Journal of Infectious Diseases: Prevention and Control

Extended Abstract
Vol. 1, Iss. 1

2018

Infection Congress 2018: Development of a chlamydial vaccine for koalas: Protection against infection as well
as disease - Peter Timms - University of the Sunshine Coast, Australia

Peter Timms

University of the Sunshine Coast, Australia

Wild koala populations continue to experience serious
declines as a result of several threatening factors
including: loss of habitat; motor vehicle trauma; dog
attacks and; chlamydial disease. Chlamydial infections
are associated with diseases ranging from ocular
disease leading to blindness, as well as urinary and
genital tract disease, leading to female infertility.
Modeling shows that targeting chlamydial disease
would have a major impact on stabilizing population
decline. Our previous studies have demonstrated that
koalas can be safely immunized with a vaccine
containing a mixture of chlamydial major outer
membrane protein (MOMP) antigens combined with a
single or three-dose subcutaneous regime. In our most
recent, large scale, field trial of the vaccine, we
vaccinated 30 koalas that were outwardly clinically
healthy but either chlamydia PCR negative or
chlamydia PCR positive, and followed them for 1-2
years to assess the protective effect of the vaccine
(compared to a control group of unvaccinated koalas).
We observed strong, specific and long-lasting immune
responses in the vaccinated koalas; high titer antibody
responses (as measured by ELISA and also in vitro
neutralization) as well as chlamydia-specific cytokine
responses (interferon-gamma and IL-17 in particular).
For animals which were chlamydia PCR positive at the
time of vaccination, we observed a significant
reduction in their infection PCR load (at both the
ocular and urogenital tract sites). We also observed
protection from progression to clinical disease in the
vaccinated animals. We have also conducted a small
trial to vaccinate animals which already have clinical
signs of ocular disease. Instead of the normal practice
of administering antibiotics (chloramphenicol, daily
for 28 days, which severely disrupts the animal’s gut
microbiome) we vaccinated four animals with a single
dose, 3-MOMP vaccine. For all vaccinated animals,
their chlamydia PCR load decreased, often to zero, and
in two animals at least, we observed a decrease in their
clinical disease score. These results are promising for
the future development of an effective chlamydial
vaccine for use in captive as well as wild koalas.

The koala (Phascolarctos cinereus) is a notable
arboreal marsupial and the main enduring individual
from the Family Phascolarctidae. Chlamydiosis in
koalas makes huge horribleness and mortality and
includes the adverse impacts of anthropological
changes, for example, deforestation, shrubbery fire,
engine vehicle injury, and canine assaults. Numerical
displaying proposes that by diminishing the negative
impacts of chlamydiosis, the koala populace in
decrease could well be spared. Chlamydia is a commit
intracellular pathogen of the two people and creatures
and C.pecorum is the most well-known and genuine
species influencing koalas. Visual contaminations in
koalas cause kerato-conjunctivitis prompting visual
impairment, though urogenital diseases cause
thickening of the bladder divider, incontinence, and
fibrosis in the uterine tract. While anti-infection agents
are the present driving corrective measures, these are
inadequate for extreme chlamydiosis and can likewise
influence the intestinal microflora and the general
soundness of the creatures. The asymptomatic idea of
the chlamydial contamination and the variable impacts
of the drawn-out anti-infection treatment elevates the
significance  of building up a reasonable
antichlamydial antibody. The general objective of
building up a powerful koala - Chlamydia
immunization requires an emphasis on investigating
reasonable antibody antigens with invulnerable
invigorating adjuvants, to create a durable cell and
humoral safe reaction. Our gathering has been building
up a koala chlamydia antibody in the course of recent
years utilizing the recombinant major external layer
protein (MOMP). While the koala-Chlamydia antibody
looks encouraging, it despite everything needs to
address some basic angles. The current examination
expected to broaden the past work by (a) assessing a
more straightforward antibody to oversee, ideally
single-portion immunization, using a novel adjuvant
definition, (b) understanding the nitty-gritty
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component that supports humoral resistance in both
normally contaminated and inoculated koalas, (c)
deciding the helpful Development of a chlamydial
antibody for koalas (Phascolarctos cinereus) Page ii
and defensive impacts of the rMOMP antibody
methodology against the course of the disease in free-
extending koalas, and (d) understanding the job of the
adjuvant on evoking cell and humoral reactions in wild
koalas. In koala, the present antibody system used
recombinant C. pecorum explicit major external layer
protein (MOMP) as the immunization antigen. This
protein speaks to 60% of the chlamydial layer structure
and comprises of T and B cell epitopes. While MOMP
is the subunit structure of the chlamydial external layer
protein, a reasonable adjuvant detailing could
additionally improve its immunogenicity. A few
inoculations considers have utilized ISC (Immune
invigorating complex) adjuvant and this has given the
best insusceptible insurance to date. One drawback of
ISC is it requires numerous inoculations to be
productive. This necessity for a few inoculations isn't
perfect as it could make extra pressure the koala
through rehashed catch and dealing with forms.
Subsequently, to survive, the confinements of
numerous immunization plans, we assessed a mix
adjuvant containing polyphosphazine based poly I: C
and host safeguard peptides, which has beforehand
been demonstrated to be compelling in different
species after a solitary portion infusion. In this present
investigation, we exhibited that this novel adjuvant
inspired  foundational and mucosal humoral
invulnerable reactions against MOMP antigen. In spite
of the fact that Th1 safe reaction is basic in chlamydial
disease, the job of antibodies has been portrayed in a
significant number of examination articles in mouse
and guinea pig models, which underpins the resistant
defensive job of antibodies. In this proposition, we
have portrayed the job of the counteracting agent
intervened resistant reaction in koalas with the
continuous  chlamydial  disease  either  with
immunization or without inoculation. Especially, our
investigation in koalas has demonstrated that
antibodies initiated through inoculation had the killing
capacity and have one of a kind epitopes Development
of a chlamydial immunization for koalas
(Phascolarctos  cinereus) Page iii  particularity

separated from the characteristic disease. Strangely,
the antibody instigated epitopes are situated in the
moderated spaces, recommending their job in cross
acknowledgment  against  broadened @ MOMP
genotypes. From a more extensive point of view, we
previously analyzed the impact of chlamydial disease
load against our model immunization in the free-going
koala. It has indicated that the present immunization
had the option to lessen the Chlamydia shedding in
tainted creatures. The antibody prompted a huge
resistant reaction which may forestall new C. pecorum
contamination. This  examination emphatically
recommends the helpful impact of this immunization
through particular epitopes explicitness. By and large,
the antibody instigated insusceptibility forestalls
disease trouble and expanded the life span of the
creatures. The perfect immunization against
Chlamydia ought to inspire IFN-y emitting CD4+ T
cells and killing antibodies at the disease site.
Furthermore, the Th2 or immunizer reaction forestalls
reinfection and parity of these two systems arrange the
key safe defensive job. In the last investigation, we
estimated the cytokine quality articulation of the
PBMC:s following immunization with the two distinct
adjuvants each joined with the equivalent tMOMP
protein antigen. In general, the two adjuvants delivered
a solid Chlamydia-explicit cell reaction in coursing
PBMCs (fringe blood mononuclear cells) just as
MOMP and utilitarian antibodies. While the safe
reactions were comparable, there were contrasts
between the adjuvants, especially corresponding to the
particularity of the counteracting agent reactions.
Together, this information propose that a solitary
portion immunization (alluded to as Tri-adjuvant
antibody) system shows up as successful in setting off
an enemy of Chlamydia invulnerable reaction in
koalas.
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