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ApproachApproach



Align Sequences with Align Sequences with ClustalClustal--XX

Alignment of amino acid sequences



HMM ProcessHMM Process
Used 6 genome frames from course Used 6 genome frames from course 
directorydirectory
Built 21 different HMM Models (Built 21 different HMM Models (hmmbuildhmmbuild))
•• One containing all sequencesOne containing all sequences
•• The rest containing subsets of sequencesThe rest containing subsets of sequences

hmmcalibratehmmcalibrate –– scores sequencesscores sequences
Ran Ran hmmsearchhmmsearch on input genome files in on input genome files in 
FASTA formatFASTA format
Extracted relevant sequences from results, Extracted relevant sequences from results, 
including 5kb flanking regionsincluding 5kb flanking regions



hmmsearch hmmsearch OutputOutput

Used this output to extract specific regions of the sequence



Inverted RepeatsInverted Repeats

Blast2seqBlast2seq
•• BlastBlast alignment of a sequence against alignment of a sequence against 

selfself

Designate the boundaries of a given Designate the boundaries of a given 
PP elementelement
Important component for Important component for PP elementselements
•• Transposase recognizes it, enabling it to Transposase recognizes it, enabling it to 

transposetranspose



Hits with Inverted RepeatsHits with Inverted Repeats



Aligned Sequences with Aligned Sequences with ClustalClustal--XX

Multiple alignment of 26 transposon sequences



Phylogenetic TreePhylogenetic Tree

3 clades of 3 clades of 
sequences sequences 
clustered together clustered together 
supported by supported by BlastBlast
resultsresults



ResultsResults

Sequences seem to fall into at least 3 Sequences seem to fall into at least 3 
clades, based on clades, based on ClustalClustal--XX alignment and alignment and 
phylogenetic treephylogenetic tree
Theses clades are also supported by Theses clades are also supported by BlastBlast
results against NCBI database nrresults against NCBI database nr
None of the sequences show exact None of the sequences show exact 
homology to each otherhomology to each other
•• Indicates several insertions or a long time Indicates several insertions or a long time 

since first insertionsince first insertion



ConclusionConclusion
P elements in P elements in Aedes aegypti Aedes aegypti seem to come from seem to come from 
ancient lineagesancient lineages
•• DonDon’’t resemble one another on nucleotide levelt resemble one another on nucleotide level
•• Still seems to be some similarity on the amino acid Still seems to be some similarity on the amino acid 

level, as seen through the level, as seen through the Blast Blast results (THAP protein)results (THAP protein)

Successful in finding most intact Successful in finding most intact PP elements from elements from 
the genomethe genome
•• From blasting From blasting PP elements against the genome, resulting elements against the genome, resulting 

in more than 100 hits for some sequencesin more than 100 hits for some sequences

hmmsearch hmmsearch doesndoesn’’t account for frame shifts, so t account for frame shifts, so 
we may be missing some we may be missing some P P elementselements
•• Would have used Would have used genewise,genewise, but it is computationally but it is computationally 

much more expensivemuch more expensive
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