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Intra-species sequence diversity and inter-species sequence conservation
Across the span of evolutionary time, organisms have evolved from common ancestors to a stage where there remains no visible trace of similarity. However, at the microscopic level, it is a very different story. If we examine genes or proteins with similar functions, we often find a high degree of similarity even in species as different as humans and chickens. At the same time, for certain classes of proteins that perform the same function (eg. immunoglobulins), there exists a high degree of sequence diversity even in the same individual, let alone the same species. The aim of this project is, therefore, to examine different classes of proteins and/or genes in an inter-specific and an intra-specific manner, in order to demonstrate this phenomenon.
Materials and Methods:

1. I will be using various online databases (eg. NCBI, UCSC genome browser, EMBL) and resources (eg. ClustalW, MUSCLE) to download sequences of interest and aligning them globally.

2. The alignment scores act as a distance measure to build a hierarchical clustering tree.
3. The pair-wise alignment profiles are converted to a numerical (binary) profile to indicate mismatches (0) and matches (1) in the alignment.

4. A cumulative sum of the above numerical profile can be computed as an approximation of a sequence similarity “profile”. The profiles can then be clustered based on Pearson’s correlation coefficients and the results compared with the above. This analysis will be undertaken keeping one of the sequences constant.
Test data:

For the inter-specific comparison I have looked at cytosolic phosphoenol pyruvate carboxykinase (PCK1) gene across 12 species. This gene is important for gluconeogenesis in liver and kidney cells. The sequences from yeast and bacteria are of analogs.

In order to undertake the intra-specific comparison, I plan to look at Immunoglobulin G (IgG) variable and constant region proteins from humans and other species. I chose this class of proteins due to inherent sequence variability and conservation as part of their functional role in organisms.
