Galactose-N-acetyl-galactosamine (Gal-GalNAc): A carbohydrate marker for simple mass screening test for cancer
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Abstract (300 word limit)
Statement of the Problem: Early detection, hence prevention is our best strategy to combat the global scourge cancer. Current technologies for mass screening are inaccurate and/or prohibitively expensive, hence not readily acceptable by the public. Described is a simple, rapid, inexpensive and accurate method for mass screening of cancers and precancerous of the lung, colon and breast. Methodology & Theoretical Orientation Comparative and correlative studies of the pathology and pathogenesis of colon cancer in animal models and human disease have resulted in conceptualization of ‘field effect’ theory in carcinogenesis, and identification of the marker D-galactose-β [1→3]-N-acetyl-D-galactosamine (Gal-GalNAc) expressed early during carcinogenesis. This assimilated body of knowledge has resulted in development of a simple rectal mucus test for colon cancer screening which is also adapted for screening other epithelial cancers and precancers expressing Gal-GalNAc in the tissues as well as their secretions in the bronchus, nipple fluid, prostate etc. Gal-GalNAc in these secretions is detected by enzymatic oxidation by galactose oxidase (10 minutes) followed by color reaction with Schiff’s basic fuchsin (1 minute). Findings: Studies done worldwide have shown > 90% sensitivity and specificity for colorectal and lung cancers. Conclusion & Significance: The high sensitivity and specificity as well as the cost-effectiveness of this test makes it a great tool in our strategies for early detection, hence control of colon and lung cancers. Similar expression of this marker in cancers of breast, prostate etc. through ‘field effect’ makes it potentially useful for their screening as well. Because of its high accuracy (as opposed to fecal occult blood tests for colon cancer) and cost-effectiveness (compared to mammography and chest X-ray for breast and lung cancers respectively) it would reduce the number of unnecessary colonoscopies, chest X-rays, mammography and other expensive, cumbersome and/or unsafe procedures, thereby decreasing the total national health-care cost.
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Figure 1: Gal-GalNac is oxidized at C6 positions by galactose oxidase to yield 2 vicinyl aldehydes which is reacted with Schiff’s basic fuchsin to yield magenta color, negative sample is without color (right panel).
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