uro S/
sl!é% irb22 OL12

DECODING THE MOLECULAR BASIS OF THE SPECIFICITY OF AN ANTI-STN
ANTIBODY

—%;

Maria Elena Laugieri®, Catia O. Soares°’, Antonio Franconetti?, lker Oyenarte?,
Ana Gimeno?, Francisco Corzana", Jesus Jiménez-Barbero®''¥ Angelina S. PalmaP®®,
Paula A. Videira®®, Filipa Marcelo®®, June Erefio-Orbea®!

2 CIC bioGUNE, Basque Research and Technology Alliance, Bizkaia Technology Park, Ed.
800, E-48160 Derio, Spain
mlaugieri@cicbiogune.es
® UCIBIO-Applied Molecular Biosciences Unit, Department of Chemistry, NOVA School of
Science and Technology, NOVA University Lisbon, 2829-516 Caparica, Portugal
¢Associate Laboratory i4HB, Institute for Health and Bioeconomy, NOVA School of Science
and Technology, NOVA University Lisbon, 2829-516 Caparica, Portugal
¢ Glycosciences Laboratory, Faculty of Medicine, Imperial College London,
Du Cane Road, London W12 ONN, UK
h Departamento de Quimica, Instituto de Investigacion en Quimica de la Universidad de La
Rioja (IQUR), Universidad de La Rioja, 26006 Logrofio, La Rioja, Spain
"lkerbasque Basque Foundation for Science, Euskadi Plaza 5, 48009 Bilbao, Bizkaia, Spain.
I Department of Organic and Inorganic Chemistry, Faculty of Science and Technology,
University of the Basque Country, EHU-UPV, 48940 Leioa, Bizkaia, Spain
k Centro de Investigacion Biomedica En Red de Enfermedades Respiratorias,
28029 Madrid, Spain

N
i NMR ¥

L2A5 mAb 2 \ o L2A5 mAb

e ) optimisation

- ; L2AS Fab X-ray F 8 gt S ' ety N P

vojo,mm D | T = - structure
! 7 _ ‘
e I 7 A x
L §31% e
Mucya &£
y ? e P {
WL

Cancer Cell

AFFINITY
SPECIFICITY

The mucin O-glycan sialyl Tn antigen is a cancer exposed truncated O-glycan, linked to Ser
or Thr residues. It has been related with different types of cancers, such as breast, colorectal,
and bladder cancer, often leading to a high risk of metastasis and poor prognosis. Anti-glycans
antibodies (Abs) with high specificity and affinity have been developed for diagnostic and
therapeutic purposes. However, these Abs are challenging to generate and have limited
effectiveness, resulting in low titers and short protection durations. For these reasons,
experimental structural insights are needed to study anti-glycan Ab specificities. In this study,
through a multidisciplinary approach, we combined X-ray crystallography, NMR spectroscopy,
computational methods, glycan/glycopeptide microarrays, and biophysical techniques, to
thoroughly investigate the L2A5 sTn recognition mode [1], a novel preclinical anti-sTn Ab [1].
The X-Ray data, in line with the NMR experiments, demonstrate that the L2A5 fragment
antigen-binding (Fab) specifically binds to core sTn moieties, with a similar binding pose for
the sTn linked to Ser or Thr. The Neu5Ac establishes key interactions with the receptor and
the GalNAc moiety provides additional contacts. Furthermore, L2A5 exhibits specificity toward
cancer-related MUC1 and MUC4 mucin-derived sTn glycopeptides, contributing to its
selective targeting against tumor cells. This newfound knowledge holds promise for the
rational improvement and potential application of this anti-sTn Ab in diagnosis and targeted
therapy against sTn expressing cancers, improving patient care.
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