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BE DR LI AE ] Gas6/MerTK/ GPX4 55 il 5 15
BE S AE T TR B2

B R R T XU ARIAEE, 55/
[R5 w B (G d )T e R F B K ER) IRA, K 410006]

WE B8 SPGB AE (DR) ffc A K A5 R 5 6 (Gas6 ) /Mer i 2 BRI EE (MerTK) {558 2 5
WRWMMIE T ER . FiE AMBEEE F R4 (ARPE-19) 43 X% 2 (HG 2 \HG + sh-Gas6 ZH il HG + Gas6 4., ¥
AR EE T 25 mmol/L D-A %47 F T BRI = M (HG) Fhd5 . X BRAL B2 88 T 20 mmol/L H & EE +5. 5 mmol/ L 4 45 % 31
B o B R ERBENL A A IEH X IRZL DR 41 \DR + Gas6 21, 420 20 H . 8 i i7 B N 3 5 STZ 5 37, DR #5230 5 3 20 i 3145
For U7 85 -8 ( CCK-8 ) TPAN 20 M 3 4 o 388 ok v 200 M A £ g 0 37 1 460 (ROS ) /K ST, 38 5 A= A6 0 7 9 % ( MDA ) B 4k
B AL B (SOD) Fn4s e H B S AL ( GSH-Px) AK VR PEAG R FE T . i Western blot ;734 Gas6 \MerTK & [ 351 .
LR 5 HC 4, HG + Gas6 4140 i i J7 .SOD . GSH-Px 7K . Z 4 /i (P < 0.05) , fi§ JFi-ROS . MDA 7K - 18 B [ (% (P <
0.05) ; HG + sh-Gas6 ZH 4115 }7 .SOD .GSH-Px 7K -1 2 [ (P < 0. 05) , fi§JF&-ROS . MDA 7K - i@ Z 3 (P <0.05) , 14k,
HG + Gas6 ZH 41 Fh 28 B kG S 0 4 (GPX4) FR KA % HG 41 353 /i (P <0.05) ,HG + sh-Gas6 ZHAN i GPX4 FE 5
FIRHE HG A W FE WD (P <0.05) , X HRZHAA LY, DR 41K BT 00 I RSt 22 47 4 J2 J5 B2 1 25 B IR (P < 0. 05) , DR + Gas6
ZH%E DR 2H R FE I (P <0.05) . Ak, DR + Gas6 LA M2 F I (RPE) ZHZ b MDA Bk/KF i R (P <0.05) ,GSH
JKFI Gas6 \MerTK \GPX4 5 (A N (P <0.05) . 4518 HG AL P 40 il Gas6/MerTK 15538 %, i GPX4 i
Bk, 1755 ARPE-19 4R ZFET-MAn A Kl tbabh, i@t Bl DR K BB 21 Gas6/MerTK {55335, J8 % RPE 4
SV ERIE T FEUA N, I8 B 0K O 00 IO S 5 00 o0 s ot 22 2F 4 S22 SRR

KRR WE PR L I RS 8 s LA AR AT R S R 1 65 Mer oSS R VB ; RFET s KR
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B PRI A0 Y JEP5 A% ( diabetic retinopathy, DR) J&
SEKRHEEFERNZ " WM E E
Jifd (retinal pigment epithelium , RPE ) {37 T4 %) i i 45
b B JEFNIR A AT bR R 2 18], LT RE S5 8 T RE
O T R R ], R IR AE DR A AL
AR, AR A e RPE 41 iR Ak A
Wt R 8 5K ) SRR R R 2 et e,
FET-TESA LN 3 T RPE 4 i s6 T nl R 32 22 4E
. #KiM0, HATET DR H RPE 41 f gk S8 T2 1Y B 4%
s EE S P ALRAN ATE R . Mer 1% 2 R I3 ( Mer
tyrosine kinase , MerTK) E\#%31F35 5 5 RPE 40 iU 5 W
PERIERE A ) o BFge'® R, 588 T i BR s
(high-glucose ,HG) 1) RPE 4f fifi tf MexTK [1) 2 34 HH
B FEAR, 38 A MerTK A Jic i A= e 452 i 4 S 1 2K
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[ 6 ( growth arrest-specific 6, Gas6 ) 7% MerTK {Z
5,3 T RPE 4R BT fE . BFor R A L
I 2 T B MerTK 2L A0 19 32 25 A
I, HG 755 1) MerTK 228 fifp 1451 T & 75 4K 5l 4846 1
BT SR PRE 4 M gk AL T (G #F— 2 0F oY . %
85307 T Gas6/MerTK {5 53 #% 7 HG 4t #1Li5 &
ARPE-19 2 g 59 2k 58 T F 20 M AR A b B4 1
It — LM DR K USRI IR & B

1 #MR5ET*

1.1 FERAFEMEFE Z-VAD-FMK 3-F LRI
(3-MA ) # ferrostatin-1 ( Fer-1) iy H & Sigma-
Aldrich /A 7], pLKO. 1 .psPAX2 . pMD2G i i [ 25
Addgene 7\ #], lipofectamine 2000 ) H 3% [F In-
vitrogen /A ], pcDNA3. 1 1Ay B 35 [ Life Technol-
ogy /A1), 81 Gas6 (sh-Gas6) 1918 )5 B2 A1 Gas6 13
FIRJTURL(Gas6 ) W [ 138 5 3 25 FoARAT FRA A,
N [ ( malondialdehyde , MDA ) | i & 1k ¥y 15 1k, it
(superoxide dismutase,SOD ) FIA Bt H kT &AL W it
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( glutathione peroxidase , GSH-Px ) 7 Ml 3255 &5 W H B
S AR ) TARBIEGE T A BR 23 W), FerroOrange ,C11-
BODIPY [l H 2 [E] Thermo Fisher Scientific /3 &), FAC-
SCantoTM II V5 F £ [E BD Biosciences 2\ ] , 5242241
2%t .GAPDH  Gas6 . MerTK | 2+ Jift H- ik it 4801k ifg 4
( glutathione Peroxidase 4 ,GPX4) . HRP-conjugated IgG
Yl B 3£ [F Cell Signaling Technology 4\ ], Bicin-
choninic Acid [ ik F & . 12% SDS-PAGE g
H _E i Beyotime Biotechnology 7\ 7, B — 9 2 1
% A ot R 3 ¢ Millipore 23 7], CCK-8
W B H 2 Dojindo Molecular Technologies 2\ @) , 75
ARG LG 43307 & W F 5 [E BOSTER 2+, Ot
2 Wi B H 7R Olympus 23 7] , Phoenix Micron IV
AT B 78015 W S B W 1 5 [l Phoenix 23]
1.2 ZHpa AL (S 3 b R 4 ffd (adult retinal
pigment epithelial cell 19, ARPE-19) ZE+57F Dulbecco
IR K Eagle Hi %3/ B IEGY) F-12 P ZIRG
A 10% fR 4 M 75 55 R (90 U/ml) FlgE & R
(0.09 mg/ml) , iffifE 37 °C 5% CO, F195% 0, 1y
RS 0 LA BRI
1.3 EpatEsE ¥ ARPE-19 ZHfuER0 5] 6 fLH (2
x 10° A~/40) v, IEfE 12 hy, 43518 10 wmol/L Z-
VAD-FMK .5 mmol/L 3-Hl 3 fjjt 1% 14 (3-MA ) il 5
pwmol/L ferrostatin-1 ( Fer-1) 1% 3% ARPE-19 41 fitd, 2k
J& i 25 mmol/L %54 (high glucose , HG) 557 48 h
FFRBUASN HG BREE™ . % T % L, 465 290 0 6
J# N 25 mmol/L HEERE +5. Smmol/L #jZ B 55
T W HG ¥REE X ARPE-19 4 il 7 Gas6/
MerTK 45 1 2235 1 5200, K 40 i 2% &% T HG FR5E 0,
12 .24 48 h, WAEANML T Gas6/MerTK [¥)363550HT
N 7K Gas6/MerTK {5 3 % HG 75 5 (1 4
LA A AR R R A T W, K A0 i S g %) BRZH CHG
£l \HG + sh-Gas6 21 fil HG + Gas6 41, H 1, HG +
sh-Gas6 211 HG + Gas6 417£ 27T HG ¥ 55Ri724 h
I3 2R sh-Gas6 88 Gas6 i Fei5 JFORI A% YL 4R i, 2%
AR T HO 575224 h,
1.4 EBREFNSH RNA T FHE Gaso 1y
RNAG 25 {4 5 (e 51 2 Agel/EcoR1 4L [ pLKO. 1
JERLH o A7 5 K« sh-Gas6 #1 (1689-1707 {7 ),
GGAGAGAAGCUUCAAGAATT; sh-Gas6 # 2 ( i &
2864-2882) ,CAUGGUUAUAAACAAUAATT, KT 4
PR R, 1% 3L 56 {d A lipofectamine 2000 F§ shRNA
FUEE AN |05 FOBL psPAX2 Il pMD2G £ 5 2937
N, ARG TE 48 ~ 72 h Je W SRR EIE

Bt Gas6 cDNA 5[5 %] pcDNA3. 1 254k, LI
# Gas6 i Fe ik Tk (Gas6) . R )51 lipofectamine
2000 4 Ji ki s 5 ARPE-19 4 i,
1.5 MDA SOD #1 GSH-Px HE KA ik
FIE I A 40 B A1 K B RPE 41 41+ MDA, SOD
GSH-Px /K.
1.6 ApmEREENMKBFEN (I Fer-
roOrange FI C11-BODIPY {5 12 43 51 46 I 48 g 14 2
BB T I T 15 1 48 (reactive oxygen species, ROS)
Ko B MEAE A 10 wmol/L FerroOrange 1¥ 10
wmol/L. C11-BODIPY 55 H 1 h, k538
it B OO 5 PBS i 1% BSA fR A . g7
JG BB IA A I N FerroOrange )G A& 8 i
FACSCanto™ TI i 2041 I AAG T Bt ROS 7K F-,
1.7 Western blot 041 %} K RPE 41 41 5k
ARPE-19 4 igi/k4T Western blot 43 #1. Fi5¢ 22
2 W ST S P S B A L . SR TE 4 CTR L
15 000 r/min B.0> 10 min, Ff Bicinchoninic Acid &
B X A D AR SO EE . 8 30 g BT
INEEEER B UKGE b st 12% SDS-PAGE 41
BN RN R — R O B S A TR 1Y 2R
—PURTE 4 CIFF R, SR 5 5 AR 1055 — i 140
B o TEMEZ A2 A6 A X 5 MR 70 I8 ) 2R T
b, #%J5 @i Bio-rad ChemiDoc fili f5 {15 7 Gt WL %%
JiES, A BT 40 . GAPDH (1 : 10 000 ) | Gas6
(1:1000),MerTK (1:500),GPX4(1:1000),
HRP-conjugated IgG(1 : 8 000) ,
1.8 CCK-8 ME  FRANLETFBmA 96 fLkf,
JEE 37 CRIS%CO, FHEE . AIFHIA 10 Wl CCKS
W AREEIEE 4 h 5 76450 nm AN EEIROGRE . fi
P B0 B2 (OD) THRARN 40 i A= 4 52,
T A KR = jAYT 4 OD/XFHE4L OD x 100% .
1.9 HYERHNEIMIKRESF xRN Y
S ER AR ARVOC W) 7E BRBHFRL 58 0F 5 Hh Y
PR R AT, IF 20% B 48 B 2R D x4t o (HEUE
45:201062) , A JFTHE (200 +20) g Y AEM: SD R LUK
BT RS A EARA RN A, 57 78R (23
+ 1) °C,HIAREE 40% ~50% , B335 # 12 h [l 3R
S, B AR YK . AR BUBEAIL 53 Sk B2
(n=20),DR ZH(n =20),DR + Gas6 2 (n =20),
BRXS HRZH A1 , At 4 158 PN T 5 STZ ¥ ik, I i IR
STZ #5245 72 h J5 BENL R B AE K S > 16. 67 mmol/L
FRRUH T 5236 . DR + Gas6 21 fEHE IR A5 8 J& i
i IR A B B ] Hamilton 7 5 4% 22 12
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RS 1wl 19 Gas6 o 3k JBAr, Lk f0 R IS 1M 4
TEEF 12 A, KRB ARAE , i BRIR A , 4073 B RPE
TR LR R, JE TR 37 C T EE L I Ak 30
min F1HLHL R 56 RPE 40 g 5 Hfb 4 4 4 550
F10.25% JpR 4 H BF-EDTA gt — 2P fi# B4 5 min,
I M M2 X T2 2 0 A, I IR
B 4% ZRWEEH 48 b dl i 70 9 L B K
HBAEA WP, FES RS pm JREBE, IF R ]
TIANEFI LG R G AT Y 0, 72 200 f5 R
HRIE WA T T

1.10 e ¢ 5 48 F i = 34 ( spectral domain
optical coherence tomography, SD-OCT) &
BATFE A AR E KRS ~ 10 min DAY kL. 7¢
BN FAREE L — T AR D B IR LA IR T4, (]
Phoenix Micron TV il o JIE Fi {5 i 3 BE AR Af 283k Ty
HRC AP A S 31 il R AL P Y A, O %)
FATRMOL S ) 20 SR EAT P LITHBR D5 . Phoe-
nix B 1R IR AR 22 2T 4E J2 (retinal nerve fi-
ber layer, RNFL) B E-3 2R

1.11  ZitZ4E i 1] SPSS 25.0 #1748t 41
Bro BAEFRR A2 3 YT LI o £ 5, IR
6] 75 22 3 1 (ANOVA ) F1Zf J5 Bonferroni 22 5 LUK
Bk A A LU AR ] 22 57 P <0.05 INAZERA S

A 150p B 6
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ES-9'E
2 R

2.1 HG X ARPE-19 4Hi%k%E =70 Gas6/MerTK
RIEM A T HG M40 A K 3 i
YA T TR R, Z-VAD-FMK ( 2f it K 2% fifg 1)
HIFR ), 3-F JERRIEERS (13 Wi 751, 3-MA ) 4k o]
FR-LCBRBET-HI I 5) , Fer-1) 234 ARPE-19 41 fitg, 28
J& I HG 4B, 3-MA XF HG 175 5 19 41 g A= K 1) il
YE S A 25 887, H] Z-VAD-FMK A1 Fer-1 &b
FL ARPE-19 il #5367 HG -2 A A AE K
Ml (F=8.92,P<0.05) (K 1A) . XLk,
MR T FPIET W RES 5 T HG RER1A S M4
AR, BAh, 7 HG 403 12 h )5, J§ i - ROS,
MDA 7K -3 Z 1 (P <0.05) ,JF H7E 24 h f148 h
JEE— T B (F =22.73.30.62, P <0.05), i
SOD ,GSH-Px 7K - ¥4 L isf [R] A 4 1) 7 X B (F =
28.92 17.81,P <0.05) (& 1B-1E) ., 3% F 3 il izt
T Gas6/MerTK 7 ARPE-19 41 i34k 48 T P By VB AL A
FH, 38 13 Western blot 738746 € HG Xt Gas6/MerTK
ek, £ HG 4Ab¥ 12 h 5, ARPE-19 4
Gas6 MerTK £ [ A 7K F-FEAK, Jf HAE 24 h F148 h
B4 FHARK - (B 1F)

C30r Fviv

&&&
AAA Al
= PN ‘I‘
=
- S +H
5 L S 4L = L
< 100F = . # o 4 E 20 &&&N
= sekeosk =] &&&N Q
z = g &&&
8 ° £
S % &&& g
< S0k 2 F 10F
S 2 =
=
=
a
0 b d 0 f h i j 0 f h
a c e i i
D E g J . g J
80r 2000 f g h i j
Gas6
60 I —I— = 1500 } _:LE MerTK
g = && GAPDH
&& A
2/ 40 F = 1000 Q&N o oo
3 fEs 8 AN E1 EHEES ARPE-19 MAEKIETH
&&& A s
20k ANA 500k Gas6/MerTK % 2 i j&] 4k #5114
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 i ] f g h i j 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 vs 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;
24P <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 LiFFATIEX HG FSHIMMEAEKIH
FERIET-HISZNE 50T BRZR AR ( Vector) % 5/ 40
JAH L, FH 323K Gas6 [ 129 75 ( Gas6 ) 5% 5 ARPE-
19 ZHfif1 33 Gas6 MerTK it R (K 2A), 5
FHXTHE shRNA (sh-NC) 5% 3 ¥ 4 ig A LE , sh-Gas6 5
3 ARPE-19 4l i Gas6 ,MerTK 75 13235 T, 1
1 sh-Gas6-#1 m{IRACR B 3% (& 2B) . 5 HG 41
FHLEE,HG + Gas6 2H 41 e 1% /7 .SOD , GSH-Px 7K - i
FHEIN (P <0.05), i 5-ROS \MDA /K- i} 35 P A%
(P <0.05) ; HG + sh-Gas6 41 4l }fd 1% 77 . SOD , GSH-
Px K40 &A% (F =8.92.17.61 11.24, P <

0.05) , g Jii-ROS . MDA 7K - g B 1 i ( F = 19. 03
16.54,P <0.05) (|8 2C-2G) . i ik F 4 4 o) 441 i
AT LIRS 2B, 5 HG 44 I, HG +
Gas6 2 40 it 4 (50 2 80 (P <0.05) ,HG +
sh-Gas6 ZH 21 ffd A A% (6, 08 6 i E 8 i ( F = 21. 66, P
<0.05) (& 2H) . Al HG + Gas6 ZH 41 I P GPX4
HHFEIEE HGC 410, HG + sh-Gas6 2 2 fifd
GPX4 £ A%8 HG 410 () 21)

2.3 RSL3 #li#i%4% Gas6 3 HG #ili#% i ARPE-19
WP ERIE T RIRIPMER it RSL3 (—Fhkstr:
Wsh ) AT G i GPX4 2% 1% SR 3 i 4 L gk pE T .

A B C D _
150 5
h-NC sh-Gas6 \_ o
Vector Gas6 sh- #1 #2 g ! J_':_
Gas6 = 8 Hokk
Gas6 % 100 b = & 2,
MerTK MerTK ;; \ s jl.}
<
= it 2k HHH
GAPDH GAPDH 5 50t 2
3 ~
=]
29t
5 ’;‘
b a b c d 0 a b c d
E3r Fgor G 1s00p
Hittt T
_ j—E 60 L iy 9"__
E 20} ) E3 ~ 1000} o
3 =)
=) skskosk 5 ~
E S4o0t sk glf
a 10 v 8 500 |
= I ol Hith 4
1] : ] : ]
a b c d a b c d a b c d
H a b
800 H# B2 Gas6 EiFFn 85 730858 fn e
—_ == N -
S HG # S AMERMFI KT
‘E’ 600 s Fig.2 Up-regulation and down-regulation of
=
FE’ Gas6 weakened and promoted HG-induced cell
g;0400 3 growth inhibition and ferroptosis, respectively
g A The expression level of Gas6 in ARPE-19
it
c d % 200 F cells transduced with a lentivirus expressing Gas6 or
- ﬂ a control vector was measured by Western blot anal-
0 |—=-| ysis; B: The expressions of Gas6 and MerTK in
b d
| o %y S T4 ARPE-I9 cells transduced with Gas6 shRNA ( sh-
GPX4 |- o ‘ Gas6-#1, sh-Gas6-#2) and control shRNA ( sh-
— = NC) were measured by Western blot analysis; C-
GAPDH I
— =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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2Tk, Lt A RSL3 #iifi] ARPE-19 4fiffi h GPX4
FIk R GPX4 J£ 55 5 Gas6 X HG i S50 T
MR YEF . 5 HG + Gas6 ZHAH L, HG + Gas6 +
RSL3 2 ARPE-19 4fijfu i 4 135 /1 .GPX4 & 3Rk
AL (F =6.74,P <0.05) , J§)5-ROS ik
BB KR ETE(F=11.56.13.81,P <0.05)
(E3),

2.4 Gas6 3f DR XBRMMESIE TR 12 4
B, 7E STZ 753 DR K FRSEAY v 5 380 451K i) 44 ot
T A Y L /K - (F = 8. 72 31.57,P <0.001) ,
EEEAAE 2 TR AN BAUSE2E B U N (K=
HRZH SR 45 46 TE 5, J2 UK W, 20 ML HE 3 B % A T .
DR ZH A B A0 19X 8 2 2 HE B A BN 25 6L, 254 AN
T, BANMAT Y Ik, LB SR O 25 S DR,
DR + Gas6 41 FR A AL 190 H5 2 2 HE 51408 1300 25 L A
JEWCR , S5 HTE M (K1 4A —4C) . SRR, DR
A RS- 350 08 ) I 428 2T o 22 L (. 5 R (P
<0.05),DR + Gas6 ZH |4 DR H B E M (F =
15.07,P <0.05) (K 4D) . 14}, DR + Gas6 4] RPE
212k MDA oKV L (F =8.31.7.44 P <
0.05),GSH /K (F =7.02,P <0.05) F1 Gas6 .
MerTK \GPX4 [ FiE B E (& 4E -4H) .

3 i

RPE 4 il 75 4 45 10 09 158 6 40 1. 1) 56 8 1 7
TS A T VR o HAEAE DR Hh ) D RE R 2
BB, et DR 5k AR R, ] HG
FLALLA DR 4 i 53 47546 7Y , 2 T 5% 26 WA Ak A 1 vl g
Z: 5T HG ZE515 5 W 40 A= 3], 2R 30 0 g ot
I P AR SE Ty e AR AR S B EIR/ T
P ZWFER Y] HG 755 1) Gaso/MerTK 21 4
FZ 5 THEANETER PRE 0B8R E T, A7
YERIJ2 RPE 4l Y BEA T RE 2 — , o 40 2% i 52 14
MexTK J15" o RPE 41 3 2y il B -2 JL Ak PR
PER o 1Y J5 A X SeF 529 e 1 H iR IR
RPE il g D B f 1) BELAR , 1y LRI R 22 i DR 42
Pt T M A A B RTR YT R

TEMFL Sl B0 W s, Sl sz 4% A1 B ( photo-
receptor outer segment fragments , POS) [ /A 58 445 W
VA AT A6 S5 BOME T AL 2 1 B RILIR BT 7E RPE 41 i
e WG 1 £ 4 %t RPE 411 i 4= 77 71 F1 3h fig
F1T, RPE 4 POS Femiff: I DL — Rl ok
TR A AR A, HATIAN Mertk ZhAE B K 7
i POS FrIEAE S A o AT, MerTK f) 58 4

AlSO r B5 r
&&&
g T
;\? 2 sk D a b c d
5 100 == i =
= otk & = 3r
) = GPX4
S °
z & 2} GA
= PDH
8 so0f 8
&
=R
R
'J ’;‘
0 0
a b c d a b d 600 .
C a b c d 3 }
z &&
Z 400 ==
Q
E
()
on
g —
o 200F
o
b |;‘
(]
N
/DAPI 0

a b c d

B3 RSL3 R Gas6 3t HG R ARPE-19 ZBIRY ¥k 5 =R 1ER
Fig.3 RSL3 stimulation reverses the protective effect of Gasé 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 + RSL3 group; * * * P <0. 001 vs Ctrl group; P <0.01, # P <0. 001 vs HG group; P <0.05, “¢P <

0.01, ¥¥P <0.001 vs HG + Gas6 group.
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A 600 B 400 C
% seskok ex
g i —:LE % a b c
20 dkk ek s 30
2 400+ g
=
= kg
: 2 20
2 2
& 200t g
o
S 10r
il
0 a b c 0 a b c Sor
D a b c —
£ 40F
. En e
3
g 301
Q
g
— 20F seksk
m
Z
=4
10
0
a b c
Eysp - Fse G oar
H a b c
sk
= iE =4 ‘:LE 03F + GPX4
% ®
= 1op 2 3t d )
% # % %D 02 Lo Gas6
g £ *k = T
= = 2f g
= ost = = MerTK
a Y [72]
= © L 0.1F
’a:—‘ GAPDH
0 a b c 0 a b c 0 a b c

B4 Gas6 5% DR X RALMEKIET
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 x100; 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: Ctrl group;b: DR group;c: DR + Gas6 group; * * P <0.01, ** * P <0.001 vs Ctrl group; *P <0.05, P <0.01 »s DR group.

WO AT B AN AN S 5, S T Gas6 5
K RPE & B AE T o MerTK 119 2 BE A5 A AR 2%
P ST, 78 HG AL BE ) ARPE-19 £ g
Gas6/MerTK ik 5L if ] 411 K AIK, IF H. Gas6 I
WFUT P8 43 BIAE 2 A9 55 ARPE-19 4ff ffd H MexTK
ik, X 5o H A HGE — 2, $2 7R Gaso/MerTK 7£
ARPE-19 41k FET-H i 7EVE A o

H R, EFEIET- A S0 IR AHOC 11 RPE R
PEFET - E R 0 A . ROS BB JEERFET- 1)
—ANEERE T AR ISR i K, T8
g Fad A4k . %W SE B HG fil34 ARPE-19 4
A ERAET , W 2 A B AN OR [ A e M SE T i
7 T AR AT, AT VR TR ARPE-19 4 ifg

BEFEANE SRE R IAE T . P, R T T
FIRERIE T RS 1T LR 6T DR IS TEIR YT R
W, AN, FREF| IR IS B 20 E T HG % 5
Hofh R g aE T, T AR HG S Bst T
(1953 F AL AEAR R BA T2 W ORI o
GPX4 J& M ——Fft A4 it 385 B g ok S84k 9
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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 vitro 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.

Key words diabetic retinopathy; growth arrest-specific 6; Mer tyrosine kinase; ferroptosis; rat

Fund program Scientific Research Project of Hunan Provincial Health Commission ( No. D202307026842 )
Corresponding author Cai Xiaoli, E-mail:329317314@ qq. com

(L% 1776 R)

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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