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Results and Discussion

Electron capture dissociation (ECD) efficiency has typically been lower than for other dissociation techniques. Here we
characterize experimental factors that limit ECD and seek to improve its efficiency. ESI FT-ICR ECD mass spectra were
acquired with NHMFL's homebuilt 9.4 T FT-ICR instrument in Tallahassee, FL. Efficiency of precursor to product ion
conversion was measured for a range of peptide (~15 % efficiency) and protein (~33 % efficiency) ions of differing sizes and
charge states. Conversion of precursor ions to products depends on electron irradiation period and maximizes at ~5-30 ms
(see Figure). The optimal irradiation period scales inversely with charge state. We demonstrate that reflection of electrons
through the ICR cell is more efficient and robust than a single pass, because electrons can cool to the optimal energy for
capture, which allows for a wide range of initial electron energy. Further, efficient ECD with reflected electrons requires only
a short (~500 ps) irradiation period followed by an appropriate delay for cooling and interaction. Reflection of the electron
beam results in electrons trapped in or near the ICR cell, and thus requires a brief (~50 ps) purge for successful mass spectral
acquisition. Further electron irradiation of refractory precursor ions did not result in further dissociation. Possibly the ion
cloud and electron beam are misaligned radially, or the electron beam diameter may be smaller than that of the ion cloud such
that remaining precursor ions do not overlap with the electron beam. Several ion manipulation techniques and use of a large,
movable dispenser cathode reduce the possibility that misalignment of the ion and electron beams limits ECD efficiency.

700

6001

—a— [M+2H
—e— Total lon Spectrum
—i— Total ions - [M+2H]*

5004

4001

3001

2001

lon Relative Abundance

100+

] 20 40 60 80 100 120 140 160
ECD Duration (ms)
Acknowledgements
The authors thank Steven C. Beu and Matthew B. Renfrow for helpful discussions. This work was supported by the NSF

National High-Field FT-ICR Mass Spectrometry Facility (CHE 99-09502), Florida State University, and the National High
Magnetic Field Laboratory at Tallahassee, Florida.

References

[1] McFarland, M.A, et al., J. Am. Soc. Mass Spectrom., 16, 1060-1066 (2005).



