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Abstract

HERZ2 encodes a transmembrane receptor tyrosine kinase. Its amplification and overexpression
are associated with many types of human tumors. However, studies on colorectal
adenocarcinomas (CRCs) remain controversial. Here we use a comparative investigation on
relative changes of HER2 gene and protein in CRCs as well as its possible biological
mechanisms. To try to clarify the role played by HER2 in CRC, sixty-seven CRC patients in
Taiwan were analyzed. For this analysis, first, we used normalized dual-color fluorescence in Situ
hybridization (FISH) and Photoshop-aided immunohistochemistry (IHC) between cancers and
their autologous non-neoplastic epithelia. Next, we performed Western blotting,
immunoprecipitation, double immunofluorescence, and laser scan confocal microscopy analyses
on CRC lysates. Finally, we statistically analyzed different HER2 grouping associated with
proliferating Ki-67 / MIB-1 index and survival rate. The results showed both HER2 gene gain
and protein increases in CRC were significant in later stages in regards to volumetric progression
and nodal-metastatic Dukes’ stage. Little difference between LN and clinically suspicious
visceral metastasis was observed. Overall, normalized FISH and IHC showed high
cubic-regression correlation, especially in Dukes’ C. Eleven (16%) patients had values above the
cutoff point, including 7(10%) cases in cytosolic and 4(6%) cases in membranous HER2
overexpression. The typical cytosolic HER2 in CRC revealed partially NH2-terminally truncated
proteins (155kDa, followed by (95/112/122kDa) with functional phosphotyrosine activity (at
least p-Y1248), which co-localized with clathrin/lysosome-associated membrane protein (LAMP)
in early lysosomal pathway. Accompanying with p-HER2 increase, the proteins of thymidine
kinase (TK), Ki-67 and carcinoembryonic antigen (CEA) were elevated. In conclusion, our study
showed that cytosolic staining of HER2 also contributed biological activity. We provide a
modified FISH method to autologously compare HER2 change.

Key words: HER2/neu, receptor tyrosine kinase, cytosolic pattern, colorectal adenocarcinomas,
cubic regression correlation
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Immuncflucrecence microscopy (1)
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Immunofluorecence microscopy (2)
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Laser confocal microscopy—COLO205
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