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[ Abstract] Background and purpose: Epithelial-to-mesenchymal transition (EMT) is the key biological process of tumor cell
metastasis. Blocking EMT inhibits tumor metastasis, therefore it is of great significance to elucidate the molecular mechanism of
EMT. Tumor suppressor protein H2AX regulates apoptosis-related gene expression of tumor cells, and then produces anti-tumor
effect. This study aimed to reveal the relationship between H2AX and EMT, and to explore the possible mechanism of H2AX
regulating EMT in lung cancer cells. Methods: About 5% fetal bovine serum was used to induce EMT in lung cancer A549 stable
cells including H2A4X gene silencing, H2AX overexpression and H2AX phosphorylation site mutation. Western blot and real-

time fluorescent quantitative polymerase chain reaction (RTFQ-PCR) were used to detect the expressions of E-cadherin, vimentin,
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vascular endothelial growth factor receptor 2 (VEGFR2) and other EMT-related proteins. Transwell experiment was used to analyze
the migration and invasion of A549 cells. Results: Knockdown of H2AX in lung cancer A549 cells resulted in the downregulation
of E-cadherin and the upregulation of vimentin, and enhanced the migration and invasion ability of A549 cells. Overexpression of
H2AX in lung cancer A549 cells upregulated E-cadherin, downregulated vimentin, and inhibited the migration and invasion of A549
cells. Mutation of H2AX phosphorylation site eliminated the regulation of E-cadherin and vimentin by H2AX, and the inhibition of
EMT by H2AX. H2AX knockdown in A549 cells stimulated the expression of VEGFR2, while overexpression of H2AX inhibited
VEGFR2 expression. Mutation of H2AX phosphorylation site eliminated the VEGFR2 expression inhibition caused by H2AX.
Knockdown of VEGFR2 inhibited the EMT of A549. Knockdown of H2AX stimulated the expression of EMT-related factors Slug
and B-catenin, whereas overexpression of H2AX inhibited the expression of Slug and B-catenin. Reducing H2AX phosphorylation
eliminated the expression inhibition of Slug and B-catenin by H2AX. Conclusion: H2AX inhibits EMT of lung cancer A549 cells by
downregulating the expressions of VEGFR2, Slug and -catenin.
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Fig. 1 Knockdown of H2AX stimulated EMT of lung cancer A549 cells

A: EMT was induced by 5% serum in H24X-kd and CTR stable cells, and cell migration was analyzed by transwell kit. The experiment was repeated
three times (P=0.036 2); B: H24X-kd and CTR cells were treated as mentioned above, and invasion was detected by transwell kit. The experiment
was repeated 3 times (P=0.002 1); C: H24X-kd and CTR stable cells were stimulated by 5% serum, the total protein was extracted and analyzed by
Western blot for the protein levels of E-cadherin, vimentin, H2AX and phosphorylated H2AX. B-actin was used as the internal control, indicating that
the total protein content in all samples was equal. D: After 5% serum stimulation, the total RNA in A24X-kd and CTR stable cells was extracted and
RTFQ-PCR was used to analyze the mRNA levels of E-cadherin and vimentin. The experiment was repeated three times (P=0.003 1 and P=0.041 2)
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Fig. 2 Phosphorylation of H2AX ser139 regulated the expressions of E-cadherin and vimentin

A: Wild type H24X (H2AX-wt) and H2AX 139 phosphorylation site mutation (H24X-139m) A549 stable cells and their control cells transfected with
empty vector were induced by 5% serum; B, C: Western blot was used to detect the protein levels of E-cadherin, vimentin, H2AX and phosphorylated
H2AX; H2AX-wt, H2AX-139m and vector stable cells were induced with 5% serum; RTFQ-PCR was used to detect the E-cadherin mRNA (P=0.034 9)

and the vimentin mRNA (P=0.021 1)
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Fig.3 Phosphorylated H2AX inhibited the migration and invasion of lung cancer A549 cells

H2AX-wt, H2AX-139m and vector lung cancer A549 cells were induced by 5% serum for EMT. Transwell method was used to analyze the migration (A)
and invasion (B) of lung cancer A549 cells. The experiment was repeated three times, vector was the control
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Fig. 4 The expression of VEGFR-2 was inhibited by
phosphorylated H2AX

A: The total proteins of stable lung cancer A549 cell (H24X-kd) and
control stable cells (CTR) were extracted for the detection of VEGFR-2
by Western blot (left panel). The total proteins of the stable lung cancer
A549 cells (H2AX-wt, H24X-139m and vector) were extracted and
VEGFR-2 was detected by Western blot (right panel). B: The total
proteins of H24X"" and H24X" MEF were extracted, and the protein
level of VEGFR-2 was detected by Western blot
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Fig. 5 VEGFR-2 knockout inhibited EMT of lung cancer
A549 cells

A, B: Lung cancer A549 cells were transfected with VEGFR-2 siRNA
and its control siRNA (CTR siRNA), respectively. The effects of
VEGFR-2 gene silencing on migration (A) and invasion (B) of A549
cells were detected by transwell method. CTR was untransfected A549
cells; C: The total protein of A549 cells transfected with siRNA and
the CTR cells were extracted and the effect of VEGFR-2 gene silencing
was detected by Western blot
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Fig. 6 Phosphorylated H2AX regulated the expressions of
EMT-related transcription factors Slug and p-catenin

A: The total RNA was extracted from H2A4X gene silenced A549 cells
(H2AX-kd) and their control cells (CTR), and the mRNA levels of
Slug (left) and B-catenin (right) were analyzed by RTFQ-PCR. The
experiment was repeated three times. B: The total RNA was extracted
from lung cancer A549 H2A4X-wt, H2AX-139m and vector stable cells,
RTFQ-PCR was used to analyze Slug (left) and B-catenin (right) mRNA
levels. The experiment was repeated three times
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