
Mass spectrometry is one of the leading tools for identifying proteins, quantifying levels  
of expression and sequencing. In particular, a proteomics approach is now enabling us  
to focus on low expressing proteins that are potential novel markers of disease and targets 
for therapy. Instrumentation acquisitions now enable the Proteomics Facility to collect 
complementary data through four mass spectrometry systems. High throughput screening, 
accurate sequencing, protein quantitation and determination of post translational 
modifications can all be achieved.
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Whole proteome identification  
(‘Shot gun’ proteomics)

The entire proteome of the studied sample 
or samples is extracted. The resulting 
proteins are digested and the resulting 
peptides fractionated and analysed by liquid 
chromatography–tandem mass spectrometry 
(LC-MS/MS). Peptides identification are 
based on searching again a protein 
database (i.e Uniprot).

Protein identification

The protein of interest is digested with the 
proteolytic enzyme trypsin and the resulting 
peptide masses are then analysed by 
mass spectrometry and searched against 
a protein sequence database. This service 
can identify an unknown protein, identify 
binding partners, and confirm an expressed, 
purified protein or a mutation site.

Mass spec-sequencing 

The protein of interest is digested with the 
proteolytic enzyme trypsin and the resulting 
peptide masses are then analysed by mass 
spectrometry and searched against a 
protein sequence database allowing for 
mass changes due to the presence of  
a modification, the site of which may be 
confirmed by MS/MS sequence analysis.

Intact mass determination

Intact mass determination can confirm  
the size of a protein, with an accurate  
mass. We can confirm the presence of  
a modification through a post translational 
modification, mutation or cleavage.

Quantitative proteomics

Protein quantitation is performed through 
the use of specialised methodologies  
by labelling a protein with isobaric tags  
or by measuring the quantity of a specific 
peptide as a specific marker for a protein  
of interest. To identify differences in protein 
expression between two or more samples/
states, including changes in protein 
abundance and different post-translational 
modifications, we utilise several quantitative 
proteomics approaches including Stable 
Isotope Labelling with Amino Acids in  
Cell Culture (SILAC), chemical labelling, 
label-free and targeted quantification.

N-terminal sequencing

N-terminal sequencing is an unequivocal 
sequencing method based on the Edman 
degradation chemistry which will confirm 
the identity of a protein, the N-terminus  
of a protein and can confirm the purity.
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After completing his PhD in Peptide 
Chemistry at Monash university, David 
began his career as a post-doctoral 
fellow at the Department of Protein 
Studies, CEO in France, where he 
worked on the development of enzyme 
specific probes to study the role of 
MMP’s in cancer development. David 
returned to Monash University in 2004 
to take up the role of Manager of the 
Biomedical Proteomics Facility. David’s 
interests include protein characterisation,  
ranging from sequence analysis to 
post-translational modification analysis.

Phone: + 61 (3) 9902 9323 
Email: david.steer@monash.edu 

Mission statement: To provide academic and commercial researchers access to sophisticated 
proteomic technologies and expertise to answer questions surrounding the identification, 
characterisation and quantification of proteins. 

Director: Dr Oded Kleifeld
Oded Kleifeld is a Research Fellow in the Department of Biochemistry and 
Molecular Biology with an established international reputation in proteomics  
studies of proteases and the ubiquitin system. Oded’s research involves 
development and application of quantitative proteomic technologies to study 
cellular signaling mediated by different posttranslational modifications. He also 
maintains collaborations with many research groups in Europe, Canada and 
Australia. His works include highly cited papers published in leading journals 
such as Nature Biotechnology, Nature Protocols, Molecular and Cellular 
Proteomics and Nature Cancer Reviews.
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