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The -subunit preference in the distribution of the Fe–NO and met-heme 
products of the reaction of deoxy-Hb with NO and its biological precursors is 
highly significant to any mechanism of SNO-Hb formation that involves the cou-
pling of NO and heme redox chemistry [11,24], as it could generate specific mi-
cropopulations of Fe(III) and Fe(II)NO hemes that are selectively competent for 
SNO-Hb formation [52]. This significance also applies to -subunit selective oxi-
dations of Hb(NO)4 that provide a route to the complementary hybrid Hb[( -
Fe(II)NO)2( -Fe(III))2] (Fig. 4, right panel). This selective oxidation is most easily 
carried out by exposure to air, quenching the reaction when half of the hemes are 
oxidized. This hybrid species has been seen in blood samples treated with nitrite 
and in blood of subjects treated with nitrite [82]. These two hybrid-forming reac-
tions may be coupled and viewed as steps in a cycle (Fig. 5) that formally effect the 
relocation of the NO ligands (and holes): 

 Hb[( -Fe(III))2( -Fe(II)NO)2]  hybrid Hb[( -Fe(II)NO)2( -Fe(III))2]. (6) 

Figure 5. Reaction cycle depicting the flexibility of the disposition of the NO group in 
tetrameric Hb. The blue arrows outline a path beginning (upper left) with met-Hb, Hb[heme-
Fe(III)4], which is converted through partial reductive nitrosylation to the hybrid 
Hb[ (Fe(III))2 (Fe(II)NO)2], then, upon complete reaction, to Hb(NO)4, Hb[(heme-
Fe(II)NO)4] (lower right). Partial oxidation of Hb(NO)4 yields the complementary hybrid 
Hb[ (Fe(II)NO)2 (Fe(III))2], which, upon further oxidation, completes the cycle to yield 
met-Hb. Reduction of the hybrids (green arrows) generate the corresponding Fe(II)/Fe(II)NO 
hybrids. SNO-Hb formation (red arrow) can accompany reductive nitrosylation. 

This reaction cycle underscores the previously unanticipated flexibility that exists 
in positioning the NO-group on the Hb tetramer, and subtlety of NO interactions 
with Hb. The Hb [( -Fe(II)NO)2( -Fe(III))2] hybrid can be reduced to furnish 
Hb[( -Fe(II)NO)2( -Fe(II))2], which is predominately comprised of five coordi-
nate nitrosyl-hemes, as is evident from the characteristic EPR signature apparent in 


