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Immunohistochemistry (IHC) is designed to locate and label cellular structures in order to detect disease states. However, in the case of diseases 

such as cancer, genetic mutations may be the underlying cause, and so the specific type and location of these mutations are of diagnostic and 

prognostic interest. In situ hybridization (ISH) procedures may be utilized to detect specific mutations and yield diagnostic and prognostic 

information through the application of molecular probes. One type of mutation that ISH probes may be able to detect is deletion mutations.

A deletion mutation is a type of mutation where a segment of DNA is not copied during replication and is therefore deleted from the genetic 

sequence.4 The size of the deleted segment can be anywhere from a single nucleotide to an entire section of a chromosome.4 Such mutations can 

be hemizygous (one copy) or homozygous (both copies) and have been implicated in a large number of diseases, including the majority of cystic 

fibrosis cases.4

Frameshift mutations can also be a devastating result of deletion mutations. These mutations arise when the genetic deletions do not occur 

in multiples of three.4 This is because the genetic code is read by the cell in groups of three bases at a time, known as “triplet codons.”4 If a 

deletion mutation disrupts this reading frame by throwing off the codon count, then the entire genome sequence will be read incorrectly.4

Research has shown that human cancer tends to result from an accumulation of genetic errors or mutations that eventually transform normal 

cells into cancerous tumor cells.1 This may take the form of cancer-promoting mutations combined with the loss of tumor suppressor genes.

For example, p16 INK4a is a tumor suppressor protein that has been found to be involved in the pathogenesis of a variety of malignancies.3 

Analyses of the p16 INK4a gene have revealed the presence of homozygous deletions or frameshift mutations in several human cancers.2,3 

Likewise, mutations or deletions in the gene for transcription factor and tumor suppressor SMAD4 have also been implicated in multiple human 

cancers, including cholangiocarcinoma, colorectal cancer, head and neck cancer, and pancreatic cancer.6

In addition to IHC antibodies that can detect the presence of proteins coded by genes of interest, Biocare Medical offers a line of ISH probes 

designed to detect the presence or absence of genes of interest directly. 
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To learn more, please visit us at biocare.net or call 1-800-799-9499. 

1. Iengar P. (2012). An analysis of substitution, deletion and insertion mutations in cancer genes. Nucleic acids research, 40(14), 6401–6413. https://doi.org/10.1093/nar/gks290

2. Kimura, H., Klein, A. P., Hruban, R. H., & Roberts, N. J. (2021). The Role of Inherited Pathogenic CDKN2A Variants in Susceptibility to Pancreatic Cancer. Pancreas, 50(8), 1123–1130. https://doi.org/10.1097/

MPA.0000000000001888

3. LaPak KM, Burd CE. The molecular balancing act of p16(INK4a) in cancer and aging. Mol Cancer Res. 2014 Feb; 12(2):167-83. 

4. National Human Genome Research Institute. (2014, April 4). Talking Glossary of Genomic and Genetic Terms. Genome.Gov. Retrieved May 4, 2022, from https://www.genome.gov/genetics-glossary 

5. Rajaram, M., Zhang, J., Wang, T., Li, J., Kuscu, C., Qi, H., Kato, M., Grubor, V., Weil, R. J., Helland, A., Borrenson-Dale, A. L., Cho, K. R., Levine, D. A., Houghton, A. N., Wolchok, J. D., Myeroff, L., Markowitz, S. D., Lowe, S. W., 

Zhang, M., Krasnitz, A., … Powers, R. S. (2013). Two Distinct Categories of Focal Deletions in Cancer Genomes. PloS one, 8(6), e66264. https://doi.org/10.1371/journal.pone.0066264 

6. Zhao M, Mishra L, Deng CX. The role of TGF-β/SMAD4 signaling in cancer. Int J Biol Sci. 2018;14(2):111.

WP_0087


