
 

Proceedings 2019, 22, 46; doi: 10.3390/proceedings2019022046 www.mdpi.com/journal/proceedings 

Extended Abstract 

Rational Design, Synthesis, and Characterization of 
Glycoconjugates as Potential Vaccines against 
Tuberculosis † 
Teodora Bavaro 1,*, Francesca Rinaldi 1, Sara Tengattini 1, Loredana Lupu 2, Luciano Piubelli 3, 
Francesca Mangione 4, Roberta Bernardini 5, Vincenzina Monzillo 4,6, Piero Marone 4, Loredano 
Pollegioni 3, Caterina Temporini 1, Michael Przybylski 2 and Marco Terreni 1 

1 Department of Drug Sciences, University of Pavia, viale Taramelli 12, I-27100 Pavia, Italy 
2 Steinbeis Centre for Biopolymer Analysis and Biomedical Mass Spectrometry, Marktstraße 29, 65428 

Rüsselsheim am Main, Germany 
3 Department of Biotechnology and Life Science, University of Insubria, via J.H. Dunant 3, I-21100 Varese, 

Italy 
4 Microbiology and Virology Unit, IRCCS San Matteo Hospital Foundation, viale Camillo Golgi 19, I-27100 

Pavia, Italy 
5 Department of Biomedicine and Prevention and Animal Technology Station, University of Rome “Tor 

Vergata”, via Montpellier 1, I-00133 Roma, Italy 
6 Department of Internal Medecine and Medical Therapy, Infection Disease Unit, University of Pavia, via 

Aselli 43/45, I-27100 Pavia, Italy 
* Correspondence: teodora.bavaro@unipv.it 
† Presented at the 2nd Molecules Medicinal Chemistry Symposium (MMCS): Facing Novel Challenges in 

Drug Discovery, Barcelona, Spain, 15–17 May 2019. 

Published: 8 August 2019 

Keywords: Mycobacterium tuberculosis; oligosaccharides; Chemoenzymatic synthesis; 
Neo-glycoproteins 

 

Tuberculosis (TB) is the first cause of death from infectious diseases worldwide. Only a single 
anti-TB vaccine is currently available for clinical use, but its efficacy is debatable. Conjugation of 
antigenic oligosaccharides, such as lipoarabinomannane (LAM), with antigenic proteins from 
Mycobacterium tuberculosis (MTB), has been recently proposed as a new strategy for developing 
efficient vaccines [1]. Glycosylation with α(1-6) polymannan has also been investigated in order to 
improve the biological activity of antigenic proteins [2]. This evidence was the rationale leading to 
the design, synthesis, and analytical characterization of the neo-glycoconjugates herein reported as 
potential vaccines against TB. 

A number of semisynthetic glycoconjugates were prepared, starting from mannose, di-, and tri 
α(1-6) mannan analogues. Glycans were activated with a thiocyanomethyl group at the anomeric 
position to address protein glycosylation by a selective reaction with lysines of recombinant Ag85B 
(rAg85B). Since the immunogenicity of rAg85B was decreased upon glycosylation [3], the mutants 
K30 and K282 were designed by replacing lysines involved in the main T-epitope sequences, with an 
arginine residue (R) to prevent their glycosylation. 

The effect of K30R, K282R, and K30R+K282R mutations on the T-cell activity of rAg85B was 
assessed by an immunological assay. The same test was carried out on the glycosylation products of 
the mutants. After glycosylation, the K30 mutants completely retained the original T-cell activity, 
thus resulting in antigenic carriers which might be suitable for the development of 
glycoconjugate-based vaccines against TB [4]. Moreover, the epitope of rAg85B involved in the 
interaction with antibodies from different sources was identified by proteolytic affinity-MS. The 
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affinity of rAg85B, mutants, and rAg85B-glycoconjugates for the monoclonal antibody anti-Ag85 
was compared by SPR analyses to support the mutagenesis approach [5]. 
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