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Glycoconjugate-based vaccines

Polysaccharide-based vaccines produce a T-cell independent
Immune response with IgM that opsonises bacteria.

To convert to a more favourable T-cell dependent response
polysaccharides are often conjugated to proteins

Examples of successful human glycoconjugate vaccines

1. Haemophilus influenzae
2. Neisseria meningitidis (except type B)
3. Streptococcus pneumoniae (some serotypes)

Long lasting immunity & suitable for infants and elderly
Billion doses given per year!
Not used for animals?
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Traditional chemical conjugation
Vv bioconjugation
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The genesis of bacterial glycoengineering

1. Discovery of Campylobacter N-linked

glycosylation SyStem PglKk PglH Pgll PglJ PgiB PglA PgIiIC PglD PgIE PglF
(Parkhill et al. Nature 2001) T — -y )
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2. Functional transfer of glycosylation

83

system into E. coli -
(Wacker et al. Science 2002) 475 -
32.5
3. Coupling of capsules and O-antigen R
to proteins in E. coli P
(Feldman et al. PNAS 2005) - 8 =l
P B 1 !
New glyoengineering processes W :

* Glycan Expression Technology (GET)
* Protein Glycan Coupling Technology (PGCT) ONDON LB
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Stage 2. Protein Glycan Coupling Technology
(bioconjugation)
PGCT allows the bioconjugation of selected glycans to chosen acceptor proteins

Carrier protein
D/E-Y-N-X-S/T

Glycan/capsule

Glycan Accep.tor
synthesis protein

genes \ /

S — »
Coupling enzyme

Affinity purification

( ril ::)1:; :;5: ) Glycoconjugate
¥ vaccine

Recombinant approach in E. coli - one step purification procedure
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Current status - producing an inexpensive
recombinant glycoconjugate vaccine in 3 easy steps

1. DNA synthesise target protein with
glycotags and target glycan

2. Add DNA encoding protein and glycan
to E. coli cells expressing coupling
enzyme on chromosome

3. Grow E. coli and purify vaccine from
column

Simple process — E. coli is a mini factory LR
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Current recombinant glycoconjugate
vaccines

1. Improving existing glycoconjugate vaccines
Eg Streptococcus pneumoniae

2. New vaccines
Eg Francisella tularensis, Burkholderia pseudomallei,
Coxiella burnetii, Clostridium difficile, Brucella species,
Group A Strep, Shigella species, para typhi and Traveller’s
diarrhea

3. New markets
Eg Poultry and pig glycoconjugate vaccines
Glycoconjugate vaccine have not been used in animals?
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Glycoengineering for veterinary vaccines

1. Triple poultry vaccine — Campy
glycan coupled to perfringens =

N i ' STRENGTHEN %5 %
protein in attenu_ated E. coli or STIENGTHE
Salmonella strain :

Salmonella
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Glycoengineering for veterinary vaccines

2. Dual pig vaccine — Strep suis capsule coupled to
Actinobacillus pleuropnemoniae toxin

3. Dual bovine vaccine — Coxiella O-antigen coupled to
epsilon perfringens toxin?

Or Brucella O-antigen coupled to Coxiella carrier protein
candidate

BBSRC £5 million multicentre Lola grant

LSHTM spin out — ArcVax (animal vaccines)
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Conclusions and future perspectives

Basic curiosity driven research can lead to practical applications

In-exhaustible and homogeneous supply of vaccine — low cost

. Versatile technology - coupling glycans with carrier proteins
“Double-hit” vaccines (eg S. suis protein with S. suis capsule)
Piggy back onto existing attenuated vaccines for multiple protection

. Animal vaccines, not just for animal health & economic prosperity, but
blocking zoonotic infections reduces human disease (One Health)

Better vaccines (humans and animals), less antibiotic use

LONDON g
SCHOOLof ff e
HYGIENE @
S&TROPICAL g
MEDICINE




Glycobod team

What makes a
good carrier
protein?

Develop the E.
coli glycocell to

What makes a

H [ express diverse e
(()jw to u;;scae P eans glycoconjugate
and manufacture gly ! vaccine?

glycoconjugates?
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