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protein levels were analyzed by western blot (C); invasion and migration abilities were measured by Matrigel invasion 
assay and migration assay, respectively (Magnification: 100×; Scale bars: 50 µm) (D); the percentage of invaded (E) 
or migrated (F) cells (% of shGFP siSCR group) was quantified. Data are shown as mean ± SEM (n=3-4 per group). 
*, P<0.05 by t test. For gel source data, see Supplementary Figure 2.

Figure 4. SIRT6 interacts with p65 and deacetylates H3K9 and H3K56 at the promoter of Snail1. (A) Co-IP assay to 
test the potential interaction between SIRT6 and p65 was performed by transfection of corresponding constructs 
into 6-10B cells. IP, immunoprecipitation; IB, immunoblot. (B) The sequence of the Snail1 promoter region (-500) is 
presented. The p65 DNA binding sites were predicted by program PROMO 3.0. (C and D) ChIP assay of the binding 
of p65 (C) and SIRT6 (D) to the promoter regions of the Snail1 gene in 6-10B cells using IgG as a negative control 
for chromatin pull-down. (E) The effect of SIRT6 overexpression on histone acetylation in the region 2 of Snail1 
promoter was evaluated using ChIP in 6-10B cells transfected with GFP or SIRT6 expression constructs. Data are 
shown as mean ± SEM (n=3 for each group). *, P<0.05 by t test. For gel source data, see Supplementary Figure 3.
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onstrated that SIRT6 increased the metastatic 
potential of pancreatic cancer cells by upregu-
lating the expression of pro-inflammatory  
cytokines such as IL-8 and TNF in a Ca2+-
dependent manner [26]. In non-small cell lung 
carcinoma (NSCLC), Bai et al. showed that  
SIRT6 enhanced migration and invasion of 
NSCLC cells via ERK1/2-MMP9 signaling [27]. 
So far, only one study has shown the effects of 
SIRT6 overexpression on NPC cells. In that 
study, SIRT6 was found to impair proliferation 
and induce apoptosis in NPC cells [16]. 
However, the exact mechanisms through which 
SIRT6 suppresses metastasis in NPC remain 
largely unknown.

In this study, a possible relationship between 
SIRT6 and the metastatic capability of NPC 
cells was investigated. Both of the 5-8F and 
6-10B cell lines originated from the SUNE-1 
NPC cell lines. Previous work has shown that 
the 5-8F cells are highly tumorigenic and meta-
static while 6-10B cells just tumorigenic and 
less-metastatic. Western blot demonstrated 
that SIRT6 expression was lower in metastatic 
5-8F cells, but higher in low metastatic 6-10B 
cells. Collectively, these findings underscore a 
possible important role of SIRT6 as a negative 
regulator controlling the metastatic capability 
of NPC. Further correlation analysis provided 
evidence that overexpression of SIRT6 in 5-8F 
cells impaired while knockdown of SIRT6 in 
6-10B cells enhanced the metastatic ability of 
NPC cells. 

SNAIL is zinc-finger transcription factor and pro-
motes the EMT process via repression of 
E-cadherin expression [19]. SNAIL has been 
shown to promote tumor metastasis in many 
types of cancer, e.g. ovarian cancer, lung can-
cer, and breast cancer [22]. Many factors, such 
as BMI-1, EZH2, LMP1, and HOPX, regulate 
NPC cell metastasis through modulating SNAIL 
expression [3, 28-30]. Moreover, a recent study 
demonstrated that SNAIL promoted NPC cell 
metastasis partly by lowering TEL2 expression 
[31]. Not surprisingly, a high level of SNAIL 
expression was associated with poor survival 
rate in NPC patients [32]. However, the regula-
tory mechanism of SNAIL expression in NPC is 
complex. Various signaling pathways, including 
TGF-β, Notch, MAPK, and NF-kB, activate SNAIL 
expression at transcriptional level, resulting in 
activation of EMT [22]. NF-kB enhances SNAIL 
transcription through direct binding of p65 to 

the promoter region [20, 21]. Basically, SIRT6 
acts as a transcriptional repressor of several 
transcription factors, including NF-kB/p65 [33]. 
SIRT6 deacetylates H3K9 at the promoter 
regions of NF-kB target genes and inhibits gene 
expression, thereby suppressing NF-kB signal-
ing. Moreover, p65 heterozygosity partially res-
cued the premature lethality phenotype of 
Sirt6-/- mice, indicating that hyperactivation of 
NF-kB signaling contributes to the defects in 
SIRT6 knockout mice [33]. 

In our study, we verified that SIRT6 interacts 
with p65 and deacetylates H3K9 and H3K56  
at the promoter of SNAIL. SIRT6 worked as a 
suppressor of p65 in modulating SNAIL tran-
scriptional expression in NPC cells. Further- 
more, our data suggest that downregulation of 
SNAIL is required for SIRT6-mediated inhibition 
of metastasis of NPC cells. We also found that 
the repressive activity of SIRT6 in E-cadherin 
expression was markedly prevented, when 
SNAIL was knocked down in NPC cells. These 
data suggest that the presence of SNAIL is 
required for the repressive function of SIRT6 on 
E-cadherin. Additionally, the repressive func-
tion of SIRT6 toward E-cadherin depends on its 
deacetylation activity. 

Metastasis is a pathologic process that invo- 
lves a complex interplay between intrinsic 
tumor cell properties as well as interactions 
between cancer cells and various microenvi-
ronments. Thus, the regulatory mechanism of 
metastasis is also complicated. Indeed, it has 
been shown that SIRT6 promotes epithelial-to-
mesenchymal transition and metastasis in 
non-small cell lung cancer (NSCLC) [34] and 
hepatocellular carcinoma (HCC) [35]. However, 
in our current study, we report that SIRT6 sup-
presses NPC cell metastasis, which is contra-
dictory to previous studies. Considering that 
the pathogenesis of metastasis is quite compli-
cated and the multifaced functions of SIRT6, it 
is reasonable to believe SIRT6 could function 
as a metastasis inhibitor in different cancers. 
Consistent with our data, SIRT6 suppresses 
pancreatic ductal adenocarcinoma (PDAC) pro-
gression and metastasis [10]. Our study has 
some limitations listed as follows: (1) We just 
have used two cell lines to clarify the roles of 
SIRT6 in regulating NPC cell migration and 
metastasis; whether SIRT6 plays a similar role 
in other NPC cells is still unknown. (2) We only 
have done in vitro assays in this study; howev-
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er, the in vivo role of SIRT6 in the controlling 
NPC metastasis still needs to be elucidated. 
Additional animal study is needed to clarify this 
issue. (3) SIRT6 is a histone deacetylase with 
multiple targets. We have shown the SNAIL is 
one of the targets of SIRT6 in NPC cells. 
However, it is also reasonable that SIRT6 may 
regulate NPC cell metastasis through other tar-
get genes or signaling pathways. Thus, identifi-
cation of other SIRT6 targets is also important 
to further elucidate SIRT6 function in NPC.

In conclusion, our study showed that SIRT6 
expression was negatively associated with the 
metastatic ability of NPC cells. Our results sup-
port a hypothesis that expression of SIRT6 in 
NPC may be important in the acquisition of  
an aggressive/poor prognostic phenotype. Fur- 
thermore, we showed that SIRT6 suppressed 
NPC cell invasion and migration though down-
regulating expression of SNAIL followed by 
increased E-cadherin expression. The repres-
sive function of SIRT6 toward E-cadherin 
depends on histone deacetylation. Our rese- 
arch highlighted the importance of SIRT6 in 
regulating NPC metastasis and provide evi-
dence that SIRT6 could serve as an attractive 
therapeutic target in NPC.
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Supplementary Figure 1. Uncropped images of blots for Figure 1B, 1D and 1F.
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Supplementary Figure 2. Uncropped images of blots for Figure 3B and 3C.
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Supplementary Figure 3. Uncropped images of blots for Figure 4A.


