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Figure 2: Knockdown of PIG3 up-regulates prevents HIF-1α by promoting protein biosynthesis. A., Real-Time PCR 
analysis showed that PIG3-silencing in CAKI cells did not increase HIF-1α mRNA level. Data shown are fold-change relative to the HIF-
1α levels in cells transfected with negative control siRNA (with normalization relative to GAPDH levels). B., Silencing PIG3 in CAKI 
cells affected the kinetics of the HIF-1α protein when the cells were exposed to hypoxic conditions. C., PIG3 silencing did not affect the 
degradation of HIF-1α protein under hypoxia. Forty-eight hours after transfection with PIG3-siRNA or negative control siRNA, CAKI 
cells were pretreated under hypoxia for 4 h followed by treatment with 100 μg/mL cycloheximide (CHX) to block protein synthesis for 
the indicated times. The mean values from two experiments are connected by the lines. Protein levels were analyzed by Immunoblotting, 
GAPDH was employed a loading control. All the experiments above were conducted at least twice.
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[20, 22-25]. To validate the role of PIG3 in metastasis-
related events, we detected the migration of PIG3-silenced 
CAKI and 769-P cells. Knocking down PIG3 obviously 
increased the migration activities of CAKI and 769-P 
cells. However, HIF-1α-knockdown obviously blocked the 
increase of cell migration induced by PIG3 loss (Figure 
4C), indicating that PIG3-loss increases cell migration in 
HIF-1a dependent way to some extent.

DISCUSSION

In the present study, we showed that down-
regulation of PIG3 by specific siRNA transfection induced 
the expression of HIF-1α in CAKI cells. Similar results 
were replicated in another human cancer FTC-133 and 
A549 cell lines. PIG3 appeared to involve in regulating 
HIF-1α. Moreover, we found that knockdown of PIG3 
would increase HIF-1α protein Level via promoting 
its protein biosynthesis mediated by mTOR pathway. 
Furthermore, PIG3-silencing increased the secretion of 
VEGF and promoted the migration of renal cancer cells.

The relationship between p53 and HIF-1α has been 

the subject of several studies, which significantly affect 
cancer progression and compromise treatment outcomes 
[24]. Kaluzova et al. reported that activated p53 mediates 
an accelerated degradation of HIF-1α protein, without 
affecting significantly HIF-1α transcription [26]. While 
Munekazu et al. focused on P53-induced microRNA-107 
inhibiting HIF-1 transcription and tumor angiogenesis 
[27]. It is also reported that p300 is related to the crosstalk 
between HIF-1 and p53 on the level of trans-activation 
[28]. It seemed that P53 regulates HIF-1α at various levels 
via different pathways [26-34]. As a down-stream target of 
p53, the PIG3 is mostly used as a long lived proapoptotic 
marker [14], and has also been shown to participate in 
the DNA damage response recently [15]. Although PIG3 
activation leads to the ROS generation [16], there is no 
direct evidences show that PIG3 would regulate HIF-1α. 
Here we present the evidence to demonstrate that PIG3 
functions as a new regulator of HIF-1α. Furthermore, we 
detailed that loss of PIG3 led to accumulation of HIF-1α 
by promoting the HIF-1α protein biosynthesis via PI3K/
mTOR pathway.

VEGF is a main target of HIF-1α and has 

Figure 3: PIG3-silencing promotes the production of HIF-1α via PI3K/mTOR pathway. A. CAKI cells were transfected 
with PIG3-siRNA for 24 h, then treatment with rapamycin 10 nM for 24 h or wortmannin 100 nM for 8 h before hypoxia treatment. B. 
CAKI cells were transfected with PIG3-siRNA for 24 h, then treatment with Raptor siRNA for 24 h before hypoxia treatment. All the 
experiments above were conducted thrice.
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various effects, including inducing angiogenesis and 
promoting cell migration [21, 35]. In this regard we have 
demonstrated that knockdown of PIG3 promoted VEGF 
secretion and migration activity of renal cell carcinoma 

CAKI and 769-P cells.
In conclusion, our data provide more insights into 

of PIG3`s role in HIF-1α regulation, and the regulation 
network of the cellular HIF-1α. This will help us to 

Figure 4: PIG3-silencing promotes the secretion of VEGF and the migration of CAKI and 769-P cells. A., Knocking down 
PIG3 and/or HIF-1α by transfecting with siRNA. B., ELISA assays showed that down-regulation of PIG3 led to an increase in the secretion 
of VEGF via HIF-1α in CAKI and 769-P cells exposed to hypoxia for 12 h. C., PIG3-silencing promoted CAKI and 769-P cells migration 
by targeting HIF-1α. All the experiments above were conducted thrice. Columns indicate the mean of three experiments; Bars, S.D.


