
Open AccessISSN: 2329-9002

Journal of Phylogenetics & Evolutionary BiologyShort Communication
Volume 11:02, 2023

*Address for Correspondence: Jacob Sherwood, Department of Biological 
Sciences, University of Leeds, Leeds, UK; E-mail: Jacob@leed.ac.uk

Copyright: © 2023 Sherwood J. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.

Received: 26 February, 2022, Manuscript No: JPGEB-23-95633; Editor assigned: 
28 February, 2023, PreQC No: P-95633; Reviewed: 16 March, 2023, QC No: 
Q-95633; Revised: 21 March, 2023, Manuscript No: R-95633; Published: 28 
March, 2023, DOI: 10.37421/2329-9002.2023.11.270

Carbohydrate Hydroxylation via Transfection: A Comprehen-
sive Overview
Jacob Sherwood*
Department of Biological Sciences, University of Leeds, Leeds, UK

Introduction

Glucose oxidase is an oxidoreductase enzyme that catalyses electron 
transfer from an oxidant to a reluctant. Glucose oxidases utilise oxygen as 
an external electron acceptor, resulting in the formation of hydrogen peroxide. 
Glucose oxidase has multiple commercial applications, including improving 
the colour and taste of food, increasing the durability of food components, 
eliminating glucose from dried eggs, and removing oxygen from various juices 
and beverages. Furthermore, glucose oxidase and catalase are employed 
in glucose testing kits (especially in biosensors) to detect and measure the 
presence of glucose in industrial and biological solutions. As a result, glucose 
oxidase is an important enzyme in industrial and medical diagnostics. As a 
result, identifying the structure and function of glucose oxidase is crucial for 
changing it [1].

Glucose oxidase is a holoenzyme composed of two identical 80 kDa 
subunits that act as redox carriers with the help of various coenzymes. 
Because of its high specificity, this enzyme is the most advantageous of all 
similar oxidases. Through catalytic processes, one of these coenzymes, 
which is an electron carrier, is FAD. The most common type of GOX is A. 
Niger -derived, with N- or O-glycoside-linked mannose accounting for roughly 
80% of their weight. The remaining 20% is due to the amino sugars and other 
carbohydrates' structural organization. As a result, the molecular weight (MW) 
of GOX is approximately 130-175 kDa. 13 In contrast to -anomer, d-glucose 
-anomer is the best substrate for GOX [2].

The oxidoreductase family, which includes oxidases, oxygenases, 
peroxidases, dehydrogenases, and other enzymes, catalyses electron transfer 
from oxidising to reducing agents in living organisms. These enzymes catalyse 
reactions that include oxygen insertion, hydride transfer, proton extraction, 
and other critical steps. The oxidised substrate acts as a hydrogen/electron 
donor in the reaction, while the reduced substrate acts as a hydrogen/electron 
acceptor. The major cofactors required for oxidoreductase activity are nicotine 
amide adenine dinucleotide, flavin adenine dinucleotide (FAD), and/or nicotine 
amide adenine dinucleotide phosphate (NADP).

Description

GOX has a high commercial value; it is widely used and is gaining 
interest in a variety of industries (including food and beverage processing, 
pharmaceutical, chemical, medical diagnostics, biotechnology, clinical 
chemistry, environmental protection, energy, and textile).These composites 
must meet a general standard. As a result, some of its applications are 
described briefly below. In the textile industry, there is a lot of interest in 

replacing chemical bleaching with safer biological bleaching processes. The 
use of biological bleaching processes in the textile industry is now preferred 
due to their highly specific, efficient, nontoxic, and ecological characteristics. 
Chemical bleaching necessitates alkaline pH conditions and temperatures 
close to boiling. Biological bleaching, on the other hand, can be done at 
lower temperatures and pH levels, reducing energy consumption and making 
the process more cost effective. As previously stated, GOX produces H2O2 
and -d-glucono-lactone, which is then hydrolyzed to gluconic acid. Because 
d-gluconic acid can chelate metal ions, it is used in bleaching processes that 
are less harmful to the environment than H2O2 [3].

The bacteria that cause dental diseases are well understood.
Streptococcus mutans and Streptococcus sobrinus are two microorganisms 
that can cause dental caries. To date, several strategies have been used to 
reduce the pathogens' potential. One of them was to improve the peroxidase 
system, which is part of the innate salivary immunity, by combining GOX, 
lactoperoxidase, and iodide (or thiocyanate). GOXs are used as antimicrobial 
agents in oral care products in this regard. The activity of proteolytic enzymes, 
which are abundant in the oral cavity, can quickly inactivate the oxidase 
enzyme. This is the H2O2 that acts as a powerful bactericide. Gram-positive 
bacteria such as S. rattus and S. mutans outnumber Gram-negative bacteria 
[4,5].

Biofuel cells have gained significance in recent years due to their potential 
as alternative energy sources, owing to the need of energy conservation. 
Better choices for future implantable equipment include enzymatic glucose 
biofuel cells, which can turn the chemical energy in glucose into electricity. 
Because they may expedite the generation and transfer of electrons between 
the substrate of interest and the electrodes, GOXs may be the finest enzymatic 
components for building biofuel cells. GOXs can operate as an anode catalyst, 
transferring electrons between the active site of the enzyme and the surface 
of the modified electrode. The key benefits of employing GOX are its stability, 
high biological activity, low cost, and availability of a low-cost substrate [4].

The study of GOXs is critical due to the numerous industrial, medical, 
and scientific benefits they provide to humans. Exploring novel types of GOXs 
using different species may aid in the discovery of better enzyme types with 
higher activity and stability. The study of enzyme structure can provide us with 
useful information about its function, which can be used to improve enzyme 
features. Furthermore, large quantities of the enzyme are required if it is to be 
used in industry. With some modifications, recombinant GOX production in E. 
coli, a desirable host, can prepare sufficient amounts of the enzyme of interest. 
As a result, various aspects of GOX were covered in this review. Because of 
its higher turnover rate and affinity for the -d-glucose substrate, this fungal 
GOX was chosen over an A. niger -specific enzyme. The new recombinant 
proteins are expressed in E. coli cytoplasm. They can then remain in the 
cytoplasm or spread to other compartments such as the periplasm. They may 
be found in either the internal or external membranes. The specific properties 
of each compartment may provide suitable conditions for recombinant protein 
expression [1]. Other properties, however, can prevent recombinant production, 
so various strategies have been developed to overcome these obstacles.

GOXs can be obtained from a variety of sources. The most common are 
bacterial, fungal, herbal, and animal sources. Fungi are the most plentiful 
source and are widely used in industrial applications. Other GOX-rich herbal 
and fungal sources are thought to be the most common, from which GOXs 
can be isolated. GOXs derived from A. niger and P. notatum are used in 
fermentation as an industrial application. Fermentation has been used to 
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produce GOXs for biological processes and clinical trial performance. The 
GOX was created using the fungi mentioned.

More creativity and significant advances in designing effective 
biotechnological systems to produce pharmaceutical proteins are required 
for the discovery of novel vaccines and therapeutic approaches. As a result, 
selecting an appropriate host and manufacturing conditions play an important 
role in producing a perfect pharmaceutical product. This product must primarily 
be thermostable and cost-effective. As a result, fungal GOXs have a wide 
range of applications and may be suitable products, but their accumulation 
mechanisms are unknown. Several attempts have been made, however, to 
optimise these GOXs using genetic modifications [2,5]. 

Conclusion 

The problem, for example, is what motivates the on-going review to be 
completed. It is hypothesised that the repeating climate will cause dry fissures 
to form, complicating the soil's hydraulic responses. The goal of this study is to 
see how the particles content of residual soil affects soil moisture responses 
to repeated soaking and drying cycles. Small-scale research centre trials are 
undertaken to test the level of immersion of soils with varying fines contents 
less than two wetting and drying patterns. Limited component drainage 
experiments are carried out in order to have a better understanding of the 
system of soil dampness variations throughout penetration and dissipation 
processes.

Acknowledgement

Not applicable.

Conflict of Interest
There is no conflict of interest by author.

References
1. Wang, Yu, Aimin Xu, Catriona Knight and Lance Yi Xu, et al. "Hydroxylation and 

glycosylation of the four conserved lysine residues in the collagenous domain of 
adiponectin: Potential role in the modulation of its insulin-sensitizing activity." J Biol 
Chem 277 (2002): 19521-19529.

2. Pornprasertsuk, Suchaya, Wagner R. Duarte, Yoshiyuki Mochida and Mitsuo 
Yamauchi. "Lysyl hydroxylase‐2b directs collagen cross‐linking pathways in 
MC3T3‐E1 cells." J Bone Miner Res 19 (2004): 1349-1355.

3. Wang, Yu, Karen SL Lam, Lawrence Chan and Kok Weng Chan, et al. "Post-
translational modifications of the four conserved lysine residues within the 
collagenous domain of adiponectin are required for the formation of its high 
molecular weight oligomeric complex." J Biol Chem 281 (2006): 16391-16400.

4. Lund, Erik G., Thomas A. Kerr, Juro Sakai and Wei-Ping Li, et al. "cDNA cloning 
of mouse and human cholesterol 25-hydroxylases, polytopic membrane proteins 
that synthesize a potent oxysterol regulator of lipid metabolism." J Biol Chem 273 
(1998): 34316-34327.

5. Song, Kwon-Ho, Yun-Jeong Kang, Un-Ho Jin and Yong-Il Park, et al. "Cloning and 
functional characterization of pig CMP-N-acetylneuraminic acid hydroxylase for the 
synthesis of N-glycolylneuraminic acid as the xenoantigenic determinant in pig–
human xenotransplantation." Biochem J 427 (2010): 179-188.

How to cite this article: Sherwood, Jacob. “Carbohydrate Hydroxylation via 
Transfection: A Comprehensive Overview.” J Phylogenetics Evol Biol 11 (2023): 
270.

https://www.jbc.org/article/S0021-9258(20)85012-1/abstract
https://www.jbc.org/article/S0021-9258(20)85012-1/abstract
https://www.jbc.org/article/S0021-9258(20)85012-1/abstract
https://asbmr.onlinelibrary.wiley.com/doi/abs/10.1359/JBMR.040323
https://asbmr.onlinelibrary.wiley.com/doi/abs/10.1359/JBMR.040323
https://www.jbc.org/article/S0021-9258(20)55816-X/abstract
https://www.jbc.org/article/S0021-9258(20)55816-X/abstract
https://www.jbc.org/article/S0021-9258(20)55816-X/abstract
https://www.jbc.org/article/S0021-9258(20)55816-X/abstract
https://www.jbc.org/article/S0021-9258(19)88457-0/abstract
https://www.jbc.org/article/S0021-9258(19)88457-0/abstract
https://www.jbc.org/article/S0021-9258(19)88457-0/abstract
https://portlandpress.com/biochemj/article-abstract/427/1/179/45188
https://portlandpress.com/biochemj/article-abstract/427/1/179/45188
https://portlandpress.com/biochemj/article-abstract/427/1/179/45188
https://portlandpress.com/biochemj/article-abstract/427/1/179/45188

