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Research advances in microbial esterases
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Abstract: Esterases have been gradually developed and used in medicine, chemistry, and food
industry since their discovery. Only a few esterases applied in industrial production are from
animals and plants, and most of novel esterases are discovered from microorganisms, a vast
enzyme resource pool in the nature. However, a large number of new microbial esterases do not
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meet the requirements of industrial application due to low activity and poor stability. Meanwhile,
the mining of new microbial esterases is limited by low versatility and high cost of the screening and
activity evaluation methods. This paper summarizes the recent research advances in the classification,
discovery, structural and catalytic properties, modification, optimization, and application of microbial
esterases, aiming to facilitate the discovery and industrial application of esterases.
Keywords: microorganism; esterase; activity evaluation; structure optimization
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Figure 1 Esterases classification according to four criterial®. 1: Physico-chemical; 2: Chemical; 3:

Anatomical and tissular (only for mammalian (triacylglycero)-lipases); 4: Cellular (only for PLA2). Esterases
can be divided into two main groups based on the physicochemical properties of their substrates: lipolytic (L)
esterases (acting on lipids) and nonlipolytic (NL) esterases (not acting on lipids). AchE: Acetylcholinesterase;
AFEST: Archaeoglobus fulgidus esterase; ATGL: Adipose triglyceride lipase; BFAE: Brefeldin A esterase;
CEL: Carboxyl ester lipase; EST2: Alicyclobacillus acidocaldarius esterase; GL: Gastric lipase; HerE:
Heroin esterase; HSL: Hormone-sensitive lipase; LPL: Lipoprotein lipase; MGL: Monoglyceride lipase;
PLA1: Phospholipase Al; PLA2: Phospholipase A2; PLC: Phospholipase C; PLD: Phospholipase D; PL:

Pancreatic lipase; TGH: TAG hydrolase.
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Figure 2 Crystal structures of Pseudomonas fluorescens and Geobacillus thermophilus esterases’™ ', A-B:
The structure of esterase from Pseudomonas fluorescens (PDB ID: 1AUQO). C-D: The structure of esterase
from Geobacillus stearothermophilus (PDB ID: 1TQH), the catalytic active sites are annotated.
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Figure 3 Esterase-catalyzed reaction. A: Ester synthesis reaction. B: Ester hydrolysis reaction. C: Ester

exchange reaction.
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