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ASSIGNMENT ANSWERS

1a) The Criterion of Database searching are;

        Privacy of search

Timeline

Limitations of Database search

1) Privacy of Search: When you search for something on the internet, your queries are stored and associated with either the IP address of your computer, or an account you're logged into. For example, if you have logged into Google and used their search engine, your searches can be tied to the account. By associating your computer or account with your searches, recent searches can be offered in the search box as you type, and more relevant results may be returned. Unfortunately, by recording your search criteria, the information can also be used to target advertisement to things you've searched for.

2) Timeline: This acts as a temporal restriction as a search criterion was not necessary due to the topicality of the search strings. This means that more than 99% of the records found by the search string referred to articles published within the last decade.

3) Limitations of Database search: Unlike the keyword search, it is not that easy to query a database. The query originator needed to know table names, column names, possibly units of measurement used  in the tables, codes for certain values etc. The search scalability problems arise when multiple databases or structured stores need to be accessed and the search results need to be combined.

1b) BASIC LOCAL ALIGNMENT SEARCH TOOL (BLAST)

NCBI BLAST: This is the most commonly used sequence similarity search tool. It uses heuristics to perform fast local all alignment searches.

PSI BLAST: It allows users to construct and perform a BLAST search with a customs position-specfic scoring matrix which can help find distant evolutionary relationships. PHI-BLAST functionality is also available to restrict results using patterns.

2a) Differences between Dayhoff PAM matrices and BLOSUM matrices.

Amino acids, nucleotides or any other evolutionary character are replaced by others at some rate . For example, imagine an evolutionary sequence with three possible states, A, B, and C. If substitution model is time- reversible, there will be three transition rates, A< >B, B< >C, and A< >C.

Suppose the rates are 1,1 and 0 respectively in units of substitution per 100 characters per unit of time. After one unit of time, in a 300 character long sequence originally composed equally of As, Bs and Cs, we expect there ty have been one A to B substitution and one B to C substitution. If we are comparing two homologous sequences in living organisms, because one unit of time has passed for both sequences, we would expect two A to B and two B to C substitutions between the present day sequence.

2b) Heuristic Database searching: This is the quality of a database to be able to answer the queries asked by the computer user, more quickly but is not certain to arrive at an optimal solution.

3a) 

1) Sequence Homology: is the biological Homology between DNA, RNA or protein sequences, defined in terms of shared ancestry in the evolutionary history of life. 

2) Sequence Similarity: is first of all a general description of a relationship but nevertheless its more or less common practice to define similarity as an optimal matching problem.

3) Sequence Identity: is the amount of characters which match exactly between two different sequences.

3b) Methods of Alignment Algorithm includes;

1) Dot-matrix methods

2) Dynamic programming

3) Word methods

Pairwise Sequence Alignment

There are two types of pairwise alignments, local and global alignments.

1) A local alignment is an alignment of two sub-regions of a pair of sequences. This type of alignment is appropriate when aligning two segments of genomic DNA that may have local regions of similarity embedded in a background of a non-homologous sequence. 

2) A global alignment is a sequence alignment over the entire length of two or more nucleic acid or protein sequences. In a global alignment, the sequences are assumed to the homologous along their entire length.

4a) The differences between Local and Global alignment

Global alignment is when you take the entirety of both sequences into consideration when finding alignments, wheras in local you may only take a small portion into account.

4b) The differences between sequence similarity, homology and identity

Sequence similarity is a measure of an empirical relationship between sequences.

Sequence identity is the amount of characters which match exactly between two different sequences.

Sequence homology is the biological homology between DNA, RNA or protein sequences, defined in terms of shared ancestry in the evolutionary history of life.

