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Chromosomal translocation occurs in some cancer cells, which results in the expression of aberrant
oncogenic fusion proteins that include BCR-ABL in chronic myelogenous leukemia (CML). These
oncogenic fusion proteins were mainly reported in haematological malignancies, and rare bone and soft-
tissue tumors. However, the oncogenic fusion proteins have recently been found in common solid tumors,
such as EML4-ALK in non-small-cell lung cancer (NSCLC). Therefore, they are attractive targets for
development of novel anti-tumor drug.

BCR-ABL and EML4-ALK have a constitutively active protein tyrosine kinase, leading to tumors.
Several small molecule selective tyrosine kinase inhibitors (TKIs), such as imatinib and crizotinib have
been developed for CML and NSCLC treatment. The TKIs exhibit remarkable therapeutic effects, though
emergence of drug resistance hampers the therapy during long-term treatment. Therefore, novel drug
candidates with different mechanisms of action are required.

To solve the problem, I investigated the molecular events that underlie the pathogenesis in BCR-ABL
or EML4-ALK expressing cells, and found that BCR-ABL and EML4-ALK are escaped from protein
degradation in the cells. I also identified protein X that associates with the protein stability of BCR-ABL.
The protein X is an enzyme. The enzyme-inactivated mutant protein X lost to stabilize BCR-ABL,
suggesting that an inhibitor for protein X could induce to degrade BCR-ABL protein and be a potential
therapy for CML. Since protein X belongs to a protein family that shares same enzymatic activity, another
oncogenic fusion protein might be escaped from protein degradation by same mechanism. In the study, |
found the followings:

(1) BCR-ABL
To search an inhibitor for protein X, we developed an in vitro assay that measures the enzymatic
activity of protein X. Then | obtained FDA-approved drug library, and found several drugs can
inhibit the enzymatic activity of protein X. A BCR-ABL expressing CML cell was treated with
the drugs, and some of the candidate drugs reduced BCR-ABL expression in the CML cell.

(2) EML4-ALK
| obtained RNAI library for the protein family. The RNA. library was transfected in an EML4-
ALK expressing NSCLC cell, and knockdown of some proteins reduced EML4-ALK protein
expression, suggesting that such proteins would be candidate protein that is responsible for the
protein stability of EML4-ALK.

(3) Other oncogenic fusion proteins
To investigate whether other oncogenic fusion proteins are escape from the protein degradation
by same mechanism, | selected some oncogenic fusion proteins that have already reported. |
obtained a selective antibody and culture cell for the fusion protein in order to detect the
expression of the fusion protein. | also obtained a non-selective inhibitor for the enzymatic
activity of the protein family. Unfortunately, the inhibitor did not alter the protein expression of
the oncogenic fusion proteins.
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