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Synthetic Oligosaccharides for Medical Applications Swiss TPH g
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€ advances in glycomics have been hindered by the lack of general sequencing
methods and difficulties in the isolation of oligosaccharides in pure form

€ recentimprovements in carbohydrate synthesis technologies provided access to
usable quantities of pure oligosaccharides
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=» we are investigating the potential of synthetically produced carbohydrate antigens
of infectious agents as vaccine components and tools in biomedical research

Malaria vaccine candidate - synthetic GPI

Leishmaniasis vaccine candidate - lipophosphoglycan-related
synthetic tetrasaccharide

detection of Anthrax spores - synthetic spore surface
tetrasaccharide



Anthrax Swiss TPH &

acute zoonotic disease caused by the spore-forming bacterium Bacillus anthracis
affects primarily herbivores

spores are the infecting agent and resistant to heat, dryness, chemicals

principal virulence factors are a capsule and two exotoxins

major sources of human infection are contact with infected animals
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€ therecent use of spores as a biological weapon has stressed the need to learn
more about spore components that can be used for efficient vaccines and rapid

detection systems; (Caused 22 cases, including 5 deaths)

Anthrax and biological warfare
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Need for B. anthracis detection systems Swiss TPH &

ﬁ Bacillus_subtilis =» specific detection is challenging, due

Bacllys mojavensls & to its genetic similarity to other
— Bacillus_amyloliquefaciens

Bacillus_licheniformis®

bacteria of the B. cereus group

Bacillus_pumilus® =» many studies have been focused on
Baci//us_coahué/sensisG finding differences between B.
Bacillus_sp._SG-1. anthracis and related species

Bacillus_anthracisG

Bacillus_ cereus®

Bacillus_ thuringiensisG
5 Bacillus_weihenstephanensis
Bacillus_mycoides® group
Bacillus_pseudomycoides®
S Bacil/us_cereus_cytotoxisG

{ Bacillus_halmapalus

Bacillus_horikoshii

[ Bacillus_acidiceler
=1 Bacillus_luciferensis
Bacillus_fastidiosus
Bacillus_carboniphilus
Bacillus_badius
Bacillus_lentus?
Bacillus_oleronius
__T Bacillus_megaterium®

B. cereus

Adapted from Kolstg et all. 2009



Bacillus collagen-like protein of anthracis (BclA) Swiss TPH g

€ is astructural component of the outermost surface of the mature endospore
€ BclA has conserved amino- and carboxy-termini and central clr
€ multiple copies of a tetrasaccharide are linked to the clr

exosporium, a loose-fitting, balloon-like layer that
encloses the spore

coat, contains approximately 30 different proteins

cortex, thick layer of peptidoglycan

core, genome-containing compartment

collagen-like region

< AP -




BclA has an unusual sugar named anthrose Swiss TPH g

@ the tetrasaccharide is composed of three rhamnose residues and anthrose

€ anthrose was not found in spores of the B. cereus T strain and a B. thuringiensis
kurstaki strain (Daubenspeck et al. 2004)
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=» we are evaluating synthetically produced spore carbohydrates for their potential
as unique markers that allow spore detection



Use of synthetic &
oligosaccharide to elicit B. anthracis specific mAbs Swiss TPH
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Cross-reactivity of the mAbs to B. anthracis spores Swiss TPH &

€ in IFA, all mAbs bound specifically to
native B. anthracis endospores
=»cross-reactivity confirmed the structural analysis
of the tetrasaccharide and its expression
on the endospore surface
€ no binding was found to endospores of a
B. cereus strain (ATCC9634)

Tamborini et al. Angew. Chem. Int. Ed. 2006



Cross-reactivity with B. anthracis strains Swiss TPH g
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Tamborini et al. J Appl Microbiol. 2009

€ concerns with immunochemical techniques to detect B. anthracis spores include
difficulties in obtaining species specific assays

€ Abs tested for cross-reactivity with spores of panels of B. anthracis strains and
other Bacillus species

€ the mAbs cross-reacted with B. anthracis isolates yielding strain-specific multiple
band patterns



Cross-reactivity with some B. cereus strains Swiss TPH g
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Tamborini et al. J Appl Microbiol. 2009

1 B. anthracis
2-10: B. cereus strains
11: B. thuringiensis

€ in immunoblotting experiments with B.
cereus strains, the Abs showed
reactivity with three strains

€ strains belonging to the
phylogenetically closest to B. anthracis
(2-6), did not cross-react



bead-based multiplex assay - specificity

€ sensitivity of spore detection by the multiplex
assay was increased compared to ELISA

€@ bead-based approach allowed rapid and accurate

detection of multiple biothreat agents

simultaneously by multiplexing specific assays

Swiss TPH g

€ mAbs were tested

regarding their ability to be
implemented into a
multiplex assay

assay detected different B.
anthracis strains and two
B. cereus strains

streptavidin-
biotinilated 2 fluorophor
anti-di mAb

magnetic bead



Conclusions Swiss TPH g

=» although not strictly specific for B. anthracis spores, antibodies against the BclA-
associated tetrasaccharide may have potential as immuno-capturing components
for a sensitive spore detection system

=» synthetically produced oligosaccharides have a great potential for bio-medical and
research applications
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