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CSC 262
Assignment
1(a)	List and discuss any three (3) criterion of database searching
 1(b)	Explain briefly Basic Local Alignment Search Tool (BLAST) as used in database similarity searching

2(a)	Briefly discuss the differences between Dayhoff PAM Matrices and BLOSUM Matrices
2(b)	 Explain briefly Heuristic Database Searching

3(a) 	Define the following (i) Sequence Homology    (ii) Sequence Similarity   
(iii) Sequence Identity
3(b) 	(i)	Give any three (3) methods of Alignment Algorithm
(ii)	Discuss briefly Pairwise Sequence Alignment

4(a)	Differentiate between Global Alignment and Local Alignment
4b 	Distinguish between the following
(i) Sequence Homology and Sequence Similarity
(ii) Sequence Similarity and Sequence Identity


SOLUTION
 
1a) mathematical criteria:   >  is used for More Than or After >100, < is used for  Less Than or Before and  >= is used for  More Than or Equal To >=100.
Logical Operators:   Between And Between 1980 And 2000, Or January Or April and  Not Used to exclude data – Not 2000.
Like criteria:  Like * * Contains the words…… - Like *kite* for example,  Like a* Fields starting with a for example and  Like *a Fields ending with a for example.

1b) In bioinformatics, BLAST (basic local alignment search tool) is an algorithm and program for comparing primary biological sequence information, such as the amino-acid sequences of proteins or the nucleotides of DNA and/or RNA sequences. A Blast search enables a researcher to compare a subject protein or nucleotide sequence (called a query) with a library or database of sequences, and identifies library sequences that resemble the query sequence above a certain threshold.
Different types of BLASTs are available according to the query sequences and the target databases. For example, following the discovery of a previously unknown gene in the mouse, a scientist will typically perform a BLAST search of the human genome to see if humans carry a similar gene; BLAST will identify sequences in the human genome that resemble the mouse gene based on similarity of sequence.

 2a)PAM: 
· They are used to score alignment between closely related protein sequences
· Based on global alignment 
· Alignment have high similarity than blosum alignment 
· Mutation is global alignment are very significant 
· Higher number in the PAM matrix naming denotes greater evolution distance 
BLOSUM:
· It is used to score alignment between evolutionary divergent protein sequence. 
· Based on local alignment.
· Alignments have low similarity than PA, alignment.
· Based on high conserved stretches of alignment. 
· Higher numbers in the BLOSUM matrix naming denotes higher  sequence similarity and smaller evolution distance.
2b) Heuristic search refers to a search strategy that attempts to optimize a problem by iteratively improving the solution based on a given heuristic function or a cost measure. ... A classic example of applying heuristic search is the traveling salesman problem (Russell and Norvig 2003).


3a) Sequence homology is the biological homology between DNA, RNA, or protein sequences, defined in terms of shared ancestry in the evolutionary history of life. Two segments of DNA can have shared ancestry because of three phenomena: either a speciation event (orthologs), or a duplication event (paralogs), or else a horizontal (or lateral) gene transfer event (xenologs).

Sequence identity is the amount of characters which match exactly between two different sequences. Hereby, gaps are not counted and the measurement is relational to the shorter of the two sequences.


3b) The three primary methods of producing pairwise alignments are : dot-matrix methods, dynamic programming, and word methods; however, multiple sequence alignment techniques can also align pairs of sequences.

3bii) Pairwise Sequence Alignment is used to identify regions of similarity that may indicate functional, structural and/or evolutionary relationships between two biological sequences (protein or nucleic acid).


4a) Differentiate between Global Alignment and Local Alignment


Global Alignment 
· In global alignment an attempt is made to align the entire sequence (end to end alignment)
· A global alignment contains a letter from both the query and target sequence.
· If two sequence have approximately the same length a similar length the are suitable for global alignment.
· Suitable for aligning to closely related sequence.
· Example of tools are EMBOSS Needle.
Local Alignment 
· Finds local regions with the highest level of similarity between the two sequences
· A local alignment aligns a substring of the query sequence to a substring of the target sequence 
· Any two sequence can be locally aligned as a local alignment finds stretches of sequence with level of matches without considering the alignment of rest of the sequence.
· Suitable for aligning more divergent sequence or distantly related sequence.
4bi) In comparative protein biochemistry, "homology" retains the original meaning of "having a common evolutionary origin" and is used to evolutionarily define two or more proteins by locating common structural characteristics and common spatial distribution of, for instance, beta strands, helices, and folds. Accordingly, homologous protein structures are defined by spatial analyses. Measuring structural homology involves computing the geometric–topological features of a space. One approach used togenerate and analyze three-dimensional (3D) protein structures is homology modeling (also called comparative modeling or knowledge-based modeling). Homology modeling works by finding similar sequences on the basis of the obvious fact that 3D similarity reflects 2D similarity. Nonetheless, it is important to note that homologous structures do not imply sequence similarity as a necessary condition.
Sequence identity is the amount of characters which match exactly between two different sequences. Hereby, gaps are not counted and the measurement is relational to the shorter of the two sequences.
4bii) Sequence identity is the amount of characters which match exactly between two different sequences. Hereby, gaps are not counted and the measurement is relational to the shorter of the two sequences. This has the effect that sequence identity is not transitive, i.e. if sequence A=B and B=C then A is not necessarily equal C (in terms of the identity distance measure) :
A: AAGGCTT
B: AAGGC
C:AAGGCAT
Here identity(A,B)=100% (5 identical nucleotides / min(length(A),length(B))).
Identity(B,C)=100%, but identity(A,C)=85% ((6 identical nucleotides / 7)).
Similarity is the degree of resemblance between two sequences when they are compared. This is dependent on their identity. It shows the extent to which residues in aligned. Similar sequences have similar properties.
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 (for sequence alignments or unless defined otherwise). Hereby, the optimal matching algorithm finds the minimal number of edit operations (inserts, deletes, and substitutions) in order to align one sequence to the other sequence . Using this, the percentage sequence similarity of the examples above are sim(A,B)=60%, sim(B,C)=60%, sim(A,C)=86% .
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