
List of Figures

Figure 1. Scope of Research Work..........................................................................vm
Figure 2. Varying GenomeSizesof different organisms.......................................3
Figure 3. Client Server Model Implemented for Distributed Application.....20
Figure 4. Technologies used to implement the Distributed Application.........29
Figure 5. User Interface with the Distributed Web Application, to Upload the

FASTA FILE CONTAINING DNA SEQUENCING DATA.............................................. 30

Figure 6. Webpage displaying the Result of the query fired on the database

RESIDING ON THE REMOTE MACHINE ......................................................................31
Figure 7. Difference between the structure of RNA and DNA.........................47
Figure 8. DNA, as a chain of smaller molecules or nucleotide bases...............50
Figure 9. Three Dimensional view of Nucleotide Sequence................................ 52
Figure 10. One Dimensional view of Nucleotide Sequence................................ 52
Figure 11. Repeated DNA Sequences in Eukaryotic Genomes.............................61
Figure 12. Signal Representation of the function stated in Example 1 - A

Stationary Signal................................................................................................64
Figure 13. Signal Representation of the function stated in Example 2 - A Non-

Stationary Signal................................................................................................64
Figure 14. Discrete-Time Signal Representation of the function stated in

Example 1...............................................................................................................66
Figure 15. Discrete-Time Signal Representation of the function stated in

Example 2...............................................................................................................66
Figure 16. Various domains in which signals are represented.........................74
Figure 17. Wavelet Transform (Analysis Phase).................................................86
Figure 18. "Mallat-Tree" forThree Level Wavelet Decomposition................. 87
Figure 19. Inverse Wavelet Transform (Synthesis Phase)...................................98
Figure 20. "MallatTree" for Synthesis Phase.......................................................99

Figure 21. DNA sequencing per dollar is increasing faster than storage

CAPACITY PER DOLLAR............................................................................................ 106
Figure 22. Visual representation of four level decompositions displaying

REDUCING LENGTH TREND, OF A SEQUENCE AS EXPLAINED IN EXAMPLE 1........... 118
Figure 23. Graph representing Data Reduction upto nearly 64 times for

METAGENOMIC SEQUENCE WITH ACCESSION NO. SRR00675.1.2 ....................119
Figure 24. Graph representing Data Reduction upto nearly 64 times for

CONTIG 46 OF E.COLI K12 STRAIN....................................................................... 120
Figure 25. Graph representing Data Reduction upto nearly 64 times for

Chromosome 26 of FIomo Sapiens.................................................................121

XXI



Figure 26. Graph representing Data Reduction upto nearly 64 times for

Chromosome 3 of C. Elegans........................................................................ 122
Figure 27. Visual representation of compressed form metagenomics sequence 

having Accession Number >gnl | SRA | SRR000675.1.2 

EXHS9OF01EH7NX.2, upto 64 times reduction, using proposed

ALGORITHM APPLYING MULTI-LEVEL HAAR WAVELET TRANSFORM.................... 123
Figure 28. Steps to Identify the Identical Reads.................................................129
Figure 29. List of Read Numbers of Identical Reads (Starting Read Number is

62}.........................................................................................................................135
Figure 30. Matlab Output of Sequence Numbers which are Duplicate Reads

FOR A SEQUENCING DATA WITH ACCESSION NUMBER SRR065619...................136
Figure 31. Statistical output generated by Matlab Program for finding

Duplicate Reads..................................................................................................137
Figure 32. Matlab Program output depicting the Total Number of Unique

Duplicate Reads...............................................  138
Figure 33. Improvised Algorithm for Recognizing Identical Reads...............139
Figure 34. Visual representation of Short Tandem Repeat Region in sequences

as in Example 1, using multi-level Haar Wavelet Transform............ 155
Figure 35. Detailed Graphical representation of Short Tandem Repeat Region 

in sequences as in Example 1(a), using multi-level Haar Wavelet

Transform...........................................................................................................156
Figure 36. Graphical representation of Short Tandem Repeat Region. RED 

coloured ellipse defines the STR region containing mono-homopolymer

...............................................................................................................................156
Figure 37. Detailed Graphical representation of Short Tandem Repeat Region

in sequences as in Example 1(b), using multi-level Haar Wavelet

Transform........................................ .............. .................................................. 157
Figure 38. Representing the Discrete Wavelet Transform of the sequence in

Example-2 with four repeat regions............................................................158
Figure 39. The Graphical Representation of output of Wavelet-based

technique for searching............... ................................................................. 159
Figure 40. The output from MISA software, repeats found with default

parameters.........................................................................................................160
Figure 41. Graphical Representation of Short Tandem Repeat Regions from 

sequence extracted from the the human genome RefSeq database 
(release 28)........................................................................................................ 161

xxn


