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Antibodies 

   Anti-GSK-3β and anti-phosphorylated GSK-3β (Ser9) were obtained from Cell Signaling 

Technology (Beverly, MA, USA). Anti-Nrf2 antibody was obtained from Santa Cruz Biotechnology 

Inc. (Santa Cruz, CA, USA). 

 

PTEN activity 

   PTEN activity was determined as previously reported1. Recombinant GST-PTEN was purified and 

the protein (0.15 µM) was assayed for lipid phosphatase activity against phosphatidylinositol 

3,4,5-triphosphate (PI(3,4,5)P3). Briefly, recombinant PTEN protein was incubated with or without 

MeHg for 1 h at 37 °C in reaction buffer (10 mM HEPES, pH 7.2 and 150 mM NaCl) and then 

incubated with 50 µM dioctanoyl PI(3,4,5)P3 for 10 min at 37 °C. The reaction was stopped by adding 

50 mM N-ethylmaleimide and the samples were centrifuged at 20,000×g for 20 min at 4 °C. Phosphate 

released into the supernatant was detected colorimetrically with malachite green reagent. 

 

Cell viability 

   A lactate dehydrogenase (LDH) assay was used to estimate cell viability. SH-SY5Y cells were 

seeded in a 25 cm2 flask. After exposure of the cells to X-rays, the conditioned medium was harvested, 

and an aliquot was used for the assay of LDH activity. The LDH leakage assay was performed using 

the CytoTox Non-radioactive Cytotoxicity Assay kit (Promega) according to the manufacturer’s 

instructions.  

  

Caspase activity 

   Caspase 3/7 activity was measured using the Caspase-Glo 3/7 assay kit (Promega) according to the 

manufacturer’s instructions. Briefly, cells were seeded in a 25 cm2 flask. After X-ray radiation, the 

cells were lysed in cell lysis buffer (20 mM Tris-HCl, pH 7.5; 150 mM NaCl; 2.5 mM sodium 

pyrophosphate; 1 mM EDTA; 1 mM sodium orthovanadate; and 1% Triton-X). The cells were then 

centrifuged, and the supernatant was collected. Each sample was normalized to a protein content of 30 

µg, and then mixed with Caspase-Glo 3/7 reagent for 3 min at room temperature. The luciferase 

activity was measured by luminometer (TD20/20, Turner Designs, Sunnyvale, CA, USA). 
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Supplementary Figure S1. 

 

 
 

Supplementary Figure S1. Activation of Nrf2 and phosphorylation of Akt and GSK-3β  during 

exposure of SH-SY5Y cells to MeHg. SH-SY5Y cells were treated with indicated concentration of 

MeHg for 12 h. The whole cell lysates were subjected to western blotting and the band intensities 

were quantified. (A). The ratio of phosphorylated/total Akt and GSK-3β intensity, and Nrf2 intensity 

in control were defined as 100%. *p < 0.05 and **p < 0.01 vs. control. Each value is the mean ± S.D. 

of three determinations (B). 
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Supplementary Figure S2. 

 

 
 

Supplementary Figure S2. Inhibition of PTEN activity by MeHg. Recombinant PTEN (0.15 µM) 

was incubated with MeHg for 1 h. PTEN activity was measured as described in the Supplementary 

Methods section. *p < 0.05 vs. control. Each value is the mean ± S.D. of three determinations. 
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Supplementary Figure S3. 

 

 
 

Supplementary Figure S3. Suppression of Xr-ray-dependent cytotoxicity by Akt activation 

mediated by MeHg. SH-SY5Y cells were pretreated with 0.5 µM of wortmannin for 30 min prior to 

MeHg treatment for 6 h, and then exposed to X-rays for 6 h (6 Gy). The caspase activity in the cells 

was measured as described in the Supplementary Methods section (A). SH-SY5Y cells were treated 

with MeHg for 6 h, followed by X-rays irradiation for 6 h (6 Gy). The LDH release from the cells to 

the extracellular space was measured as described in the Supplementary Methods section (B). *p < 

0.05 vs. control. Each value is the mean ± S.E. of three determinations. 

  

0 
5 

10 
15 
20 
25 
30 
35 
40 
45 
50 

0 2 4 

B�

MeHg (µM) 

LD
H

 re
le

as
e 

(%
 o

f t
ot

al
) 

0 

100 

200 

300 

400 

500 

600 

1 2 3 4 

*�

*�

MeHg (µM)� 0� 0.5� 0� 0.5�

Control� Wortmannin�

A�
C

as
pa

se
 3

/7
 a

ct
iv

ity
  

(%
 o

f c
on

tro
l) 

�
�-ray (+)�
X-ray (−) X-ray (+)�

X-ray (−) 



 6 

Supplementary Reference 

 

1.   Numajiri, N. et al. On–off system for PI3-kinase–Akt signaling through S-nitrosylation of 

phosphatase with sequence homology to tensin (PTEN). Proc. Natl. Acad. Sci. USA 108, 10349–

10354, (2011). 


