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Mucopolysaccharidosis IIIB is an autosomal recessive lysosomal storage disease caused by deficiency of
α-N-acetylglucosaminidase (NAGLU), producing accumulation of heparan sulfate (HS) within the
lysosome. In patients, central nervous system impairment predominates in addition to abnormalities in
peripheral organs and tissues. At present, there is no therapy approved for this disease. Enzyme
replacement therapy has been proposed as a model of therapy which allows the reduction of the
substrate accumulated. The recombinant NAGLU enzyme has been produced in our laboratory using the
yeast Komagataella phaffii. Reduction in the lysosomal mass of MPSIIB patients was evidenced in
addition to a cell uptake. Since the major problem associated with this disease is the crossing through
the blood-brain barrier, this work proposes the use of aptamers, nucleic acids capable of recognizing
specific targets, as a strategy for such crossing. Potential aptamer candidates to cross the blood-brain
barrier were TfRA4, GL21.T, and RNV-L17. Docking studies were performed to evaluate the changes in
the protein affinity for the substrates HS and 4-methylumbelliferyl-2-acetamide-2-desoxy-alpha-D-
glucopyranoside. These results predicted differences in the interaction of amino acids surrounding the
active site, resulting in minimal differences in the enzyme-substrate affinity. Later, it was predicted the
interaction of conjugated aptamers with their receptors, suggesting that NAGLU conjugation may impair
the receptor-aptamer interaction. NAGLU was produced in the laboratory at a 400 mL scale and then
conjugated to TFRA4. At the end of the conjugation process, the specific activity was 0.36U/mg.
Verification of the conjugation was done by spectrophotometry where the conjugated 260/280 ratio was
1.19; while the negative control of conjugation was 1.16, values that did not allow to conclude on
whether the conjugation was successful or not. These results serve as a baseline for future experiments
where the appropriate conjugation conditions have been proposed that lead to the protein being
unaffected.
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