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LC-MS/MS for protein ID



Proteomics

Functional protein

Modification/ folding

DNA

Proteomics fills the gap

Cellular Behavior

Mass Spectrometry

1. Ion Source

2. Mass Spectrometry

3. Tandem mass spectrometry



The composition of mass spectrometry
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1437 (M+H)

Peptide:
“FESNFNTHATNR”
MW: 1436 

Ionization/ protonation



Soft ion source for bio-molecules

介質輔助雷射脫附游離化

Nature 2003

較高鹽類容忍度，帶單電荷

電灑游離化

低鹽類容忍度，帶多電荷，
能搭配液相層析分離

Electrospray ionization (ESI)
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Matrix-assisted laser desorption 
Ionization (MALDI)

Mass analyzers
Four basic mass analyzers



Time of flight (TOF)

Quadrupole (Q)



Ion trap (IT)

Fourier transform ion cyclotron 
resonance (FT-ICR)



MALDI-TOF
An example for the 
combination of ion source 
and mass analyzer

ESI-Q/TOF
An example for the 
combination of ion source 
and mass analyzer



Tandem mass spectrometry

MS mode MS/MS mode

Parent ion MW First MS: “select” the parent ion

Second MS: daughter ion detection

Parent ion

Precursor ion

Daughter ions

Product ionsCollision 
induced 
dissociation

MS1Survey Scan

MS/MS on 571.8

MS/MS on 756.4



Some commercial mass spectrometers

And more…

General comparison

Science 2006



Protein Identification

1. Peptide mass mapping

2. LC-MS/MS

Protein digestion (bottom-up approach)

Trypsin digestion (enzyme specificity)

Protein

Peptides



Peptide mass fingerprint (PMF)

MALDI spectrum

Database search 

Protein ID

Characteristics for PMF

• Fast and convenient

• Purified compound is required (2DE + PMF)

• MW only. No sequence (fragments) 
information



MS/MS for peptide sequencing

Peptide: ABCDEFG
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MS/MS for peptide sequencing



LC-MS/MS for protein identification

LC separation 

High throughput protein ID

Characteristics for MS/MS based protein ID

• Sequence information

• Power to deal with complicated samples

• One peptide, one protein



LC-MSMS

Protein ID 
flowchart



Protein separation

Enzymatic digestion

Peptide separation

Mass spectrometry

Database search

Basic concept for routine protein analysis

Database search



Mascot database search





Perspective for MS based Proteomics

• Protein identification

• Post translational modification

• Function characterization

• Expression/Quantitation

Clinical use: drug screening, biomarker discovery etc.

Bioinformatics
Data processing/ comparison

protein database integration


