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Enzymes/proteins are the most versatile bio-molecules in the 
living system. In the living system, the enzyme catalyzes biochemi-
cal reactions in varying magnitude. The nature of the enzyme can 
be defined as robust and effective. It is believed enzymes are high-
ly specific towards its substrate. At the same enzyme do catalyze 
multiple biochemical reactions at varying pace. There is growing 
research evidence suggests enzymes are highly promiscuous and 
capable of multiple binding substrates. Promiscuity is a phenom-
enon where enzymes do develop an affinity for various substrates 
and catalyze numerous biochemical reactions. Further, promiscu-
ity is a natural phenomenon that can be at the substrate level and 
or at the catalytic level. However, recent studies have established 
artificial promiscuity called induced promiscuity. Induced promis-
cuity is entirely different from protein engineering, where a spe-
cific amino acid/s modified for the desired property. Over the last 
decade, growing research work was carried out to understand the 
nature and mechanism of enzyme promiscuity along with its com-
mercial implication. Despite extensive research work on enzyme 
promiscuity still, we are unable to comprehend molecular insights 
of enzyme promiscuity. As a core area of green chemistry, enzyme 
promiscuity is crucial not only for the extended use of such unique 
molecules but also for sustainable development as well. The wide 
range of applications of enzymes, including healthcare, agriculture, 
industry, and food industry, the enzyme promiscuity had shown 
tremendous scope in the future. 

Considering past and current research findings, the phenom-
enon of enzyme promiscuity seems more common in lower or-
ganisms where bio-molecules play a diverse role in physiology. 
The lower organism, including animals and microbes, do possess 
unique enzymes to exist in isoforms and catalyze multiple bio-
chemical reactions. During 2015 - 2018, we have isolated several 

enzymes from earthworm contains a wide range of enzyme capable 
of exerting antibacterial, antiviral, clot-dissolving properties. Pro-
teomics studies have shown that these enzymes possess a highly 
dynamic catalytic active site (catalytic amino acid triad) capable of 
multiple binding substrates and hence catalytic diverse biochemi-
cal reactions. Such a phenomenon is an advantage for an animal not 
only to habitat but also to an average growth and defense mecha-
nism. Similarly, many plants and humans as well possess enzymes 
with a promiscuous phenomenon. In the case of plant and human 
lipoxygenase enzyme (LOX) exist several isoforms such as LOX1, 
LOX2, LOX3, LOX5, LOX12 and LOX15. These LOX isoforms in plants 
involved in several physiological processes and development as 
well. However, in the case of human LOX, isoforms are essential for 
lipid metabolism, i.e. polyunsaturated fatty acid. One of the grown 
area in lipidomics in humans involves an in-depth insight of LOX, 
resulting in a series of bioactive compounds, including specialized 
pro-resolving mediators (SPM).

Similarly, the microbial world exhibits a unique feature to sur-
vive in a hearse environment. Microbes possess several mechanisms 
to support their habitat, where the presence of diverse bioactive 
molecules, mainly proteins, and enzymes, are crucial ones. It has 
been reported during molecular evolution microbial enzymes are 
derived from a common ancestor opted for a divergent evolution 
resulting in a series of such proteins/enzymes. Like plants and hu-
mans, microbes itself contains isoforms of LOX vital for physiology 
and defense system. However, a little is known about the molecular 
insight of these unique molecules. Not only microbes but also other 
organisms, including plants and animals, require an adaptation 
with biotic and abiotic components, including temperature, nutri-
ents availability, salinity, or the interaction with other organisms 
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for their survival. Research findings have suggested organisms ca-
pable of possessing such dynamic and promiscuous molecules find 
ease in habitat. Additionally, looking into a commercial perspective, 
these molecules (enzymes/proteins) certainly have scope for the 
future, i.e. green chemistry. To explore the potential of these amaz-
ing molecules and their extended applications, it is essential to un-
derstand molecular insights of promiscuous nature. Further, how 
these groups of enzymes arrange amino acids in their catalytic site 
in three-dimensional spaces will be useful to explore the nature of 
promiscuity [1-10]. 
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