF ZRNshY
TR ARG ARVO( S 7E IRFHFIAL 58 B 58 1Y
NI AT, IF 280 Be A0 3 22 D S 4k o (L HE
5:201062) , AR (200 £20) g BYHELE SD K EUE
H KT R B ARG BRA ] R 55 26 R (23
+1)°C , MIXHEE 40% ~50% , B33 12 h [
B, A HAREBCE I AUK B BB 7k 6 IR A
(n=20),DR 4 (n=20),DR + Gas6 41 (n =20),
B Xt R A1, At 21 1 TS 1 3 558 STZ 3, I 35 B
STZ %525 72 h J5 BEHLAHBUAARE K F > 16. 67 mmol/L
AR BT T5280 ) DR + Gaso L TEMEIR NG 8 J& I
i ARERF AR B T A Hamilton 7 5945 2218
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S 1 pl /) Gas6 af Rk ks, LAkt G R RS I 78,
TESS 12 JAlBS , R B2 KA F R IR A | 14053 25 RPE
TR, A AE 37 °C F B I 4k 30
min FIALIE R B9 RPE 400 5 H fh 25 4 4r ™
FH 0. 25% JBE 26 A BG-EDTA #f— 25 i B 401 5 min,
JEA M 40 M A5, X202 B, K IR
R 4% Z WD 48 h | 83 3 9 LB B K
e ARSI S wm BB, R
IIANG LG A S T g 8, 78 200 f5 0K
DG BB T AT,

1.10  Stifid = 48 F 7 = 34 ( spectral domain
optical coherence tomography,SD-OCT) 1% H
BAIFE St AR VRIR T KRS ~ 10 min DAY kML, 7E
AN FA I3 — T SRR R IR AR 1k T,
Phoenix Micron IV HfL [ I B85 8 ik e DAL # 28 2k Sy
SANNOEZSIZ ST Sk N R I I SR 0
FAIRIAL B A 20 S EUR AT F 2 LUHER D5 . Phoe-
nix B EAL T R E B2 4 4E )2 (retinal nerve fi-
ber layer, RNFL) 3425

111 Zeit=403E (] SPSS 25.0 4748170
Bro B3R A3 ST S & +5, IR
[0 77 22535 ( ANOVA) 15 J5 Bonferroni 22 5 FL K
BRI A A AL B 25 5% . P <0.05 NN ZE A S0
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NE-98
2 R

2.1 HG 3t ARPE-19 4% L T-F1 Gas6/MerTK
RIEZM N THIE HG 5S040 A K] 2 75
RHERIET- T R, JH Z-VAD-FMK (2 it K 4 g4
HIF) 3 - JE BRIEERS ([ WA i 51, 3-MA ) k0 o]
E-1(FHET-IMHIF] , Fer-1) Zb B ARPE-19 40}, 9%
J& F HG Kb FR 3-MA X} HG 755 (19 40 i A 4 41
Y CRE RN B 8 SR 0, Z-VAD-FMK Fl Fer-1 4b
L ARPE-19 ZHH ¥ /i 5% T HG a9 i A K
K (F=8.92,P<0.05) (K 1A) . XELRHE R
YR T AERIE TS RES 5 T HG 28715 S 4
ARSI, AN, #E HG 4B 12 h 5 BEJR - ROS,
MDA 7K Z AN (P <0.05) , - H7E24 h #148 h
JEiE— T (F =22.73.30.62, P <0.05), 1
SOD ,GSH-Px 7K V- 341 L s} [RI K 461 1) I s N R (F =
28.92.17.81,P <0.05) (& 1B-1E) , 4% T 2k L
T Gas6/MerTK 7£ ARPE-19 40 ik 56 T~ W LEAE
JH,i# 3 Western blot 43 #7#f %€ HG XF Gas6/MerTK
FIEMFE , 76 HG 403 12 h J5 , ARPE-19 40 ffi+h
Gas6 \MerTK #E [ (17K V- FEA%, I H7E 24 h 148 h
BT AL T AR (B 1F)

A 150p B 6r fkk C30p A&ﬁ‘k
ANAN
€ AA %
&}
;\? i 8 } =
< 100F (E; . o 4T E 20f &&&N
= ok g E&&N g
B = &&&
= B} E
= % &&& \g’
< 50k 2+ 10
S S =
)
=
3
0 0 0
a b c d e f h i j f h i
D E g ] . g J
80 2000 £ g h i i
Gas6
60 [ J_E _ 1500 | % _:LE MerTK
£ > && GAPDH
) && -9
= 40 ¢ ~ 1000 [ &&&N
a = s .
s sssn @ Vv E1 EHES ARPE-19 MM ETH
A
ol L& sool Gas6/MerTK 3 i% 2 B 18] 4 5 4
Fig.1 High glucose induced iron death and Gas6/MerTK
0 0 expression in ARPE-19 cells in a time-dependent manner
f g h 1 f g h i ] A The effects of Z-VAD-FMK, 3-MA and Fer-1 on the via-

bility of ARPE-19 cells were measured by CCK-8 assay; B-E: The levels of lipid-ROS, MDA, SOD and GSH-Px in cells were evaluated at 0, 12, 24 and
48 h after culture;F: Western blot was used to analyze the expression changes of Gas6/MerTK protein in ARPE-19 cells; a:Ctrl group;b:HG group;c:
HG + Z-VAD-FMK group;d:HG + 3-MA group;e: HG + Fer-1 group;f; Ctrl group;g: HG-0 h group;h: HG-12 h group;i: HG-24 h group;j: HG48 h
*** P <0.001 s Ctrl group; *P <0.05, #P <0.01, P <0.001 vs HG group;*¥P <0.01, ***P <0.001 vs HG-0 h group;
4P <0.05, 22P<0.01, 222P <0.001 vs HG-12 h group; 4P <0.05, 44 P <0.01 vs HG-24 h group.

group; * * P <0.01,
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2.2 Gas6 LIAFTIEX HG FSHIMMAEKINH
FMERFE TR 5 REAK (Vector) 5 5 A0 40
ML, FHZIK Gas6 11895 75 ( Gas6 ) #% 5 ARPE-
19 41530 Gas6 MerTK it RIL (K 2A) . 5
HXTHE ShRNA (sh-NC) 5% 3 4 ii A L |, sh-Gas6 7
F ARPE-19 4l 1 Gas6 MerTK ZE 142635 T, H
1 sh-Gas6-#1 MR W% (K 2B), 5 HG 4
AHEE, HG + Gas6 ZH 41 Mfd 3% 71 .SOD , GSH-Px 7K - i
FHEIM (P <0.05) , i 5i-ROS . MDA 7K - & 3 A%
(P <0.05); HG + sh-Gas6 41 41 Jifd 1% /1 ,SOD , GSH-
Px Kl F AR (F =8.92,17.61 ,11.24, P <

0.05) , JEJF-ROS . MDA /K i 34 fi (F =19. 03,
16.54,P <0.05) (& 2C2G) , i 3 JH 42 48 % 241 ifd
AT LRI 2R B 1, 5 HG A AH I, HG +
Gas6 41 4 RS (9 0 i 8 (P <0.05) ,HG +
sh-Gas6 ZH 21 Jfd v 1 (8 5 O 1 25 35 (F = 21. 66,
P<0.05) (Kl 2H), L4, HG + Gas6 41 4f fifd
GPX4 HHRIBE HG M, HG + sh-Gas6 41 Y
o GPX4 S RIBH HG AP (Kl 21)

2.3 RSL3 #li#i% % Gas6 X HG i ARPE-19
AR E T HIRIPIER i RSL3 (—FpEksET™
WBsh ) Al Al GPX4 2 16 Sk 38 i 4 i gk FE T

A B C D -
150 5
h-NC sh-Gas6 . it
Vector Gas6 sh- #1 #2 g n J_':—
Gas6 = 8 Hkx
Gas6 S 100 b = ## ©
E 3t
MerTK MerTK = - j:;
<
= it 52k HHH
GAPDH GAPDH 5 50t 2
3 ~
=)
Eir
'_‘ ’;‘
0 a b c d 0 a b c d
E3or- Fgor G 1500
Hitht T
_ j—E 60 L i 9"__
E 20f 2 E3 ~ 1000} »
3 =)
> *okk 5 <
E E a0k sk S;
g 10 2 8 so0f
= i 20k i > #
a b c d a b c d a b c d
H a b
s00r 4 B2 Gass HifI TS BRI
S = HG 5 S EM 4 K M gk e ™
‘E 600 . Fig.2 Up-regulation and down-regulation of
=
«“E’ Gas6 weakened and promoted HG-induced cell
50400 - growth inhibition and ferroptosis, respectively
g A The expression level of Gas6 in ARPE-19
Q i
c d E 200 F cells transduced with a lentivirus expressing Gas6 or
P ﬂ a control vector was measured by Western blot anal-
0 |—=-| ysis; B: The expressions of Gas6 and MerTK in
b d
I 2 b ¢ c d ARPE-19 cells transduced with Gas6 shRNA ( sh-
GPX4 '- R - ‘ Gas6-#1, sh-Gas6-#2) and control shRNA ( sh-
— = NC) were measured by Western blot analysis; C-
GAPDH '
— =1 G The effects of sh-Gas6 or Gas6 on ARPE-19 cell
/DAPI viability, lipid-ROS level and MDA, SOD and

GSH-Px level; H: The ferrous ion level in cells was evaluated by iron orange staining x 200 ; I. The level of GPX4 protein in cells was evaluated by
Western blot; a;: Ctrl group;b: HG group;c: HG + Gas6 group;d: HG + sh-Gas6 group; * * * P <0. 001 vs Ctrl group; *P <0.05, #P <0.01, P <

0.001 vs HG group.
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ROk it RSL3 #04] ARPE-19 #iiffirf GPX4
Tk 1T GPX4 2B S Gaso X HG 5 AT
AR ER., 5 HG + Gas6 4141k, HG + Gas6 +
RSL3 4 ARPE-19 4 f9 40115 71 . GPX4 & 3Rk
MEEE(F =6.74,P <0.05) , J§Fi-ROS ik T
BRBSFoK O 2 FH B (F =11.56 13.81,P <0.05)
(E3),

2.4 Gas6 33 DR X RAMREIETHRMmM 12 )4
B, 7€ STZ 755 DR K FUSE AU U 22 380 A I ) 4k it
TR 5 A B K- (F =8.72 31,57 ,P <0.001) ,
AT W R BEZH R DL se 29 9K i I A, L)
JESZH 225 K0 1, 2 U 6, Al i HE S B A )T
DR 21K R AL I i 21 21 HE B Fs BRI 25 6L, 254 R
W, BANMAT Y 5K, LA SRS UL B S DR,
DR + Gas6 ZH K B A I B 2H 2 HE 51) s 15 R 25 L
BEWR  GERIVE I (K1 4A —4C) . SXTIRZIAHIL , DR
ZH BRI T 359 0 I 6 b 2 1 4 2 )RS R 3 R IR
(P <0.05) ,DR + Gas6 2014 DR 2 W& m(F =
15.07,P <0.05) (K1 4D) , 14k, DR + Gas6 41 RPE
HEUH MDA oK E PR (F =8.31.7.44,P <
0.05),GSH /K (F =7.02,P <0.05) fil Gas6,
MerTK .GPX4 & [ 3¢5k BN (& 4E —4H) .

3 itig

RPE 20 i 75 24 47 P 19 156 48 1 78 7 58 B P 7
TR H AR T, e O T A D RERR A 2
Fum B e, N ek DR 19 &R, i HG
BEAUAY DR 20 85 O A3, 12 RE 5T 3R B R T T2 e
257 HG 255155 10 40 o A= KMl 22800 5 5
T PRSI RS T S Ve A W hr iSRG 3R/ T
. ZFFERY HG V5T Gasé/MerTK 24 fif At
FZH T AT PRE 0EEIET., A7
YEHI2 RPE 401 SEA DI REZ — , i 4Hl i 2 1 <2 14
MerTK 38951 . RPE 4 0 2y BE W it 2 LA PR
PERR 55 19 L A, 3X SEBIESE 9 R T H T B R
RPE Z i DR f (9 L, 5F: O 701 5 122 % DR 2
T —FOBTIY AT A AT

TEM LB YA AL R, 63 27 SM B ( photo-
receptor outer segment fragments , POS) [/ 58 4= 1 I
A VT AL 5 EOME T AL B B NI R AE RPE 20 g
HOE B 48 2K 22 %) RPE 40 1 A= A7 0 A 3 g
FUOL RPE i POS 77 MEAE FIBLELE —Fhbiok
AL Ve, HETIAY Mertk DIREBRE 7
B POS T WEAE I 535 AR 2CH b Ah , MerTK 1 56 42

AISO r BS r
&&&
E 4l
S 2 ek 0 D a b c d
3 100 == il =
= Kk & = 3r
= = GPX4
=] o)
- S
3 sol z GAPDH
@] @]
&
=B
R=)
’J ’;‘
0 0
a b c d a b d 600 .
C a b c d < —
z &&
£ 400 ==
£
9]
on
g o
S 200f
o
t |;‘
o
N
/DAPI 0

a b c d

B3 RSL3 RIBFH Gasé Xt HG Rl # ARPE-19 £ SRIE THYRIP1E
Fig.3 RSL3 stimulation reverses the protective effect of Gas6é on ferroptosis of ARPE-19 cells stimulated by HG

A :CCK-8 test was used to measure cell proliferation;B: The level of lipid-reactive oxygen species was evaluated by flow cytometry; C: The ferrous

ion level in cells was evaluated by iron orange staining x200 ; D:The level of GPX4 protein was measured by Western blot analysis; a: Ctrl group;b:
HG group;c;: HG + Gas6 group;d: HG + Gas6 + RSI3 group; * * * P <0. 001 vs Ctrl group; P <0.01, * P <0. 001 »s HG group; P <0.05, “¢P <

0.01, ¥4 P <0.001 vs HG + Gas6 group.
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A 600 B 4or c
g:_ sk .
3 5 I : ° ¢
20 Ak gk g 30r
2 4001 £
= t=
= kot
: 2 ol
=z =
g 200F oy
Q
S 10r
]
0 a b c 0 a b c S0
D a b c .
40r
ER = "
g 30r
Q
£
= 20F Aok
&)
Z
o~
10F
0
a b c
Eysp - Fse G o4r "
- a b c
= = 4r —:I_E 03F J_l:_ GPX4
_'blo 1L.OF 30 3 # =
= = °rT &
g . 2 E o2} wo GO
E k! L sk E
5 osf % - MerTK
> © L 0.1F
’a:—‘ GAPDH
0 0 0

a b c a b c

a b c

B4 Gas6 %% DR KRAMEKTET

Fig.4 Gas6 reduced retinal ferroptosis in DR rats

A ,B: The body mass and blood sugar of rats in each group at 12 weeks; C: Hematoxylin and eosin staining of retina tissue of rats in each group at

12 weeks x 100; D: Quantitative analysis of representative OCT images and average retinal nerve fiber layer (RNFL) thickness of each group of rats at

12 weeks along a circle with a circumference of 3 600 pwm centered on the retinal optic disc X 100; E-G; MDA, GSH and iron analysis kit were used to

determine the levels of MDA, GSH and iron in RPE tissue; H: Western blot was used to analyze the expression of Gas6, MerTK and GPX4 proteins in

RPE; a: Cul group;b: DR group;c: DR + Gas6 group; * * P <0.01,

WG LT EH AN AMNICA R S5, IH S F Gasé 5
N RPE 75 WEAE FH o MerTK (1) 3 BE A A= B AH ¢
PENY D ZBFSE T, 7E HG AL PR ARPE-19 40 il th
Gas6/MerTK 3k 5 Bif [R] 4O M FEAIG, I H. Gas6 I
PERFNR U 43 B AR 2F 855 ARPE-19 4f il ' MerTK
ik, X 5 e Hr M E — 2, 7R Gas6/MerTK 7F
ARPE-19 40Ha#RFET-H ¥ 7EVE

BT, & THIET- N SR HH G A RPE #2)5%
PEFET- R E R+ A R, ROS BB JE AL T 1Y)
—ANEERRE , E R AR SRR i &, 5B
MR B AL %S R HG Hili ARPE-19 4
MERERFIET , F B 2=/ P AP [F] A R P BB TR
7 TR SE TS, S AT VE T Ik ARPE-19 411 i

¥ P <0.001 vs Ctrl group; P <0.05, P <0.01 »s DR group.

KOG RS TR R A AT, PR, bR TR E T,
HIERIET 1 SR m 0] LIVE RIRYTT DR AVEAEIRIT o
W, BEAh, HIESILIRT R B AR E T HG B S
HA 2RISR G RRIET- Y | T MR HG 1B IR BET
(53 F LK 78 AR HA T2 B ORI
GPX4 JEnfE——7Fh 41 i b 3 B AR 5 1ok S8 1k 4
T s UL, GPX4 Ak = 55T I8 2 2R A0 T 1 ULAL
H1 GPX4 38 i B 5 i S A 7 A R B
BRIET:, TEZ5 P05 b GPX4 1 00 ) 3 e g vi] 1 42
FlkEAET- ) REAFAE B OHG fili Sind (5

B 263k, oF W AMPK-mTOR % 48 JIf 4110
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The role of Gas6/MerTK/GPX4 signal pathway in iron-induced
cell death in diabetic retinopathy

Deng Li, Li Ling, Yue Jiang, Liu Zhengqun, Yin Juanping, Cai Xiaoli
[ Dept of Ophthalmology, Changsha Fourth Hospital ( Changsha Medical Hospital Affiliated with
Hunan Normal University) , Changsha 410006 ]

Abstract Objective

signaling pathway in ferroptosis in diabetes retinopathy ( DR). Methods

To investigate the role of growth arrest-specific 6 ( Gas6)/ Mer tyrosine kinase ( MerTK)

Human retinal pigment epithelial cells

(ARPE-19) were divided into control group, HG group, HG + sh-Gas6 group, and HG + Gas6 group. Cells were
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exposed to 25 mmol/L. D-glucose for simulating an in wvitro hyperglycemic ( HG) environment. The control group
was exposed to a 20 mmol/L. mannitol +5.5 mmol/L glucose environment. Rats were randomly divided into normal
control group, DR group, and DR + Gas6 group, with 20 rats in each group. A DR model was established by intra-
peritoneal injection of STZ solution. Cell proliferation was evaluated using the cell count kit 8 ( CCK-8) assay. Lip-
id reactive oxygen species (ROS) levels were measured by flow cytometry, and levels of malondialdehyde (MDA) ,
superoxide dismutase (SOD) , and glutathione peroxidase ( GSH-Px) were measured by biochemical assays to eval-
uate iron death. The expression of Gas6 and MerTK proteins was analyzed by Western blot. Results Compared
with HG group, the cell viability, SOD, GSH-Px levels in HG + Gas6 group increased significantly (P <0.05),
while the levels of lipid-ROS and MDA decreased significantly (P <0.05). In HG + sh-Gas6 group, the cell via-
bility, SOD and GSH-Px levels decreased significantly (P <0.05), while the levels of lipid-ROS and MDA in-
creased significantly (P <0.05). In addition, the expression of GPX4 protein in HG + Gas6 group was significant-
ly higher than that in HG group (P <0.05), and the expression of GPX4 protein in HG + sh-Gas6 group was sig-
nificantly lower than that in HG group (P <0.05). Compared with the control group, the average thickness of reti-
nal nerve fiber layer in DR group significantly decreased (P <0.05) , while that in DR + Gas6 group increased sig-
nificantly (P <0.05). In addition, the levels of MDA and iron in retinal pigment epithelium ( RPE) tissues of DR
+ Gas6 group decreased significantly (P <0.05) , while the levels of GSH and the expressions of Gas6, MerTK
and GPX4 proteins increased significantly (P <0.05). Conclusion HG treatment accelerates the clearance of
GPX4 by inhibiting the Gas6/MerTK signaling pathway, inducing ferroptosis and cell growth inhibition in ARPE-19
cells. In addition, up-regulating the expression of Gas6/MerTK signal in DR rat retina can alleviate ferroptosis and
oxidative stress in RPE tissue, and help to restore the average retinal nerve fiber layer thickness.
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diet, an augmentation in BPA concentration corresponded with a decline in the expression of miR-122-5p and miR-
143-3p. Conversely, within the high-fat diet cohort, enhanced BPA concentrations were associated with increased
expressions of these microRNAs. Pearson correlation analysis disclosed a significant positive correlation between the
expression of miR-122-5p and miR-143-3p and the level of IL-10 in the standard diet group (P <0.01). In the
high fat diet group, the expression level of miR-122-5p was positively correlated with the concentration of 1L-6
(P<0.05), and the expression level of miR-143-3p was negatively correlated with the concentration of IL-10
(P<0.05). Conclusion BPA can induce the occurrence and progression of nonalcoholic fatty liver disease
(NAFLD) by regulating the expression of miR-122-5p and miR-143-3p and regulating the levels of inflammatory
factors IL-6 and IL-10.
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