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ABSTRACT 
Lipases in addition to being essential enzymes necessary for the supply of energy also play a major 

role in lipid signalling and metabolism. Aberrations in lipases were found in many human diseases, 

including cancer, making it imperative to understand these enzymes. Recently, the mammalian Alpha 

Beta Hydrolase Domain (ABHD) containing proteins have emerged as novel potential regulators of 

lipid metabolism and in signal transduction (Caleb, C. L et al., 2013). The human ABHD family 

contains 21 proteins and is part of a super family possessing an alpha beta hydrolase fold (Caleb, C. L 

et al., 2013, David L. O et al., 1992). Hydrolase activity of ABHD is attributed to the catalytic triad 

composed of serine-acid-histidine residues located in loop regions. The corresponding motif found in 

most of the human ABHD family members was GXSXG. The acid residue of the catalytic triad can 

either be a glutamate or aspartate, usually located after strand β7 (Nardini M and Dijkstra B W, 1999).  

Human ABHD2, previously known as lung alpha/beta hydrolase 2 (LABH2), is one among the alpha 

beta hydrolase superfamily (Edgar A J and Polak J M, 2002). Reduction in the number of alveolar 

type II cells and unusual accumulation of macrophages in the lungs was seen in aged mice by global 

deletion of ABHD2 (Jin S et al., 2009).  In addition to its role in the lung, ABHD2 plays a significant 

role in macrophage infiltration to atherosclerotic lesions (Miyata K et al., 2008). Collectively, ABHD2 

seems to play an important role in chronic diseases, i.e., atherosclerosis and emphysema involving 

monocyte/macrophage recruitment. However, this putative lipase has not been studied in any detail 

and there are no experimental data to confirm the functionality, evolutionary relationship, substrate 

specificity and the role of this protein in lipid breakdown.  

 

Here we report, human ABHD2 as triacylglycerol (TAG) lipase along with ester hydrolyzing 

capacity. Sequence analysis of ABHD2 revealed the presence of conserved motifs G205XS207XG209 and 

H120XXXXD125. Phylogenetic analysis showed homology to known lipases, D. melanogaster 

CG3488. To evaluate the biochemical role, recombinant ABHD2 was expressed in S. cerevisiae using 

pYES2/CT vector and His-tag purified protein showed TAG lipase activity. Ester hydrolase activity 

was confirmed with pNP acetate, butyrate and palmitate substrates respectively. Further, the ABHD2 

homology model was built and the modeled protein was analyzed based on the RMSD and RMSF of 

the 100ns simulation trajectory. Docking the acetate, butyrate and palmitate ligands with the model 

confirmed covalent binding of ligands with the Ser207 of the GXSXG motif. The model was validated 

with a mutant ABHD2 developed with alanine in place of Ser207 

To further understand the role of ABHD2 in lipid metabolism, the yeast ortholog Ymr210w and its 

knock out strains were studied. Sequence analysis of Ymr210w protein revealed the presence of 

consensus sequence motifs G

and the docking studies revealed loss 

of interaction between selected ligands and the mutant protein active site. Based on the above results, 

human ABHD2 was identified as a novel TAG lipase and ester hydrolase.   

230XS232XG234 and H360XXXD364. Phylogenetic analysis showed homology 
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to Human ABHD1,2,3 and Drosophila CG3488 . To evaluate the biochemical functionality, 

recombinant Ymr210w protein was expressed in Saccharomyces cerevisiae wild type (WT) using 

pYES2/CT vector and His-tag purified protein confirmed TAG lipase activity. In vivo triacylglycerol 

content variation among WT, ∆, YMR210w over-expressed in WT and ∆ strains substantiated in vitro 

lipase activity. Ester hydrolase activity was confirmed with pNP acetate, pNP butyrate and pNP 

palmitate

In addition to YMR210w, the other alpha beta hydrolase domain containing Saccharomyces 

cerevisiae protein Ypr147cp was also characterised. Ypr147cp was found localized to lipid droplets 

but the physiological role of Ypr147cp remains unknown. Sequence analysis of Ypr147cp revealed an 

alpha beta hydrolase domain along with the conserved GXSXG lipase motif. Recombinant Ypr147cp 

showed both triacylglycerol lipase and ester hydrolase activities. Knock out of YPR147C led to 

accumulation of TAG in ypr147cΔ when compared to wild type (WT) and the phenotype was rescued 

upon over expression of YPR147C in ypr147cΔ. In addition, transmission electron microscopic 

analysis of ypr147cΔ cells revealed more number of lipid bodies, justifying the increase in TAG 

content. Moreover, the lipid profiling confirmed accumulation of neutral and phospholipids in 

ypr147cΔ cells. Based on the results, Ypr147cp is identified as a lipid droplet associated 

triacylglycerol lipase along with ester hydrolyzing capacity. 

. GC-MS lipid profiling of YMR210w (∆) strain showed significant changes in steryl esters, 

16:0 hexadecanoic acid (Palmitic acid) augmentation by 80% and 18:0 Octadecanoic acid (Stearic 

acid) by 165% when compared to WT. Increased accumulation of lipid bodies was also observed by 

TEM analysis in YMR210w (∆) strain when compared with WT cells supporting the increase in the 

steryl ester and TAG content. 

Over all, two novel αβ hydrolase domain containing enzymes Human ABHD2 and Saccharomyces 

cerevisiae Ypr147cp are identified and characterised in the present work. 

 

 

 

 

 

 

 

 

 

 

 

 




