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Study on the role of perfluorooctanoic acid in promoting the proliferation
and migration of nasopharyngeal carcinoma cell line HK1

WANG Liugian, ZHAO Li, ZHANG Yi, TAN Guojing, JI Di, BAO Xiaomin, ZHANG Yan, HUO Yu, DENG Anchun
( Department of Otorhinolaryngology, the Second Affiliated Hospital of Army Medical University of the People’ s Liberation
Army of China, Chongging 400037, China)

Abstract: Objective To investigate the effect of perfluorooctanoic acid (PFOA) on the biological behavior of
nasopharyngeal carcinoma ( NPC) cell line HKI and its potential mechanism of action. Methods HKI cells were
continuously treated with 50 wM concentration PFOA for 10 days. The cell proliferation ability at 0, 24, 48 and 72 hours
was detected by the cell counting Kit-8 ( CCK-8) method, and the cell migration ability was evaluated by Transwell assay.
Subsequently, RNA sequencing ( RNA-seq) analysis was performed on the cells of the PFOA-treated group and the control
group to screen for differentially expressed genes (DEGs). The key DEGs were verified by real-time fluorescence
quantitative polymerase chain reaction (qPCR). Functional enrichment analyses of the Kyoto Encyclopedia of Genes and
Genomes (KEGG) and Gene Ontology (GO) were conducted on DEGs. Results With the extension of culture time, the
cell viability of both the control group and the PFOA treatment group showed an upward trend. By 72 hours, the cell
viability of the PFOA treatment group was significantly higher than that of the control group (P<0.05). The Transwell
assay showed that the number of migrating cells in the PFOA group was significantly higher than that in the control group
(P<0.05). A total of 891 DEGs were screened out by RNA-seq, among which 279 were upregulated and 612 were
downregulated. The results of PCR and WB verification showed that the expression levels of mRNA and protein of key up-
regulating DEGs such as HBEGF, EPHA2, SPRY4, and IL1B were consistent with the sequencing results ( P<0. 05).
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Functional enrichment analysis indicated that DEGs were mainly enriched in Toll-like receptor signaling pathways,

cytokine-cytokine receptor interactions, IL-17 signaling pathways, and related autoimmune diseases pathways. Conclusions

In the HK1 cell model, PFOA can promote the proliferation and migration of NPC cells. lis effect may be related to the

regulation of DEGs such as HBEGF and EPHA2 and inflammation-related signaling pathways, providing preliminary

experimental clues for further exploration of environmental risk factors for NPC.
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.34 .



EXE G5 AR IR Lt S A 40D HK 1 SRR RS B LR D5

o502 1

24 48 72 h, BALEHN 10 pwL CCK-8 ik 7|, k4 T
37°C \5%CO, ¥iF-Aa iR 2 h, WE G, #H
FEEFRAS I 52 4% FL7E 450 nm P K A9 OD fi, L%
OD {H s W 20 M 35 g, 2517 S5 40 B 6 8 11, 4%
AF ) 31 3 N R AL, SEER AN F AR 3 IR, AT A
S 6 375 7 D TR 1 2 5
1.3 Transwell 255K 40 1T 75
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DEGs #17 qPCR HiiE . 4% 8 RNA $2 B0 G i
FHEE PFOA AbFRZ 5% B2 HK1 499 2 RNA,
fifi H PrimeScript RT Reagent Kit( H 4% TaKaRa /A ],

% RRO37A) Hf RNA %% 5% cDNA, LA cDNA
WM, R TB Green Premix Ex Taq II ( H A
TaKaRa /A7), %5 RR820A ) 7£ StepOnePlus L} %¢
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1, UL GAPDH g INZ, 517 8 ih £ T A9 T 7%
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40 B 5 1 A ih 2 o3 A B S 1 s S k. R
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FEPRAA (gene ontology, GO) TIRE & 45017 .

F1 qPCR BAEFTAG 975

N & IHITF) (5" —3") P (bp)
HBECE lilai?;(,(,T(](,"l:(J(JT(J(,T(JTTT(,T(JT 15
T : TGGTGGTGGTGGTGATGTTG
EPHA2 J:‘{J#:CAGCAGCAGCAGCAGATGAA 148
T : GTCGTCGTCGTCGTCTTCTT
SPRY4 l;?ﬁ : (‘,A(‘,A(,AGA(JA(]fX(,A(,A(,A(,(, 136
T : CTCTCTCTCTCTCTCTCTCC
¥ : GAGAGAGAGAGAGAGAGAGG
ILIB 129
i : CTCTCTCTCTCTCTCTCTCC
3 : AGAAGGCTGGGGCTCATTTG

GAPDH o
7 : AGGGGCCATCCACAGTCTTC 121
1.6  Gil=amhr

ARSI 4 F8 S 56 54l 15 i 8K F GraphPad
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FH s Fon  HIA LR ¢ K%, P<0. 05 22
SHAGIEE X,

2 HR

2.1 PFOA fi£if HK1 i35

CCK-8 SR 45 5 1 7 | B 455 SR e B] ZE 4 XoF
HEZH 5 PFOA AbEEZH 240 i TE 01 OD {H 3 25T I
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Gt # 7 L (1=6.843,P<0.01) ,
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I1-14 2.156 8.231 i TE S g v 0 e rp R FEAVEF
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HBEGF fE & e e K I F RGN b 2 — , Hos ik
AR PR AN A (R ZERE Y EPHA2 W1 S
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—Fh2H i 2, R7E CNE1 ,CNE2 25 HAth 5 U 5500 9
U R PR TIE , 4596 1Y 15 VA TR AR T, S
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AU ST R BE AN JE , B e 7 S 21 2 07 e R A G
FEIR 5 3E i , 928 qPCR BE ek #a i, (H A& X) Kb
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J&T X PFOA B0 1 1 K AE ML AR, by I &2
PRE S PR B XURS: R R AR TR L R, e
Sl Z 40 M R IR AR S S Dfg ] 2 S
5 e NBEA T 2 o i — 25 DRI TE Ha 4 , LA BH
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