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A fibrotic disease is characterized by abnormal accumulation of collagen in various tissues. While
many patients are suffering from fibrotic diseases, such as cirrhosis, idiopathic pulmonary fibrosis
and renal fibrosis, effective treatment strategies have not been so far developed. We discovered
collagen-specific molecular chaperone Hsp47 that is essential for collagen biosynthesis. Hsp47
interacts with procollagen in the endoplasmic reticulum and is induced dramatically with fibrosis. We
previously reported that the suppression of Hsp47 expression by RNA interfering method reduced
collagen accumulation and suppressed the progression of fibrosis. Since then researches on Hsp47
and fibrosis greatly developed in the world. Sapporo Medical University and Nitto Denko Corporation
developed a therapeutic method that suppresses collagen secretion by specific targeting of siRNA
against Hsp47 to activated stellate cells which is involved in fibrosis. Thus, Hsp47 is a promising
target for treatment of fibrotic diseases.

Our fundamental concept in this project is searching for small molecule compound that inhibits the
interaction between Hsp47 and collagen. Based on this concept the first objective is to establish a
highly efficient screening system of Hsp47 inhibitors. The second objective is to find more efficient
compounds from derivatives of Hsp47 inhibitor we already discovered.

The binding of Hsp47 with procollagen is essential for collagen synthesis. The SPR method, which
is a conventional interaction detection method, is not suitable for comprehensive screening of large
amounts of compounds. Therefore, we tried to develop an evaluation method for the inhibition of
Hsp47-GFP binding with collagen coated on a 96-well plate in the presence of candidate compounds.
Purified recombinant Hsp47-GFP was added on collagen-coated plate in a concentration-dependent
manner, and a calibration curve was prepared using a fluorescence plate reader. We also examined
the wash conditions and finally succeeded in constructing the detection system for the interaction of
Hsp47 and collagen.

Verifying the inhibitory effects of a compound at the cellular level is extremely important as an
intermediate evaluation before animal experiments. But, currently there is no high throughput
screening system examining whether the compound can actually inhibit the interaction of Hsp47 with
procollagen within the cells. We are developing a novel evaluation method that can investigate
secretion of collagen molecules correctly forming triple helix without radioisotope because in Hsp47
knocked out cells the triple helical structure of procollagen is not correctly folded. We succeeded in
detecting the triple helix of collagen resistant to trypsin digestion using L.-azidohomoalanine.

We have already obtained a small molecule Col003 that inhibits collagen secretion and suppresses
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collagen accumulation in extracellular matrix by inhibiting the interaction Hsp47 with collagen. It is
necessary to search for a more efficient compound before experiments of fibrosis model mouse. At the
present time, we didn’t obtain Col003 derivatives that are superior to the existing inhibitory ability,
but as a result of performing a new screening, novel Hsp47 inhibitor CS77 was identified. CS77
showed Hsp47 inhibitory activity more than Col003. We are measuring the inhibitory activity of
derivatives of Col003 and CS77.
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