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systems. In this perspective, the crucial function of O2 delivery is affected by the 
channeling of blood to oxygen depleted tissues. On the molecular level this process 
involves sensing of ambient oxygen levels by SNO-Hb, which promptly transduces 
this signal to dispense NO to dilate resistance vessels; O2 plays a role of allosteric 
modulator in the NO release function. As noted earlier, the cys residue active for S-
nitrosylation in human Hb is rigorously conserved in birds and mammals; prior to 
the discovery of SNO-Hb function, this absolute requirement had no rationale. 

Figure 8. Saturation-recovery edited W-band (94.9 GHz) echo-detected EPR spectra of hu-
man Hb(NO)4 at 13 K. Spectral components characteristic of heme-Fe(II)NO in the - and 

-subunits are shown separately in the red and black traces, respectively. 

In closing, it is interesting to note that this ostensibly new perspective on Hb 
chemistry is, in fact, an “ancient” idea. Owing to the genomic revolution, the ubiq-
uity of Hbs and closely related globins—even in archaea—is recognized [88]. It is 
now suggested “that the predominant functions of globins are enzymatic and that 
oxygen transport is a specialized development that accompanied the evolution of 
metazoans” [89]. Hbs in more primitive organisms feature NO chemistry with 
heme-iron, thiols, and oxygen for NO or O2 detoxification. In bacteria [90] and 
yeast [91], flavohemoglobins counter NO stress either anaerobically ( HNO, 
N2O) or aerobically ( NO3

–). In higher organisms the loss of the flavoreductase 
domain appears to be compensated by the incorporation of critical thiols that facili-
tate analogous processes through nitrosothiol chemistry. In the nematode Ascaris 
lumbricoides [92], ambient oxygen tensions are kept low through NO-primed, 
heme/thiol-assisted deoxygenase activity; NO detoxification operates in plants 
such as Arabidopsis thaliana [93]. Far from being a novelty, the panoply of chemi-
cal interactions of NO and Hb is a fundamental feature of Hbs that has been con-
served throughout evolutionary time, from the simplest to the most advanced or-
ganisms. 


