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H™E BH It E B LR G AE (ARDS) H N BT M)
N (ERs) F S RERIET-HLE . FiE 8 T i LPS X/
FSL T 200 145 i, B 200 i ( MLEL2 4 i ) 48046 B2 Fe® ™ 7k
g, il LPS (0, 1.2.5 pg/ml) 4bJR 40 i 24 h, 4%
MLE12 40443 A% B8 ( Con ) 21 62310 il 57 ( Fer-1) 21\ LPS
ZHFN LPS + Fer-1 21 AT IFEK AL T-7E R 2 0% (LPS) 15 T 1 41
MZET-H BFEA . LPS + Fer-1 41 10 wmol/L Fer-1 FiAh#
6 h, Bl J5 K Al 55 88 T 5 wg/ml LPS 24 h; Con 41 FHFLIE DM-
SO 4b#i 24 h,Fer-1 2 10 pwmol/L Fer-1 TiALH 6 h, i f5
DMSO ZEFH 24 h; LPS 41K 201 255 T 5 we/ml LPS 24 h, Hf
MLE12 4iiJfa43 4 Con + ZX{A ( Vector) 41 . Con + JFF %1 #1 {14
F I 134 B 5 B (FAM134B) 40 . LPS + Vector 4. LPS +
FAMI134B 41, 41 it ] Vector %, FAM134B 53 3235 ik 4% Ut 48
h 5, RS AR T 5 pg/ml LPS 24 h, ffi fj CCK-8 1
FEAMMETE 75 IS R4 AT B (MDA ) 23 Bt H KR 42k 1)
IR, DA BARFET AR Wy [ 300 40 2 (PTGS2 ) 4 e H ki
ALl 4 (GPX4) ] 1 ERs 2 9y [ 45 %00 8 15 25 131 78
(GRP78) | 1 fb ¥ 5% [+ 4 (ATF4) #1 C/EBP [6] 5 2
(CHOP) 12 /K3 20 T it — 2R S AR S At L 2 3 45 21
B 40 H/NERBEHLA B Con + Vector 21 . Con + FAM134B 4 .
LPS + Vector 41, LPS + FAM134B 41, /41 10 1, 7 LPS +
Vector 21 \LPS + FAM134B 41/NR A & 57 LPS 55 5 B i 0
Y I3 5 G 95 2 O Y £ F AR 1 O B3 1 A il 41 41

GPX4 fll ERs /K ¥, %R LPS kb By MLEI2 41 g f
PTGS2 1 MDA 7K 3 DL AR B 14 i, CPX4 4 e H ik
(GSH) 77 5 AR B AT ; 15 LPS 2HAH [, LPS + Fer-1 21
A YT 77 .GPX4 F1 GSH /K SEH8 i (P <0.05) ,PTGS2 H H /K
SEFIT MDA ZKE-FEAIR (P <0.05) ;5 LPS + Vector 44 4H [t , LPS
+FAMI34B ZH 240 ffg 3% S 3 (P < 0.05), MDA 7K - Fi
PTGS2 & /K AR (P <0.05) ,GPX4 F1 GSH 7K -4 (P
<0.05); B sc s, 5 LPS + Vector 41 fH I, LPS +
FAMI134B 41/NEi4141 5 4-HNE  ATF4 fil CHOP 353k 7K 3%
FEAK (P <0.05) ,GPX4 FAMI134B 23k K EH4 (P <0.05) ,
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SRR B 38 255 1F (acute respiratory distress
syndrome , ARDS ) 5t — 1 52 & 4 o BELAE BRERBAIE, K
R H L RL A R . Rt R —
b R ) AT =X B R P P R B T, FE A A
IF 32 A 54 P 4 A B R R R Bl o A
FIAT, BRIE =90l 2 2 5 15 24 (lipopolysacchar-
ides, LPS) 75 5 1Y 2 M Jifi 52 £ (acute lung injury,
ALD) FEZERZE , P 2 -1 (ferrostatin-1 , Fer-1)
ML T AT 25 i ALLY BRI, BRLIBE kAt T
ATBEME N ARDS [ — AN HTRA T . BFgE &
B, k28 T %2 N T M W 8% ( endoplasmic reticulum
stress, ERs) 1 17, 404 8 RNA B ER 38§
(protein kinase RNA-like-ER kinase , PERK ) -8 71§ ¥%
sk A 4 (activating transcription factor 4, ATF4 ) 3545
Z 5N FEAET:, 7E ERs 0T, R MIEAR F1Th
Bl 1o PR R IR0 40 PO T 1 I 3 R A
PN I 28 S AR A 55 v, PR 9 AR AP S0
134 51 B(family with sequence similarity 134 mem-
ber B, FAM134B ) 5 7 1 . 3 49 20 g v 2% SR 5% —
A B WRIAZ R, FERERE 1] 8 WA i R Bl P J5 1
B, T U m AR o BamEgy'” R FAMI34B
S-S N o R0 B I PR A T RE 55 8 /0N RO LA
Pio MEHM, FAMI34B 4T N BT A WS 5 805 T
PR RIS o BRI A R FAMI34B A5
) ER [ W gk sE T Z B AR AR T, B TR
ERs IS8R50 1 ARDS Jifii 4% i/ AL o

1 #MR5EFZE

1.1 ##

1.1.1 e /NI _E R 20 it (alveol epitheli-
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al cells, AECs) £ MLE12 ZH il B 35 B I5 52 )
L YL
1.1.2 S£%#4 40 H SPF F s FEifErE C57BL/
6] /INEL(6 JH 1,22 ~24 ¢) I [ ) P 397 3 o0 ik 52
WA RA A A /N B FRTEIR Y 50% ~
60% JJEH 24 ~26 C HOGR/ BRI 12 h 1y
SZAEAEE
1.1.3 2 &#4  CCK8 ikl & (475 CAL215-
100T) , —FF 2 (%5 . DMO10S ) | 35 ACHE FIBE 21 ( 4%
5 :G1120) . Triton X-100 (455 . P1080) F1 — H £
X ( dimethyl sulfoxide , DMSO) (%5 : D8370) Iy H 4t
It Solarbio /% #, ig £ ## (lipopolysaccharide , LPS )
B¢ . L-2880) | i B iod %A {6 N — [ ('malondialde-
hyde ,MDA) 73 #7105 & ( 53 % : MAKOS8S ) Ity {4 5% [
Sigma A 7], Bk 73 M iR & (53 5 : D153-6) (43 i H
K (glutathione , GSH) i35 &5 ( 55 5. A006-2) 4 H 7
s A CRRT SR T, A e H Ik A AP g 4
( glutathione peroxidase 4, GPX4) (4% 5. CL594-
67763) \B-ILBNEE 1 (155 : bsm-33036M )  IF Il 4 fify
2 ( prostaglandin endoperoxide synthase 2,PTGS2) ( £%
5 .66351-1-Ig) %A E 78 (glucose regula-
ted protein 78, GRP78) (£75:66574-1-1g) ATF4 (4%
+5:60035-1-1g) \CCAAT 338 1245 5 1 R EEE
( C/EBP homologous protein, CHOP) ( £25-:66741-1-
lg) .FAMI34B ( $7 5 :21537-1-AP)  Alexa Fluor 568
IR IR AR (175 : A20185) Ity 5 2 [E Protein-
tech A 7], DAPI( 425 . H-1200) 4 B 2 [# Vector La-
boratory 2% W), ZH 24 1 $2 W) % v (B2 5
89900) \BCA g il & 1al7f] & ( 575 :23227) Wy 5 3¢
[E Thermo Fisher /&), 4-3 5 4% % (4-HNE) (1%
5:GP2035) (NP 1gG —HT (575 : GB25303) |
GBIV 1gG — i (H845 . GB23303) Il [ i Servi-
cebio /A f], Vector, FAM134B i3 3 ik i ki (55 5.
D02008 .M —21542) It [ |- i 35 B il 25 5 AR A PR
i
1.1.4 2% DM2000 % Wl 5 i B 72 [
Leica /3 w] , Tanon V8 PR A H i EIE R4 B Lk
Tanon 2\ ) o
1.2 7Fi&
1.2.1 @mpyh 4 MLEI2 4ijfifE 37 CF
TEEA 2% FiHE /NI ) DMEM/F12 13 5 b b
Fro AN BN TR AT 80% ~90% I,
166 fLM G IR 4 M, I LPS(0.1.2.5 wg/ml) 4k
FRANM 24 h AFE LPS X MLE12 %L i Fe**

HOFHIEN . A T B UEERSE T- 76 LPS 75 5 1) 41 Jifd
ST AR R K At 3 R %o B (Con) 21 RIET 4
SEPERD I (Fer-1) 41 \LPS 201 LPS + Fer-1 41 ; LPS
+Fer-1 Z07¢ LPS b3 6 h, ] 10 wmol/L Fer-1 i
PR, BE SR AN R RS T 5 peg/ml LPS (FSEER &
(7€ 24 h i FJLT—21- 1 MLEI2 21 i 76 1 BRI
WRE )24 h, Con 41 FHENEE DMSO AL 24 h, Fer-1 44
H 10 wmol/L Fer-1 Fihb# 6 h, fifif5 | DMSO b
24 h,LPS 444541l 7% F 5 pe/ml LPS 24 h; l T
9% ER HWELE LPS 5 5E (14 40 4 a8 T i VE H
WA 538 Con + ZR4AK ( Vector) 2H . Con + FAM134B
41 LPS + Vector 41 .LPS + FAM134B 41, 4iiffiff] Vec-
tor 8¢ FAM134B i Rk ioki 4 4L 48 h 5, 255 iR
27T 5 pg/ml LPS 24 h,

1.2.2 CCK8 s ZampeiE s R CCK-8 ik 7|
S UL AN T A 24 MLE12 435 /7 .

1.2.3 kel i e Rk Aridon & i
A EHRE (0,1.2.5 wg/ml) LPS 4b F{ 24 il
Con #H \Fer-1 20 LPS £ fi1 LPS + Fer-1 ZH 41 ity it 4
WeBE . ¥ MLEL2 40 (2 x 10° A~ 4i i) 76 6 i 1A AR
BRAT BTG w PR ST MR SGAR . e L 7R
593 nm A0 WO RE, I T AR v il 2SRk
B

1.2.4 e miRE ¥ 40 J/NEBEDLY
Ji% Con + Vector 4] .Con + FAM134B 4 .LPS + Vector
ZH \LPS + FAM134B 24, &:2H 10 H ;LPS + Vector £ .
LPS + FAM134B 41/ 1% 1% H 240 (40 mg/
kg ) FEAT BRI, B JEE 1 4 30 mg/kg LPS 75 S ik 55
5iE) . Con + Vector 4 .Con + FAM134B 40 /) ELUIE Ji
HESTAH [R5 55 19 PBS, Con + FAM134B #2H fil LPS +
FAMI134B 41 /)N RPERE s 1 58 LPS /i 3 K, FHZ 53
7 B 5 T I AH 5597 B ( adeno-associated virus,
AAV) [ FAM134B 33 %35 ki (1 x 10 vg/ml, 60
) X/ BRGHEA T T30, FH 4R S35k FAMI34B, Ji
J 345 LPS 12 h J54b5E/N

1.2.5 HE &M fmmibie BRI ED
JE T [ 5 AE 4% 2 R, A A, IF Uk 4
pm YR . SRIERUI R 64T HE Je 0 4-52 5 T
% ( 4-Hydroxynonenal , 4-HNE ) 1 52 41 fk 4 8 F
GPX4 G5t hr. X HE Yo Kb i A
K FIBELT YL (8, I [&] 2 7E 2038 A b, i 2k 0 e 0
=, XA ey o, U280 g e qE 60 C Rt
#52 h, SR )5 FH Z F RS , Il at £ RERE K G o
SRIGTEMIGIRER G2 pP i b T 95 Cm#k 30 min JF¥%
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25 X ST PSS BT TR A
ARt 6P R I 3 B S 4 U0 R ST 4-HNE By
BEHLR(L - 50)4 CIEE &R, MG, B R 549
FALER S —PUIRAE 37 CHEE 1 h,S})5 H DAB
WAV AT DAB I {5 [ N, 40 M 2% 52 e I 7K
Jo BN E B 0] 7 BR

1.2.6 #ZaRAFE YR 10% WL 107 F
0. 1% Triton X-100 37 *C#fH4 1 h, X5 AP GPX4
(1:100) WIPbilk,4 CHELIR, RIS
Alexa Fluor 568 {BEX IR K PLiR/E 37 CIHE 1 h,
FH DAPL X 20 MRz AT et AE 29806 AT T WigR
I A

1.2.7 Fe*" &-F MDA #= GSH @ & WAL tiZH 4
(10 mg) B MLE12 Zi g (1 x 10° 4~ 41E) , 34 H
Fe’* Jig Biad 41k MDA 43 Mrid sl £ /0 GSH X7 &
5 MDA (GSH %4t

1.2.8 &ahidk SRAHASEARZIYE P
TR £ /0N BT ZH 3 e BT A AL 0 400 R £ 2 P, I
FH BCA 25 i s 100 G kA7 it AR B 1 40
FH/AMEFH 10% 5% 15% SDS-PAGE 4355 H 475 14
T AR e R 1 B 4G & 8 PVDF i B Bl JS A 5% i
NEFLEA 3 ho oAb, AR G R PR I 2 Wk
4 PVDF i 5455 —4t g-NLgh & 1 (1 : 2 000) |
PTGS2 (1 : 800). GPX4 (1 : 1 000). GRP78
(1:1200) ATF4(1:1000) ,CHOP(1 : 1 000) #i
FAMI34B(1 : 1 000)7E 4 C % 147, TBST $Eik 3
W5, PVDF [l 5 (L 2E 41 % s e b/ B 1gG =4t
(1:20000) =R THE 2 h, )5, #H ECL &
P ER 305 A6 I AR &6 0 A2 2k B8 T2 AR il 9 PTGS2 Al
GPX4 .ERs f7: &% GRP78 ATF4 I CHOP L &A%
PR R 1) 2 7 AR 2 — B FAMI34B [ 25 7K
1.3 Stz K SPSS 22.0 #1743t 41
Mro FIEBIRER N x s, W2 A LR
FH ¢ K56 . 240 H R E A Ny 22 43 7 Bk o
#2000, Bl e il ik SNK yE 1T m A, P
<0.05 hEFAGI¥E L,

2 HR

2.1 LPS 3 MLE12 /& /1 Sk E = EL M #
FFe’ KERIEIM  CCK-8 SIS R B,
LPS Kb DL 5 AR P A MLET2 21 3% ) (F =
23.54,P <0.001), 3% H>4 LPS Wik} 5 pg/ml
i, MLE12 4iff 7% )1 FREE 52% (K 1), LPS 4b#

DAFI S AR 1 355 i PTGS2 FIFEAIR GPX4 JKF-(F =
21.77 28.72, %) P <0.001) (& 2), 328 LPS %%
SEMMIEIET . AN, LPS ZhFE A S5 MLE12 21
ffirf MDA | Fe”* i 55 B 4K v 34 i (F = 12,19,
10.96,34 P <0.001) (& 3A .B) , W] LPS &S
AN K R B A AR R . Ak, LPS
A0 3 DL AROR A 5 XU AR T MLEL2 28 g v 11y
GSH /KF-(F =18.64,P <0.001) (& 3C) ,3H] LPS
Ab PR MLE12 4ii it A ik RG24t

150

§ 100

R

‘_E[ xR HH&

=

= 50F PR

&&&S$SS

sk K HHH
&&&$$S

0 1 2 5 10 20
LPS(pg/ml)
B 1 7FERE LPS ¥ MLE12 4H67E H B0
50 peg/ml l#: " P <0.05,"*P<0.01,"**P<0.001; 5 1
pe/ml F#: ¥ P <0.05,%P <0.01," P <0.001; 52 ng/ml [1#k: 5P
<0.05, P <0.001;55 pg/ml H#: ** 5 P<0.001

LPS(pg/ml)
0 1 2 5 Ku
PTGS2 72
GPX4 22
B-actin 42
5 = LPS 0 pg/ml

B LPS 1 pg/ml
B [PS 2 pg/ml
[ LPS 5 pg/ml

HisfH R

T e Sk
h###&

PTGS2 GPX4

H2 BARDEHFRAURERE LPS 1t
MLE12 1%k 7t T K550
50 pug/ml " P<0.05,"* P<0.01,"** P <0.001;15 1
pe/ml 4P <0.05,%P <0.01," P <0.001;152 pg/ml H#e: &P
<0.05
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A 25 B 0.6 C 150t
s & R
T k.
e 2 04 - 100 | -
5 — © 04t L
E st T = E3 _ .
= 20 *3k X
- E! 1 it
= 10} * ﬂmﬂ 5 *xh
bt
b= 4 0.2F 50 - HERAH&
9
5L
0 0 0
0 1 2 5 0 1 2 5 0 1 2 5
LPS(pg/ml) LPS(pg/ml) LPS(pg/ml)

B3 AREKE LPS 432 MLE12 QA & Fe* * & 2R A B H A LB
50 pug/ml HfE: " P<0.05,**P<0.01," ** P<0.001;45 1 pg/ml HA:*P <0.05,%P <0.01," P <0.001;52 png/ml bz P <0.05

2.2 Fer-1 B LPS i S8 MLE12 208 i& /1 %
R SKTET (LR AN Fe’ "k Erytgm K4
-6 IR, 5 Con 1A HE, LPS 23 1 FAR AR (¢ =
4.28,P <0.001) ,PTGS2 % /K F- . MDA Fil Fe’* K
SEREAN (¢ =12.03 .5.52 8. 17,34 P <0.001) , GPX4
FEF GSH 7K FA% (1 =4. 60 .4.98, P <0.001) ;
5 LPS 4 A b, LPS + Fer-1 20 41 Jfd 1% 7 36 (¢ =
3.51,P =0.005) ,PTGS2 & [1/KF- MDA FI Fe** 7k
SEREAR (1 =6.90 3. 07 3. 50,35 P <0.05) ,GPX4 &
FIF1 GSH 7K SE-3Jim (¢ = 3.39.3.45, P = 0.008 .
0.006) ., #275% Fer-1 R4 5% LPS i S 1y MLE12
MG 7 AR RSB TS AL R Fe® ™ 7K i 3
s

1501

i

H

kK

41 M35 F1(%)

50

ConZl  Fer-14d LPSZ4 LPS+Fer-14H.
4 Fer-1 3t LPS 5/ MLE12 45 /1 PR A0
5 Con 4 H#: * * * P <0.001 ;5 LPS 41 Hr4 . ™ P <0. 01

2.3 FAMI34B &334 ERs 2% LPS i S840
& 71 BEAR L SR 58 T-FA SR 4K R B LPS 4b 3
DR M 18 i MLE12 4 g v GRP78 , ATF4 FiI
CHOP 7K F (F = 11.63,24.92,10.10, ¥ P <
0.001) , f&fik FAM134B /K (F =19.72,P <0.001)
(7). W LPS i MLE12 400 ERs FH0H] Py

ku
PTGS2 72
GPX4 2
B-actin 42
41 = Con4l
B Fer-141
iy B PS4l
N = LPS+Fer-141
) ek
®
a 2
et
%
m
1
0

GPX4

PTGS2
B 5 Fer-1 3t LPS %589 MLE12 4% 5E T-HI 2500
5 Con 41 H#: * * * P <0.001; 5 LPS 4 kb4 . *¥ P <0. 001

JER M, 5 LPS + Vector 4440 [, LPS + FAM134B
MM ATF4 CHOP 1 PTGS2 5 [ /K EREAK (1 =
6.50.5.83.5.38,P <0.001),GPX4 il FAM134B %
F AR (1 =6.22 6. 65,P <0.001) , 4135 /7 4
Jn(t=3.526,P=0.004) (& 8 —10), [dff,LPS +
FAMI34B 4141 Jfi () MDA 7K A% F LPS + Vector 4
(1=3.11,P =0.021) , 1 GSH /K V& F LPS + Vec-
tor ZH(¢=3.41,P=0.006) (& 11) ., #&/R~ FAM134B
WA ERs 2% LPS i S A0 41 16 J1 R A% 2k 5E
TR B O
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201 1501 0.5 ok ok
sk ok I
—l— 0 4_
15t € =
) T S
g 1001 = L a,
3 : o = 03r i
E 10} == = # g
S 3 = £ T
< - 8 *5k % I8 0.2f
a - == 50F T <1
= sl == o -
= oo0.F [T =
0 0

Con#l Fer-141 LPS#l LPS+Fer-141

Con#l Fer-141 LPSZl LPS+Fer-141

0
Con#l Fer-141 LPSZH LPS+Fer-141

6 Fer-1 3t LPS % 589 MLE12 401 44 7 %0 Fe? * 7k 18 i 5400
5 Con 4l k& : * * * P <0.001; 5 LPS 4 [t #P <0.05,%P <0.01

LPS(pg/ml)

0 1 2 5 ku

GRP78 78
CHOP 27 B,
®”
o
ATF4 38 1
L}é
g

FAM134B 120
B-actin 42

I LPS 0 pug/ml
B LPS 1 ng/ml
B .PS 2 pg/ml
B LPS 5 pg/ml

ok ok
HH

EEE
#itH &

k%
HH#H

CHOP ATF4 FAM134B

GRP78

B 7 AERE LPS 3 MLE12 28/ ERs #1F 5M B I #8200
50 pg/ml i * P <0.05,** P <0.01,*** P<0.001; 51 pg/ml Fb#:#*P <0.05,%P <0.01," P <0.001; 52 pg/ml 4 :.4P <

0.05,%p <0.01

LPS _ _ + +
Vector 4+ _ + _ 25r
FAMI134B - + - + ku
GRP78 78 2.0 F
)
CHOP 27 W15t
{1
i
ATF4 38 g 10f
mT
FAM134B 120 05|
B-actin 42

GRP78

EE LS

@ Con+VectorZH.
B Con+FAM134B4H
B [ PS+Vectort
= LPS+FAM134B4H

ok

#itH

FAM134B

CHOP ATF4

8 FAMI134B %} LPS %5/ MLE12 ZRf ERs 0 /5 M B 306 59 2 0
5 Con + Vector 4 b #:: * * P <0.01, * * * P <0. 001 ; 5 LPS + Vector 2 - % . " P <0. 001

2.4 FAMI34B i3 E FKix B 5 LPS 5 S /NRE
BARIERM  HE QL4 ) 2on, 5 Con + Vec-
tor 417N HE, LPS + Vector 4 /)N BT 21 250 H 1 31
rho kL 4 R R T L B I B B RGO I K i
FAM134B + LPS 21 /|> B i 21 23 v v e 248 322 97
Jiti 0 o B3 B2 LA B i 0 7K i 45¢ LPS + Veector 2 (5%

(& 12A) ;5 Con + Vector ZH/NRAHEL , LPS + Vector
ZH/N UL 2L rf 4-HNE ATF4 1 CHOP 1k /K -3
fin(t =5.36,3.87,.4.35, % P <0.01), GPX4,
FAMI34B 32 1% K F F i (1 = 5.07.5.64, ) P <
0.001), #HI LPS if5 /N Ui 2H 2 ERs Ff- 40l 4
I M. 5 LPS + Vector 4141 L, LPS + FAM134B
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1501
;\;100- —I= —_ i
~ — o
_R —
e
sk sk ok
= sof ==
0
a b c d

B9 FAMI34B 3} LPS %5/ MLEI2 48 /8% 71 B R B S50
a:Con + Vector 2 ;b: Con + FAM134B 2 ;c: LPS + Vector 2 ;d:
LPS + FAMI134B 41; 5 Con + Vector 41 l#5: * * * P <0.001; 5 LPS +
Vector 4] H#5: ™ P <0. 01

LPS  _ - N N
Vector + _ + _
FAM134B - + - + ku
PTGS2 72
GPX4 22
B-actin 0

B Con+VectorZH.
B Con+FAMI134B4H
I [ PS+VectorZl
= LPS+FAM134B4.

EHRL

H A5

PTGS2 GPX4

E 10 FAMI34B Xf LPS % S#) MLE12 01858 - 89 % 14
55 Con + Vector 4 H%5: *** P <0.001; 5 LPS + Vector 2 It
#. " P <0.01 ,##“P <0.001

/N AT 44U 4-HNE (ATF4 . CHOP 3% 3k /K -
(¢t =3.88.3.55.5.61, % P <0.01), GPX4,
FAMI34B % ik K 5 (¢ =2.87.5.07, % P <
0.05) (& 12B-G) . P4H] FAMI34B i Ji 32 ik pi 4%
LPS 75 514/ INERUH 3 98 FE 15147 o

3 itig

BRACT I foeals A B R — Bl AL PE A ISR T,
FRIESE BRI B S A, I 5 2R i R A
K, QLA IRAE R PR TR O R R 22 1B AT

1501
100} —=E -+
< i
T =
8 sk
50+ =
0
a b c d
20
ok
T
o 15f -+
g
= #
\Eg 10F -
<
a T -
= st
0
a b c d

11 FAMI34B 3t LPS 587 MLEL2 4081 & 1k 5z 8 i 200
a:Con + Vector ZH ;b: Con + FAM134B 2 ;c: LPS + Vector 4 ;d:
LPS + FAM134B 4 ; 55 Con + Vector 41 H.45%: * * * P <0.001; 5 LPS +
Vector 4] H#5%:*P <0.05,* P <0.01

P o IR AR A0 2R, f 4 b B AR AN
WA, T A=A AR A S 1, AR AR S,
PRI iZH S 052 FAL RIS . BRI AL S ARDS
BE IR R IR D BT 22 B0k T L
TE S N A I M AR SRR e R AR
FH, ARDS 1™ 5 5 B 55 Bk RN 4 M 56 2R 1 1Y KT
A% B W IR Ak S PR I
TR PR BB I, AT 46 i AR 5& ALL i & A, 78
ARDS F5 1) 32 A8 it JE R P T LA ) Fe®
R A Th s o ol T b R g st T
FIRESE ARDS il f 453 493 1) — A SR HERRAE , 32 51 1Y)
AECs 77 4 oo 55 1% P S F — 25 & ARDS fiifi
U5, PRI, AR W58 6 £ MLE12 20 4 J (4% 51 iF
TG, SERTBETE " W Fer-1 1 A5 e 42 AL Ik
BT IPSiFEFIANCRE LM R BEAS2B 4
MIFET . AHEZE R B LPS LI Bk 7 Xk S
MLE12 2076 SR A% R SE T SR A I 3 i, X 5
JERT AR SE — 3o

AT SRR, PR JoE P 2 — o B 2 A 20 L2 , X
FAUR . IR TERAE N P AR LR LR B & ERs,
A REE S ALL SE R B . RS =,
M ERs 1] DL 36 i 85 AE AH 56 (W i 2 4%, GRP78
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Mechanism of ferroptosis induced by endoplasmic

reticulum stress in sepsis related lung injury
Jin Ziqi', Tang Bo’, Wu Zhanghong' , Xiao Bao', Liu Bin', Zhong Yang', Hu Xia'
[ 'Dept of Emergency Department, Changsha First Hospital ( Changsha Hospital Affiliated to Xiangya Hospital ,
Central South University) , Changsha 410008 ; *Dept of Critical Care Medicine, Hunan Provincial
Brain Hospital ( Hunan Second People's Hospital) , Changsha 410007 ]

Abstract Objective To explore the mechanism of ferroptosis induced by endoplasmic reticulum stress ( ERs) in
acute respiratory distress syndrome ( ARDS). Methods 1In order to determine the effects of LPS on oxidative stress
and Fe’* level of mouse capillary alveolar epithelial cells (MLE12 cells) , the cells were treated with LPS (0, 1,
2,5 pg/ml) for 24 h. To verify the role of ferroptosis in lipopolysaccharide (LPS)-induced cell death, MLE12
cells were divided into control (Con) group, iron removal inhibitor (Fer-1) group, LPS group and LPS + Fer-1
group. LPS + Fer-1 group was pretreated with 10 pwmol/L Fer-1 for 6 h, then the cells were exposed to 5 pg/ml
LPS for 24 h. Con group was treated with solvent DMSO for 24 h. Fer-1 group was pretreated with 10 wmol/L Fer-
1 for 6 h, and then treated with DMSO for 24 h. The cells in LPS group were exposed to 5 pg/ml LPS for 24 h.
The MLE12 cells were divided into three groups: Con + Vector group, Con + sequence similarity family 134 mem-
ber B ( FAM134B) group, LPS + Vector group and LPS + FAM134B group. After transfected with vector or
FAM134B overexpression plasmid for 48 h, the cells were exposed or not exposed to 5 wg/ml LPS for 24 h. Cell vi-
ability was measured by CCK-8. The levels of malondialdehyde ( MDA) , glutathione and iron, the protein levels of
ferroptosis markers [ cyclooxygenase 2 ( PTGS2) , glutathione peroxidase 4 ( GPX4) ] and ERs markers [ glucose reg-
ulatory protein 78 (GRP78) , activated transcription factor 4 ( ATF4) and C/EBP homologous protein ( CHOP) ]
were measured in different groups. In order to further confirm the results of in vitro cell experiments, 40 mice were
randomly divided into Con + Vector group, Con + FAM134B group, LPS + Vector group and LPS + FAM134B
group, with 10 mice in each group. LPS-induced sepsis models were established in LPS + Vector group and LPS +
FAM134B group, and the levels of GPX4 and ERs in lung tissue were evaluated by immunofluorescence staining
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and protein blot. Results

LPS treatment increased the levels of PTGS2 and MDA, and decreased the levels of

GPX4 and GSH in MLE12 cells in a dose-dependent manner. Compared with LPS group, the cell viability, GPX4
and GSH levels in LPS + Fer-1 group increased significantly (P <0.05) , while the PTGS2 protein level and MDA
level decreased significantly (P <0.05). Compared with LPS + Vector group, LPS + FAM134B group significantly
increased cell viability (P <0.05), decreased PTGS2 protein level (P <0.05) and increased GPX4 level (P <
0.05). At the same time, the level of MDA in LPS + FAM134B group was lower than that in LPS + Vector group
(P <0.05), and the level of GSH was higher than that in LPS + Vector group (P <0.05). In animal experiment,
compared with LPS + Vector group, the expression levels of 4-HNE, ATF4 and CHOP in lung tissue of LPS +
FAM134B group decreased significantly (P <0.05), and the expression levels of GPX4, FAM134B group in-
creased significantly (P <0.05). Conclusion 1PS induces ferroptosis and ERs in MLE12 cells in a dose-depend-
ent manner. Activating the endoplasmic reticulum autophagy associated FAM134B receptor helps to inhibit ERs and
alleviate cell ferroptosis.

Key words endoplasmic reticulum stress; acute respiratory distress syndrome; lipopolysaccharide; alveolar epi-

thelial cells; ferroptosis; endoplasmic reticulum autophagy



