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Development of novel molecular targets for oral cancer with kinome profile by
antibody-based proteomics
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Molecular target therapy has gained attention among the therapeutic strategies
for cancer. To identify novel molecular targets for tongue cancer, we performed a proteomic analysis of
surgical specimens of tongue cancer using an antibody library consisting of the kinome.

We created a tissue microarray (TMA) comprising tongue cancer, and then we screened overexpressing kinase
proteins in tongue cancer by antibody library. We identified kinase-X, which was overexpressed in the
invasive front of the tongue cancer, but was not expressed at the normal mucosa of the tongue.
Overexpression resulted from transfection of kinase-X to tongue cancer cells that showed increased cell
motility. The increased cell motility was decreased by an administration of a small molecular inhibitor
of kinase-X. Proliferation of cells transfected with kinase-X was decreased by the inhibition of
kinase-X. We concluded that kinase-X has potential as a novel molecular target for squamous cell
carcinoma of the tongue.
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Materials and methods
High-throughput screening methods for kinase antibodies

1. TMA of stage I/II tongue cancer
Head and neck oncology, National Cancer 41 i
Center Hospital (1999-2007) &
2. Immunohistochemistry (IHC)

Each TMA was double-stained with anti pan-cytokeratin
antibody (green fluorescence) and one of the 430 kinase
antibodies (red fluorescence).
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4. Automated quantitative screening of protein expressions

Green : Pan-cytokeratin

Binarized
>

Red : Kinase antibody

Cancer area

% (Red signal in cancer area)

Quantification=
cancer area

5. Screening for candidates of therapeutic targets of
kinases for tongue carcinoma.

@) Patients were dlassified into two groups, as high or low
expression, according to hierarchy clustering analysis.

@ We selected the kinase antibedies, with which statistical
significances were recognized, from clinic-pathological data.

6. Confirmation of candidates by using whole-mount tissue
slides
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Result

Two kinases had statistically significant differences for
pathelogical differentiation, mode of invasion (Jakobsson
classification) and late metastasis of cervical lymph nodes

— — We called it Z-kinase
430 kinases —

»| Tumor suppresser gene type |

Expression of Z-kinase in tongue squamous cell carcinomas and normal

Representative cases of tongus squamaous cell carcinomas (A,B) and
normal tongue epithelium [C) showing negative (A,C) and positive (B)
immunoreactivity with anti-Z-kinase antibody.

The expression of Z-kinase was significantly associated with late metastasis
of cervical lymph nodes.
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