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Recent Progress on Electron Capture Dissociation Mass Spectrometry
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Abstract In the past twenty years, our knowledge on gas phase radical ion chemistry has been significantly improved due
to the development of electron capture dissociation. Combined with soft ionization method, it has shown the technique can
provide novel fragment ions for the structural elucidation of biomolecules, especially for protein characterization. This review
aims to introduce fundamental aspects of electron capture dissociation mass spectrometry, as well as its applications in the
analysis of biomolecules.
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Figure 1 Ion cyclotron motion in a magnetic field and ion cyclotron
resonance cell
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Figure 2 Typical pulse train for FTICR experiment
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Figure 3 The electrically heated filament and ECD instrumentation
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Figure 4 A schematic diagram of a hollow dispenser cathode
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Figure 6 Nomenclature of peptide radical ion
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Figure 8 Thermochemical cycle and ion-electron recombination energy
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5 Xxx R KK ZB. Polfer 2@ 1 43 T3 f12% 5
KU, M Xxx=D-tRRN, KM% N g-5 M, M
Xoox=L-F RN U2 1 R A4 B (P 13). Polfer S55NACA,
TR RR SR TR — e S5 M X ) ] e & i H ECD %
R ETFEZERER.

A Histidine{2} side-chain
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side-chain
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Figure 13 Conformation of gonadatropin releasing hormone variants
(A) Xxx=D-Trp, and (B) L-Trp*

SEAT R, Tsybin ZWEE], X+ =M M2 &
5 JEL &8 #2330 AiT A2 K (Ser-Ser-Asp-Pro-Leu-Val-Val-Ala-
Ala-Ser-Ile-Ile-Gly-Ile-Leu-His-Leu-Ile-Leu-Trp-Ile-Leu-
Asp-Arg-Leu), 3 ECD /=¥ c/z B+ =F ki £ 5% N-C,
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BB R A A AR L, I HAE Val6-Val7. Ala9-
Serl10. Ile12-Gly13. His16-Leul7. Leul9-Trp20. Asp23-
Arg24 2 [AIAFEME. JE B IR A SR R S
B, (ERX PR 2 A2 DL o- BB A itk N\ i I e
1, - HIIBEE RN 3.6 NkIE/FE. Tsybin Z58E T
FENIFEEE R T HARE %, O ECD R
BE SRR SR, WERF ECD MMM S S
A G AR AT R 35 B Y T e 6 1 K.

O'Connor 25 F8 Vg iof I} 8] ) WS 06 . 04N T
2 ECD BAWIA TAMEZME 7T &5 LSl L.
AT, I8k 247 NIRRAER [ 2 TLE 27, i
KT E8E N—C, B RCNT 1077 o)PVRIE A Fi T &
[](£) 10% ns). 3@ W HLARAT 7] 43 ¥ ECD 525, O'Connor
SR B, I 4 4E 55 A K -B(Glu-Gly-Val-Asn-Asp-Asn-
Glu-Glu-Gly-Phe-Phe-Ser-Ala-Arg) {7 B 1 27z (F
FEREWST & —Rah 107, RN 1.8~2.1 ms.
REWH, E—RHELLEHTEZIK Glu7 MABERHERZ
5] A 20 P A O ). X — 5 iRt AR S A 22
KBS 7 B R BEE T LA
4.4 ECD fiTE#HA

AR, ££ ECD ZEfili b= 17— RAIATAHERAR, I
HAEREE A AR SBEZRAT AP 40 A o BUAR — L858 1)
SRR X U AR S B () AR A A LT S RS A BAE A,
IR A SRS LSRR ExD BRI, FEACRNYS, K
I3 R T 4 3R 2% (hot electron capture dissoci-
ation, HECD). % S/# 2 (electron induced dissocia-
tion, EID). %1 H 74 3K % B (negative ion electron
capture dissociation, niECD), LA K& H T 7 & fif &
(electron detachment dissociation, EDD).

ECD &PMFra& T RERIRD, RENT 0.2 eV.
AT, T RERRS T 10 eV AR, R
T oz BIET, A bly BILA R IR diw LB P2,
HECD i, HrEe SRS 7 RAMNE, 28T
AH RS FE. TR, R EFHIRRA R
T, B KA ECD R, EHE N—C, BERTER, dn S 3k
AN, WORAS LR 1 N g Hae B A e T &
MESHEBE L, JEkAE C—N KR Khs b, Bk
S B FEIREAT, 9 H BT BCD MARR, Rl 35 N—
C, WM E T2t — 0 kA IR R, R AR
M8 1. HECD o IR & 1 i N A Hr i
BESCHE B, Bl T 2SR A R A A,

Cody Fl Freiser™ K, HiTREERZSEILT 10
eV, +1 WA E S5 RAEER I ERZ R
R . X — WS 58 I ECD Skie e AR, BN H
THAHIRIGEEEH, BHBATE 1 ECD RV
FRTEMME). B, VF2/NHX—IREAT T,
B RETHEISFHTIEFEKMEE (electron-
induced excitation of ions from organics, EIEIO). HL-F¥#
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Figure 14 ECD spectrum of protein assembly concanavalin A!
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Figure 15 Mass spectra of radical and even-electron ¢/z ions in ECD!®!
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Y, M 7251 ECD W34 B, Wong 522k —2b
BT KB AR, B ECD SEI6 R4S A
HRTF ORI T BRI <S8R 450, IIE T T
A RS BEE T AR (B 16).
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89 kJ/mol; (2) N-¥ij C, H HIFE:HE K%k »-2 )51, Bk
By AU, 15 EE B R, RMAEELRN 50
kJ/mol.
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Figure 16 Lowest energy conformations and hydrogen bonding
pattern!'??!
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