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Align Sequences
with CLUSTAL-X

Create HMM
with hmmbuild

=

Search all six frames
of Aedes genome
with hmmsearch

Calibrate HMM

-~

Look for inverted repeats

Extract Amino Acid
and Nucleic Acid
flanking sequences

Identify P~Elements
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CLUSTAL ¥ (1.81l) multiple sequence alignment
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gl| 28630150 | gb|ARM94946.1 |

gi| 23664272 |gb|AAN3IS288.1 |

gi| 3856 'Y | ref |NEP_0T78548.2|

gl|10429%64|dbj |BAELSE09.1|

gi|5710 0 ref |XP_544556.1 | MTHNSEIQIQTENHELNEVHNOSDPEARVLEPSASGPAPLCAQGCECEGLLT

gi| 50746565 | ref |XP_420555.1|

Alignment of amino acid sequences
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¢ Used 6 genome frames from course
directory.

¢ Built 21 different HMM Models (hmmbuild)

e One containing all sequences
e The rest containing subsets of sequences

¢ hmmcalibrate — scores SeqUERNCES

¢ Ran hmmsearch on input genome files in
FASTA format

¢ Extracted relevant sequences frrom resuits,
including 5kb flanking regions
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Sequence Description
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Used this output to extract specific regions of the sequence
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¢ BlastZseq

o Blast alignment of a sequence; against
self

+ Designate the boundaries of a given
P element
¢ Important component for P elements

e Transposase recognizes it, enabling It to
transpose
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PREDICTED:

THAP domain containing '_-J
[Danio rerio]
ENSANGPODODOONSELT
[Anopheles  gambiae st

catgaaaacgacttgtitaaticacgeaagzecctt) hypo 1C protein
aacaataaaatcagcaacaaactg 34875 [Homo  sapi-

cacgtggtatatggacggtecct No  significant  similarity
found
aagtggttagageccgcgectacacageaaage | PREDICTED:  similar  to
catattaaaggtgtetggt (etc) THAP  domain  contain-
ing 9 [Strongylocentrotus
purpuratus|
tcttcgcgcaactetocattcatagactety PREDICTED:  similar to
THAP  domain  contain-
ing 4 [Strongylocentrotus
purpuratus|
cogeggctacanageaaagecatgetgaag- | PREDICTED:  similar  to
tgtctggettcgagtcccggteggtocag THAP domain  contain-
letc) ing 4 [Strongylocentrotus
purpuratus|
acatacagcttctectetettegatoattzateg reverse transcriptase-like pro-
) tein
transposase [Drosophila
melanogaster]
PREDICTED: similar to
Ehtngk,tt+..1:t.1+.:1tt1+.g:u.t+..1t.1 THAP domain  contain-
ing 9 [Strongylocentrotus
purpuratus|
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Multiple alignment of 26 transposon sequences



Phyiogeneticiliee

¢ 3 clades of
seguences
clustered together
supported by Blast
results




Results

¢ Seguences seem to falll into at least 3
clades, based on Clustal-X alignment and
phylogenetic tree

¢ These clades are also supported by Blast
results against NCBI database nr

+ None of the seguences show exact
homology to each other

o Indicates several insertions or a long time
since first insertion



Conclusion

+ P elements inf Aedes aegypti seem to come from
ancient lineages
e Don’t resemble one another on nucleotide level
o Still seems to be some similarity on the amino acid
level, as seen through the Blast results (THAP protein)
¢ Successful in finding most intact P elements from
the genome
e From blasting P elements against the genome, resulting
in more than 100 hits for some sequences
¢ hmmsearch doesn't account for frame shifts, so
we may be missing some P elements

o Would have used genewise, but it is computationally
much more expensive
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