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Expression of transcription factor FOXP4 in laryngeal squamous cell carcinoma
tissues and its effects on biological characteristics of laryngeal squamous cell
carcinoma TU177 cells

ZHAO Yan', LIU Shenghui', WANG Jingtian', SHI Yanfeng?, SHI Jian', Wu Ganxun', Lan Lili' (1. Department of Otolaryngology,
Fourth Hospital of Hebei Medical University, Shijiazhuang 050011, Hebei, China; 2. Department of Ophthalmology and Otorhinolaryn-
gology, Luannan County Hospital, Tangshan 063000, Hebei, China)

[Abstract] Objective:To detect the expression of transcription factor FOXP4 (Forkhead box P4) in laryngeal squamous cell carcinoma
(LSCC) tissues and cell lines, and to investigate its effects on the proliferation, migration, invasion, cell cycle, and apoptosis of LSCC
TU177 cells in vitro as well as to explore its relationship with epithelial-mesenchymal transition (EMT) process. Methods: A total of
40 pairs of tumor tissues and adjacent tissues that resected from LSCC patients were collected from the biological specimen bank of the
Forth Hospital of Hebei Medical University between 2013 and 2015. The expression of FOXP4 in LSCC tissues and corresponding
adjacent tissues was detected by qPCR. qPCR and Western blotting were used to detect the FOXP4 expression level in human LSCC
cell lines (AMC-HN-8, TU177, TU686, and TU212). Small interfering RNA (si-RNA) was used to knock down FOXP4 expression in
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TU177 cells. The effects of FOXP4 knockdown on the proliferation, migration, invasion, cell cycle and apoptosis of TU177 cells were
measured by MTS assay, clone formation assay, Transwell chamber migration and invasion assay, and flow cytometry, respectively. The
mRNA levels of EMT markers N-cadherin, B-catenin, Vimentin, Twist, Snail and zine finger E box binding homeobox 1 (ZEB1) after
transfection of si-FOXP4 in TU177 cells were detected by qPCR. The changes of protein levels of N-cadherin, B-catenin, Vimentin and
Twist after FOXP4 knockdown were measured by Western blotting. Results: The expression of FOXP4 in LSCC tissues was significantly
higher than that in adjacent tissues (P<0.05), and it was related to the TNM stage of tumors and lymph node metastasis (all P<0.05).
The expression of FOXP4 in LSCC cells was higher than that in the adjacent tissues (P<0.05 or P<0.01). The expression of FOXP4 in
TU177 cells transfected with si-FOXP4 was significantly lower than that in the control group (P<0.01). Compared with the control
group, knocking down FOXP4 could inhibit the proliferation, migration and invasion but promote the apoptosis of TU177 cells in vitro
(all P<0.01), block the cell cycle at GO/G1 phase (P<0.01), and reduce cell replication in S phase (P<0.01); in addition, knocking down
FOXP4 could reduce the mRNA levels of N-cadherin, p -catenin, Vimentin, Twist, Snail, ZEB1 (P<0.05 or P<0.01) and the protein
levels of N-cadherin, B-catenin, Vimentin, Twist in TU177 cells. Conclusion: The high expression of FOXP4 may be related to the
occurrence and development of LSCC. FOXP4 knockdown can inhibit the proliferation, migration and invasion of laryngeal cancer
cells in vitro, block cell cycle at GO/G1 phase, promote apoptosis, and may participate in the EMT process.
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Tab.1 Clinical and pathological characteristics of

40 LSCC patients
Group (%)

Age (t/a)

<63 19 (47.5)

=63 21 (52.5)
Lymph node metastasis

Negative 18 (45.9)

Positive 22 (55.0)
Pathological differentiation

Well-moderate 30 (75.0)

Poor 10 (25.0)
TNM stage

I+ 13 (32.5)

I-+1V 27 (67.5)
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Tab.2 Primer sequences and reaction conditions of qPCR

Gene Primer sequence Annealing temperature (#/°C) Product size(bp)

N-cadherin F: 5-CAACTTGCCAGAAAACTCCAGG-3' 5 205
R: 5-"ATGAAACCGGGCTATCTGCTC-3'

p-catenin F: 5-ATGGCTTGGAATGAGAC-3' 5 189
R: 5-"AACTGGATAGTCALSCCCC-3'

Vimentin F: 5-CGCCTLSCCGGATGAGATTCAG-3' s 175
R: 5“-TCAGGGAGGAAAAGTTTGGAAA-3'

Twist F: 5~ACCATCCTCACACCTCTG-3' 6 3
R: 5-GATTGLSCCCGACCTCTTG-3'

Snail F: 5~ACGAGGTGTGACTAACTAT-3' s 197
R: 5-CGACAAGTGACAGCCATT-3'

ZEBI F: 5“TCATCGCTACTCCTACTGT-3' s 1

R: 5'-TCACTGTCTTCATCCTCTTC-3'

F: Forward Primer; R: Reverse Primer
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Fig.3 The expression of FOXP4 in LSCC lines was detected by qPCR (A) and WB (B)
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Fig.7 The migration ability of TU177 cells after transfection
with si-NC or si-FOXP4 was detected by Transwell
migration assay (x100)

2.5 FOXP4 #&¥pH TU177 tm i 6913 %
Transwell 12 28 5256 45 5 (] 8) {7 , Rk FOXP4
(1) TU177 20 B3 ik N T 368 J B 1 25 2 B0 B I T X R
ZH [(222.0422.3) vs (457.0+£50.2) />, P<0.01], it B
FOXP4 [ 15 B A% vT LAV /D 40 i 1112 28
2.6 FOXP4 &U&4E TU177 40 6 J8 BT T GO/G1 A
TG AR IS H (P 9) R, e si-FOXP4 ]
TU177 41HE1 GO/G1 4N EL Ay (5.2 T BRZH [ (61.9+
0.3)% vs (51.3+0.1)%, P<0.01], S+G2/M ¥4 jifg tt. 451 (2
PR T X B[ (38.10.0)% vs (48.7+0.1)%,P<0.01],
i B R FOXP4 7T DL il 2 5 1 41 i 8 97 20 A7 L FR48
411 i BH T GO/G 1 AT ok S B I A2 16

PR TANS Y :’b‘:’l T
8 Transwell (RZESLINIBLK FOXP4 /5 TU177
REEYIRZZRESI (x100)
Fig.8 The invasion ability of TU177 cells after transfection
with si-NC or si-FOXP4 was detected by Transwell

invasion assay (x100)
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Fig.10 The cell apoptosis of TU177 cells after transfection
with si-NC or si-FOXP4 was detected by Flow cytometry
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