Abstract Template
Title: Amyloid Like’ Polymeric Template to Regulate Nucleation of Amyloid
Oligomers and Enhance Neuroprotection
Subrata Mondal1,  Parameswar K. Iyer2*
1Department of Chemistry, Indian Institute of Technology Guwahati, Assam, India
2* Department of Chemistry, Indian Institute of Technology Guwahati, Assam, India
Keywords: Amyloid, Nucleation, Alzheimer, Neurotoxicity, Polymer
I. Abstract Body (up to 250 words)
Dementia has now become one of the most growing concerns of this century due to its rapid
growth. Alzheimer’s disease(AD) is one of its kinds and has the most contributing role towards
dementia. Amyloid fibrils originating from self-aggregation of amyloid β peptide having cross-β
sheeted conformation are the hallmark of this disease. However, metastable, low molecular
weight soluble oligomers formed during the early stage of fibril formation have recently proven
to induce neuronal cell death are considered as the major pathogens in AD in early stages.
Hence, inhibition of the oligomerisation and molecular mechanism along with this may offer a
potential strategy to treat AD in early stage.
Herein, we present a simplified strategy to isolate Amyloid tetramer, a major pathogen found in
the early stages of AD. The tetramers have been characterized by means of biophysical and
biochemical methods and their molecular property including cytotoxicity and nucleation has
been explored. Furthermore, their biochemical property including nucleation pathway and cell
viability was regulated by means of a novel conjugated polymer (PF-BZ).
The newly developed polymer (PF-BZ) has a ‘Amyloid’ like surface which exhibits inhibitory
modulation effect towards nucleation of amyloid oligomers. PF-BZ binds with amyloid
oligomers and polymeric backbone which forms a nanoparticle in water actually provides an
external surface where the nucleation can take place. The combined effects of both finally
redirects the nucleation of the tetramers towards secondary nucleation pathway and thereby
supress the neurotoxicity.
The pendant group appended to the polymer in this work are endowed with metal-chelating,
neuroprotective and antioxidant properties. In addition, PF-BZ are also hinder Aβ aggregation by
targeting intermediate critical nuclei, responsible for Aβ fibrillation.
Our studies show that this novel polymer plays a significant role in modulating more neurotoxic
oligomeric and prefibrillar amyloid intermediates and finally transforms them into non-toxic coaggregates. It does a dual job of inhibition of amyloid aggregation and breaking of β-sheet as
well. The inhibition and modulation of aggregated amyloid from aqueous based media and
biological fluids remains an unresolved problem till date and using the probe PF-BZ, it has been
possible to resolve this successfully. We foresee that these studies would further inspire the
development of more efficient multiple action bio-inspired materials for controlling
neurotoxicity and AD progression.
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