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Background: Lunasin is a 43 amino-acid peptide with anti-cancer, 

antioxidant, anti-inflammatory and cholesterol-lowering properties. 

The amino acid sequence of the peptide contains nine aspartic acid 

residues (at the C-terminal end), an Arg-Gly-Asp cell adhesion motif 

and a predicted helix spanning residues Glu23–Ile30 with homology to 

a conserved region in chromatin-binding proteins. It has been 

established that the poly-aspartyl region is the main active sequence 

responsible for colocalization with hypoacetylated chromatin and for 

inhibition of core histone acetylation. The anti-cancer activity is most 

likely mediated through inhibition of histone H3 and H4 acetylation 

[1–3]. Although the mechanism of action of lunasin has been 

characterized to some extent, its exact three-dimensional structure 

remains unknown. 

Objectives: Develop a novel recombinant lunasin production method 

and determine the peptides structure in solution. 

Methods: Bacterial expression and chromatographic methods were 

used to produce and purify lunasin. The peptide was characterized 

by NMR, CD and MALDI-TOF mass spectrometry. 

Results: Our study reveals that lunasin can exist in a reduced or 

oxidized state with an intramolecular disulfide bond depending on 

solution conditions. Analysis of 13Cα,β secondary chemical shifts 

indicates that sequence regions Trp3–Lys12 and Pro21–Ile30 have high 

propensity for α-helical structure while the poly-aspartyl tail has a 

propensity to form an extended (β-sheet) conformation. The 

secondary chemical shift profiles are almost identical for both lunasin 

forms. The low number of interresidue NOEs observed in the spectra, 

the small 13Cα,β chemical shift differences and backbone dynamics 

indicate that the secondary structures are not stably folded [3]. 

Conclusions: Lunasin is an intrinsically disordered peptide. 

However, two sequence regions have a high propensity for α-helical 

structure and the C-terminal poly-Asp tail adopts an extended 

(β-sheet) conformation. Possibly, the identified transient secondary 

structure elements assume a stable fold upon interaction with 

histones H3 and H4. It is highly likely that the newly discovered 

cysteine redox properties are at least partially accountable for the 

antioxidant and anti-inflammatory effects of lunasin [3]. 
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