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Å R1 Subunit 

ï Substrate (NDPs) binding 

site 

ï Allosteric effector 

(ATP/dNTPs) binding sites 

ï Redox-active ïSH groups 

 

Å R2 Subunit 

ï A diferric-tyrosyl radical 

cofactor  

RNR Subunits 

The expression and activity of RNR subunits are highly 

regulated to maintain an optimal dNTP pool, which is 

required to maintain genetic fidelity 



Mammalian RNR is different from the E.coli enzyme: Zahedi Avval 

& Holmgren  JBC, 284, 8233-8240, 2009 

In an S-phase T cell > 100 000 disulfides are formed per second ! 



 

Recombinant RNR subunits were used to evaluate/characterize the kinetics of the 

electron donors. Further characterization of the kinetics should contribute insights 

into the mechanism of mammalian RNR reaction. 

 



RNR Activity & Cell Cycle-  Ribonucleotide 

Reductases are critical for cell cycle progression  



The recently identified p53R2 regulatory subunit of RNR is 

directly induced by p53 and functions as a catalytic partner 

of the regulatory subunit of R1  



R1 + p53R2 + DTT/Trx/Grx1
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Reductants for R1-p53R2 complex 
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Electron transport in RNR 

Mammalian cells! 



Glutathionylation 



Conclusions 

The mechanism of human ribonucleotide reductase is 

different from that of E.coli and glutaredoxin functions via a 

monothiol mechanism and in principle any glutaredoxin  

(dithiol) can act together with GSH. 

Since GSH is high ( 4-10 mM) in cells this may act to ensure 

the supply of dNTPs for DNA repair (BER vith APE-1/Ref1) 

in nondividing cells with very low RNR levels. 

Thioredoxin system is  high capacity for S-phase or when 

GSH is low or oxidized. Tumors have often very upregulated 

RNR.Unbalanced dNTP pools favour genetic instability? 

But if Se is low? TrxR not active- use GSH system plus high 

RNR? p53R2 is constitutive for DNA repair  and 

mitochondrial DNA synthesis in nondividing cells. 









 Asp26 and Lys 57 in E.coli Trx aid in catalysis 



     Mechanism of thioredoxin catalysis 


