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INTRODUCTION & AIM 

RESULTS & DISCUSSION
（Unpublished, do not post）

CONCLUSION

METHODS

RNA microarray analysis

BNCT (boron neutron capture therapy) is a cancer therapy combining neutron irradiation and the administration of boron carrier drug, such 
as 10B-boronophenylalanine (BPA). The clinical application of BNCT has recently been approved for oral and head-and-neck cancers in 
Japan. To evaluate the therapeutic efficacy and side effects of BNCT for various cancer stages, we evaluated factors related to early 
responses to BNCT in tumor cells. We showed that the expression of the long noncoding RNA SNHG12, a cancer-related molecule, is 
increased in oral cancer SAS cells after BPA-based BNCT. Here, the biological function of SNHG12 during BNCT and early cell responses 
was investigated.

SAS cell line:
 oral squamous cancer
Transfection:s iRNA and plasmid
Colony formation assay
FACS: Propidium Iodide staining
RT-PCR and qPCR
Statistical analysis

In SAS cells, SNHG12 expression was dose-dependently 
increased in the BPA+ condition both at 6 and 24 hrs post BNCT 
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SNHG12 expression level of different cell lines 6 hrs after 
γ-irradiation

Knockdown of SNHG12 in SAS cells after BNCT  led to the decrease 
of the cell survival rate,and overexpression of SNHG12 after MMS 

treatment increased the survival rate

0.01 

0.10 

1.00 

0 2 4 6 8

S
ur

vi
vi

ng
 f

ra
ct

io
n

Si-NC

Si SNHG12-1

Physical dose 
(Gy)

**

0.10 

1.00 

0 20 40 60 80 100

S
ur

vi
vi

ng
 F

ra
ct

io
n

MMS concentration
（µM）

pGK-BSD

pSNHG 12

*
*

*

Overexpression of SNHG12 in SAS cells reduced cell 
apoptosis after MMS treatment: Cell cycle 24 hours

for FACS

lWe have found that SNHG12 expression in SAS cells also increased significantly after gamma-irradiation and the alkylating agent 
treatment. Therefore, we hypothesized SNHG12 may play a role in particular types of DNA damage responses. 
lIn cancer cell lines such as SAS, A375, HSC3,SNHG12 expression is induced after γ-irradiation at 6 hours.
lOver-expression of SNHG12 in SAS cells after MMS treatment reduced cell apoptosis at 24 hours as detected by FACS analysis,and 
increase the surviving rate of colony formation assay.
lFurthermore,we have found knockdown of SNHG12 in SAS cells after BNCT decreased the surviving rate of SAS cells. 

  Exploration of the specific mechanisms by which SNHG12 participates in DNA damage response after BNCT is ongoing.
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