@ Selence Rosamdh Available online at

www.globalscienceresearchjournals.org/

Short Comminication Open Access

Vol. 10 (1). pp. 009-010 February, 2022

Article remain permanently open access under CC
BY-NC-Nd license
https://creativecommons.org/licenses/by-nc-nd/4.0/

Poultry recombinant vaccines based on Protein Glycan
Coupling Technology (PGCT)

J Nagornykh®

Department of Animal Sciences, University of Zurich, 8091 Zurich, China
*Correspondence author: E-mail: j.nagomykh@gmail.com

Received: 01-Feb-2022, Manuscript No. GJPFV-22-60881; Editor assigned: 04-Feb-2022, PreQC No. GJPFV-22-60881 (PQ);
Reviewed: 21-Feb-2022, QC No GJPFV-22-60881; Revised: 28-Feb-2022, Manuscript No. GJPFV-22-60881 (R); Published:
08-Mar-2022, DOI:10.15651/2449-1772.22.10.056.

DESCRIPTION

As the poultry industry expands and global consump-
tion of poultry-derived goods rises, infection control is
vital to maintain healthy flocks and limiting the spread
of zoonosis from this source. Similarly, the extensive
use of antibiotics as treatments to prevent diseases
and as growth promoters in farmed animals in several
countries is creating severe dangers to antimicrobial
resistance. Vaccines for poultry must be significantly
less expensive than those for people, as well as sim-
ple to manufacture and give in large quantities. Protein
Glycan Coupling Technology (PGCT), that uses living
bacterial cells as factories to create glycoconjugates
and may be applied to pathogenic strains, offers novel
cost-effective vaccine design methodologies that are
ideally suited for the poultry market.

Vaccines are one of modern medicine’s great suc-
cesses, and they’re becoming a more essential tool
in the battle against antibiotic resistance. Glycoconju-
gate vaccines, which are made up of a protein compo-
nent that is covalently bonded to a glycan antigen, are
very effective at preventing infectious illness. Howev-
er, glycoconjugate vaccines have yet to realize their
full potential, with just four diseases now covered by
approved glycoconjugate vaccines. Protein glycan
coupling technology, in which glycoconjugates are
created biologically in specially engineered bacterial
cells, has the potential to revolutionized the sector
by cutting production costs and boosting flexibility for
custom vaccines.

Economic and societal prosperity are dependent on

well-maintained poultry. Poultry is the world’s primary
source of meat and eggs. The total number of broilers
and layers in the globe is presently estimated to be
over 66 billion broilers and 21 billion layers. In addi-
tion, poultry is responsible for egg production, which
has expanded thrice in the previous three decades,
with an estimated annual output of c. 87 billion eggs.
Infectious illnesses, on the other hand, continue to be
a substantial hindrance to poultry welfare and produc-
tion. As a result, there is an increasing demand for ef-
fective measures to limit disease transmission inside
and between flocks, to avoid large economic losses,
and to reduce the healthcare burden associated with
zoonoses caused by chicken products. Colibacillosis,
mycoplasmosis, and salmonellosis are the most com-
mon bacterial infections in poultry, caused by avian
pathogenic E. coli (APEC), Mycoplasma gallisepticum
(and less frequently by Mycoplasma synoviae and My-
coplasma meleagridis), and Salmonella enterica spe-
cies (mostly Salmonella enterica serovar Pullorum and
Salmonella enterica serovar Gallinarum) (Roser, 2019;
Dinev, 2007; Marshall, et al., 2018).

Protein Glycan Coupling Technology (PGCT) circum-
vents some of the limitations of chemical conjugation
by conducting an enzymatic conjugation of recombi-
nantly expressed glycans to proteins within a bacterial
host cell, usually E. coli. The in vivo coupling happens
in a single step with PGCT, eliminating the requirement
for separate production and purification of the carrier
protein and glycan moieties. As a result, PGCT has
the potential to produce an endless supply of low-cost
glycoconjugate vaccines, lowering production costs,
potentially increasing accessibility to lower-income
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markets, and unleashing higher-quality vaccines for
the veterinary vaccine market, where price per dose
requirements are much lower (Kowarik, et al., 2006).

Although glycoproteins and hence protein glycosyla-
tion systems were once assumed to be unique to eu-
karyotes, they are now recognized to exist across all
domains of life. The gastrointestinal pathogen Cam-
pylobacter jejuni provided the first evidence of a spe-
cialized generic protein glycosylation mechanism in
bacteria. The relevant genetic region was named pg|
for protein glycosylation, and its existence was further
verified by genome sequencing of C. jejuni strain. The
glycan is covalently bonded to the amide nitrogen atom
of an asparagine residue located within the consensus
acceptor sequin D/EXNYS/T (where X and Y are any
amino acid except proline) of a protein or peptide, in-
dicating that it is an N-linked system. The discovery of
the oligosaccharyltransferase (OST), the enzyme re-
sponsible for linking glycans to acceptor proteins, was
the most significant result from this N-linked glycosyla-
tion system (Nothaft, et al., 2016; Vohra, et al., 2020).

CONCLUSION

As recent technical developments are applied to the
synthesis of new glycoconjugates, the next sever-
al years will be a significant and exciting moment for
PGCT. The findings of the first large-scale effectiveness
studies will provide more insight into the technology’s
ability to compete with existing chemical conjugates
in terms of both manufacturing cost and development
time. We are confident in stating that the technology is
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cutting-edge.

REFERENCES

Dinev | (2007). Diseases of poultry: a colour atlas. Cev. San.
Anim.

Kowarik M, Young NM, Numao S, Schulz BL, Hug I, Calle-
waert N, Mills DC, Watson DC, Hernandez M, Kelly JF,
Wacker M (2006). Definition of the bacterial N[Iglyco-
sylation site consensus sequence. J. EMBO. 25(9):1957-
1966.

Marshall LE, Nelson M, Davies CH, Whelan AO, Jenner
DC, Moule MG, Denman C, Cuccui J, Atkins TP, Wren
BW, Prior JL (2018). An O-Antigen glycoconjugate vac-
cine produced using protein glycan coupling technology
is protective in an inhalational rat model of tularemia. J.
Immunol. Res.

Nothaft H, Davis B, Lock YY, Perez-Munoz ME, Vinogradov
E, Walter J, Coros C, Szymanski CM (2016). Engineering
the Campylobacter jejuni N-glycan to create an effective
chicken vaccine. Scient. repor. 6(1):1-2.

Ritchie H, Roser M. Meat and dairy production.

Vohra P, Chintoan-Uta C, Terra VS, Bremner A, Cuccui J,
Wren BW, Vervelde L, Stevens MP (2020). Evaluation of
glycosylated FIpA and SodB as subunit vaccines against
Campylobacter jejuni colonisation in chickens. Vaccines.
8(3):520.


https://www.vet-ebooks.com/diseases-of-poultry-a-colour-atlas/
https://www.embopress.org/doi/full/10.1038/sj.emboj.7601087
https://www.embopress.org/doi/full/10.1038/sj.emboj.7601087
https://www.hindawi.com/journals/jir/2018/8087916/
https://www.hindawi.com/journals/jir/2018/8087916/
https://www.hindawi.com/journals/jir/2018/8087916/
https://www.nature.com/articles/srep26511
https://www.nature.com/articles/srep26511
https://www.nature.com/articles/srep26511
https://www.mdpi.com/2076-393X/8/3/520
https://www.mdpi.com/2076-393X/8/3/520
https://www.mdpi.com/2076-393X/8/3/520

