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Molybdenum Enzyme Cofactor Research During COVID-19

Molybdenum (Mo) enzymes are ubiquitous in almost every 
known lifeform. These enzymes exist in simple bacteria, 
humans, and even date back to the last universal common 
ancestor. Conservation of the molybdenum enzymes through a 
billion years of evolution underscores their importance to the 
health of modern organisms.1 Molybdenum enzymes have been 
linked to multiple biological diseases, the nitrogen cycle, and the 
sulfur cycle. All known molybdenum enzymes possess an 
identical cofactor (active site), commonly known as the 
molybdenum cofactor (Moco). The Moco is known to contain a 
molybdenum metal center, a dithiolene chelate for metal binding, 
and a pterin appended to a pyran ring known as a pyranopterin. 
During remote research, the focus of research was to investigate 
and review various journal articles related to molybdoenzymes, 
their cofactors, and synthesis projects. 

Abstract 

Background 

Molybdenum (Mo) is a transition metal that is a trace element 
found in the Earth’s crust or in the oceans, but it is essential to the 
lives of almost all organisms on Earth, as molybdenum enzymes 
are used to catalyze many important biochemical reactions, such 
as respiration in bacteria, detoxification in mammals and avians, 
and protein synthesis. 

Every Mo enzyme possesses a catalytic center involving a single 
Mo atom bound through a dithiolene ligand to either one or two 
molecules of a special pyranopterin cofactor. This cofactor was 
originally called the molybdopterin, but since the cofactor also 
binds to W, it is better called the metal-binding pyranopterin ene-
1, 2-dithiolate (MPT).2 As all mononuclear molybdenum and 
tungsten enzymes contain the MPT, the effect of the pyranopterin 
on the metal center and to the enzyme’s function is significant. 
Since the discovery of the pterin-substituted dithiolene ligand in 
the MPT, synthetic chemists have been researching the possibility 
of developing a synthetic replicate. 

The Burgmayer Lab has synthesized a similar model system to the 
biological molybdenum cofactor by binding a pyranopterin to the 
Mo-coordinated dithiolene ligand. The final synthetic complex is 
then characterized and studied to gain further insight to the 
biological Moco. 
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Articles published in scientific journals inform on the current 
state of metalloorganic synthesis processes around the world. 
Literature studies provide important background information on 
the structure and functions of molybdenum cofactors that can be 
used in future synthetic modeling  sbackgrpdo,ectspdonw s.p
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