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Fibrillar tau is considered a
key driver Alzheimer’s onset
and progression. Compared
to physiological tau,
aggregated tau shows a
marked increase in
post-translational
modifications (PTMs), most
notably phosphorylation and
acetylation. ldentifying PTMs
emerging at the disease
onset could yield biomarker
and therapeutic leads.
Combining the versatility of
solid-phase peptide
synthesis with recombinant
expression of protein
segments, semisynthesis
was applied to generate site-
specifically modified, full
length tau variants in order to
map select PTMs.

N-terminal fragment TauN
TauN 1: 1-290
TauN 2: 1-321

C-terminal fragment TauC
TauC 1: 322-441
TauC 3: 384-441

Synthetic fragment TauM
TauM 1: 291-321
TauM 3: 322-383
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Defined PTMs were
iIncorporated into synthetic
peptides introducing
modifications such as
acetylation, succinylation and
carbamylation. Aggregation
and tubulin polymerization for
modified variants were
characterized through
Thioflavin T and intrinsic
absorbance measurements.
Fibril formation was
additionally confirmed by

scanning electron microscopy.
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Discrete PTMs were
introduced into tau employing
protein semisynthesis. The
examined PTMs have
observable effects on
aggregation behavior and
tubulin polymerization.

The semisynthesis platform
enables precise interrogation
of individual and combined
tau PTMs, addressing the
need to analyze modification
specific effects. By
distinguishing isolated effects
of select PTMs, we aim to
identify potential disease-
driving modifications for
biomarker discovery or
therapeutic intervention.
Prospective biochemical
experiments will explore
liquid-liquid phase separation
and investigate cytotoxicity in
SH-SYJ3Y cells for select tau
variants.
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