CHORCRE Y WK K ¥ R R (E ¥R 2026 4F 1 J1
Vol.64 No.1 JOURNAL OF SHANDONG UNIVERSITY (HEALTH SCIENCES) Jan. 2026

XEHRS:1671-7554(2026) 01-0065-09 DOI:; 10.6040/j.issn.1671-7554.0.2025.1424 - ERESE -

GPX1 EEEMERHNRIASFMERE
XTAT R E AR E T BE AT R

BB ERTKD? R AR U A B A
(LAER R 22 E , L AT 100853 ;5 2.7 [N B il 22 6 I8 g 55 — 5 2 v Do IR 5 s 0 PR 24 R}, JE BT 100853 ;
3.F TP RS BE 2R B, K 300071)

WE. a4 KT kit 84648 1( glutathione peroxidase-1, GPX1) /2R ] % 22 £ A Ml % 20 ie 3 P 69 R iA 4%
AE 20 R EAL A BT IR fa R A F e e B, ok S ARA E AT BT E PCR A% & bk ip i A
W B AR _E R 2m e, HPAEpic i B 20 L % AS49 F= H292 At 8% J& 4w it & Calul, K 4 IO & 40 B % 95D /)~ 4w Lt
J% 40 0 % H446 F GPX1 /£ mRNA Fo & & K- 64 & A B it o5 £ 547 3h b R B o 22 26 70 B 9% 4m i & 5 S B
Lt B2 18 69 GPX1 RA £ ilad %95 32 R 4 & W 4 GPX1 A2 M A% 5 4m b P 64 I 4m 0L A 5 M 33 i IR I8 4 B
% H292 #= A549 GPX1 A WA Z ik m etk , T mRNA Fo ik § /K -FIES AR R . 45 %] R A CCK-8 %5 XIJR %
I Transwell 42 £ 52 B Ao i X 40 J0 R4 H292 F= AS49 tafo k3G i i 4 e h A, 4% Si%
X% % PCR £ R 2-*,5 %M L & M HPAEpic A8t GPX1 Jk B {2 i i o5 2m b & H292 9 & ik L (P=
0.006) , ZO R KBt R B 7,5 E% M L& e HPAEpic 48t GPX1 & % #F B 8% 28 it & ( AS49 H292
Calul 95D H446) ¥ % iA 3) £if (P<0.001) , CCK-8 izﬁ\&wﬁi% Transwell 122 S8 AX @B RKLERE T,
SEAK GPX1 AW & 12 5, H292 F= AS49 %@ 3% 75 (P<0.001) . £ # (P<0.001, P =0.002) . 1% % #& /1 3% & 53
(P=0.039,P:0.014) J IR T3 A (P=0.008,P=0.040), £+ GPX1 ABE S RELAMEMILE TS A
B MR R T AR RKF RS, GPXI £ 25 T MMM, Sk GPX1 AR AKX T 2 E 3 H AS49 F=
H292 Jifi IR 75 2a R Rk 09 3G 78 i A5 BAZ 2 hk y , SHAR St O A =,
KRR AP AR ; S H KT BAC B |38 A 1R AT
RE 45 S R574 XHEFRERS A

Expression of GPX1 in lung cancer cell lines and its influence on the proliferation,
migration, invasion abilities and apoptosis in lung adenocarcinoma cell lines
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Abstract: Objective To investigate the expression characteristics, subcellular localization of glutathione peroxidase-1
(GPX1) in different pathological types of lung cancer cell lines and the influence on the biological functions of lung
adenocarcinoma cell lines. Methods The expressions of GPX1 at mRNA and protein levels in normal lung epithelial
cells HPAEpic, lung adenocarcinoma cell line A549 and H292, lung squamous cell carcinoma cell line Calul, large cell
lung cancer cell line 95D, and small cell lung cancer cell line H446 were detected by quantitative real-time PCR and
Western blotting, respectively. The expression differences of GPX1 between different pathological types of lung cancer
cell lines and normal lung epithelial cells were compared through analysis of variance. The subcellular localization of
GPX1 in lung adenocarcinoma cell lines was clarified by immunofluorescence staining. The lung adenocarcinoma cell

lines H292 and A549 GPX1 stably knocked down cell strains were constructed, and the knockdown efficiency was veri-
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fied at mRNA and protein levels, respectively. The proliferation, migration, invasion abilities and apoptosis of H292
and A549 cell strains were detected by CCK-8 assay, wound healing assay, Transwell assay and flow cytometry,
respectively. Results The quantitative real-time PCR results showed that the expression of GPX1 was upregulated in
lung adenocarcinoma cell line H292 compared with the normal lung epithelial cells HPAEpic ( P=0.006). The results of
Western blotting showed that compared with the normal lung epithelial cells HPAEpic, expression of GPX1 was upregu-
lated in multiple lung cancer cell lines ( A549, H292, Calul, 95D, and H446) ( P<0.001). The results of CCK-8,
wound healing assay, Transwell assay and flow cytometry showed that after knockdown of GPX1, the proliferation
(P<0.001) , migration (P<0.001, P=0.002) and invasion abilities (P=0.039, P=0.014) of H292 and A549 cell strains were
all weakened, while apoptosis rate increased (P=0.008, P=0.040). Conclusion The expression of GPXI1 is highly upregu-
lated in various pathological types of lung cancer cell lines, and its expression level is the highest among lung adenocarcinoma

cell lines. GPXI1 is mainly located in cytoplasm. Down-regulation of GPX1 expression can significantly inhibit the prolifera-
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tion, migration and invasion abilities of A549 and H292 lung adenocarcinoma cell strains, and promote cell apoptosis.
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NSRRI I IR B TR e . B T A5 2 L AR 43k
2 4. H292-NC F1 H292-shGPX1 4. A549-NC il
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% GPX1 #i{%4H ., shRNA 44N T ; Lv-GFP-Puro +
shRNA-GPX1-a: GCATCAGGAGAACGCCAAGAA ;
Lv-GFP-Puro + shRNA-GPX1-b; GCAAGGTACTAC-
TTATCGAGA ; Lv-GFP-Puro + shRNA-GPX1-c: CT-
TCGAGAAGTGCGAGGTGAA
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JA1 mL1xBinding Buffer 2w Ve 1 7K, B0
1500 r/min, 5 min, % 3, &4 M A 1xBinding
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S5 pL Annexin V 343, AU INA 5 pL PE Fl1
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SR R B U P, A A A B A 1x
Binding Buffer 224 100 wL, EALAI
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FEARAE AR | Calul Jilifsf s 40 i1 5 (95D K 2 it il s 4
Jit 22 (HA46 /NI At fii g 40 it 3R rp Rk ¥ T s (F =
412.00, P<0.001) , 55 H:fy g BRI (1) fifi 5 40 AL 5
AHLG, GPX1 7 i i 6 20 i 2= vh 9 2 1 3R A T s
R R HUI AR AR R A549 F H292 #EAT
JE SRS, TR A R b e pe ot g ks
W GPX1 B PN 2 7, 45 5 7R GPX1 201
T A, L 1,

A . B
w4 4\-5 0.6r
’a 'QQA *okk
X5 . e
wg 2F PAEplc A549 H292 Calul 95D H446 Mr/1 %)E 0.4 s
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S Ir Sx 02l
GArpH | S - - - — - 5
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L oo =5 A v —
SEEEE £383%3
< <40 m
a T
C
GPX1 MERGE
RIT 50pm S0pm,
BT GPX 7 Hie 40 Hh i 2 KT 40 i 5 o7
A GPX1 TE Nl 40 M 2% FIE 6 il S 20 HH B9 mRNA 3235 5 B GPX1 78 fiti i 24 g 22 0 1E 6 fili_b B2 40 B v ) 2 3R
C:GPX1 B4 E (7, *'P<0.01, ***P<0.001 vs. HPAEpic,
Figurel Expression and subcellular localization of GPX1 in lung cancer cell lines

A mRNA expressions of GPX1 in lung cancer cell lines and normal lung epithelial cells; B Protein expressions of GPX1
in lung cancer cell lines and normal lung epithelial cells; C: Subcellular localization of GPX1. “"P<0.01, """P<0.001 vs.

HPAEpic.
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Feih Fre sy , 3P G PR A A A 2R 150 P 18 s 1 R L 19 T
A GPX1 FE PR 3k AT @K, [R B A4 H292 FiI
AS549 X RE A B AR, o 92 26 5% 2 i PCR 35 0iE
GPX1 R IG5 %, 45 3 N , H292 X HEt 4 Jfd ik
13 ANEE L GPXT BRI 40 JL bR ) GPX1 mRNA
FkAKFS 9 1.04+0.35.0.01+0.01,0.03+0.01
F10.17+0.06, A549 XF REAH fa bk A1 3 N5 GPX1
JE PR A 20 L BR B9 GPX1 mRNA 2635 7KF 43 51k
1.08+0.16.,0.07+0.02 .0.13+0.03 F1 0.18+0.03, 7F

Min GPX1 EFEF KR

H292 Fl1 A549 3 M0 s IR AR AR th GPX1 FRik
B EFEAR (F gy = 23.06, Pppo, <0.001 5 F g = 98.56,
P,4s<0.001) , i 7E H292 il A549 ZH 0 2 ht4 ol
sh-a $I8 o AR ASCRe it (0 FH A 10 O 8 B 1 7
BN /K- B 0E sh-a #8855 GPX1 3 PR (% 41 i
FRIRRARZCR 250 R 5 H292 %F B 4 AR AH L,
H292 sh-a #1 s f {I 40 i AR 35 1K GPX1 SE A 3R
KB ERIR(1=6.75,P=0.003) , 5 A549 %I H& 41 ity
BRAH LG A549 sh-a $ g i {1 40 i ¥k & K F GPX1
FIR B FFEK (1=9.95,P<0.001) , [FIEHL sh-a 4
MUtk AT R 220, WL 2,

A _
15¢ 15
5
E shetl  sh-a a1 KE
XG0t g 28 10t
K GPXl! . 22100 325
= =€
RS £ 5
© 05r e 25 05f
GAPDH 3.6x10* g N
0 H292
0
sh-ctl sh-a sh-b sh-c shoct] sha
C D 0.8 -
2 19 B
3 %; 0.6 -
& Lok sh-ctl sh-a M/l E%
S - =%
= oost 390 02
z - Hokok
& 0
0 sh-ctl sh-a sh-b sh-c A549 sh-ctl sh-a

Pl 2 g o TR i 4 ML GPX1 i DR R AR AR S U

A qPCR 0 H292 GPX1 3 [H AR A M bk 2 5o R 40 i Ak mRNA 7K3F GPX1 35 ; B:Western blotting #:il] H292 GPX1
TG 200 Rl AR S 6T R 20 ik A P 7K - GPX1 %3k ; C.qPCR Kl A549 GPX1 3k A il A1 40 Ao ok K o) B 40 i ok mRNA
7J<ﬂ? GPX1 %:35; D: Western blotting &l A549 GPX1 & P #l {1k 41 i ik Kz %) B 41 i ik 25 11 7K SF GPX1 ik

0.01, "*"P<0.001 vs. sh-ctl,

Figure 2 Verification of the effect of GPX1 knockdown in lentivirus infected lung adenocarcinoma cell strains
A gPCR detection of GPX1 mRNA expression in H292 GPX1 knockdown cell strain and control cell strain; B. Western
blotting detection of GPX1 protein expression in H292 GPX1 knockdown cell strain and control cell strain; C: qPCR
detection of GPX1 mRNA expression in A549 GPX1 knockdown cell strain and control cell strain; D: Western blotting

detection of GPX1 protein expression in A549 GPX1 knockdown cell strain and control cell strain.

vs. sh-ctl.

2.3 R GPX1 B [F 5%k Xt B B 5 20 B 3 58 e
A
CCK-8 256 7~ , 5 X HE Bl it 9 400 B AR AH L
GPX1 HE [N FAR A i g 40 U R H292 ( Fyy = 87.84,
P<0.001 ; Fyyy = 226.4, P<0.001; F,,,, = 5.307, P =

“*P<0.01, """P<0.001

0.002) Fll A549( F gy =71.28,P<0.001 5 Fyypy =241.7,
P<0.001;F,,; =6.226,P=0.001) 553 1 ~5 d J5 ¢
450 nm 4t OD fEIHA , $2/R ik GPX1 FE P Al 417 ]
R AR A A B SRR . IR 1.3k 2,
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1 XA GPX1 K H292 4tk CCK-8 SE5 450 nm OD {H H 4K
Table 1 Comparison of OD values at 450 nm in CCK-8 assay of H292 cell strains in the control group and the GPX1 knockdown group

4 iR 1d 2d 3d 44d 5d
H292-NC 0.28+0.05 0.41+0.03 0.56+0.06 0.95+0.13 1.50+0.13
H292-shGPX1 0.22+0.06 0.28+0.05 0.41+0.05 0.70+0.09 1.100.14

Fyyiy = 87.84,P<0.001 ; Fyyy =226.4, P<0.001 ; F.,; =5.307, P=0.002.,

2 XA GPX1 R AS49 4 fifd bk CCK-8 524 450 nm OD fE HLAL
Table 2 Comparison of OD values at 450 nm in CCK-8 assay of A549 cell strains in the control group and the GPX1 knockdown group

4 iR 1d 2d 3d 44 5d
A549-NC 0.22+0.02 0.39+0.06 0.63+0.08 1.00+0.14 1.50+0.16
A549-shGPX1 0.15£0.01 0.26£0.07 0.40+0.08 0.62+0.07 1.10£0.14

Fyyiy =71.28,P<0.001 ; Fyyy =241.7,P<0.001 ; F,.,; =6.226,P=0.001,

24 BUE GPX1 BEEREXAAREMEMERE S @H F WK (1= 15. 67, P <0.001); A549-NC

spA1n| 1 AS549-sh GPX1 41 Jiid ¥k i XKl JR & & 2 5 5l Ky

KPR SE 56 45 3 o, A8 24 h J5, H292- (59.55+7.82) % H1(16.54+6.91) % , 5 %F I ili i Jes 240

NC Fl H292-shGPX1 4 itk i W @& 2650 5 JARAA LY, GPX1 JE[RI R AS49 it fit s 48 it ik 40

(64.64£1.59) % F1(26.70+3.88) % , SXT MR A IR A RIBAK(1=7.14,P=0.002) , ¥/~ @k GPX1
MIRRAR L, GPX1 BER A Al H292 fli i o bk IR SRR mT ARt e 4 ML 32 A8 e 0 . ILIEL 3,

A B
H292-NC H292-shGPX1 A549-NC A549-shGPX1 0.8~ o
<= =
(=} B (=]
100 pm 5 L 100 pm
<= ‘ =
N : : 0 N
| 100um “ 100 m

H292-NC
H292-shGPX1

AS549-NC
A549-shGPX1

13 BT GPX1 LI FAA WIS H292( A) A ASA9(B) TERSTE SR (~P<0.01, "~ P<0.001)
Figure 3  Effect of knocking down GPX1 gene expression on the migration ability of lung adenocarcinoma cellsH292( A) and A549
(B) (""P<0.01, """P<0.001)

2.5 ER GPX1 B [E Rkt il iR 40 B = 22 e 2.6 BUE GPX1 E [F 3R 3% Xt i BR 728 40 Ae R T A

A A\
Transwell 1% 28 52 B 45 5 i 75, H292-NC Fl A B AR 25 B 5 s, H292-NC Al H292-shG-

H292-shGPX1 40 i A 2% b 3 5 e 19 40 B 50 20 9 PXL Rk B9 08 T 40 0 b 461 23 591 4 (9.40+0.89) %
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Figure 4 Effect of knocking down GPX1 expression on the invasion ability of lung adenocarcinoma cells H292 ( A) and A549 (B)
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Figure 5  Effect of knocking down GPX1 expression on apoptosis of lung adenocarcinoma cells H292 ( A) and A549 (B)
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