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Mass spectrometry: 

• Principle
- Measures molecular weight in ionic status according to mass/charge ratio (M/z)
- Ion source: substance (peptides) 
- Ion separator: separation of ions in gas phase
- Ion detector: very sensitive

• Methods of Ionization
- Electro-Spray-Ionization(ESI) : ESI-MS, LC-ESI MS
- Matrix-Assisted Laser Desorption and Ionization: MALDI-MS, LC-MALDI 

MS

• Ion Separator
- Time-of-flight tube / quadruples / ion trap/

• Methods of Detection
- Linear Detection
- Reflective Detection

• Degree of MS dimension
- MS-Tof (time of flight)
- MS/MS-Tof/Tof (tandem MS)



Methods of Ionization

MALDI          ESI



Matrix-Assisted Laser 
Desorption/Ionization (MALDI)

• Samples introduced to the MS on a passive probe

• Desorption/ionization method for non-volatile compounds
• analyte embedded in a solid-state matrix crystal

• Matrix - energy absorbing compound responsible for converting laser 
energy to thermal energy, which facilitates the desorption/ionization 
process

• Discovered in late 1980s by groups in Germany and Japan
• SHARES 2002 NOBEL PRIZE FOR APPLICATION OF LASER   

DESORPTION TO LARGE BIOMOLECULES
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MALDI TOF-MS Detection

• Proteins are undergo Desorption/Ionization by Matrix and Laser
• Ionized proteins are detected and their mass accurately determined by 

Time-of-Flight Mass Spectrometry
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Interpretation of Mass Spectra

• M/z: the mass-to-charge ratio

M/z =
MWanalyte + S(MWcs)

S Charge

cs = charging species

Ion Populations and Interpretation of Mass Spectra
• Parent molecular ion: (M+H)+

formed by adding a charged species (usually a proton)

• Pseudomolecular ion:(M+2H)+2, (M+Na)+, (2M+H)+, (2M-H+2Na)+

formed by adding multiple protons; an ion formed by adding single 
or multiple non-proton charging species; an ion formed by 
clustering of parent molecular species; or a combination of the 
latter
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How to apply Mass Spectra to Protein ID
: Peptide Finger Printing

( Serum albumin) Heat shock protein, 70) 



( Serum albumin) Heat shock protein, 70) 



How does the data look?
•MS Profile of Trypsinized protein sample on MALDI-Tof
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How does Tandem MS/MS (Tof/Tof) work?



How does Tandem MS/MS (Tof/Tof) work?
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How does Tandem MS/MS (Tof/Tof) work?
• What is happening in the collision cell and after?

- Random fragmentation by physical contact

- 3 different types (CH-CO, CO-NH, NH-CH)

- CO-NH breakage is most common 

- Mass differnce between adjacent b or y ion => indicative for the       

particular amino acid 



How does the data look?

•MS Profile of Trypsinized protein sample on MALDI-Tof
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•MS/MS (Tof/Tof) Profiles of fragmented peptides precursor

Precursor, 1233.5 Da

Precursor, 1964.9 Da
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•MS/MS (Tof/Tof) Profiles of fragmented peptides precursor

Precursor, 2117.1 Da
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How does the data work?
• Database match and search result; MS Profile



Database Search and Match Result


