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DESCRIPTION
The SGNH hydrolase family is a group of enzymes that share 
structural and functional characteristics. These enzymes are 
characterized by the presence of a conserved catalytic triad of 
Serine (S), Glycine (G), Asparagine (N), and Histidine (H), 
which gives them their name. The SGNH hydrolases are 
involved in a wide range of hydrolytic reactions, particularly 
those involving ester and thioester bonds. They are found in a 
variety of organisms, including bacteria, archaea, and eukaryotes. 
SGNH hydrolases play significant roles in various biological 
processes, such as lipid metabolism, cell signaling, and 
detoxification. They are also essential in the degradation of 
complex organic compounds, including certain pollutants and 
xenobiotics.

Diversity of SGNH hydrolase family

Lipase A: This enzyme from Mycobacterium tuberculosis is a 
triacylglycerol lipase and esterase, playing a role in lipid 
metabolism.

RmlC: Found in various bacteria, RmlC is an acyltransferase 
involved in the biosynthesis of dTDP-L-rhamnose, an important 
sugar nucleotide.

YciA: This thioesterase from Escherichia coli is involved in the 
hydrolysis of acyl-CoA thioesters and has roles in fatty acid 
metabolism.

Chondroitinase AC II: An enzyme from Arthrobacter aurescens, 
this glycoside hydrolase can cleave glycosidic bonds in 
chondroitin sulfate, a component of connective tissues.

Acetyl xylan esterase: This enzyme is involved in the 
deacetylation of xylan, a major component of plant cell walls. 
Various organisms produce this enzyme for breaking down plant 
biomass.

Glu-P1: An amidase from Pseudomonas syringae, this enzyme 
can hydrolyze a wide range of amide substrates and is involved in 
the degradation of organophosphates.

Bacillus thermocatenulatus lipase: This lipase has industrial 
applications, such as in the production of biodiesel and the 
hydrolysis of triglycerides.

Arylsulfatase: These enzymes are involved in the removal of 
sulfate groups from various substrates, such as sulfated 
glycosaminoglycans in the lysosome.

GDSGC-61: An example of a thioesterase involved in the 
detoxification of mustard gas (sulfur mustard) by hydrolyzing its 
thioester bond.

Atu4889: This enzyme from Agrobacterium tumefaciens is 
involved in the degradation of plant-derived compounds and can 
hydrolyze esters and thioesters.

Glycobiology of SGNH hydrolase family

Glycolipid Processing: SGNH hydrolases are involved in the 
hydrolysis and modification of glycolipids, which are lipids with 
attached carbohydrate groups. They can catalyze the removal of 
glycan moieties from glycolipids or participate in the generation 
of various glycolipid structures. This is important for cell 
membrane composition, cell signaling, and immune system 
function.

Glycoprotein modification: Glycoproteins are proteins with 
attached carbohydrate groups. SGNH hydrolases may participate 
in the processing of glycoproteins, including the addition, 
removal, or modification of carbohydrate chains. These 
modifications are crucial for protein folding, stability, and 
cellular recognition.

Glycan hydrolysis: SGNH hydrolases are hydrolases, which 
means they catalyze the hydrolysis of various chemical bonds. In 
glycobiology, they can be involved in the hydrolysis of glycosidic 
bonds within complex carbohydrates (glycans), facilitating the 
breakdown and recycling of glycan structures.

Cell signaling and recognition: Glycobiology is closely linked to 
cell-cell recognition and signaling. The presence and 
composition of glycans on the cell surface play  a  significant  role 
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CONCLUSION 

Overall, the SGNH hydrolase family is important in a wide range 
of biochemical processes and has applications in biotechnology, 
particularly in the fields of bioremediation and biocatalysis. 
The SGNH hydrolase family includes several subfamilies, 
each with its own specific substrate preferences and catalytic 
activities. Members of this family are often structurally diverse 
and may have additional domains or motifs that 
influence their function. Their activities are essential for various 
biological processes and have implications for both basic 
research and biomedical applications.
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in how cells interact with each other and with their 
environment. SGNH hydrolases can influence these interactions 
by modifying glycan structures.

Host-pathogen interactions: The SGNH hydrolase family can 
be involved in host-pathogen interactions by modifying or 
cleaving glycan structures on the surface of pathogens or host 
cells. This can impact immune responses and the ability of 
pathogens to invade host cells.

Biomedical applications: Understanding the role of SGNH 
hydrolases in glycobiology is important for biomedical research 
and applications. It can be relevant for developing therapies for 
diseases related to glycan processing and recognition, such as 
cancer, autoimmune diseases, and infectious diseases.
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