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Puzzle: One Missing or One Extra ?
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Y:

“You’ve got one protein 

missing …”

Q:

“No, you’ve one extra 

protein !”



Tandem Mass Spectrometry
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Outline
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What and Why ETD

How to Deal with ETD Spectra

ETD Characterizations

Applications and Results
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CID-ECD-ETD
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Peptides or Proteins: CID and ETD

Coon, J. J. (2009) Collisions or electrons? protein sequence analysis in the 21st century. 

Anal. Chem. 81, 3208–3215



ETD Pioneers

• Donald F. Hunt, Univ. of Virginia

• Joshua J. Coon, Univ. of Wiscosin

• John Edward P. Syka, ThermoScientific



PNAS 2004 Paper: Cited 730(2010-11-11)



Instrumentations of ETD

• Thermo Scientific: LTQ XL 2005

LTQ-OT XL 2007

LTQ-OT Velos 2009

• Bruker Daltonics: HCTultra 2007

• Agilent: 6340 2007

• ABI: Q-Trap 2000 2008

• Hitachi
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LTQ-ETD (2005)



LTQ-OT XL with ETD (2007)
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Agilent 6340 ETD
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Bruker HCT Ultra PTM Discovery

Others: Shimatsu, Hitachi, …



Data processing of ETD spectra

Software:

(1)  Sequest (Bioworks), Proteome Discover

(2)  Mascot (ECD/ETD) 

(3)  OMSSA

(4)  X!Tandem

……
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Coon, J. J. (2009) Collisions or electrons? protein sequence analysis in the 21st century. 

Anal. Chem. 81, 3208–3215

Fragmentations: CID and ETD





Complementary of CID and ETD
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An ETD example

This spectrum was annotated by the software pLabel (http://pfind.ict.ac.cn)
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CID partner (the same peptide)

This spectrum was annotated by the software pLabel (http://pfind.ict.ac.cn)



Hydrogen Rearrangement in ECD (+2)
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ETD (ECD) data sets
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Distribution of Fragment mass deviations

+2 ETD

z, c

+2 CID

y, b

+3 ETD

z, c
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主要结果
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An ECD spectrum
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Test experiments on pFind 2.1
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Overlapping between pFind vs. Mascot



Phosphopeptide ID by pFind and Mascot
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Hydrogen Rearrangement Loc.
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Cleavage site relative to C-terminal of peptide
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Side Chain Loss

C4N2H6
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Histidine’s side chain losses
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Side Chain Loss

C4N2H6
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Side Chain Loss C-90
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Side Chain Loss C-90 (SwedECD,11491)
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Summary on ETD Fragmentation patterns



JPR online publication, 2010-09-30
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<生物化学与生物物理进展>



39

Informatics on ETD data processing-Coon

• “As we move forward, I predict newer search engines built

around ETD fragmentation patterns, rather than adapted from

a CAD point of view, will further improve ETD performance.”

• ETcaD: H atom loss or gain c-type ions can lose a H atom to

become c•-type, while z•-type fragments gain the H atom to

generate z-type ions.

• “However, the database search algorithms we used (OMSSA)

had difficulty with the 1-Da ambiguity of many newly

generated fragment ions. I predict that with further

development this search algorithm issue will likely be

resolved, and we can expect the ETcaD method to offer

excellent performance across a very broad precursor m/z

range.”



Uppsala Conference on ECD & ETD

－1st 2003, between Stockholm and Helsinki 

－2nd 2004, Edinburg,UK

－3rd 2005, Seattle,USA (ETD)

－4th 2006, Hong Kong,China

－5th 2007, Paris,France

－6th 2008, Madison,USA

－7th 2009, Nara,Japan

－8th 2011, Villars-sur-Ollon, Swiss

Feb. 6-10
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6th Uppsala Conference on ECD & ETD

Topics (2008):

(1)  ion-electron interaction fundamentals

(2)  instrumentation development 

(3)  applications: proteomics and PTM analysis

(4)  relevant bioinformatics (Informatics)

(2005)
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ABRF-iPRG 2011
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