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¥eok W1~ ZEBI X Wil 4N hgo 242
Ml 2 HDLIIA 5

o ) /1 =2 A = Sy - w221 S O Y S TRy R
(BTRAEFR ABESFR HFR,GE  533000)

WE BB BITRHE E &45A RS L(ZEBD XHIIRE H322 40 iEss s 128 MR 22 X HLE . 7% FE T GEOM
TCGA 2 SRR R 5 Wit S Rl T ZEBT A 10l g v (19 22 5 3R 38 KR AIE 5 2R FH RT-qPCR 1 Western blot 6 il i 98 41 Af & (H322 |
A549 .95-D) FIIE ¥ fifi L 7 41 (BEAS-2B) i ZEBIT Y mRNA FIZE [ 338K 5 b — 240 @18 i 2 2 B 1 Yt ZEB1 i R 1k (Oe-
ZEB1) AT 2235 % IR (0e-NC ) H322 41 i ; FIL ] CCK-8 P-4 FE % \EU . Hoechst33258/PT X 5 A6 U 211 I i) 38 5 A8 77K - 5 &
IR S5 RN Transwel L6 I 240 M 04 35 R 22 68 77 5 T U B AR 53 B 4t I 4 Jl 917K 1 5 Western blot Bzl AH DG3E B Y B FI R ik, &5
R GEOHMITCGA &5 IR , ZEBT AL A8 v (4 3R 35 R 5 b e AR 1 22 5 G 12 B X RT-qPCR il Western blot 45
7R, ZEB T R 40 M 2 P A 2K 5 T BEAS-2B(P<0. 05) 5 CCK-8 M4 5T e \EdU 195 Al Transwell 45 42 75, 5 R Yy
23 X IR (Control ) AU AH LY, Oe-ZEBI1 ifi it H322 21 i i34 5 78 A2 28 B8 ST HETH (P<0. 05) ; Hoechst33258/P1 XL 44 Filii =X
AR ZE R IR, 5 Control A1AH L, Oe-ZEB1 ifi s H322 4L I8 17K T B4R (P<0. 05) , H Oe-ZEB1 Jifi i35 H322 4Ai 1% G, 31
Fe a2, S 3T EL 4510354 an, WA T 0B &) B 0P s Western blot 253 7, 5 Control ZHAH [, Oe-ZEB1 ili 985 H322 41 il N-45%5 8
(N-cadherin) . 578 % p53 (mutp53) 2 [ FT4HHE E 145 11 D1(CyelinD1) (P<0. 05) 265 KT 5 5 Control AAH L , Oe-ZEB1 Jiii
Jif 9 H322 40 E-452H 2K 1 (E-cadherin)  BRAUHCKE A4 2 (MDM2) 25 [ Al p21(P<0. 05) ik KRG, &it 3%k ZEBI vl L)
A1 08 T HR S H322 490 0 ) 48 9 L 3B S AR 28, vl A 28 1 U4 755 MDM2/mutp353/p21 18 #6241 i A\ G /G, 28 A S 3, Wi fin B
H322 it i A

KEEIA ZEBL i A% 380 4222 s At it ) 400
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RT-PCR. Results Compared with the control group, the COE, OE-FOX04 and OE-FOX04+COE groups exhib-
ited significantly improved gastric mucosal lesions, reduced lactic acid levels, weakened expression of aerobic
glycolysis-related proteins (PKM2, HK2, LDHA, GLUT1), and enhanced FOX04 expression. The OE-FOXO04+
COE group showed the lowest lactic acid level and more pronounced changes in related protein expression com-
pared with the COE and OE-FOXO04 groups. In contrast, the shFOX04 and shFOX04+COE groups displayed in-
creased lactic acid levels, enhanced expression of aerobic glycolysis-related proteins, and reduced FOX04 expres-
sion compared with the model group. Conclusion FOXO04 expression is involved in the inhibitory effect of COE on
GPL, possibly by regulating the aerobic glycolysis process.
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St M5 b K - 8] 5t %% fk (epithelial-mesenchymal
transition, EMT) i Fe 3 UIAH G . #¥48 EG& 45 AW
PR (zine finger e-box-binding homeobox, 7ZEB) %
LTS ZEBT Il ZEB2 PiHE H , Hirh ZEB1 B N i
BEFE 45 K 3% (n-terminal zine finger, NZF) F1 C ¥4
845K 5% ( c-terminal zine finger, CZF)n 54 EHE M
ShA NI Z R A B AR B A BT R,
ZEBI TEZ FRaRE S AL 5 i 338 A 45 b LR B b
LR SR A5 R E 2 R A S AL
ZEBI 7] i 1375 T 5 40 i 0 A AL A T e B
i3 240 6 G 2 30 5, ) e S A R AR, O
P22 5 EMT i #2200 08 T 845 S g e 4% 25
ZAIEAR SR, 2L I8 ZEB 1 X g (4 1
J& i R W o A BE ST B AR R TT ZEBT X il [ i
H322 4 i ) A 40 25 D R S RS JA S0 A S 3 1 G 5
W, A s 98 B e PRI 48 BT O RIS 5 17

1 ME5EE

1.1 HREZREFZIIEHMEL BEAS-2B.H322 | A549
WA VL35 AR AR W AR A BR A ] 5 95-D I A BT 4
AR ) Bl A BR 23 7] s RPMI-1640 . DMEM 15 3% 3t
%5 . C11875500BT ., 11965092) It [ 3 [E Thermo
Fisher Scientific 2% &) 5 ifi 24 MLY% . 0. 25% Jii 85 A [
-EDTA LT . 5 5 & -5 % E WILE IR (185 .
FSP500 . E607002-0100, E607011-0100) Ity [ | ¥ 4=
T A ARA BR H 5 CCK-8 4 i 48 7 A6 0 3 5] L 306
SRR & (7% gDNA i) (575 : BS350B . BL699A ) 14
EEEE Biosharp OS] B BE | Transwell /NZE (57
512278002 ,3422) W4 [ 113 BT 48 F 5 RN A $2H
R & (1555 . R1200) 1 H 46 30 R 3% 22 A 5 SYBR
Green 7GRN (185 :22204-1) g [ 1 it @5 s A=
YR+ R A F o N-cadherin., E-cadherin (CST-
9782T, 1:2 000) 1 [ I Cell Signaling Technology
/N ZEB1(agl16204,1:1 000) Wy [ 51 = 85 £E 44
ARy A BRAR 1 2 AL ¥ B (horseradish peroxidase,
HRP) FriC $1 e 196 (A0208, 1:4 000) , HRP Fric 4t
R I1gG (A0216, 1:4 000) W FH i3 = KA PR
AR 7] 5p21 (ARG 58183, 1:2 000) \MDM2 (ARG
51392,1:2 000) .Cyclin D1(ARG 52923,1:2 000) 14
HHTM Arigo Biolaboratories Corp 23 A .
1.2 FHik
1.2.1 @ma3zdc H322 40 0l JH & 10%FBS iy
RPMI1640 5 3% 3 1% 35 , A549 . BEAS-2B . 95-D {ii ]

5 10%FBS 1 = Bl DMEM 15 57 555 5% | 40 Jifg 2% B 3k
80% AL AT AL AL AR

L2.2 %914 8% 5H FH GEO B4 &
(https://www. ncbi. nlm. nih. gov/geo/) 53 #t ZEBI F
PRI 7 i e v ) s 2 R RS D0 ] Il T TCGA %
P& % (https://portal. gdc. cancer. gov/) 53 M1 ZEBI 5
PR AR S A A o

1.2.3  ZEBI 1% % & sa f ik M A RT3 1A ) 2
H VLI VT2 AR AR R A BR 2w A7 50 AT
o HURBIGIE 1 s . WA FURLE 2R
BRI IE W . 3 3R 3K ZEBT W) A0 MR A SR 7E 3R 0
MEREA T A0 B R AR ik . B AL
20, H5 A 1% 0 51 6 LA (2x10°4~/mL) o B HE
A (A BRI e 15057 =100 pL: 1. 4 pl) , 37 “CH¥
F1hEE SRR S MCER SR $2
R i 35 7 BEA5 A K 22 80% I, I A2k 5
1 mg/mL BRI R R FEAT i i

34G6_pCDH-CMV-ZEB1(h)
-3xFLAG-EF1a-GFP-T2A-Purol
11 637 bp

E1 %A ZEBI RRSEHE

Fig. 1 Construction of ZEBI overexpression plasmid vector

1.2.4 CCK-8:*%#mmpp®h FHXHERKN
Control 41 . Oe-NC 2H 11 Oe-ZEB1 2H 41 it 32 b 5] 96 £L
M (2x10°AN/4L) o B3 ANE AL, K55 24 48 FI
72 h , B AL BN 10 pl CCK-8 37 , 55 7246 15
F22 h i, FHEEFRIXAE 450 nm K TG0 3 20 40 i
LS

1.2.5 EdU# R g o 3gsi st 5 3 A4 g $ P
T 6 LA (4x10° /4L ) , 35 5% 240 i 2% & % 80%~90%
BALINA 1 mL EAU 4 8 3% (EdU: 58 42 K5 37 k=
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1 uL:500 ul.),37 “CHFF 2 h, MR AU H] &3 lE
Wb W5 I A B A & AR B & 30 min, Bl 5
1 mL RS 6 3 WK, BE R S min, B S INA 1 mL
Hoechst33342 YL , 2 ifit 8 G F 10 min, PBS IE 1
3K B BN E W A B E St

1.2.6 Hoechst33258/P1 X % 44 28 #eL J8 = #% 3
ZH 41 3R 21 6 LA (4x 1054 /L) 15 57 24 h, Wi
B AR . A 1 mL 4% £ 8§ EE [E E 10
min, HO0EH FER. | mLWE PBS T &, #N
Hoechst33258/P1(100 plL: 10 pL) 1R A TAE# , kit
JEMFE 10 min, B S IA 1 mL #i8 PBS B &, B0
AR LIE WA 100 uL F BN, 5 J5 I A 10 pL3t
PENETE R, BUAN M BT 15 wL i B33 b, 745
YOG R T,

1.2.7 XBRAABEEHENEHSEEES K3
ZH A0 A E R 3 6 LR (5x10°4N /4L ) 3555 24 h, 4 g 4
K % 80%~90% , ffi Fij 200 pL 4 3k 347 41 i %) 95 5
¥, i FH PBS 5 U6, A TG I T 15 5% 35 I 4 R 30 B
TBE AT B IC 53, 48 h 5 [R]—17 B A B8, Image] 4K
PR AL 2 8 3 1 41 i 3 Fh £ 6 FLAR (6x10° >/
FL) ,TE CO, B A0 N2 55 14 d, W 0] 4 3~4 K ik
TP, R 3245 RS 1 FH 4% 2 R WS [# 22 15 min,
S5 R YL 15 min, B SIS VR T IR IRIE SR .
1.2.8 Transwell E3tnmia it #4412 246 H
3 s R TG I TR 4 R LA R (1) LB B, =
A 100 pl, AR F2 46 6 B (Transwel | T2 R TC S
R, L N 200 ul 40200 ) o 3 5 i
5, T2 A 600 uL FERf 1y 37 3 | Bl 5 45 40 i 1%
2 Transwell /N R FE (4x10°7 /L) . HiFi48 h
Jo W/ INE 1B B ) A AR (T 49 Z2 BRI
[ 7 15 min, 25 S LG4 {4 15 min, B )5 15 K IE 363
W, BT AR B 5 B Image) B3R 71150
1.2.9 RT-qPCR #:3 ZEBI #3 mRNA K-F #5341
Y AL 6 FLAR R A MO . FHE RNA 32 Bt
FIFEERNA, Fifi 5 196 5% 5 cDNA ., F§H SYBR green
PP RHR ] & AT RT-qPCR KGN . ELA S| ¥ )7
I,

1.2.10 Western blot ¥l 48 % &% & £3i&2 %34
G 3P 2 6 FLAR Hh RF A A T o T FH A0 i SRR
FE VK | 24 30 min 5 $2 LS & 1, SDS-PAGE HLIK
(1E & 80 V.30 min, 120 V.60 min) , % I (1H 7 300
mA .60 min) , 5% NG WK EH A 2 h, —Ht 4 CHEAK
TBST ¥k 3K, 12 h, TBST V% 3 1%, fix Jo 1

#&1 RT-qPCRE|¥MERFT
Tab.1 RT-qPCR primer sequences

Gene Sequences (5'-3")
F:TGACATCAAGAAGGTGGTGAAGCAG
R:GTGTCGCTGTTGAAGTCAGAGGAG
F:CCACCCTTGAAAGTGATCCAGC
R:CGGTGTAGAATCAGTCATTCTG
F:GTTTGCCCCTTAATGCCAT TGAACC
R: GCCATAAGATGTCCTGTTT TGCCATG

GAPDH

ZEBI

MDM?2

FNBAL R GERAG A, Tmage) FE4TEHE 74T
1.2.11 AKX 2 pe R4 m 4 e B BAR T F 34040
MLLA (5x10°4~/40) % BE Rz AD T o LA . 55 2 Rl
YN, PBS #EAT BT 4 1 mL 40 A B VT A 3
mL F¥% oK £ B LR i 75%, 7E 4 "CF [ € o
Wo BOEBREEHIG, H PBS Kt H &, =
IE/KAE 15 mine MIA 1 mL PLYL (8 TAEWR , B E
30 min. e i (9 2040 A A0 4R 40 i A 5,
Mod Fit LT 5. 0 #A4F0EAT 20 i & 31 B B 0L & 434 o
1.3 SitE4E K H SPSS 27.0 fil GraphPad
Prism 8. 0 J 4B AT o1t 24 73 B DL S B 3R 26 . 3
TR R s TR A5G B AT 26 551 Y
Z A A BN R 7 2250 . PR TA] R
M7 REA (A3, LA P<0. 05 W 2ZE S A G5 Y.

2 H#ER

2.1 EWMEREFESWEMBREAADNRIE
E£5% KW H GEO Al TCGA $ ¥ - #r T
ZEB1 TE W g8 v 0 28 RRAE K L g A vk 7
BOAH & PE . 7E GSE 45 4 W7 , ZEBI 1 Low-Mal
it e A v 0 5 PRI DL =, T 3 3R 4 v 1 7 S
WYECE 2A) o Gt i B, Low-Mal 415 Normal
2 22 0] 22 S A7 G i 32 L (P<0. 001) , i High-Mal
#H 5 Low-Mal 21 [H] 22 5 A G2 1127 7 X (P<0.001) .
Wt ZEBT 7E P K 4 b i E A5 434, s HAE P
Rz 4f i Hr R Ee R 21, 6%, TR LB 1. 5%
(E2B) o 78 40 Jf rp, #6955 CD8 T 41 Jifg
(CD8Tex)H' ZEBI Fik LM LBl 36%, T EL
1124 16. 6% . CD8Tex 4 i 1Y = Bk X 2 1K 38 5 i
oA 11 G058 4 i PN 0 30 5 DDA OC , LRGBS A R
il A OE (1 2C) . TCGA B B 1Y 23 b 45 51
WoR, ZEBI W) 3Ri5 5 Mg Ak (EMT 4228 715 |
HRE KR IEMOE (E2D) . LR gs R,
ZEBI 1] Bl i 45 22 P AR W 2 o R A 0 s B 4
R .
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2.2 ZEBIERBREHABZPA mRNAMERE
KKFE RIRSE ZEBIFEM BRI A Rk % S
fifi Fil Western blot F11 RT-qPCR 46 il fifi i 98 410 il &
H322 \A549.95-D F1 BEAS-2B Hh ZEBI iK1 .
R s (K 3), SIEH i I J2 BEAS-2B i ffdAH Lt
ZEBI 78 H322 (A549 .95-D 41l ifd F ) 2 11 32 35 K F
(+=10.630.11.010.21. 180, P<0. 05) Al mRNA 3 ik
K1 T B (1=6. 447 . 30. 730, 21. 900, P<0.05)

5 A549 95-D MLt , ZEBI 7F H322 4 Jifg v i) Fe ik 7K
TRAIG, R, 32 F H322 20 by et e 1 3k ZEB T
1) R

2.3 ZEBITEH322 Mt RiIFMERRIE 56
FEYSCR AN 4A IR, 0e-NC Fll Oe-ZEB1 i 3k %%
Rk . BE )5 8 Western blot 1 RT-qPCR #E47
IUE. 45 E 4B-4D Fis , 5 Control LA L , Oe-
ZEB1 4 ZEB1 % 131k (1=7. 688, P<0. 05) Al mRNA

A P<0.001 B C
P=0.055 Plasma - Others
0.9 P<0.001 NK |-
g
£ Mono/Macro - NK -
% 06 ‘é T\éa!iﬁzﬁzi : Type § Mono/Macro |- Type
: = Emf(;thelfal Negative = CD8Tex - Negative
[=] L 1 - s L o
g o O bl Positive @] cpsT k Positive
N CD8T - CD4Tconv |-
ﬁ CD4Tconv [~
B 1 ! 1 1 1 Br 1 1 1 1 1
High-Mal Low-Mal  Normal -1.0 -0.5 0 . 0.5 1.0 -1.0 -0.5 0 . 0.5 1.0
LUAD2 Proportion Proportion
D
4
2
8
s 0
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N
o -2
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g
JED 4 =-0.29, P= 1e-11 = -
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2
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Fig.2 Analysis of ZEBI using the GEO and TCGA databases

A: ZEBI showed differential expression in the spatial transcriptomics deconvolution regions in the GSE179572 dataset; B: Expression of ZEBI in
endothelial cells in the GSE117570 dataset; C: Expression of ZEB/ in immune cells in the GSE127471 dataset; D: Correlation analysis of ZEBI gene

and 14 tumor states in the TCGA dataset.
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Fig. 3 mRNA and protein expression levels of ZEBI in lung cancer cell lines

A: The ZEBI protein expression levels in cells; B: The statistical chart of ZEB1 protein expression levels in cells; C: The statistical chart of ZEB1
mRNA expression levels in cells; a: BEAS-2B group; b: H322 group; ¢: A549 group; d: 95-D group; "P<0.05, “P<0.01, ""P<0.001 »s BEAS-2B

group.
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3k (1=44. 320, P<0. 05) 34 i E 481 .

2.4 1FRZEZEBIZ H322 ARG EIE TN
fim  CCK-8 5 W/~ (K 5A), 5 Control HAHLL , Oe-
ZEB1 20 4H i W S B (3 fin (F=6. 974, P<0. 05) . “F-
M e e 4% S 7R (& 5B L SE) , Oe-ZEB1 2H 7 B 44
(175.7 + 17.67) i F Control 4 7 [ %t (118.3 +
15. 82) (1=4. 186, P<0.05) . EdU 52545 5 /s (K]
5C.5F), 5 Control ZHAH It , Oe-ZEB1 4 £ {05 5%
J&E 38 01 (+=6. 579, P<0. 05) . Hoechst33258/P1 X
etk B R (K 5D.5G) , 5 Control ZH AH L, Oe-
ZEB1 4 5y #5064 M 5 AR LT A e B vk 2 (1=
6.221, P<0.05) . DL I 25 ] 3% W Oe-ZEBI {i 3
H322 20 M (%) 35 58 g 77, 30 ) H322 20 fg 09 3 1
K

2.5 IRIEZEBIXFHI22 AMTERMNEZN
M AR S 25 R B R (B 6A 6D .6E) , 5 Control
HAH L, Oe-ZEB1 2H 24 h 148 hiT B R & (1=
3.470,1=6. 515, P<0. 05) ; Transwell 3£ 4 25 I g} 7
(& 6B.6C. 6F . 6G) , Oe-ZEB1 21 1T #% 40 g 54 (1=

29. 650, P<0. 05) Flf= 22 4 fi 1 (1=14. 540, P<0. 05)
I F Control 2 41 01T 5 KM 40 U2 282 4. LA I
LEIL R, Oe-ZEB1 {2 3 H322 41 i ()3T R AR 22
2.6 3T %Kik ZEBI 3 EMT 1 MDM2/mutp53/p21
WA RIEZN Western blot 22 56 45 5 i 7~ (K]
7A.7B) , 5 Control 41 #1 It , Oe-ZEB1 41 E-cadherin
) 8 3R 3k K F T B (1=5. 249, P<0.05) , N-
cadherin i % [ % & K F | T+ 5 (1=4. 435, P<
0.05) . MDM2/mutp53/p21 i A 56 4 1 45 1 BoR
(K 7C.7D) , 5 Control L4l k. , Oe-ZEB1 21 MDM2
Al p21 2 H B RIEAKE TR (=7. 070 1=4. 115, P<
0.05) , mutp53 F Cyclin D1 25 H 38 K480 (1=
7.099 .1=7. 078, P<0.05) . it =X J& 3 S 56 2%
R (K 7E.7F) , OE-ZEB1 41 G, ¥ 5 1t 58. 63%,
i F Control 41 G, ] /5 It 66.67% (1=11.760, P<
0.05). OE-ZEB1ZH S/ > 14.01% , 75 T Con-
trol 20 S 5k 10. 32% (1=7. 349, P<0.05). K 7G
7R, 5 Control HAH EE , Oe-ZEB1 24 MDM2 () mRNA
FIRIKFE R (1=10. 640, P<0.05).
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Fig. 4 Verification of ZEBI overexpression efficiency in H322 cells

A: The fluorescent transfection image of overexpressed ZEBI in H322 cells

x200; Green light: GFP; B: The ZEBI protein expression levels in

H322 cells after transfection; C: The statistical chart of ZEB1 protein expression levels in H322 cells after transfection; D: The statistical chart of ZEBI

mRNA expression levels in cells after transfection; e: Control group; f: Oe-NC group; g: Oe-ZEBI group; “P<0. 05 vs Control group, *P<0. 05 vs Oe-

NC group.



ZEA K FFIR Acta Universitatis Medicinalis Anhui 2026 Mar;61(3) « 475 -

A B
1.5r - c . c .
- f
-
-~ g
1.0F
o
0.5F
0 1 1 1 1
20 40 60 80
Time (h)
C e f g
E
250
200} *#
H33342 % T
£
E 150}
=
>
& 100}
]
o
EdU 50F
0
e f g
F 04r
Merge ° *#
g
.8
2 02f
e f b=
D £ 3
Ay
0.1F
H33258 0
e f g
G
0.20
PI o 015+ -1 l
<
; *#
oot
[=9
=]
(=¥
<
0.05 F
Merge
0 e f g

B 5 idRIEZEBI 3 H322 4 B3 5E R = RS 00
Fig. 5 The effects of ZEBI overexpression on the proliferation and apoptosis of H322 cells

A: CCK-8 assay results of H322 cells; B: Plate cloning experiment results of H322 cells; C: EdU staining was used to detect the proliferative ca-
pacity of H322 cells  %x200; Blue light: Hoechst33342, Green light: Edu; High green light low blue light: proliferation cells; D: Hoechst 33258/P1
double staining apoptosis fluorescence images of H322 cells  X200; Blue light: Hoechst33258, Red light: Pl; High blue light low red light: apoptotic
cells; E: The statistical chart of plate cloning experiment results of H322 cells; F: The statistical chart of EDU staining assay results of H322 cells; G:
The statistical chart of Hoechst33258/PI double staining results of H322 cells;e: Control group; f: Oe-NC group; g: Oe-ZEB1 group; “P<0. 05 vs Con-
trol group, *P<0. 05 vs Oe-NC group.
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Fig. 6 The effects of ZEBI overexpression on the migration and invasion of H322 cells

A Scratch test result of H322 cells  x100; B: Transwell migration assay results of H322 cells x200; C: Transwell invasion assay results of

H322 cells  X200; D: The statistical chart of the migration rate of H322 cells by 24 hours cell scratch assay; E: The statistical chart of the migration

rate of H322 cells 48 hours after transfection detected by cell scratch assay; F: The statistical chart of Transwell migration assay results of H322 cells;

G: The statistical chart of Transwell invasion assay results of H322 cells; e: Control group; f: Oe-NC group; g: Oe-ZEBI group; "P<0. 05 vs Control

group, *P<0. 05 vs Oe-NC group.

A WFTERI, ZEBT 11 2155 i f8 3 A
RS AR, IF it — RS ZEBT AT
# (overall survival, OS) Fl J& # B 4 17 )
(progression-free survival, PFS) 4f % 1) i 37 16 B
R AW A WE BT R, ZEBT TEAR
AL I JR 8 F B0 RE D 48 DR R R ey, OF SR B 4K
e A P SR A o R IR RSP 5 il R e ) R AR
RV RREUIMIC . HAN, A SR A R

7, ZEBI A i B9 40 i 2 (H322 (A549.95-D) iy
FIR Y T BEAS-2B, #£ /1 ZEBI W] REAE il IR 968 &
AR R R R AR
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A': E-cadherin and N-cadherin protein expression levels in H322 cells; B: The statistical chart of E-cadherin and N-cadherin protein expression lev-

els in H322 cells; C: MDM2, mutp53, p2land Cyclin D1 protein expression levels in H322 cells; D: The statistical chart of MDM2, mutp53, p2land

Cyclin DI protein expression levels in H322 cells; E: Flow cytometry was used to detect the cell cycle of H322 cells; F: The statistical chart of cell

cycle proportion in H322 cells; G: The statistical chart of MDM2 mRNA expression levels in H322 cells; e: Control group; f: Oe-NC group; g: Oe-

ZEB1 group; "P<0. 05 vs Control group, *P<0. 05 vs Oe-NC group.
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Mechanism of transcription factor ZEBI in the proliferation,

migration, and invasion of lung adenocarcinoma cells
Zhao Yun ', Ma Beibei ', Xing Huaxue', Huang Shaofeng', Zhang Zhongwei’, Ling Bo'
('School of Basic Medical Sciences , *School of Pharmacy , Youjiang Medical
University for Nationalities, Baise 533000)

Abstract Objective To investigate the effects of zinc finger E-box binding homeobox 1 (ZEBI) on the prolifera-
tion, migration, and invasion of lung adenocarcinoma H322 cells, as well as its underlying molecular mechanisms.
Methods The gene expression characteristics of the transcription factor ZEBI in lung adenocarcinoma were ana-
lyzed using data from the GEO and TCGA public databases. RT-qPCR and Western blotting were employed to mea-
sure mRNA and protein expression levels of ZEBI in lung adenocarcinoma cell lines (H322, A549, 95-D) and
normal human bronchial epithelial cells (BEAS-2B). Lentiviral transduction was utilized to establish stable ZEB1-
overexpressing (Oe-ZEB1) and vector control (Oe-NC) H322 cell lines. Cell proliferation was assessed using
CCK-8, colony formation, and EdU assays, while apoptosis was evaluated by Hoechst33258/P1l double staining.
Wound healing and Transwell assays were performed to examine cell migration and invasion capabilities. Cell cycle
distribution was determined by flow cytometry, and Western blotting was used to analyze protein expression
changes in relevant signaling pathways. Results The findings from GEO and TCGA indicated that ZEB1 expres-
sion in lung adenocarcinoma varied with tumor malignancy grade. RT-qPCR and Western blot analyses revealed
significantly higher ZEBI expression in lung adenocarcinoma cell lines compared to BEAS-2B cells (P < 0. 05).
Results from the CCK-8, colony formation, EdU, wound healing, and Transwell assays demonstrated that, com-
pared with the un-transfected control (Control) group, Oe-ZEB1 H322 cells exhibited enhanced proliferation, mi-
gration, and invasion capabilities (P < 0.05). Hoechst33258/PI double staining and flow cytometry analyses
showed that, relative to the Control group, apoptosis was reduced in Oe-ZEB1 H322 cells (P < 0.05). Addition-
ally, a decreased proportion of cells in the G, phase and an increased proportion in the S phase were observed in
Oe-ZEB1 cells, indicating accelerated cell cycle progression. Western blot analysis further revealed that, com-
pared with the Control group, Oe-ZEB1 H322 cells exhibited upregulated expression of N-cadherin, mutant p53
(mutp53), and Cyclin D1 (P < 0.05), while expression levels of E-cadherin, murine double minute 2 (MDM2) ,
and p21 were downregulated (P < 0. 05). Conclusion ~Overexpression of ZEBI promotes the proliferation, migra-
tion, and invasion of lung adenocarcinoma H322 cells and may facilitate cell cycle progression by modulating the
MDM2/mutp53/p21 signaling pathway, thereby promoting the transition of cells from the G/G, phase to the S
phase.
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