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GAPDH has diverse activities unrelated to its glycolytic function. Mammalian GAPDHs 

have either 3 or 4 Cys, including the active site Cys. 8-Nitro-cGMP shows a redox-active and 

electrophilic properties independent of cGMP activity. The formation of Cys-cGMP adducts 

in proteins by 8-nitro-cGMP is termed as S-guanylation; this process is a posttranslational 

modification involved in some redox signaling. GAPDH may thus become a target for 

S-guanylation. In this study, we examined the S-guanylation of GAPDH in terms of 

potential regulation of GAPDH by 8-nitro-cGMP. 

The effect of 8-nitro-cGMP on GAPDH and S-guanylation thereof was examined by the 

treatment of the recombinant GAPDH or cultured cells expressing GAPDH with authentic 

8-nitro-cGMP. S-Guanylated GAPDH was detected by the Western blotting. Enzyme activity 

was measured by monitoring the change in absorbance at 340 nm due to the formation of 

NADH. Superoxide production by GAPDH was measured by ESR spectroscopy. 

GAPDH is highly susceptible to S-guanylation induced by 8-nitro-cGMP in the absence of 

substrate, GAP. Substitution of Cys to Ser at the active site prevented S-guanylation, 

suggesting that the active site Cys is a susceptible target of S-guanylation. S-Guanylated 

GAPDH exhibited lower enzyme activity. Although the enzyme was similarly inactivated by 

8-nitro-cGMP even in the presence of substrate, GAP, S-guanylation of GAPDH was 

strongly inhibited. Similarly, lack of GAPDH S-gunaylation was evident for the cells in 

culture, even after treatment with a large amount of 8-nitro-cGMP. The GAPDH activity 

inhibited was, however, restored by the treatment with DTT, indicating that the 

inactivation may be due to oxidation of the enzyme by 8-nitro-cGMP rather than 

S-guanylation. In fact, superoxide generation was identified for the GAPDH and 

8-nitro-cGMP reaction. These results thus suggest a potential involvement of 8-nitro-cGMP 

in oxidative modifications of GAPDH induced by NO under oxidative stress. 


