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Figure A.1. An overview of the range of quality values across lhbases at wach
postion in the Fastq file for eggs library. For each position a BoxWhisker type plot

is drawn. The elements of the plot are as follows; the central red line is the median
value, the yellow box represents the inter-quartile range (25-75%), the upper and lower
whiskers represent the 10% and 90% points, the blue line represents the mean quality.
The y-axis on the graph shows the quality scores. The higher the score the better
the base call. The background of the graph divides the y axis into very good quality
calls (green), calls of reasonable quality (orange), and calls of poor quality (red). The
quality of calls on most platforms will degrade as the run progresses, so it is common
to see base calls falling into the orange area towards the end of a read.
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Figure A.2: An overview of the range of quality values across lhbases at wach
postion in the Fastq file for larvae library. For each position a BoxWhisker type plot

is drawn. The elements of the plot are as follows; the central red line is the median
value, the yellow box represents the inter-quartile range (25-75%), the upper and lower
whiskers represent the 10% and 90% points, the blue line represents the mean quality.
The y-axis on the graph shows the quality scores. The higher the score the better
the base call. The background of the graph divides the y axis into very good quality
calls (green), calls of reasonable quality (orange), and calls of poor quality (red). The
quality of calls on most platforms will degrade as the run progresses, so it is common
to see base calls falling into the orange area towards the end of a read.
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Quality scares across all bases {Sanger § lllumina 1.9 encoding)
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Figure A.3: An overview of the range of quality values across lhbases at wach
postion in the Fastq file for each pupae library. For each position a BoxWhisker

type plot is drawn. The elements of the plot are as follows; the central red line is the
median value, the yellow box represents the inter-quartile range (25-75%), the upper
and lower whiskers represent the 10% and 90% points, the blue line represents the
mean quality. The y-axis on the graph shows the quality scores. The higher the score
the better the base call. The background of the graph divides the y axis into very good
quality calls (green), calls of reasonable quality (orange), and calls of poor quality
(red). The quality of calls on most platforms will degrade as the run progresses, so it
is common to see base calls falling into the orange area towards the end of a read.
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. APPENDIX A

Quality scares across all bases {Sanger § lllumina 1.9 encoding)
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Figure A.4: An overview of the range of quality values across lhbases at wach
postion in the Fastq file for each adults library. For each position a BoxWhisker

type plot is drawn. The elements of the plot are as follows; the central red line is the
median value, the yellow box represents the inter-quartile range (25-75%), the upper
and lower whiskers represent the 10% and 90% points, the blue line represents the
mean quality. The y-axis on the graph shows the quality scores. The higher the score
the better the base call. The background of the graph divides the y axis into very good
quality calls (green), calls of reasonable quality (orange), and calls of poor quality
(red). The quality of calls on most platforms will degrade as the run progresses, so it
is common to see base calls falling into the orange area towards the end of a read.
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. APPENDIX A

(A) Fold-change of miRNAs from the egg to larva

(B) Fold—change of miRNAs from larva and pupa

(C) Fold-change of miRNAs from pupa to adults
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Figure A.5: Fold-change of the known miRNAs during the develpment of An.

funestus s.s. The fold-changes were calculated for each miRNA (x-axis) using nor-

malized reads +1 (y-axis, bars).
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. APPENDIX B

script:1 get3’'UTR_sequences.pl

#!/usr/bin/perl
#Connect to the local Ensembl Core database:
use Bio::EnsEMBL::DBSQL:: DBAdaptor;
my $host="localhost’;
my $user='root’;
my $dbname='ag63’;
my $db=new Bio ::EnsEMBL::DBSQL:: DBAdaptor(
—host=>ghost ,
—user=$user,
—dbname>$dbname
)i
# obtain 3'UTR sequences
$slice.adaptor=$db>get_SliceAdaptor ();

my @slices=@$slice.adaptor=>fetch.all ('chromosome’)};

foreach $slice(@slices)
{
$slice—>seq.-regionname ();
my $genes=$slice>get.all_Genes ();
while($gene=shift@$genes})
{
my $gstring=feature2string ($gene);
my $transcripts=$gene>get-all_-Transcripts ();
while ($transcript=shift @ $transcripts})
{
my $tstring=feature2string ($transcript);
my $throutr=$transcript>three.prime.utr ();
if (defined $thr.utr==1)
{
print ">$gstring.”, $thr_utr—=seq () ,"\n
}
}
}
}
sub feature2string
{
my $featuresshift;

my $stableid=$feature=>stable.id ();

return sprintf ($stableid);

}
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. APPENDIX B

script:2 miRandaand RNAhybrid targetsprediction.pl

#!/usr/bin/perl
use DBI;
use DBD:: mysql;
use Bio::EnsEMBL::DBSQL:: DBAdaptor;
use Bio::EnsEMBL:: Compara::DBSQL:: DBAdaptor;
my $hostname="hostname”;
my $port="0000";
my $username="xxx";
my $password="yyy’;
my $mirnasdb="mirnas"”;
my $agdb="ag 63";
my $aedb="ae.63";
my $cg-db="cq-63";
my $dm.db="dm.63";
my $comparadb ="compara58”;
my $resultsdb ="insectar”;
my $ag.core.connection=new Bio ::EnsEMBL::DBSQL:: DBAdaptor(
—host=>$hostname+-user=%username ,
—pass> $password+port=>$port ,
—dbname>$ag.db
)i
my $aecore.connection=new Bio ::EnsEMBL::DBSQL:: DBAdaptor(
—host=>$hostname+user=%$username ,
—pass> $password+port=>$port ,
—dbname>$ae.db
)i
my $cg-core.connection=new Bio ::EnsEMBL::DBSQL:: DBAdaptor(
—host=>$hostname+user=%username ,
—pass> $password+port=>$port ,
—dbname>$cq-db
)i
my $dm.core.connection=new Bio ::EnsEMBL::DBSQL:: DBAdaptor(
—host=>$hostname+user=%$username ,
—pass> $password+port=$port ,
—dbname>$dm.db
)i
my $comparaconnection=new Bio ::EnsEMBL:: Compara ::DBSQL:: DBAdapto
—host=>$hostname ,
—user=$username,
—pass>$password ,
—port=>$port ,
—dbname=>$comparadb
)i
my $mirnasdb_connection = "DBl: mysql:database=$mirnakb ; host=$hostname ; port=$port”;
my $dbh.mirna = DBF>connect($mirnasdb_connection, $username,
my $resultsdb_connection = "DBl:mysql:database=$resultsb ; host=$hostname ; port=$port”;
my $dbh.results = DBf>connect($resultsdb_connection , $username,
open (list ,”"mirnas.list”)
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50 my @mirnanameszlist >;

51 close list;

52 foreach my $mirnalD (@mirnanames)

53 {

54 chomp $mirnalD;

55 my $mirna_sequencefile=mirna.sequencefile ($mirna.lD);

56 push @mysql, $mirnalD;

57 my $slice.adaptor = $agcore.connection=>get.SliceAdaptor ();

58 my @slices = @$slice_adaptor—=>fetch_all ('chromosome’)};

59 foreach $slice (@slices)

60 {

61 my $genes = $slice>get.all_Genes ();

62 while ($gene =shift @{$genes})

63 {

64 my $transcripts = $gene>get_all_Transcripts ();

65 foreach $transcript (@$transcripts})

66 {

67 my $thr_utr = $transcript>three_prime_utr;
68 if (defined $thr_utr==1)

69 {

70 my $genelD = stable.id ($gene);

71 my $genetranscriptiD = stable.id ($transcript);
72 open (utr_file , ">utrs. fasta”);

73 print utr_file ">$genelD”,”\n", $thr_utr—=seq () ,"\n\n";
74

75 my $mirnafile = "$mirna.ID. fasta”;

76 my $utr_file="utrs.fasta”;

77 my $mirandaparameters=-sc.100—en_.—14_—keyval—out_mirandafile”;

78 my $miranda = "/usr/local/bin/miranda$mirnafile _$utr_file _.$mirandaparameters”;
79 system ($miranda);

80 open (mirandafile ,"miranda-file”);

81 my @mirandafile=<mirandafile >;

82 foreach my $line (@mirandafile)

83 {

84 chomp $line;

85 if ($line ="/\/\/hit_info/)

86 {

87 chomp $line;

88 my @mirandaanalysis=mirandaanalysis($line);

89 my @mirandaresult;

90 push @mirandaresult,$mirnalD , $genelD , $genetranscriptID , @mirandaanalysis;
91 my $sth=$dbhresults—>prepare ('insertinto_ag-miranda-values.(?,?,?,?,?2,?2,2,?,2,?2,2,2,2,2,2,?)");
92 $sth—>execute (@mirandaesult);

93 }

94 }

95

96 my @orthologinfo=ortholog($genelD);
97 my $mirnafile = "$mirna.ID. fasta”;
98 my $orthologsutrs_file="orthologs-utrs_file.fasta”;

99 my $mirandaparameters=sc.80_—en_.—14_—keyval—out_mirandaortho_file”;

173



. APPENDIX B

my $miranda = "/usr/local/bin/miranda$mirnafile .$orthologsutrs_file_$mirandaparameters”;
system ($miranda);
open (mirandafile, "miranda.ortho_file”);
my @mirandafile=<mirandafile >;
foreach my $line (@mirandafile)
{
chomp $line;
if ($line ="/\/\/hit_info/)
{
chomp $line;
my @mirandaanalysis=mirandaanalysis ($line);;
my @mirandaresult;
push @mirandaresult,$mirnalD, @orthologinfo ,$genelD, $genetranscriptID , @mirandaanalysis;
my $sth = $dbhresults—>prepare ('insertinto.ag-mirandaortho_values.(?,?,?,?,?,?,?,?,?,?2,2,2,2,?2,2,2,2.,2)");
$sth—>execute (@mirandaesult);

}

my $rnahybrid = "/usr/local/bin/RNAhybrid—s_3utr_fly .—q_$mirnafile —~t_$utr_file —c.>_rnahybridfile”;
system ($rnahybrid);
open (rnahybridfile ,"rnahybrid_file”);
my @rnahybridfile=<rnahybrid.file >;
foreach my $line (@rnahybridfile)
{
chomp $line;
if ($line ="/$genelD/)
{
chomp $line;
my @rnahybridanalysis=rnahybridanalysis($line);
my @rnahybridresult;
push @rnahybridresult ,$mirnalD , $genelD , $genetranscriptID , @rnahybridanalysis ;
my $sth = $dbhresults—>prepare ('insertinto_ag-rnahybrid.values.(?,?,?,?,?2,?,?2,2,2,2,2,2)");
$sth—>execute (@rnahybridresult);
}

134
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e

sub mirna-sequencefile

my $mirnalD=shift;

my $sth = $dbhmirna—prepare ("selectx_from_ag-mirnas.wheremirna.id_=_."$mirna.ID'");
my $ret = $sth->execute;
while ( my @row = $sth->fetchrow.array)

{

open (mirna-file, ">$mirnaID.fasta”);
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print mirna_file ">$row[0]\n$row[3]\n";

}

sub stableid

{

my $feature =shift;

my $stableid = $feature=>stable.id ();
return ($stableid);

}

sub mirandaanalysis

{

my $line=shift;

my @analysis;

my @hit-line=split("\t",$line);
$hitline [0]="s/.x=//;
$hitline[1]="s/.x=//;
$hitline[2]="s/.x=//;

$hitline [3]="s/.x=//;

$hitline [4]="s/.*x=//;

$hitline [5]="s/.x=//;

$hitline [6]="s/.x=//;

$hitline [7]="s/.*x=//;

$hitline [8]="s/.x=//;

$hitline [9]="s/.x=//;

$hitline [10]="s/.x=//;

$hitline [11]="s/.x=//;
$hitline[12]="s/.x=//;

$hitline [13]="s/.x=//;

$hitline [14]="s/.x=//;
$hitline[12]="tr/a—z/A-Z/;

$hitline [14]="tr/a—z/A-Z/;

my @mirnaalignment=seed ($hitline [12]);
my @utr.alignment=seed ($hitline [14]);
my @mapalignment=seed ($hitline [13]);
my $a=join(’’,@map-alignment);
$a=%5/\s/sl/g;

$a=73/\|/m/g;
$a=75/\:/s/g;
if (($a eq "mmmmmmms”’) and ($utelignment[7] eq "A"))
{
push @analysis, '8mer’;
}
elsif ($a eq "mmmmmmms”)
{
push @analysis,’'7mer.M8";
}
elsif (($a eq "smmmmmms”) and ($utelignment[7] eq "A"))
{
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push @analysis, '7mer.Al’;

}
elsif (($a eq "smmmmmms”’) or ($a eq "mmmmmmss”))
{
push @analysis, '6mer’;
}
else
{
push @analysis, 'naseedmer’;
}

push@analysis ,
"$hit-line [3]",
"$hit_line[4]",
"$hit_line [5]",
"$hit_line[6]",
"$hit-line [7]",
"$hit-line [8]",
"$hit_line[9]",

"$hit_line [10]",
"$hit_line[11]",
"$hit_line[12]",
"$hit_line [13]",
"$hit_line [14]";

return (@analysis);

Iy

sub seed

{

my $seed=shift;

my $enddength ($seed);
my $start=$end-8;
my @array=split('',$seed);

my@seed ;
my $i=0;
my $n;
for (@array)
{
my $n=%array[$start+$i];
push @seed, $n;
$i++;
¥
return @seed;
}
sub ortholog

{

open (orthologsutrs_file , ">orthologs_utrs_file . fasta”);

my $gene =shift;

my $memberadaptor= $comparaxonnection=>get.adaptor ("Member”);

my $member= $membendaptor=>fetch.-by_sourcestableid ("ENSEMBLGENE" ,"$gene");
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250 my $homology.adaptor=$comparaonnection=>get.adaptor ("Homology”);

251 if (defined $member)

252 {

253 my @species=("Drosophilanelanogaster”,”Aedesaegypti”,”Culexquinquefasciatus”);

254 foreach $sp(@species)

255 {

256 my $homologies = $homologyadaptor—>fetch.all_by_Member.paired-species ($member,"$sp”);
257 foreach my $homology (@$homologies)

258 {

259 my @pairedspecies;

260 foreach my $memberattribute (@$homology->get.all_Member Attribute})
261 {

262 my ($member, S$attribute) = @memberattribute};

263 push @pairedspecies, $member;

264 }

265 my @pairedspecies =map ($.—>stable.id , @pairedspecies);

266 foreach $ortholog(@pairedspecies)

267 {

268 chomp $ortholog;

269 if ($ortholog="/FB/)

270 {

271 my $geneadaptor = $dmcore.connectior=>get_-GeneAdaptor ;

272 my $gene = $geneadaptor>fetch.by_stableid ("$ortholog”);

273 my $transcripts = $gene>get.all_Transcripts ();

274 while ($transcript =shift @ $transcripts})

275 {

276 my $throutr = $transcript>threeprime_utr;

277 if (defined $thr_utr==1)

278 {

279 print orthologsutrs_file ">$ortholog”,”\n”, $thr_utr—>seq(),”\n\n";
280 my $orthologgenetranscriptiD = stableiid($transcript);
281 return ($ortholog, $orthologgenetranscriptiD);
282 }

283 }

284 }

285 if ($ortholog="/CP/)

286 {

287 my $geneadaptor = $cqcore.connection=>get-GeneAdaptor ;

288 my $gene = $geneadaptor>fetch_by_stableid ("$ortholog”);

289 my $transcripts = $gene>get_all_Transcripts ();

290 while ($transcript =shift @ $transcripts})

291 {

292 my $thr_utr = $transcript>threeprime.utr;

293 if (defined $thr_utr==1)

294 {

295 print orthologsutrs_file ">$ortholog”,”\n”, $thr_utr—seq(),"\n\n";
296 my $orthologgenetranscriptiD = stableiid($transcript);
297 return ($ortholog, $orthologgenetranscriptliD);
298 }

299 }
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}
if ($ortholog="/AA/)
{
my $geneadaptor = $aecore.connection=>get-GeneAdaptor ;
my $gene = $geneadaptor>fetch_by_stableid ("$ortholog”);
my $transcripts = $gene>get_all_Transcripts ();
while ($transcript =shift @ $transcripts})
{
my $thr_utr = $transcript>threeprime._utr;
if (defined $thr_utr==1)
{
print orthologsutrs_file ">$ortholog”,”\n”, $thr_utr—seq(),"\n\n";
my $orthologgenetranscriptiD = stableiid($transcript);
return ($ortholog, $orthologgenetranscriptliD);

}

sub rnahybridanalysis

{

my $line=shift;

my @analysis;

my @hit_line=split(”:”,$line);
$hitline [0]="s/.x=//;
$hitline [1]="s/.x=//;
$hitline[2]="s/.x=//;
$hitline [3]="s/.x=//;
$hitline [4]="s/.*x=//;
$hitline [5]="s/.x=//;
$hitline [6]="s/.x=//;
$hitline [7]="s/.x=//;
$hitline [8]="s/.x=//;
$hitline [9]="s/.x=//;
$hitline [10]="s/.x=//;
$hitline [7]=" tr/a—z/AZ/;
$hitline [7]="s/\s/—/g;
$hitline [8]=" tr/la—z/A-Z/;
$hitline [8]="s/\s/—/g;
$hitline [9]=" tr/a—z/AZ/;
$hitline [9]="s/\s/—/g;
$hitline [10]=" tr/a—z/A-Z/;
$hitline [10]="s/\s/—/g;
push @analysis,

"$hit_line [1]",

"$hit_line [3]",
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"$hit_line [4]",
"$hit_line [5]”,
"$hit_line [6]”,
"$hit_line [7]”,
"$hit_line [8]",
"$hit_line [9]”,

"$hit_line [10]";
return (@analysis);

}

script:3 MicroTartargetsprediction.sh

#1/bin/sh

2 microtar—t ag-utrs.fa—q ag-mirnas.fa—f ag-microtar_results.tsv
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