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Yuji GOTO (PI, Professor, Institute for Protein Research), Hideki Mochizuki (Professor, Medical Doctor, Medical
School, Osaka University), Hirotsugu Ogi (Associate Professor, Graduate School of Basic Engineering), Tatsuhiko
Tokuda (Professor, Medical Doctor, Medical College of Kyoto Prefecture), Shinichi Hashimoto (Corona Electric Co.,
Chief Engineer) started to work together to develop HANABI, noninvasive machine to examine the potential risks
of neurodegenerative diseases taking advantage of ultrasonication to promote amyloid fibrillation dramatically.

Alzheimer’s or Parkinson’s diseases are likely to be caused by deposits of responsible proteins unique to each
disease in brain as amyloid fibrils. Developing technologies detecting a tiny amount of seeds or related factors present
in cerebra spinal fluid as well as utilizing such information for predicting a potential risk of diseases will contribute
significantly to diagnosis of those diseases and moreover judging the impact of therapeutic strategies. Handai
Amyloid Burst Inducer (HANABI), which combines ultrasonication and microplate reader makes efficient fibrillation
of amyloidgenic proteins. Usual agitations require several days for fibrillation of AP or a-synuclein. Markedly,
HANABI caused fibrillation of these proteins in an hour. Moreover, we can measure multiple samples at most 96
simultaneously, enabling a high through put analysis. On the other hand, we recognize a serious issue of current
HANABI that reproducibility is low because of water bath present between ultrasonicator and sample well.

This project aims at tremendous advancement by clearing the issues of current HANABI. Specifically, by removing
water-bath, HANABI will become a compact equipment with distinguished stability and reproducibility, which are
qualified as a machine practically useful in medical area.

During the fiscal year of 2016, we performed the following researches and developments.

1. We developed a concise system without water bath. We demonstrated that amyloid fibrillation occurs even without
water bath with several proteins. We tried to optimize the conditions of amyloid fibrillation with this system.

2. We developed an array-type system with multiple sample wells, where ultrasonic pressure and frequency applied
to each well can be controlled.

3. We designed a combined system of an array-type ultrasonicator and fluorescence detector. These include
mechanical design, electronic circuit design, and software design of ultrasonicator and mechanical design, optical
system design, circuit design and software design of fluorescence detector.

4. We examined the conditions where we can detect a small amount of fibrils or a factor promoting fibrillation, where
we used seeds fibrils made of recombinant proteins as well as samples from patients.

5. We collected clinical specimen from patients of Perkinson’s and Alzheimer’s patients and examined the amount of
a-synulcein and A as well as their oligomers and related components. These results will be compared with those
analyzed by HANABI.

6. We performed marketing research with doctors of neurology and psychiatry and medical companies who develop

therapeutic drugs, aiming to survey the potential markets and requirements for the instrument we develop.
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