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The discovery of Se essentiality in early 1960s.

The role of free radicals as signalling molecules, understanding the role of nutrients in gene 

expression and maternal programming, tremendous progress in human and animal genome.

The discovery in 1973 that glutathione peroxidase is a selenoprotein.

Characterisation of main selenoproteins in nutrition and health in 2003.
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Astragalus, Stanleya, Morinda, Neptunia, Oonopsis,and Xylorhiza

Aster, Astragalus, Atriplex, Castilleja, Comandra, Grayia, 
Grindelia, Gutierrezia, Machaeranthera and Brassica

forage, cereal, oilmeal and crop plants











Selenium acid > selenite > selenate > selenocysteine > methylated selenium compounds



• Toxicity occurs from a flaw in protein synthesis.

• Recall that sulfur is a key component of proteins.
• Sulfur disulfide bonds required for proper folding of protein (tertiary structure)

• Disulfide bonds are between strands of amino acids

• Structure=Function

Cells do not discriminate well between Se and Sulfur during protein synthesis
Formation of triselenium linkage (SE-SE-SE) or a selenotrisulfide linkage (S-Se-S)



• Selenium dependent enzymes
Glutathione peroxidase
Deiodinases

• Other functions
Immune response
Complex with heavy metals (Cd, Hg & Ag)



Self-preservation is the first law of nature













Prooxidant Antioxidant
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Thioredoxin,

(Peroxidase, Reductase) 

Glutathione,

(Peroxidase, Reductase)

Deoxyribonucleotide formation 

Antioxidant defence

Protein and DNA synthesis and repair

Redox regulation of signal transduction 

Transcription 

Cell growth, differentiation and apoptosis

Supply electrons for:



Other selenoproteins

I. Iodothyronine deiodinases
II. Selenophosphate synthetase-2
III. 15-kDa selenoprotein
IV. Selenoprotein H
V. Selenoprotein I
VI. Selenoprotein K
VII. Selenoprotein M
VIII. Selenoprotein N
IX. Selenoprotein O
X. Selenoprotein P
XI. Selenoprotein Pb
XII. Selenoprotein R
XIII. Selenoprotein S
XIV. Selenoprotein T
XV. Selenoprotein U
XVI. Selenoprotein W



Selenoprotein location in chicken



25 known 
SelenoProteins/2 25 known 

SelenoProteins/2

• AO defence Cell proliferation
• DNA-repair systems Cell differentiation
• Transfer of genetic information Stability of cell membrane
• Stress protein synthesis Stability of intracellular milieu
• Proteosomal function Macromolecular turnover
• Neutralisation and removing toxic chemicals Stress response
• Tissue regeneration and wound healing Hormonal response
• Tumour suppression Immune response
• Cell death and cell replacement Thermoregulation
• Neuronal response

Antioxidant Defences
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Selenite Ascorbate Metallic Se=+ Not absorbed
Not assimilated
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Key points

The three-dimensional structure of SelA, the enzyme required for selenocysteine (Sec) synthesis, is

determined.

Four subunits of the huge star-shaped protein, SelA, play different roles in Sec synthesis on one tRNA.

The findings will contribute to the development of super-enzymes by facilitating introduction of

selenium (Se) into enzymes.

















Se-glycinates

Se-proteinates

Se-amino acids complexes







The legal definition of Se-yeast is as follows:

Selenium yeast is a dried, non-viable yeast (Saccharomyces cerevisiae) cultivated in a fed-

batch fermentation which provides incremental amounts of cane molasses and selenium

salts in a manner which minimises the detrimental effects of selenium salts on the growth rate of

the yeast and allows for optimal incorporation of inorganic selenium into cellular organic material.

Residual inorganic selenium is eliminated in a rigorous washing process and must not exceed

2% of the total selenium content in the final selenium yeast product (LII, 2015).





Polyunsaturated fatty acids (PUFAs) in spermatozoa phospholipids, % (adapted from Surai, 2002). 
20:4n-6 = arachidonic acid; 22:4n-6 = docosatetraenoic acid; 22:5n-6 = docosapentaenoic acid; 22:6n = 3 docosahexaenoic acid.
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