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tive manner in which the spectral components recover from saturation. The narrow 
component relaxes on a microsecond timescale, while the broader component re-
laxes more than an order of magnitude more slowly. This difference enabled us to 
process the different time slices via a simple subtraction and differentiation scheme 
to separate the two distinct spectral components shown in Figure 8. These broad 
and narrow components are immediately identified, on the basis of the studies of 
isolated subunits at X-and Q-band, with the - and -subunit spectra, respectively. 
These experiments represent a novel use of pulsed EPR methods for isolating spec-
tral components. 

Figure 7. Spectral editing of spectral components of human Hb(NO)4 at 13 K. (Left) Echo-
detected W-band (94.9 GHz) EPR spectra. The two-pulse echo sequence was preceded by a 
50- s picket fence of 25-ns pulses 200 ns apart, and a variable recovery time (t), ranging as 
indicated in the panel from 1 to 600 s. (Right) Peak normalized depiction of the same spec-
tra, highlighting the faster recovery of the narrow spectral components. 

The spectral editing of EPR contributions from the different subunits marks a 
spectroscopic milestone. It is, however, an intriguing surprise that heme-nitrosyl 
species within the different subunits exhibit saturation-recovery times that are suf-
ficiently different to enable their spectroscopic separation. In continuing work, we 
are extending this editing methodology to probe for species, such as met/nitrosyl 
hybrids, that have been postulated as precursors for redox-coupled SNO-Hb forma-
tion [12,24,84,85] and for release of NO from SNO-Hb [86,87]. 

3.  EVOLUTION OF NO Hb INTERACTIONS 

This chapter details EPR experiments—some vintage and some new—that 
continue to assist in the development of a new perspective on the function of he-
moglobin in humans, or more broadly, in organisms with mature cardiovascular 


