
De novo sequencing

De novo sequencing is the sequencing of a protein where prior knowledge of 
the encoding DNA or amino acid sequence is unknown. This is in contrast to 
methods, such as peptide mapping, where the sequence is already known and 
the strategy is confirmation of that sequence. The technique is often 
employed in proteomic analyses in order to identify an unknown protein, or to 
sequence variable regions of antibodies. Characterisation strategies typically 
involve enzymatic cleavage of the protein into distinct peptides. These 
peptides are then fragmented further via collision-induced dissociation (CID) 
and analysis of the complex spectra used to build up the sequence 
information. At least two digest strategies are required in order to rebuild the 
complete protein sequence by overlapping of sequenced peptide fragments.

Where de novo sequencing is requested as part of a structural 
characterisation and confirmation package, our experts can develop a strategy 
based upon knowledge of the molecule provided by the client, such as if the 
protein is likely to be post-translationally modified.

Sulfhydryl group and disulfide bond analysis

The number and location of cysteine residues and disulfide bonds in a protein 
play a crucial role in correct folding. Intra-chain disulfide bonds can stabilise 
tertiary structure, and inter-chain linkages join multi-subunit proteins together 
to stabilise quaternary structure. The correct structural conformation of a 
protein is critical for correct function.

Where cysteine residues are known to be present in a protein (as determined 
from the encoding gene sequence or available amino acid sequence 
information), the number and positions of any free sulfhydryl groups must be 
determined – this is a key characteristic that should be determined according 
to ICH Q6B. Structural characterisation strategies at Almac will provide 
confirmation that disulfide bonds are not mismatched. This is typically 
accomplished using peptide mapping techniques employing mass 
spectrometry. Analysis is conducted under both reducing and non-reducing 
conditions to reveal the location of disulfide bonds.
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