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The molecule X, which was exclusively expressed in retinoblastoma tumor cells but not
expressed in normal retinal cells, was detected as a candidate for new diagnostic marker using
Tissue Micro Array (TMA) analysis, and additional genetic analysis. Retinoblastoma cells should
be negative for RB1 protein due to two-hit theory for carcinogenesis, but some retinoblastoma
tumor cells were positive for RB1 protein by TMA, which suggest other genetic mechanism.

DNA and RNA should be extracted from tissue more effectively and higher quality. The method
using ultrasonic micronization and extraction achieved 10 times quality for DNA analysis in our
pilot study.

Target sequencing for somatic mutation was performed on 50 tumor samples of retinoblastoma.
The gene panel, NCC oncopanel ver 3.0, was developed in NCC and harbors 141 cancer related
genes including RB1. Of the 50 samples, 36 and 4 samples showed somatic mutations in the
exon and intron regions, respectively. Other four samples showed deletion without point
mutation, while another sample had both types of somatic mutations. For the samples such as
those without identifiable mutations in the RB1 exons, it may be necessary to add the whole
exome sequencing and other omics analyses such as the methylation and gene expressions.
Other various gene mutations were detected, but they differed case by case, and more mutations
were detected in tumors after eye-preserving treatment, which may reflect genetic heterogeneity
and genetic instability. Moreover, the molecule X was expressed in the tumor cells using in-situ
hybridization method.

DNA and RNA were also extracted from fresh frozen tissue. Copy number analysis (CNA) of
retinoblastoma tumor cells had wide variety, which may reflect heterogeneity of tumor cells. The
expression of molecule X was enhanced in retinoblastoma tumor cells, and detected the target
protein of molecule X, molecule Z. N-myc was over-expressed in RB1 negative retinoblastoma
tumor cells. The expression of N-myc and molecule X had positive correlation in our analysis, so
molecule X may have very important factor for carcinogenesis of retinoblastoma.

Clinical data for second primary neoplasms after retinoblastoma was collected, but no specific
patient’s complain was detected. Very long-term follow-up was necessary, so education and
enlightenment would be reasonable and practical. The CRX protein expression was determined
very important to diagnose late-onset metastasis of retinoblastoma but not secondary neoplasms.

The differential diagnosis of ciliary body carcinoma and melanoma was important but difficult
because both had dense pigment and resemble morphology. Ciliary body carcinoma had BRAF
gene mutations but negative for SOX10 protein, but melanoma was positive for SOX10, and also
had GNAQ or GNA1l mutation. These genetic differences were important for diagnosis, and
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contribute to elucidate carcinogenesis.

Cetuximab was determined to enhance the anti-tumor effect of carbon ion radiotherapy for
head and neck squamous cell carcinoma by delaying of DNA repair and inducing apoptosis. This
may contribute eye-preserving therapy for head and neck carcinoma. In addition the result of
ocular salvage rate was reported in case series of naso-sinus malignant carcinoma with
periosteal invasion.

A novel diagnostic marker considered to be useful for diagnosis and prognostic prediction in an
eye rare carcinoma were obtained by the marker screening. By identifying the developmental
origin of tumor markers and identifying expressing cells with using genetically modified mice, we
were able to identify the molecules and related pathways that might be the key to its

pathogenesis and diversity acquisition for ophthalmologic rare cancer.
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