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[ Abstract] Objective To investigate the expression of peroxiredoxin 4 (PRDX4) in oral squamous cell carcinoma
(0SCC) and its effect on the proliferation, migration, and invasion of OSCC cells. Methods The Cancer Genome Atlas
(TCGA) database was used to analyze the expression of PRDX4 in OSCC. Quantitative reverse transcription polymerase
chain reaction (JRT-PCR) and Western Blot (WB) were used to detect the mRNA and protein expression of PRDX4 in
OSCC cell lines and normal oral mucosal epithelial cells. PRDX4 was knocked down in CAL-27 cells and divided into
two groups: the si-PRDX4 group and si-NC group. SCC-9 cells overexpressing PRDX4 were divided into two groups: the
PRDX4 overexpression group (transfected with pcDNA3.1-PRDX4 plasmid) and the vector group (the control group;
transfected with pcDNA3.1-NC plasmid). A cell counting kit-8 (CCK-8) and plate colony formation assay were used to
detect cell proliferation. Transwell assay and cell scratch test were used to detect cell invasion and migration ability.
WB was used to detect the effects of knockdown or overexpression of PRDX4, p38MAPK agonist or inhibitor on the ex-
pression of p38MAPK-related signaling pathway proteins, and epithelial mesenchymal transition proteins in OSCC cells.
Results PRDX4 was highly expressed in OSCC tissues and cell lines. The results of qRT-PCR and WB showed that
PRDX4 was highly expressed in OSCC cell lines compared with normal oral mucosal epithelial cells. The CCK-8 assay
showed that the si-PRDX4 group had significantly lower OD values than the si-NC group at 24, 48, and 72 h (P < 0.05).
The PRDX4 overexpression group had a significantly higher OD value than the vector group at 24, 48, and 72 h (P <
0.05). The plate colony formation assay showed that the si-PRDX4 group had a significantly lower number of colonies
than the si-NC group (P < 0.05). The number of colonies formed in the PRDX4 overexpression group was significantly
higher than that in the vector group (P < 0.05). The cell scratch test showed that the wound healing area of the si-PRDX4
group was less than that of the si-NC group (P < 0.05). The scratch healing area of the PRDX4 overexpression group was
significantly higher than that of the vector group (P < 0.05). The Transwell invasion assay showed that the number of
transmembrane cells in the si-PRDX4 group was lower than that in the si-NC group (P < 0.05). The number of trans-
membrane cells in the PRDX4 overexpression group was significantly higher than that in the vector group (P < 0.05).
The WB results showed that knockdown and overexpression of PRDX4 could downregulate and upregulate the expres-
sion of the p38MAPK signaling pathway and epithelial-mesenchymal transition related proteins, respectively, and the ad-
dition of p38MAPK agonist and inhibitor could significantly reverse the expression of related proteins. Conclusion
PRDX4 is highly expressed in OSCC. Knocking down the expression of PRDX4 in OSCC cells can downregulate the ex-
pression of p38 MAPK signal axis and EMT-related signal proteins, thereby inhibiting the proliferation, migration, inva-
sion, and epithelial-mesenchymal transition of cells.

[Key words] peroxiredoxin-4; cancer-promoting factors; oral squamous cell carcinoma; p38 mitogen-activated
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YLk 7 & (L3000-015, 1 i 1H 2 A Yy RH A IRA
A, W ED) 5 10x 3} P - 358 15 9% i (10xblocking/wash-
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HHEAT B SR 20 B 55 O % 100 pg/mL T R R .
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Tk AR 2200,
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pcDNA3.1-PRDX4 Hl pcDNA3.1-NC JFi ki ( iy |- i 39
FEA YR A BRA RIS, 43 51 24 PRDX4 3 % 35
AT IR R ) B ERIR 25 #E 15 min il
N e A L Y 1 R

*&1 siRNAJTPY
Table 1  siRNA sequences

siRNA Target sequence

si-PRDX4-1 GGCUGCUUCUGCUGCCGCUTT
si-PRDX4-2 GGAUUCCACUUCUUUCAGATT
si-NC UUCUCCGAACGUGUCACGUTT

PRDX4: peroxiredoxin 4

1.2.3  CCK-8 %A1 OSCC 4B 38 ss RE 1 Wi dE
I3 B 48 3o R AV RN 3k 6 3k A0 HL ) CAL-27 1 SCC-9 4f
JiL, P2 x 10° A~ /mL 1) %5 BE #2270 F 96 FL AR (&AL
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W52 WG REAE . B e R Graphpad Prism 10.1.2 ¢
AT 5307
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FEIF & 14 d 5 n] B4 0 2% 1) 20 i 42 V% 8 i, 8
6 FL AR VAR T s, G2 R Uk 2 R 4 i H 4%
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TRMBIER(EET =G, R BEIE K
% .
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B N REALEE S A LT GE T o B Y 0 L, IR
FHH

1.2.6  $iil o 3h p38MAPK {5 518 % p38MAPK
553 s AR R UL A, £ 0.2485 ml.

DMSO 5 R ¥ F1 84 0.1 mg AL-8810 il 45 1 e & N
1 mmol/L A4 & , % /3 3F 4 -20 °C N & H . IR 2
A A A& TR, i ddHL0 B R B A 10 pmol/L Y
AL-8810 TR . SR G 4G 1.2.2 J7 a4 58 WU e
24 h J5 1 CAL-27 4 i 1 2 (si-NC 1 si-PRDX4 24
4 ) I A B S LR, 24 h s S B, R
TR PBS PR 3 I, 2R J5 A 2 mL 9 AL-8810 T
VEW . B SfUACE TR TR, &0 2 h e B
T4 S DMEM 5% 42 35 5 e g 22 35 5%, 005 52 5 43
Jg si-NC+PD169316 #H . si-PRDX4+PD169316 41 .
si-NC+DMSO 41 Fil si-PRDX4+DMSO £H (i A A R He
FE /9 DMSO iy % B8 947 J5 22 55 50 5 p38MAPK {5
T %R 3R Ad ] 0.2775 mL DMSO 1E i # #4
0.1 mg PD169316 il & J& & BE 24 1 mmol/L fiff 5 W ,
L IFAE-20 CF & M. BURR 255 10 il &5 T, T
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Ja g2 R E b, OB 5258 0 S Vector+PD169316 4H |
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1.2.7  Western blot ¥ Il PRDX4 . p38MAPK {5 =5 i
B K b K] g i e AL AR DG BE FRak R BOR A
25 T Yy 2 A JfL A AR 1 R AR VR B BB I R UK 40
B VRE ST B, R Wk B 141 4 h s L 4 °CTF 43
% —PL TAEW[PRDX4(1:1 000) ; p38MAPK (1:
1 000) ;p-p38MAPK(1: 1 000) ; E-cadherin(1:1000) ;
N-cadherin(1:5 000) ; Vinmentin(1:1 000) ; GAPDH
(1:2000) 9 L7, m —Ht (1:50 000) T =i T
WEHE 3 he W%, HAL2E RIS 3B FR e dn R OT:
AT IR BEAA
1.3 it F 54

SCU 8 E2F 43 BT fd FH Graphpad Prism 10.1.2
K SPSS16.0 84 , BUs LA v + s e, R BA R £ )7
220 WA T 2 41 8] He %, FH Student’ s ¢ K6 56 3847 P 41
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2 & B
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Kaplan-Meier plotter £ #if J& 2% 3 3¢ 0 , PRDX4 15 &
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5 E 0.34 T ,L% E ilk'
= - CAPDH WD GHED NS @B S @S 36 LD: = 05
0T T 8 63 W Tl g 83
PN S L TV N SO
SR O & N R >
Sl & S TS

The mRNA and protein expression levels of PRDX4 in cancer cell lines are higher than those in normal control cells, with higher expression in

CAL-27. PRDX4 expression knockdown treatment was performed in subsequent experiments; however, PRDX4 expression was low in SCC-9, and

additional experiments were conducted to treat PRDX4 overexpression. a: The Cancer Genome Atlas database was used to analyze the mRNA ex-

pression of PRDX4 in OSCC; b: ROC curve was used to analyze the value of PRDX4 in the diagnosis of OSCC; c: the relationship between PRDX4

and the survival rate of OSCC patients was analyzed by using the Kaplan-Meier Plotter online analysis tool; d: PRDX4 mRNA expression in OSCC

cell lines and normal oral cells; e: protein expression of PRDX4 in OSCC cell lines and normal oral cells. OSCC: oral squamous cell carcinoma;

PRDX4: peroxiredoxin 4. n = 3, "P < 0.05, "'P < 0.01, ""P < 0.001

Figure 1  Expression of PRDX4 mRNA and protein in OSCC tissues and cell lines
1 PRDX4 fE OSCC HZUMAN L & A mRNA M2k 2R ik

2.2 FU& L &k PRDX4 T 4 ) 3% 4% 3 OSCC
e 38 78 At

18 3 /T4 RNA si-PRDX4-1 il si-PRDX4-2 Xif
CAL-27 H PRDX4 A7l . 45 R KW, si-PRDX4-1
1) R PG 2% 28 ¢ si-PRDX4-2 2% 5 o1 Sy 3 AL 6 B si
-PRDX4-1 AT U e FI 43+ 40 (P < 0.01) o &
1t 26 35 J5 K2 pcDNA3.1-PRDX4 Xf SCC-9 H* PRDX4
HATIE IR B R R W M T Vector 41, pcDNA3.1-
PRDX4 41 ' PRDX4 1) 3R 35 W 1 3 55 (P < 0.01) (&]
2a) . CCK-8 52 55 6 M 78 {4 1w ik PRDX4 Xf OSCC
ORI BE VR L S5 R R, mi Ik PRDX4 R A,
si-PRDX4 214 I 7€ 450nm Kb A5 OD {H B BAK T si-NC
ZH (P <0.05) ; i 35 PRDX4 J5 , PRDX4 41 4 s 7%

450nm 4L 1) OD{E W i /55 T Vector 2 OD{H (P < 0.05)
(B 2b) o Sl o A S 36 A i 45 SR B, Al /I PRDX4
Fik )5, si-PRDX4 2H 2 Jf 48 7% 08 B i) £ B 2 AIG
T si-NCH (P <0.05) ; i %35 PRDX4 J5 , PRDX4 4
21 it 4 V5 T2 B9 450 B B 75 T Vector 41 (P < 0.05) .
#2718 PRDX4 1] 545 0SCC 40 34t g 71 (& 2¢) .
2.3 @Ak AFe it & ik PRDX4 T 47 4] = 4% 1 OSCC 28
b < i

R P J) IR 52 56 B HE R, PRDX4 36 38 8 il
fik J5 , si-PRDX4 20 AH %F @ A 18 P si-NC 41 2D
(P <0.05) ; PRDX4 i ik i}, PRDX4 41 Lt Vector
HAXAA MR (E13), B 0SCC 41 Lt # g
715 PRDX4 845 .
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9 @ 157 o si-PRDX4
CAL-27 SCC-9 = si-NC
si-NC  si-P-1  si-P-2 Vector PRDX4 1.04 *
PRDX4 WD s S 30 kDa PRDX4 === ®== 3D, =
< 054
GAPDH e gmmmp- @9 36 kDa CAPDH 4SS @ 36 kDa
0.04— T T T
0 24 48 72
Time/h
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a: the transfection efficiency of si-PRDX4 and pcDNA3.1-PRDX4 was detected by western blotting. Knockdown of PRDX4 in CAL-27 was
performed using the small interfering RNAs si-PRDX4-1 and si-PRDX4-2. The results showed that the knockdown efficiency of si-PRDX4-1
was more ideal than that of si-PRDX4-2, and si-PRDX4-1 was selected for subsequent experiments. si-P-1: si-PDX4-1; si-P-2: si-PDX4-2; b:
PRDX4 knockdown inhibited the proliferation of CAL-27 cells; overexpression of PRDX4 promoted the proliferation of SCC-9 cells. c:
PRDX4 knockdown inhibited the colony formation ability of CAL-27 cells; overexpression of PRDX4 promoted the colony formation ability of
SCC-9 cells. OSCC: oral squamous cell carcinoma; PRDX4: peroxiredoxin 4. n = 3, "P < 0.05, “P < 0.01. Si-NC group: the negative control
group for the si-PRDX4 group, using interfering RNA si-NC; si-PRDX4 group: knockdown of PRDX4 expression in CAL-27 cells using inter-
fering RNA si-PRDX4; vector group: the negative control group for the PRDX4 group, transfected with pcDNA3.1-NC plasmid; PRDX4
group: PRDX4 overexpression group, transfected with pcDNA3.1-NC plasmid
Figure 2 Knockdown and overexpression of PRDX4 could inhibit and promote the proliferation of OSCC cells
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Figure 4 Knockdown and overexpression of PRDX4 could inhibit and promote the invasion ability of OSCC cells
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a: KEGG analysis showed that PRDX4 could be enriched in the p38MAPK signaling pathway in OSCC. b: PRDX4 knockdown restrained the

expression of p38MAPK signal axis and EMT-related proteins in CAL-27; overexpression of PRDX4 promoted the expression of the p38MAPK

signaling pathway and EMT-related proteins in SCC-9. c: treatment with p38MAPK agonist (AL-8810, 2 mL, 10 pmol/L) reversed the inhibitory
effect of PRDX4 knockdown on the expression of the p38MAPK signaling pathway and EMT -related proteins in CAL-27; p38MAPK inhibitor

(PD169316, 2 mL, 10 wmol/L) could reverse the promoting effect of PRDX4 overexpression on the expression of the p38MAPK signaling pathway
and EMT-related proteins in SCC-9. DMSO: dimethyl sulfoxide. OSCC: oral squamous cell carcinoma; PRDX4: peroxiredoxin 4. n = 3, "P < 0.05,
“P <0.01. Si-NC group: the negative control group for the si-PRDX4 group, using interfering RNA si-NC; Si-PRDX4 group: knockdown of PRDX4

expression in CAL-27 cells using interfering RNA si-PRDX4; vector group: the negative control group for the PRDX4 group, transfected with peD-
NA3.1-NC plasmid; PRDX4 group: PRDX4 overexpression group, transfected with pcDNA3.1-NC plasmid

Figure 5 Knockdown or overexpression of PRDX4 inhibited or promoted the p38MAPK signaling pathway and
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