
Meeting, we discussed with FDA scientists a path to pre-
symptomatic trials in genetic prion disease mutation car-
riers based on CSF PrP lowering as surrogate endpoint for
provisional approval of an ASO.
Conclusions: These data support advancement of PrP-
lowering ASOs to the clinic, and support the feasibility
of primary prevention trials in healthy genetic prion
disease mutation carriers. We are working closely with
our pharmaceutical partner, Ionis Pharmaceuticals, as
well as with FDA to advance ASOs to the clinic within
the next few years. Genetic prion disease is poised to
become a model for primary prevention in
neurodegeneration.
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ABSTRACT

Mammalian prions cause fatal neurodegenerative diseases
such as Creutzfeldt-Jakob disease (CJD) in humans, Bovine
Spongiform Encephalopathy (BSE) in cattle, chronic wast-
ing disease (CWD) in cervids and scrapie disease of sheep.
These conditions are transmissible between individuals of
the same or different species and as a consequence, animal
prion diseases pose a realistic threat to human health
through their zoonotic potential. Prions lack a conventional
nucleic acid-based genome. The ‘protein only’ concept
predicts that infectious prion particles consist of PrPSc in
the form of aggregates of misfolded conformers of the
normal host protein PrPC, although the exact molecular
nature of this transmissible entity is undefined. As a con-
sequence, the only reliable method to detect mammalian
prion infectivity is by bioassay in an appropriate experi-
mental host. It is important to be able to detect prion
infectivity in tissues and fluids from individuals affected
by prion disease in order to protect human and animal
health. In addition, it is important to address the zoonotic
potential of animal prion infectivity in order to ensure the
safety of the human food chain. The detection of prion
infectivity by bioassay in mammalian species, most com-
monly mice, is time consuming and expensive, and conse-
quently, lownumbers of samples are routinely assessed.We
have previously demonstrated Drosophila can bioassay
mammalian prions (Thackray, et al. Brain 2018;
141:2700–2710). Our studies have shown that ovine PrP
transgenic Drosophila develop a transmissible neurotoxic
phenotype, associated with Proteinase-K resistant PrPSc,

after exposure to exogenous ovine prions.We have recently
generated Drosophila transgenic for human, bovine or cer-
vid PrP and have demonstrated that these flies can be used
successfully to bioassay variant CJD, BSE or CWD samples,
respectively. In addition, we have shown that human PrP
transgenic Drosophila can be used to model the zoonotic
potential of animal prions. Collectively, our novel data
show that Drosophila can detect human and animal prion
infectivity in a rapid and efficient manner, and can con-
tribute to an understanding of the zoonotic potential of
animal prion disease.
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ABSTRACT

Classical scrapie (CS) is a contagious TSE of small
ruminants known to circulate in Europe for centuries.
More than one TSE strain is responsible for CS, still our
ability to identify scrapie strains remains limited, as it
has been difficult so far to reconcile data obtained in
different rodent models. After the discovery of BSE in
two goats, a European-broad effort was undertaken in
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order to understand the diversity of goat TSE strains
and to discriminate BSE from them. Here, we studied
goat TSEs by their relative transmission efficiency in
different animal models and by the PrPSc type(s) pro-
pagated in rodents. Thus, the biological properties of
TSE isolates were inferred by their specific interaction
with different recipient PrP species rather than by serial
passage in a single model. Goat TSE isolates from seven
countries and experimental goat-BSE were inoculated in
seven models: tg-mice overexpressing sheep/goat ARQ,
sheep VRQ, cattle or mouse PrPs; RIII mice and bank
voles. The attack rate and the survival time were com-
bined to obtain the ‘transmission efficiency’, a para-
meter used to build the ‘transmission profiles’ of
individual isolates across all models. Goat-BSE and
Nor98 showed distinctive transmission profiles, differ-
ent among them and from all other isolates. Goat-BSE
was the only isolate inducing 19kDa PrPSc in all rodent
models, while Nor98 was associated with 8kDa PrPSc.
CS isolates showed a strong variability of transmission
profiles, which was in part explained by their geogra-
phical distribution, and could be grouped into four
distinct categories. CS isolates in category 1 induced
the propagation solely of 21kDa PrPSc, while isolates
from CS categories 2-to-4 also induced, to a different
extent depending on the model, a 19kDa PrPSc type
distinct from BSE. Further investigation of CNS and
LRS tissues from a goat herd showed that this phenom-
enon reflects the selective amplification in rodents of at
least two co-existing ‘sub-strain components’, 21kDa
and 19kDa, whose relative amount varies with different
goat tissues/isolates. Our findings show that BSE can be
discriminated from a wide range of biologically and
geographically diverse goat TSEs. The geographical var-
iation observed in CS suggests the existence of distinct
CS strains, as also supported by the parallel studies by
Pirisinu et al. and Marin-Moreno et al. Yet, CS isolates
in categories 2-to-4 were mixtures of discrete sub-
strains, where it could be envisaged that competition
among sub-strains play a role in defining the biological
properties of individual isolates and their evolution.

162. ‘Multi-species anti-prion oral vaccine for
familial and transmissible spongiform
encephalopaties’

Fernando Goñia, Analia Eliseib, Lucia Yimc, Mitchell
Marta-Arizaa, Jose A Chabalgoityc, Thomas Wisniewskia,d

aDepartment of Neurology New York University, NY, USA; bINTA,
Buenos Aires Argentina; cBiotech Department of Universidad de la
Republica, Uruguay; dDepts of Pathology and Psychiatry
NYUSoM, USA

CONTACT Fernando Goñi Fernando.goni@nyumc.org

ABSTRACT

Background/Introduction: Transmissible prion diseases
have become a worldwide problem of enormous propor-
tions with no prevention or cure in sight. The North
American and northern Europe Chronic Wasting disease
(CWD) epidemic in free range moose, elk and deer has not
been contained. We were successful in developing an oral
vaccination with PrP molecules delivered by an attenuated
Salmonella carrier to prevent transmission and infection of
susceptible mice, and achieve, in white-tailed deer, partial
mucosal and systemic antibody protection to an oral chal-
lenge with an infective CWD-prion [1,2]. We have now
refined the constructs to small peptideswith specificities for
multiple mammalian PrP molecules for a more effective
oral vaccine.
Materials and Methods: We designed and constructed
20–30 residues long multi-species PrP-like peptides with
amino acids specific for at least three different species and
encompassing the whole PrP molecule. Peptides were
expressed in an attenuated Salmonella delivery system, or
controlled glutaraldehyde polymerized with and without
cholera toxin-B (CTB). Vaccine preparations were kept for
7 days at 4°C and then for 36 h at RT. All preparations were
inoculated by gavage into mice transgenic for different
species PrP. After three weekly inoculations antibody pro-
duction was measured in faeces and serum.
Results: Viability of the vaccines after 10 days was
between 87% and 95%. Using a reduced number of
inoculations, all Tg CD-1 mice expressing human, elk,
sheep or mouse PrP and PrP-KO produced a sustained
antibody response (both IgA and IgG) that cross-
reacted with prion proteins from different species.
Conclusions: Stability and ease of production of these
new vaccine formulations would allow for up scaling and
use in larger animals of any species administered as food
supplement in enclosed facilities or potentially as bait in
the wild. The cross-reactivity of the antibodies produced
would help neutralize any infective prion from oral
transmission and inhibit spread of the β-sheet structure
responsible for PrPC to PrPSc conversion [3].

KEYWORDS: CWD; pan-vaccine; multi-species; oral
vaccine
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