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HSF4 promotes the tumorigenesis and progression of prostate cancer and its correlation with EMT

ZUO Lingfeng', LI Changying’, WANG Zhiqiang’, YU Miao', YANG Chunrui', XING Yiwen', WANG Xingfen', ZHANG Xianglian',

PENG Shuanghe', LTANG Rui
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Surgery, The Second Hospital of Tianjin Medical University, Tianjin 300211, China; 3.Department of Colorectal Surgery, The Second
Hospital of Tianjin Medical University, Tianjin 300211, China)

Abstract Objective: To elucidate the role and molecular mechanism of heat shock transcription factor 4 (HSF4) in the progression

of prostate cancer (PCa). Methods: Based on transcriptomic and corresponding clinical data retrieved from The Cancer Genome Atlas

(TCGA) database, survival analysis was performed using the ‘Survival’ package in R to assess the correlation between HSF4 expres—
sion levels and prognosis in patient with prostate cancer. A cohort of paraffin—embedded prostate cancer tissues and paired adjacent
non—tumor tissues was collected from the Department of Pathology, the Second Hospital of Tianjin Medical University. Immunohisto—

chemistry (IHC) was conducted to examine HSF4 protein expression in PCa and adjacent tissues, followed by analysis to evaluating
its associations with key clinicopathological parameters. The differential expression of HSF4 at both mRNA and protein levels was ex—
amined in the human benign prostatic hyperplasia cell line BPH-1 versus multiple human PCa cell lines (22Rv1, PC3, C4-2, DU145,

LNCaP) using Western blotting and RT-qPCR. Lentivirus —-mediated RNA interference was employed to establish a control group

(sh-=NC) and an experimental group (sh—HSF4) in DU145 and LNCaP cells, respectively. The knockdown efficiency of HSF4 was

subsequently validated using Western blotting and RT—qPCR. Cell proliferation was assessed by CCK-8 assay, cell migration by
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wound healing assay, and cell invasion by Transwell assay. Additionally, Western blotting and RT-qPCR were performed to analyze
the expression changes of key epithelial-mesenchymal transition (EMT ) markers. Results: Bioinformatics analysis showed that the
expression level of HSF4 in prostate cancer tissues was significantly higher than that in adjacent tissues (P<0.01), and its high expre—
ssion was significantly correlated with poor prognosis in patients (P<0.05). Histological experimental results revealed that the protein
expression level of HSF4 in prostate cancer tissues was significantly higher than that in adjacent normal tissues (P<0.000 1), and its
high expression was significantly correlated with patients’ Gleason score, clinical stage, and lymph node or bone metastasis (y*=
9.862, P=0.002; x*=7.441, P=0.006; x*=5.478, P=0.019). Cytological experimental results showed that the mRNA and protein
expression levels of HSF4 in five human prostate cancer cell lines were significantly higher than those in BPH-1 cells (¢=16.657,
16.594, 14.343, 18.896, 21.29, all P<0.001 ). Knocking down HSF4 significantly inhibited the migration, invasion (¢=23.91, 17.42,
both P<0.001), and proliferation ability (¢=4.029, P<0.05) of DU145 and LNCaP cells. After knocking down HSF4, the expression
of interstitial markers N—cadherin and Vimentin was significantly downregulated (1=3.867, 3.262; both P<0.01), while the expres—
sion of epithelial marker E—cadherin was significantly upregulated (¢=13.27,P<0.001). Conclusion: HSF4 protein is highly expre—

ssed in PCa tissues and represents a potential biomarker for poor prognosis in PCa patients. HSF4 promotes the tumorigenesis and de—

velopment of PCa, and potentially facilitate malignant progression of PCa by modulating EMT-related pathways.

Key words heat shock transcription factor 4; prostate cancer; invasion; metastasis; epithelial-mesenchymal transition
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Fl sh2-HSF4) . TFrAiIRL G Bk 70%~80% T , 44 it
RPN UL TR0, B shRNA 235155 e A 4540 40
JItd, shRNA SIH1F5) W3 1. 554% 6 h 5 B Hugrfif5¢
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FEHH T UIRe s s .

%1 shRNA 3|#57|
Tab.1 Primer sequences of shRNA

J¥ 54475 EUEFI(5'—3) G195 KN (bp) TiFsI(5'—3") FIHIR/N(bp)
sh1-HSF4 GCAGCUCAUUCAGACCUAUTT AUAGGUCUGAAUGAGCUGCTT 21
sh2-TISF4 GGGTCATTGGCAAGCTGAT ATCAGCTTGCCAATGACCC 19
sh-NC UUCUCCGAACGUGUCACGUTT ACGUGACACGUUCGGAGAATT 21

1 :sh=NC: X HHZH ; sh1-HSF4 sh2-HSF4: Wi #H Ik HSF4 11 sh RNA ; HSF4 : K FeF% S K 4

1.2.6  ESLRTEE PCR(RT-qPCR) SR TRIzol
PR HANAEAY B RNA, FFHNanoDrop M ZERNA
e S 4l (A260/A280 HUfE ) o 4 i i S &
VLI AR FREL T B RNA 3 5% 588 ¢DNA. LIcDNA

KA, {1 SYBR Green Fast qPCR Mix 7ES2I 78
SE A TR RN o RN AR R SRR S AR
Ui, DL GAPDH NS EEA R 2724 3R H
FERI AR mRNA ikt 519751 0% 2.

#x2 KHEZPCRFITASIYFES
Tab.2 Primer sequences used for RT-qgPCR

SER AR EUEFAI(5'—3") 19K/ (bp) TIN5 —3") FI¥RAN(bp)
HSF4 CATTCGGGAGGCAGGGAAC 19 TTCCACATCTCCTGGGGACT 19
E—-cadherin AGTCACTGACACCAACGATAAT 22 ATCGTTGTTCACTGGATTTGTG 21
N-cadherin CGATAAGGATCAACCCCATACA 22 TTCAAAGTCGATTGGTTTGACC 22
Vimentin CCAGAGACGCATTGTCAACATC 22 CAACCTGGCCGAGGACATC 19
GAPDH TGACATCAAGAAGGTGGTGAAGCAG 25 GTGTCGCTGTTGAAGTCAGACGAG 24

1 HSF4 PR T 55 5 T 45 E-cadherin: E-85 %% 14 ; N—cadherin : N=85% % 14 ; Vimentin: JJE 5 [ ; GAPDH : W2 H il B i S
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A 10 Expression of HSF4 across TCGA cancers(with tumor and normal samples )
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Fig.1 Bioinformatics analysis of HSF4 expression and prognostic relevance in prostate cancer
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Fig.2 Expression of HSF4 in prostate cancer and adjacent tissues
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&3 HSF4 S5H751E B E IR KRR EFHENE X ER( % )

Tab.3 Correlation between HSF4 expression and clinicopathological characteristics of prostate cancer patients [r( % )]
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<10 33(41.25) 21(26.25) 12(15.00) 0.000 0956
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I R 4319
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Fig.3 Expression level of HSF4 in prostate cancer cell lines
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Fig.5 Effects of HSF4 knockdown on the proliferation, invasion, and migration of prostate cancer cells
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Fig.6 Effects of HSF4 depletion on EMT marker expression in prostate cancer cells
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