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Dr. Chin-Kun Hu and Collaborators Discovered Key Factors
for Protein Aggregation with Potential Applications

in Attacking Neurodegenerative Diseases

Dr. Chin-Kun Hu of the Laboratory of Statistical and Computational Physics and his
collaborators have made a breakthrough discovery about key factors for protein
aggregation. The research results have been published in a series of papers at
Physical Review Letters (PRL) and Journal of the Physical Society of Japan (JPSJ).
Such results are useful for uncovering the mystery of protein aggregation and opening
an avenue to guard against or cure neurodegenerative diseases.

Neurodegenerative diseases include Alzheimer's disease (AD ) » Parkinson's disease
(PD) » Huntington's disease (HD) > Spinocerebellar Atrophy » Frontotemporal lobar
degeneration (FTLD-U), etc. Such diseases are due to progressive loss of structure or
function of neurons, including death of neurons caused by protein aggregation. For
example, AD is considered to be related to aggregation of A 540 (protein with 40
amino acids) and A 542 (protein with 42 amino acids) and HD and Spinocerebellar
Atrophy are related to aggregation of PolyQ (protein with a long sequence of
glutamine). Understanding the conditions and mechanism of protein aggregation is a
very important academic and biomedical research problem.

In a paper published at PRL on 19 November 2010, Dr. Hu and collaborators at
Poland, Vietnam and USA used a lattice model to study the aggregation rates of
proteins. They found that the probability for a protein sequence to appear in the
conformation of the aggregated state can be used to determine the temperature at
which proteins can aggregate most easily. They also found a correlation between
aggregation time and the strength of interactions between charged amino acids, which
is consistent with experimental observation.

In a series of four papers published in JPSJ in February, May and October 2010,

Dr. Wen-Jong Ma (now at Graduate Institute of Applied Physics, National Chengchi
University, Taipei) and Dr. Hu used molecular dynamics to study relaxation and
aggregation of  protein chains under various conditions. They found that when

the bending-angle dependent and torsion-angle dependent interactions are zero or very
small, then protein chains tend to aggregate at lower temperatures. Such result is



useful for understanding aggregation of A 540 and A 5 42.

Dr. Hu said that in the next step he and collaborators would like to combine results
from computer simulations, analytic calculations, and experimental data to formulate
a general theory of protein aggregation so that one can predict the influence of
environments, mutations, and drugs on protein aggregation rates or conditions for
prohibiting the protein aggregation.
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