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JET Nrf2-HO-1/GPX4 15 5 v b 25 5e LeLfir A
E804 #)Hlfilides AS549 4l g s AT 8 1% 1 L i

HEH R R B0, BT KRR

WE B Frh i BT £804 Xf A /NN L i
JE(NSCLC) F& A549 40 it 3% FE AN AT A% (9 52 i, 57 [ B Nrf2-
HO-1/GPX4 {5 S M mT BB VE AL, F3k DA AS49
MBS 40 B A SR T MTT 1 40 g ) 96 52 46 W€ 0,10
pwmol/L E804 1 10 pmol/L E804 + A a4 S 41 1 31 ( Nec-
1.CQ.Z-VAD .DFO  Fer-1 FI Lip-1) 25 40 g i) 38 58 F1 3T 7% fig
71 ;2R Fl DCFH-DA 2 YCHEEH AR 0.2.5.5 F1 10 wmol/
LESO4 4 AN TR TR (ROS) & i, B (kA8 — 4 ks 1
(Fe’* ) frd, A6 C BE VR AG I 3 JE A5 ok H K (GSH) 7 &,
TEIER IS % (MDA) & ; Western blot K1 0 2.5 .5
110 wmol/L ES804 £H 4H fd SLC7AI1 . Transferrin, GPX4 .
SLC40A1 Nrf2 Fll HO-1 SR RAXKF, &R SxFM4(0
wmol/L E804) FL%5,2.5.5 Ml 10 pwmol/L E804 T = 41 i
ROS .Fe** #l MDA /K-, BEARAN A P9 GSH &7t (P <0.01),
[E]F A SLC7A11  GPX4 . SLC40A1 Nf2 il HO-1 & [ %3k
JKF(P <0.01) , F+2 Transferrin 235K (P <0.05), 5
B 10 wmol/L ES04 #H b %5, 40 g U8 T 4 il 77 ( z-
VAD) 2 A4k ZET- M #1357 ( DFO  Fer-1 A1 Lip-1) £ REf%
B3I £804 XT AS49 A AYHEFE AT RS IMHI (P <0.01) ,
£ E804 TIHIH| AS49 N sE FERS , HE L ERIE T,
HHLHITT B 53 Nef2-HO-1/GPX4 {558l %,

KR /NN P 2 e B LA AR R BB T Naf2-
HO-1/GPX4 15 5%l
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smallcell lung cancer, NSCLC ) F1/)4H g fifi 982 , H:
NSCLC 2y i BrA B it i 85% ' S it 1
(R B | HORE k22 1 W R AT 920 HIE 52 4R BT T
7E NSCLC W A5 BB R PR AE T, B B A — 2 bt
TR P RERS AT S — A AR MY 9 NSCLC fiR
FPIFaL, BRFET S — FloRr B A R U8 T 20 L AT T AR
2, HARRAE 2 AR 1) i J5 3 4801 RS 4 4L (e
active oxygen species, ROS) HEFHP) | fff 554 %) S 1
¥ A F E2 #1& A F 2 (nuclear factor erythroid2-relat-
ed factor 2 ,Nrf2) — [fl£1 2 A 1 (heme oxygenase-
1,HO-1) /4% It H K3 5246 9 1 ( glutathione peroxi-
dase 4, GPX4 ) i Z 5 ERAE TP 1%, Sl R b 2 Fhp
g ) A A R SR A G T g 2 KU M Oy 48
ZEIRATESN | BRI T O A SC R 4 ER
ARZHRITHIAIE 58 7, 2475 B 40 AT A ) B804 nl il
TR A0 Y R A | T A oA AR Z AL R RS
NSCLC % AS549 4 ffd A% F , {400 1l fii 93 40 it 4% 5
M2 B S5 AR IL T A K AR, FTLL %
WEFEAR T E804 H il AS49 41 it 4% 7 A13E % 15 41 it
PAETZ MK FR, I I Nif2-HO-1/GPX4 {5 5 4l K 1+f
HATRERYAE HIBLAI

1 HREHE

1.1 EELE  SW-CJ-IF ffals b TAE G A 95
INLEZ2/NF)  NBS 150 8 CO, 5544 1 [ 36 [F BioTek
) A SRR AN AR 1 IO T R HL K
R HLPKA AR BRI R R G 4 1 H 55 [ Bio-Rad
3 7] ; DMI3000B 318 5 i) F A& Leica A7,
1.2 3K E804 W 1 iU il A My BHE A PR 2>
) 5 i AS49 ARy S AR At R R
(1 DMEM /NI ) ¥ { AL 5RO T RHL
B IR A 5 240 IR A6 0 31 57 ( necrostatin-1, Nec-1) |
A1 B WA 55 ( chloroquine , CQ) | 21 HE 8 T 4170 i
F[ Z-Val-Ala-Asp( OMe) ,Z-VAD ] 41 9k FE T~ 411 1l
7 ( deferoxamine , DFO ) . 4 itd &% #€ 1= 3100 1 7 ( fer-
rostatin-1, Fer-1) 1 2l i &% 58 7= 9 il 57| ( Liproxstatin-
1,Lip-1) ¥J0 [ 2 [E TargetMol 2\ 7] ; DCFH-DA i
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R &M H 3 Sigma 23 7] ; MEE T (Fe ) Kl
& A D H K ( glutathione , GSH) A& I 1257 4 11
PN ¥ ( malondialdehyde , MDA ) 46 il 12 77 & 2 g
el N NS 7/ /NI P 7 T A W £ I S
(SLC7A11 . GPX4 , SLC40A1 . Transferrin , Nrf2 . HO-1
F1 B-actin ) ) H 3€ [ Santa Cruz 23 ), 7% 5 T
—-70 °C VKFEIR-AE ; Western blot AHN. —H1 (40 1L ¢
P 1gG FILEHTR 166G ) ¥4 A 55 E Pierce 23 F
1.3 FHik
1.3.1 MTT k4w &0 sm e 3gsh & A549 Atk
AT 10% /NE LTS ) DMEM 85 32 58 & F
37°C 5% CO, L IR B2 15 3246 th 35 5% . O 80
A AS49 A AT T A SEE AR EEAL S A XF
HEZH (0 wmol/L E804) .10 pmol/L E804 £H FIA [r]
FPHIFIZH (10 pmol/L E804 43511 10 pmol/L Nec-
1.15 pmol/L. CQ., 10 pmol/L. Z-VAD 10 pmol/L
DFO .10 wmol/L Fer-1 A1 1 pmol/L Lip-1) , 4b¥ 72
h, MTT 5250 ™4 2 2% SCERIRAE, 3% 0T A A
AN G 5E R BB R % = [ X BB L (optical density,
0D) 5, — IKEFL 0Dy, ]/ HEFL 0D, x 100% ), 5L
WEE 3K,
1.3.2  ZfRRR EIm K mpe TR PO
O KA AS49 4, #5208 1. 3. 17 047434, BAR
TR RS %SGR S AT 0 h bR
TCIFHAIR L AP 72 h JEHAIE, SRR 3 IR,
1.3.3 DCFH-DA #m) &40 9m e 7& M 2 ROS 7K -F
HOGHBOH A K 1 A549 41 i, FEHL 43 9 %k BR4H (0
wmol/L E804) 2.5.5 110 wmol/L E804 £H, 4bHH
72 h, E IR T &40 10 pmol/L DCFH-DA 4L ¥ 10
min, PBS ViU 3 WK, 2806 e TSR IR, 25 4
PN T i PR AGHEA T E f , SEIE A 3 1K,
1.3.4 XA &n & mmied Fe’* MDA 4= GSH
RF BOTEONAE KA AS49 400 Fi R <1.3.37 ik
15740, F Fe?* Rl il & (A yk ) (MDA il
RANE (IR ) 1 GSH KR £ (k)
A3 RSN 2% ZH 40 T Y Fe?* MDA il GSH &, ™
K e HEAR N U B 44
1.3.5 Western blot #&| &40 49 fiiL P & & & & K-
IO K AS49 4, 422 iR 1. 3. 37 if Ttk i
Gy, FES 5 SCER'S vk AR BN SR L R A
W BE E B AV IS B AL B 30 pg AHI R
FIREA, SR 10% 11953 B SR 5% W 4 IS kA7 v
VK BRI B 1 RS B PVDF R b, 5% Wi lg 05k 28
MR 454 2 h,PBS PR 3 ¥k, 43 A H bR ik

Ji£ SLC7TAL1(1:800) .GPX4 (1 :1100) ,SLC40Al
(1 :500) \Transferrin(1 : 800) .B-actin(1 : 2 000) .
Nrf2(1 : 1 .000) Fl HO-1(1:1 500) , & T 4 CHIE
HRGUCH PBS PR 3 Uk, In AR B H R R L 90
SLC7A11 (1.1 000)., GPX4 (1. 800 ). SLC40A1
(1:1500 ), Transferrin ( 1:1000 ), P-actin
(1:2000) Nrf2(1 :13500) 1 HO-1(1 :1000) %
R F#EH 2 h,PBS PR 3 ¥k, % N ECL BE2IFN
MR E A 3 K, ARWLER A B-actin fE NS
18 32 FH Image Pro 4.5 B34 B bp 4w IKE(H,
AR B (TR H bR 8 R K F, HFREE FI Rk
KA = HAREE F 45 K EE (B B-actin 2571 KB AH
1.4 ZEItZEAE KRR HIE R SPSS 19.0
1l Image Pro 4.5 3 #1784 4 3, I FH Adobe
photoshop 10 I GraphPad Prism 8 #4417 1E &,
2 2H AN ML B8 O35 BRBE T AH G AR R Nef2/HO-
1 AR DG HE PRI AP AR B IE S0, P o 25 R
T AR SR P B R R 5 22 0 BT R ¢ A B EA T LU AR,
PA P <0.05 J2E5A G278 3,

2 FR

2.1 453 HIEIFI S AMAILETEINE ALKl
FHEESEPEIDHRIFILLEE 72 h, MTT #lizs B 2R 5 10
wmol/ L E804 4 L35 , 4 g ¥R B 3 il 51 ( Nec-1) 41 A1
YN R ) (CQ) ZHXF AS49 21 i ) 14 B 2 A
/NP >0.05) 5 T4 ML T30 7150 (Z-VAD ) 20 A0 240 i
BRFET- I HIF) ( DFO Fer-1 A Lip-1) £ A549 4 i
WA TP <0.01), WA 1,

Bl 1 MTT G &H ML E R
a: X HEZH ;b 10 pmol/L E804 4 ;¢:10 pwmol/L E804 + 10 pmol/
L Nec-1 ZH;d:10 pmol/L E804 + 15 pmol/L CQ #;e:10 pmol/L
E804 + 10 pmol/L Z-VAD #41;f:10 pmol/L E804 + 10 pmo/L DFO
2 ;.10 pmol/L E804 + 10 pmo/L Fer-1 Z;h:10 pmol/L E804 +
1pmol/L Lip-1 4 ; S5XFHRZH b3 . # P <0.01; 5 10 pmol/L E804 41
Az, * * P <0.01
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B2 ZREXRSEH SN & BT EE S (% 100)
a: X HEZH ;b 10 pmol/L E804 4 ;¢:10 pmol/L E804 + 10 pmol/L Nec-1 41;d:10 wmol/L E804 + 15 pmol/L CQ 4 ;e:10 pmol/L E804 + 10
pmol/L Z-VAD #;£:10 pmol/L E804 + 10 pmo/L DFO #1;¢:10 wmol/L E804 + 10 pwmo/L Fer-1 Z41;h:10 wmol/L E804 + 1pmol/L Lip-1 41

2.2 BAMBIEBBER AL RS
FIALEE 72 h, A RIE 45 R 2R, 5 10 pmol/L
E804 ZH st , 4 IR HE 0 il 77 ( Nec-1) £H 141 L
WERDHI T (CQ) LLXF AS49 2 M il 3E 2 52 Wi 8/ (P
>0.05) 5 1117 4t A Y8 T 410 61 71 ( Z-VAD ) 25 Fi 41 ffa 2k
FET-H I3 ( DFO Fer-1 F1 Lip-1) 20 A549 4 A4 T
BB A4 TH(P<0.01), WK 2 3,

B3 EEAMEIHIES
a: X M4 ;b:10 wmol/L E804 4 ;c:10 pmol/L E804 + 10 pwmol/
L Nec-1 ZH;d: 10 pmol/L E804 + 15 pmol/L CQ ZH;e:10 wmol/L
E804 + 10 pmol/L Z-VAD 41;{:10 pmol/L E804 + 10 pmo/L DFO
2 ;¢:10 wmol/L E804 + 10 pmo/L Fer-1 Z;h:10 pmol/L E804 +
Tpmol/L Lip-1 4 ; 5% R4 L4 . P <0.01; 5 10 wmol/L E804 41
te# . * * P <0.01

2.3 RAHMF ROS KFE AW £804 4bHH
A549 ZifL 72 h, B AL R BN SR g
2.5.5 fi1 10 wmol/L E804 ZH 7% 5 i 2% 1 5 |
%4 ROS /KB Wi sm (F =102.3,P <0.01) ., W

K45,

2.4 HBAMBF Fe** MDA #1 GSH 7KE  AJA
W E804 AbFE AS49 41AE 72 h 70 S A I 4 5 i
N, GXF A R, 2.5.5 Al 10 wmol/L E804 £
Fe?* Fll MDA 7K F-3& #1458 (F = 71.21 ,65. 02, P <
0.01), 1M GSH 7K ¥ & i Jk 55 (F = 76.54, P <
0.01), WKEl6,

2.5 SHAMMBRTHEXEARIEKE ARKE
JE E804 KbFH A549 ZHJif1 72 h, Western blot 464
BN 5 %, 2.5.5 Fil 10 wmol/LES04 41
SLC7A11 GPX4 Fi1 SLCA0A1 ik /K VB Wikt (F
=25.21.45.13.29.33,P <0.01) ; Ifij Transferrin 3%
KA E W T (F =51.24,P <0.05) . WK 7,
2.6 FHME Nrf2/HO-1 ESERMEXEARIE
KE  RFEHE £804 ALEH A549 4HfifI 72 h, Western
blot A5 25 3 /s 5 X B4 4, 2.5.5 Fl 10
pmol/L E804 £H Nrf2 1 HO-1 & [ 21k /K V38 W %
f(F=34.58 44.71,P <0.01) ., WLIK 8,

3 itig

iR 200 AR AR S — > e B S ST PR R AR AAC, A
PRAAAE RGBS T S it gk i | B iR 4K
SRIERIRY —RBOEIN R, X T NSCLC, R %
GLAGYRATT PUNE LEBIRYT BT AL IR
SR PR T R, (HIR T IR AT e X
o PRI S YRR BT A T iR R R R 25
KR 25 AL 5 W00 5205 AL Je 37 LT e e 7%
MR A3 i TR A TR 2 T A 5T R A
1 Gt rh 24 e T 20 50 S 1A 0N T E804 BEA A4 41D

B4 E804 Xt A549 ZHAEA ROS BIFME x 400
1 X HRZH ;22,5 wmo/L E804 41;3:5 wmol/L E804 #1;4:10 wmol/L E804 41
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BS5s SAMAMKKENSE
1. X184 ;2.:2.5 pmo/L E804 ZH;3:5 wmol/L E804 #4;4:10
pmol/L E804 41 ; 5XFARAILAL. * * P <0.01

il AS49 40 py 3 A AT RS, S A T R TR R
SRPUIIE 25

T 245 AT TH A i e A A A PR R R
H AT 22500 259 32 B i ok e P i R 1 4
YEFE R, rbyga 20 B X R T B N FE v FRAS PR EDL
AT RORZ R Rk, A AL E AR T
PEANFE T e 7 R B HE B TR YT R M, andk st
To, AT RITAER L IR —Rh 5 U T FIRIE K B
N ) P P A B PE T~ =X, 4 s 40 P4 I o
TP AR A B i R R e A0 e B B PR R AR
B AkTE AN & A 5E T BB TS R AR, 4
FJATE B F BN 40 N B 2K ROS 7K SF- 3
T GSH ) 7K S B AR LA B 28 B 44 & A5 4 fiF 1 AR
M E R B RN R AR E % (I
SLC7A11,SLC40A1 45 ) FIRFEAIL, GPX4 FIRFEAL,
Transferrin 25T, HiH GPX4 Fak AL EERIET
IR E M FE A AR IR A TR

JE E804 Il AS49 4, 45 3R /s 20 i Py Bk A8 T 1k
B, RN ROS  Fe”* Al MDA /K5 F T #a#,
GSH % i 5 T B #; [ i}, SLC40A1 | GPX4
SLCTALL £ R IA KV 2 T B #a #, Transferrin
KPR BT, P E R R, AT
HIF (Z-VAD) F14H Ak 56 T 3 i 571 ( DFO | Fer-1
A Lip-1) BIREAEFE /> 13055 £804 Xif 4 i 11 384 5 il i
FAHIVER, X Eegh RN £804 15 5 AS49 41l
SR , HET B804 Xt A549 £ Jfd i) 4 5 AT
FBIHIVER T RE S PFET-H K,

BRAET R— A B = /2, 2 Z R
57 PR IS0 8, Nef2 S — ol T S (0 5 S R T,
W3 9 SLC7TALL F1 GPX4 HHI 40 Mk 2B T, =
ST 4R GSH A B A R v [ A 4,
WREPSET M EE R HO-1 & f Ay
i SR, 52 Nef2 6, A LRI AT,
FESEPRT N2 Ji sh N TR S A S B Te 14, I 30
Fr T b A A S, I HO-1TY L dR i
GEI WA | AR I 55 41 21 0 iR 4 41 Nef2-HO-1/
GPX4 Bl 58 WOE , 5 335 TR R 2 70 i N 2808 1
b . Western blot 45 5 i 78 . E804 HE B & Bk
Nrf2 \HO-1 Fl GPX4 ik /K-, 4] A549 41 i N
Nif2-HO-1/GPX4 Hrsa Abkh , 35 mfg it S L A1 ROS
PR —2 i E Ak seT

Zx b rik, £804 R figid ik P AS49 4H A N
Nrf2-HO-1/GPX4 $i & 4k %, T 9% SLC7A11 . GPX4 |
SLC40AT Ntf2 F1 HO-1 2 (4 #£ 5 /K -, L1 Trans-
ferrin & 157K, 40 L P8 ROS g T i S Ak K
SR R Bk B T, B BT A Ak 7 ) MDA
MBI 2 GSH & & %, 15 40 kst T, JF H
PO AS49 AT AIER . ANFRE AR W E804

El6 ES04 3T AS49 4 RS IE - HISNE
1. % HR2H 2.2, 5 wmo/L E804 4 ;3:5 wmol/L E804 £ ;4:10 wmol/L E804 £H ; 5Xf M4 4. * P <0.05, " * P <0. 01
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B 7 Western blot %4 % 48 £ i
HIETHXEARKE(A) FIESLE(B)
X4 ;2:2.5 pmo/L E804 41;3:5 wmol/L E804 41;4.10
pwmol/L E804 £ ; 5 X HRZH L4 . * P <0.05,* * P <0.01

8 Western blot %#& & A0 Nrf2/HO-1 15 518 8%
HEXEARIEBKE(A)FIELE(B)
1% 2H;2:2. 5 wmo/L E804 4;3.5 wmol/L E804 #ZH;4.10
pmol/L E804 41 ; 5XFIRAIL4L. * P <0.05, " * P<0.01

Xt AS49 2 BR FAT R ORI 1, O e AR R
LSRR
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including Ding’an (5 cases), Wenchang (4 cases), Chengmai (4 cases), and Lingao (3 cases) ; following by
western regions which included Baisha (2 cases), Ledong (2 cases), and Dongfang (3 cases). 1 case was in
Wanning in the southeast. Among individuals aged 2 — 17, the positive proportion of Norovirus in males was higher
than that in females. Among individuals aged over 55, the proportion of Norovirus positive in females was higher
than that in males. The gender of positive samples among individuals aged 18 —40 was related to their profession.
According to RT-PCR typing and sequencing, GII group Norovirus were classified inl13 outbreaks. There were 4
genotypes detected. GIL. 2 [P16] was the main epidemic strain with 60% (9/13), and the other three genotypes
were GIL 4 Sydney [ P31] (15.4% , 2/13) GIL 4 Sydney [ P16] (7.7% , 1/13) and GIL. 3 [P12] (7.7% , 1/
13). Further genic analysis of 8 Norovirus strains showed that all of them were still in the same branch as the previ-
ous strain, and all exhibited a certain amount of amino acid variation. Conclusion Norovirus is the main pathogen
of gastroenteritis outbreaks in Hainan province, and the main epidemic strain is GIL. 2 [ P16]. It is necessary to
continue to strengthen the monitoring that provides scientific evidence for the prevention and control of norovirus out-
breaks in Hainan region.

Key words Norovirus; outbreak monitoring; genotype; genomic analysis
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Exploring the mechanism of traditional Chinese medicine indirubin
derivative E804 inhibiting the proliferation and migration of

lung cancer AS549 cells based on the Nrf2-HO-1/GPX4 pathway
Yuan Yujun', Cao Huahua®, Zhao Min’, Luo Yuhui', Zhang Sumei*
(' Clinical Laboratory, The Affiliated Hospital of Jiujiang University, Jiujiang 332000 ; *>Clinical Laboratory,
The Traditional Chinese Medicine of Jiujiang , Jiujiang 332000 ; ° Pathology , The Peoples Hospital of Nanchang ,
Nanchang  330000; *Dept of Molecular Biology and Biochemistry ,Anhui Medical University , Hefei 230032)

Abstract Objective To investigate the effects of indirubatin derivative E804 on proliferation and migration of
non-small cell lung cancer (NSCLC) A549 cells, and to elucidate the possible mechanism of Nrf2-HO-1/GPX4
pathway. Methods Lung cancer A549 cells were used as the cell model. The proliferation and migration of differ-
ent specific inhibitors (Nec-1, CQ, Z-VAD, DFO, Fer-1 and Lip-1) in 0, 10 pmol/L E804 and 10 wmol/L E804
+ groups were observed by MTT and cell scratch assay. The contents of reactive oxygen species (ROS) were de-
tected by DCFH-DA fluorescence probe method, the contents of Fe’* were detected by colorimetric method, the
contents of reduced glutathione (GSH) were detected by spectrophotometry, and the contents of malondialdehyde
(MDA) were detected by micromethod. The expression levels of SLC7A11, Transferrin, GPX4, SLC40A1, Nrf2
and HO-1 were detected by Western blot in cells of 0, 2.5, 5 and 10 pmol/L E804 groups. Results Compared
with the control group (0 wmol/L E804), 2.5, 5 and 10 pmol/L E804 significantly increased intracellular ROS,
Fe’* and MDA levels, and decreased intracellular GSH content (P <0.01). Meanwhile, the expression levels of
SLC7A11, GPX4, SLC40A1, Nrf2 and HO-1 significantly decreased (P <0.01), and the expression level of
Transferrin increased (P <0.05). Compared with the 10 pmol/L. E804 group alone, the apoptosis inhibitor ( Z-
VAD) group and the ferroptosis inhibitor ( DFO, Fer-1 and Lip-1) group could significantly reverse the inhibition
of proliferation and migration of A549 cells by 10 wmol/L E804 (P <0.01). Conclution ¥£804 can induce ferrop-
tosis and inhibit the proliferation and migration of A549 cells, which may be related to the inhibition of Nrf2-HO-1/
GPX4 pathway.

Key words non-small cell lung cancer; Chinese medicine indirubin derivatives; ferroptosis; Nrf2-HO-1/GPX4

pathway



