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Inhibition of histone deacetylase 6 signaling attenuates
epithelial-mesenchymal transition in non-small cell
lung cancer A549 cells
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[ Abstract]  Objective To assess the clinical significance of histone deacetylase 6 ( HDAC6) expression in non-
small cell lung cancer (NSCLC) and determine the relationship between HDAC6 and the epithelial-mesenchymal transition
(EMT). Methods Tumor and noncancerous peritumoral lung tissues ( controls) were collected from 52 patients with
NSCLC and analyzed for HDAC6 and E-cadherin expression using immunohistochemistry. Correlation analyses between
HDAC6, E-cadherin and clinicopathological parameters were performed using X tests. In vitro studies were conducted in
transforming growth factor (TGF)-B1-induced AS549 cells to determine the effect of HDAC6 overexpression on molecular
markers of EMT. Results Immunohistochemical analysis revealed significantly elevated HDAC6 expression in NSCLC
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tissues, which correlated with the differentiation stage and lymph node metastasis. Moreover, HDAC6 expression was

inversely correlated with that of E-cadherin, an EMT marker. Treatment with an HDAC6 inhibitor and signaling inhibitors of

Rho-associated protein kinase ( ROCK) or extracellular signal-regulated kinases ( ERK) significantly reduced the

proliferation,, migration and invasion of TGF-B1-induced A549 cells. Furthermore, western blot analysis indicated that TGF-

B1 induced EMT in A549 cells, which was manifested by upregulated E-cadherin and vimentin and downregulated o-
smooth muscle actin ( @-SMA ). Signaling inhibitors against HDAC6, ROCK and ERK reversed the effects of TGF-B1

treatment. Conclusions

Our data suggest that HDAC6 plays an important regulatory role in NSCLC tumorigenesis and

progression and is closely related to tumor EMT and regulation of ROCK and ERK signaling. Targeting HDAC6 activity
using HDAC6, ERK1/2 or ROCK inhibitors may be a potential therapeutic option for NSCLC.
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% 1 HDAC6 Fil E-cadherin 7£ NSCLC 2RIk R X
Table 1 The clinical significance of HDAC6 and E-cadherin in NSCLC tissues

[tY7S=9"4 HDAC6 E-cadherin
Clinical significance " + X2 P + X? P
P51 Sex
% Male 36 27 11
U Female 16 10 0. 843 0.358 4 0.123 0. 726
AR Age
=60 years 30 22 9
<60 years 22 15 0. 164 0. 685 6 0. 164 0. 686
Jif 8 KN Size of tumor
<3 cm 29 19 9
>3 cm 23 18 1. 015 0.314 6 0. 153 0. 696
ZH 4127257 Histological type
figh g squamous 29 19 4
Hi9e: adencocarcinoma 16 13 2
i HRIE Adeno-squamous 7 5 0. 490 0. 484 1 0. 000 0.983
SHAEFRSE Degrees of differenciation
+ ok Well + moderately differentiated 37 23 13
434k poorly differentiated 15 14 6. 050 0.014 2 2.472 0.116
TNM 433 TNM staging
I+11 34 23 10
TI+1v 18 14 0.588 0. 443 5 0.015 0.902
W55 Lymph node metastasis
- 31 18 13
+ 21 19 6. 408 0.011 2 6. 408 0.011
3 2 HDAC6 Fil E-cadherin 7& NSCLC Hr 335 AR
Table 2 Correlation analysis of HDAC6 and E-cadherin in the NSCLC tissues
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¥ —
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Figure 1 The positive expression of HDAC6 and N e o o
E-cadherin in NSCLC tissues. IHC staining MR ,i//] HENS .M HDACSG P19 335 ’ Z)
A & TGF-B1 5 5 4 M 68.52% ., 57.41% i
2.2 % HDACG BERSHDH AS49 ZH A& 77.78% 2 )5 401 (F=20.927) , 2= R ¥ HAT 51t
CCK-8 ARl , TGF-B1 i FREMS WA e b Al 223 ¥ (P<0.001)
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*P<0.05;5 TGF-B1 i FAIM L4 ;* P <0. 05,

2 HDAC6 7E TGF-B1 45110 A549 4% & EMT rhAY3E S5 1 H
Note. C, control group; T, TGF-B1; H, HDAC6 20b; Y, Y-27632; P, PD98059. Compared with the control group,

* P<0. 05. Compared with the TGF-B1 group, *P<0. 05.

Figure 2 The role of HDAC6 in regulation of EMT in A549 cells induced by TGF-B1
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Note. C, control group; T, TGF-B1; H, HDAC6 20b; Y, Y-27632; P. PD98059. Compared with the control group,

* P<0.05. Compared with the TGF-B1 group, *P<0.05.

Figure 3 The effect of HDAC6 inhibitor on migration and invasion of A549 cells induced by TGF-B1
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Figure 4 The effect of HDAC6 inhibitor on EMT of A549 cells induced by TGF-p1
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