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Selbach, M., Schwanhäusser, B., Thierfelder, N., Fang, Z.,Khanin, R., and Rajewsky,

N. (2008). Widespread changes in protein synthesis induced by microRNAs.Nature,

455(7209):58–63.38, 112

Sethupathy, P., Megraw, M., and Hatzigeorgiou, A. G. (2006).A guide through present

computational approaches for the identification of mammalian microRNA targets.

Nat Methods, 3(11):881–6.28, 115

Shamimuzzaman, M. and Vodkin, L. (2012). Identification of soybean seed devel-

opmental stage-specific and tissue-specific mirna targets by degradome sequencing.

BMC Genomics, 13:310.47

Sharakhov, I. V., Serazin, A. C., Grushko, O. G., Dana, A., Lobo, N., Hillenmeyer,

M. E., Westerman, R., Romero-Severson, J., Costantini, C., Sagnon, N., Collins,

F. H., and Besansky, N. J. (2002). Inversions and gene order shuffling in anopheles

gambiae and a. funestus.Science, 298(5591):182–5.8

Shiff, C. J., Minjas, J. N., Hall, T., Hunt, R. H., Lyimo, S., and Davis, J. R. (1995).

Malaria infection potential of anopheline mosquitoes sampled by light trapping in-

doors in coastal Tanzanian villages.Med Vet Entomol, 9(3):256–62.10, 11

153

 

 

 

 



REFERENCES

Sinden, R. E. and Billingsley, P. F. (2001). Plasmodium invasion of mosquito cells:

hawk or dove?Trends Parasitol, 17(5):209–12.12

Skalsky, R. L., Vanlandingham, D. L., Scholle, F., Higgs, S.,and Cullen, B. R. (2010).

Identification of microRNAs expressed in two mosquito vectors, Aedes albopictus

and Culex quinquefasciatus.BMC Genomics, 11:119.13, 40, 46, 75, 76, 87, 110

Smalheiser, N. R. and Torvik, V. I. (2005). Mammalian microRNAs derived from

genomic repeats.Trends Genet, 21(6):322–6.14

Stark, A., Brennecke, J., Bushati, N., Russell, R. B., and Cohen, S. M. (2005). Animal

microRNAs confer robustness to gene expression and have a significant impact on

3’UTR evolution.Cell, 123(6):1133–46.27, 37

Stark, A., Brennecke, J., Russell, R. B., and Cohen, S. M. (2003). Identification of

Drosophila microRNA targets.PLoS Biol, 1(3):E60. 25, 27, 29, 30, 31, 32, 104,

117

Stark, A., Kheradpour, P., Parts, L., Brennecke, J., Hodges,E., Hannon, G. J., and

Kellis, M. (2007). Systematic discovery and characterization of fly microRNAs

using 12 Drosophila genomes.Genome Res, 17(12):1865–79.87

Sunkar, R., Zhou, X., Zheng, Y., Zhang, W., and Zhu, J.-K. (2008). Identification of

novel and candidate miRNAs in rice by high throughput sequencing.BMC Plant

Biol, 8:25.78

Swellengrebel, N., Annecke, S., and De Meillon, B. (1931). Malaria investigations

in some parts of the Transvaal and Zululand.South African Institute for Medical

Research, 4:245–274.10

154

 

 

 

 



REFERENCES

’t Hoen, P. A. C., Ariyurek, Y., Thygesen, H. H., Vreugdenhil,E., Vossen, R. H. A. M.,

de Menezes, R. X., Boer, J. M., van Ommen, G.-J. B., and den Dunnen, J. T. (2008).

Deep sequencing-based expression analysis shows major advances in robustness,

resolution and inter-lab portability over five microarray platforms.Nucleic Acids

Res, 36(21):e141.48

Tachibana, K., Tanaka, D., Isobe, T., and Kishimoto, T. (2000). c-Mos forces the

mitotic cell cycle to undergo meiosis ii to produce haploid gametes.Proc Natl Acad

Sci U S A, 97(26):14301–6.108

Tadros, W., Houston, S. A., Bashirullah, A., Cooperstock, R.L., Semotok, J. L., Reed,

B. H., and Lipshitz, H. D. (2003). Regulation of maternal transcript destabilization

during egg activation in Drosophila.Genetics, 164(3):989–1001.106

Tagle, D. A., Koop, B. F., Goodman, M., Slightom, J. L., Hess, D. L., and Jones,

R. T. (1988). Embryonic epsilon and gamma globin genes of a prosimian primate

(Galago crassicaudatus). Nucleotide and amino acid sequences, developmental reg-

ulation and phylogenetic footprints.J Mol Biol, 203(2):439–55.23

Tang, Y., Liu, D., Zhang, L., Ingvarsson, S., and Chen, H. (2011). Quantitative

analysis of mirna expression in seven human foetal and adult organs.PLoS One,

6(12):e28730.77

Tanzer, A. and Stadler, P. F. (2004). Molecular evolution of amicroRNA cluster.J Mol

Biol, 339(2):327–35.22

Teleman, A. A., Maitra, S., and Cohen, S. M. (2006). Drosophila lacking microRNA

miR-278 are defective in energy homeostasis.Genes Dev, 20(4):417–22.46, 80

155

 

 

 

 



REFERENCES

Thadani, R. and Tammi, M. T. (2006). MicroTar: predicting microRNA targets from

RNA duplexes.BMC Bioinformatics, 7 Suppl 5:S20.31, 37, 89

Thomson, D. W., Bracken, C. P., and Goodall, G. J. (2011). Experimental strategies

for microRNA target identification.Nucleic Acids Res, 39(16):6845–53.85, 112

Thummel, C. S. (2001). Molecular mechanisms of developmental timing in C. elegans

and Drosophila.Dev Cell, 1(4):453–65.98

Tian, G., Yin, X., Luo, H., Xu, X., Bolund, L., Zhang, X., Gan, S.-Q., and Li, N.

(2010). Sequencing bias: comparison of different protocols of microrna library

construction.BMC Biotechnol, 10:64.75

Tokunaga, C., Yoshino, K.-i., and Yonezawa, K. (2004). mtor integrates amino acid-

and energy-sensing pathways.Biochem Biophys Res Commun, 313(2):443–6.106

Tunquist, B. J. and Maller, J. L. (2003). Under arrest: cytostatic factor (csf)-mediated

metaphase arrest in vertebrate eggs.Genes Dev, 17(6):683–710.108

Ulitsky, I., Laurent, L. C., and Shamir, R. (2010). Towards computational prediction

of microrna function and activity.Nucleic Acids Res, 38(15):e160.86

Vallejo, D. M., Caparros, E., and Dominguez, M. (2011). Targeting Notch signalling

by the conserved miR-8/200 microRNA family in development and cancer cells.

EMBO J, 30(4):756–69.46, 79

van Rooij, E., Marshall, W. S., and Olson, E. N. (2008). Towardmicrorna-based

therapeutics for heart disease: the sense in antisense.Circ Res, 103(9):919–28.87

Vasudevan, S., Tong, Y., and Steitz, J. A. (2007). Switching from repression to activa-

tion: microRNAs can up-regulate translation.Science, 318(5858):1931–4.15

156

 

 

 

 



REFERENCES

Vlachou, D., Schlegelmilch, T., Christophides, G. K., and Kafatos, F. C. (2005). Func-

tional genomic analysis of midgut epithelial responses in anopheles during plasmod-

ium invasion.Curr Biol, 15(13):1185–95.12

Wang, H.-W., Noland, C., Siridechadilok, B., Taylor, D. W., Ma, E., Felderer, K.,

Doudna, J. A., and Nogales, E. (2009a). Structural insights into rna processing by

the human risc-loading complex.Nat Struct Mol Biol, 16(11):1148–53.27

Wang, W.-C., Lin, F.-M., Chang, W.-C., Lin, K.-Y., Huang, H.-D., and Lin, N.-S.

(2009b). mirexpress: analyzing high-throughput sequencing data for profiling mi-

crorna expression.BMC Bioinformatics, 10:328.47, 52

Wang, X. (2008). mirDB: a microRNA target prediction and functional annotation

database with a wiki interface.RNA, 14(6):1012–7.31

Wang, X. and El Naqa, I. M. (2008). Prediction of both conserved and nonconserved

microRNA targets in animals.Bioinformatics, 24(3):325–32.25, 37, 86

Wang, X., Zhang, J., Li, F., Gu, J., He, T., Zhang, X., and Li, Y.(2005). Mi-

croRNA identification based on sequence and structure alignment.Bioinformatics,

21(18):3610–4.21

Weaver, D. B., Anzola, J. M., Evans, J. D., Reid, J. G., Reese, J. T., Childs, K. L.,

Zdobnov, E. M., Samanta, M. P., Miller, J., and Elsik, C. G. (2007). Computational

and transcriptional evidence for microRNAs in the honey bee genome.Genome

Biol, 8(6):R97.87, 115

Weber, M. J. (2005). New human and mouse microRNA genes found by homology

search.FEBS J, 272(1):59–73.20, 21

157

 

 

 

 



REFERENCES

Wei, C., Salichos, L., Wittgrove, C. M., Rokas, A., and Patton, J. G. (2012).

Transcriptome-wide analysis of small rna expression in early zebrafish development.

RNA, 18(5):915–29.47

Wei, Y., Chen, S., Yang, P., Ma, Z., and Kang, L. (2009). Characterization and com-

parative profiling of the small RNA transcriptomes in two phases of locust.Genome

Biol, 10(1):R6.47, 76, 80

Wenguang, Z., Jianghong, W., Jinquan, L., and Yashizawa, M. (2007). A subset of

skin-expressed microRNAs with possible roles in goat and sheep hair growth based

on expression profiling of mammalian microRNAs.OMICS, 11(4):385–96.79

White, G. (1972). Confirmation that Anopheles longipalpis (theobald) and Anopheles

confusus Evans and Leeson occur in Ethiopia.nopheles confusus evans and leeson

occur in ethiopia.Mosquito systematics, 4:131–132. Author(s) - White, G. B.10

WHO (2005). Malaria Control in Complex Emergencies - An Inter-Agency Field

Handbook. World Health Organization, Geneva, Switzerland.5, 8

WHO (2011). World malaria report 2011.Geneva, Switzerland: World Health Orga-

nization. 2, 3

Wightman, B., Ha, I., and Ruvkun, G. (1993). Posttranscriptional regulation of the

heterochronic gene lin-14 by lin-4 mediates temporal pattern formation in c. elegans.

Cell, 75(5):855–62.14
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Figure A.1: An overview of the range of quality values across all bases 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 all bases 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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Figure A.3: An overview of the range of quality values across all bases 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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Figure A.4: An overview of the range of quality values across all bases 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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Figure A.5: Fold-change of the known miRNAs during the development 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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script:1 get3’UTR sequences.pl

1 # ! / u s r / b i n / p e r l

2 #Connect t o t h e l o c a l Ensembl Core d a t a b a se :

3 use Bio : : EnsEMBL : : DBSQL: : DBAdaptor ;

4 my $ h o s t = ’ l o c a l h o s t ’ ;

5 my $ u se r = ’ r o o t ’ ;

6 my $dbname= ’ ag63 ’ ;

7 my $db=new Bio : : EnsEMBL : : DBSQL : : DBAdaptor (

8 −ho s t=>$host ,

9 −use r=>$user ,

10 −dbname=>$dbname

11 ) ;

12 # o b t a i n 3 ’UTR seq u en ces

13 $ s l i c e a d a p t o r =$db−>ge t S l i c e A d a p t o r ( ) ;

14 my @ sl i ces=@{$s l i c e a d a p t o r−>f e t c h a l l ( ’ chromosome ’ )} ;

15 f o reach $ s l i c e ( @ s l i ces )

16 {

17 $ s l i c e−>seq r eg i o n n am e ( ) ;

18 my $genes= $ s l i c e−>ge t a l l G e n e s ( ) ;

19 wh i l e ( $gene= sh i f t@{$genes})

20 {

21 my $ g s t r i n g = f e a t u r e 2 s t r i n g ( $gene ) ;

22 my $ t r a n s c r i p t s =$gene−>g e t a l l T r a n s c r i p t s ( ) ;

23 wh i l e ( $ t r a n s c r i p t =s h i f t @{$ t r a n s c r i p t s})

24 {

25 my $ t s t r i n g = f e a t u r e 2 s t r i n g ( $ t r a n s c r i p t ) ;

26 my $ t h r u t r = $ t r a n s c r i p t−>t h r e e p r i m e u t r ( ) ;

27 i f ( d e f i n e d $ t h r u t r ==1)

28 {

29 p r i n t ”>$g s t r i n g ” , $ t h r u t r−>seq ( ) , ”\n” , $ t h r u t r−>seq ( ) , ”\n” ;

30 }

31 }

32 }

33 }

34 sub f e a t u r e 2 s t r i n g

35 {

36 my $ f e a t u r e =s h i f t ;

37 my $ s t a b l e i d = $ f e a t u r e−>st a b l e i d ( ) ;

38 r e t u r n s p r i n t f ( $ s t a b l e i d ) ;

39 }
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script:2 miRandaandRNAhybrid targetsprediction.pl
1 # ! / u s r / b i n / p e r l

2 use DBI ;

3 use DBD : : mysql ;

4 use Bio : : EnsEMBL : : DBSQL: : DBAdaptor ;

5 use Bio : : EnsEMBL : : Compara : : DBSQL: : DBAdaptor ;

6 my $hostname =” hostname ” ;

7 my $ p o r t =” 0000 ” ;

8 my $username =” xxx” ;

9 my $password= ’ yyy ’ ;

10 my $mi rnas db =” mi rnas ” ;

11 my $ag db=” ag 63 ” ;

12 my $ae db =” ae 63 ” ;

13 my $cq db=” cq 63 ” ;

14 my $dm db=”dm 63” ;

15 my $comparadb =” compara 58 ” ;

16 my $ r e s u l t s d b =” i n s e c t a r ” ;

17 my $ a g c o r e c o n n e c t i o n =new Bio : : EnsEMBL : : DBSQL : : DBAdaptor (

18 −ho s t=>$hostname ,−u se r=>$username ,

19 −pass=> $password ,−p o r t=>$por t ,

20 −dbname=>$ag db

21 ) ;

22 my $ a e c o r e c o n n e c t i o n =new Bio : : EnsEMBL : : DBSQL : : DBAdaptor (

23 −ho s t=>$hostname ,−u se r=>$username ,

24 −pass=> $password ,−p o r t=>$por t ,

25 −dbname=>$ae db

26 ) ;

27 my $ c q c o r e c o n n e c t i o n =new Bio : : EnsEMBL : : DBSQL : : DBAdaptor (

28 −ho s t=>$hostname ,−u se r=>$username ,

29 −pass=> $password ,−p o r t=>$por t ,

30 −dbname=>$cq db

31 ) ;

32 my $ d m co r e co n n ec t i o n =new Bio : : EnsEMBL : : DBSQL : : DBAdaptor (

33 −ho s t=>$hostname ,−u se r=>$username ,

34 −pass=> $password ,−p o r t=>$por t ,

35 −dbname=>$dm db

36 ) ;

37 my $ co m p ar aco n n ec t i o n=new Bio : : EnsEMBL : : Compara : : DBSQL : : DBAdaptor (

38 −ho s t=>$hostname ,

39 −use r=>$username ,

40 −pass=>$password ,

41 −po r t=>$por t ,

42 −dbname=>$comparadb

43 ) ;

44 my $ m i r n as d b co n n ec t i o n = ”DBI : mysql : d a t a b a s e= $mi rnasdb ; h o s t =$hostname ; p o r t = $ p o r t ” ;

45 my $dbh mi rna = DBI−>con n ec t ( $ m i r n as d b co n n ec t i o n , $username , $password )

46 my $ r e s u l t s d b c o n n e c t i o n = ”DBI : mysql : d a t a b a s e= $ r e s u l t sd b ; h o s t =$hostname ; p o r t = $ p o r t ” ;

47 my $ d b h r e s u l t s = DBI−>con n ec t ( $ r e s u l t s d b c o n n e c t i o n , $username , $password )

48 ######################################################################################

49 open ( l i s t , ” m i rnas . l i s t ” )
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50 my @mirna names=< l i s t >;

51 c l o s e l i s t ;

52 f o reach my $mi rna ID ( @mirna names )

53 {

54 chomp $mi rna ID ;

55 my $ m i r n a s e q u e n c ef i l e = m i r n a s e q u e n c ef i l e ( $mi rna ID ) ;

56 push @mysql , $mi rnaID ;

57 my $ s l i c e a d a p t o r = $ agco r e co n n ec t i o n−>ge t S l i c e A d a p t o r ( ) ;

58 my @ sl i ces = @{$s l i c e a d a p t o r−>f e t c h a l l ( ’ chromosome ’ )} ;

59 f o reach $ s l i c e ( @ s l i ces )

60 {

61 my $genes = $ s l i c e−>ge t a l l G e n e s ( ) ;

62 wh i l e ( $gene = s h i f t @{$genes})

63 {

64 my $ t r a n s c r i p t s = $gene−>g e t a l l T r a n s c r i p t s ( ) ;

65 f o reach $ t r a n s c r i p t (@{ $ t r a n s c r i p t s})

66 {

67 my $ t h r u t r = $ t r a n s c r i p t−>t h r e e p r i m e u t r ;

68 i f ( d e f i n e d $ t h r u t r ==1)

69 {

70 my $gene ID = s t a b l e i d ( $gene ) ;

71 my $ g e n e t r a n s c r i p t I D = s t a b l e i d ( $ t r a n s c r i p t ) ;

72 open ( u t r f i l e , ”>u t r s . f a s t a ” ) ;

73 p r i n t u t r f i l e ”>$gene ID ” , ” \n” , $ t h r u t r−>seq ( ) , ”\n\n” ;

74 ######################################################################################

75 my $ m i r n a f i l e = ” $mi rna ID . f a s t a ” ;

76 my $ u t r f i l e =” u t r s . f a s t a ” ;

77 my $ m i r an d a p a r am e t e r s =”−sc 100 −en −14 −k ey v a l −ou t m i r a n d a f i l e ” ;

78 my $mi randa = ” / u s r / l o c a l / b i n / m i randa$ m i r n a f i l e $ u t r f i l e $ m i r an d a p a r am e t e r s ” ;

79 sys t em ( $mi randa ) ;

80 open ( m i r a n d a f i l e , ” m i r a n d a f i l e ” ) ;

81 my @ m i r an d a f i l e=<mi r a n d a f i l e >;

82 f o reach my $ l i n e ( @ m i r an d af i l e )

83 {

84 chomp $ l i n e ;

85 i f ( $ l i n e = ˜ /\ /\ / h i t i n f o / )

86 {

87 chomp $ l i n e ;

88 my @ m i r an d aan a l y s i s= m i r a n d aa n a l y s i s ( $ l i n e ) ;

89 my @ m i r an d a r esu l t ;

90 push @ m i r an d ar esu l t , $mirnaID , $gene ID , $ g e n e t r a n s c r i p t I D , @ m i r an d a an a l y s i s ;

91 my $ s t h = $ d b h r e s u l t s−>pr ep a r e ( ’ i n s e r t i n t o ag mi randa v a l u es ( ? , ? , ? , ? , ? , ? , ? , ? , ? , ? , ? , ? , ? , ? , ? , ? ) ’ ) ;

92 $sth−>ex ecu t e ( @ m i r an d ar esu l t ) ;

93 }

94 }

95 ######################################################################################

96 my @ o r t h o l o g i n f o = o r t h o l o g ( $geneID ) ;

97 my $ m i r n a f i l e = ” $mi rna ID . f a s t a ” ;

98 my $ o r t h o l o g s u t r s f i l e =” o r t h o l o g s u t r s f i l e . f a s t a ” ;

99 my $ m i r an d a p a r am e t e r s =”−sc 80 −en −14 −k ey v a l −ou t m i r a n d a o r t h o f i l e ” ;
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100 my $mi randa = ” / u s r / l o c a l / b i n / m i randa$ m i r n a f i l e $ o r t h o l o g s u t r s f i l e $ m i r an d a p a r am e t e r s ” ;

101 sys t em ( $mi randa ) ;

102 open ( m i r a n d a f i l e , ” m i r a n d a o r t h o f i l e ” ) ;

103 my @ m i r an d a f i l e=<mi r a n d a f i l e >;

104 f o reach my $ l i n e ( @ m i r an d af i l e )

105 {

106 chomp $ l i n e ;

107 i f ( $ l i n e = ˜ /\ /\ / h i t i n f o / )

108 {

109 chomp $ l i n e ;

110 my @ m i r an d aan a l y s i s= m i r a n d aa n a l y s i s ( $ l i n e ) ; ;

111 my @ m i r an d a r esu l t ;

112 push @ m i r an d ar esu l t , $mirnaID , @ o r t h o l o g i n f o , $gene ID , $ g e n e t r a n s c r i p t I D , @ m i r an d a an a l y s i s ;

113 my $ s t h = $ d b h r e s u l t s−>pr ep a r e ( ’ i n s e r t i n t o ag m i r an d a o r t h o v a l u es ( ? , ? , ? , ? , ? , ? , ? , ? , ? , ? , ? , ? , ? , ? , ? , ? , ? , ? ) ’ ) ;

114 $sth−>ex ecu t e ( @ m i r an d ar esu l t ) ;

115 }

116 }

117 ######################################################################################

118 my $ r n ah y b r i d = ” / u s r / l o c a l / b i n / RNAhybrid−s 3 u t r f l y −q $ m i r n a f i l e −t $ u t r f i l e −c > r n a h y b r i d f i l e ” ;

119 sys t em ( $ r n ah y b r i d ) ;

120 open ( r n a h y b r i d f i l e , ” r n a h y b r i d f i l e ” ) ;

121 my @ r n a h y b r i d f i l e=< r n a h y b r i d f i l e >;

122 f o reach my $ l i n e ( @ r n a h y b r i d f i l e )

123 {

124 chomp $ l i n e ;

125 i f ( $ l i n e = ˜ / $geneID / )

126 {

127 chomp $ l i n e ;

128 my @ r n ah y b r i d an a l y s i s = r n a h y b r i da n a l y s i s ( $ l i n e ) ;

129 my @ r n a h y b r i d r e s u l t ;

130 push @ r n ah y b r i d r esu l t , $mirnaID , $gene ID , $ g e n e t r a n s c r i p t I D , @ r n ah y b r i d an a l y s i s ;

131 my $ s t h = $ d b h r e s u l t s−>pr ep a r e ( ’ i n s e r t i n t o a g r n a h y b r i d v a l u es ( ? , ? , ? , ? , ? , ? , ? , ? , ? , ? , ? , ? ) ’ ) ;

132 $sth−>ex ecu t e ( @ r n a h y b r i dr e s u l t ) ;

133 }

134 }

135 ######################################################################################

136 }

137 }

138 }

139 }

140 }

141 ######################################################################################

142 sub m i r n a s e q u e n c ef i l e

143 {

144 my $mi rna ID= s h i f t ;

145 my $ s t h = $dbhmirna−>pr ep a r e ( ” s e l e c t∗ f rom ag m i r n as where m i r n a i d = ’ $mi rna ID ’ ” ) ;

146 my $ r e t = $sth−>ex ecu t e ;

147 wh i l e ( my @row = $sth−>f e t c h r o w a r r a y )

148 {

149 open ( m i r n a f i l e , ”>$mi rna ID . f a s t a ” ) ;
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150 p r i n t m i r n a f i l e ”>$row [0 ]\n$row [3 ]\n” ;

151 }

152 }

153 ######################################################################################

154 sub s t a b l e i d

155 {

156 my $ f e a t u r e = s h i f t ;

157 my $ s t a b l e i d = $ f e a t u r e−>st a b l e i d ( ) ;

158 r e t u r n ( $ s t a b l e i d ) ;

159 }

160 ######################################################################################

161 sub m i r a n d a a n a l y s i s

162 {

163 my $ l i n e =s h i f t ;

164 my @analys is ;

165 my @ h i t l i n e = s p l i t ( ”\ t ” , $ l i n e ) ;

166 $ h i t l i n e [ 0 ] = ˜ s / .∗ = / / ;

167 $ h i t l i n e [ 1 ] = ˜ s / .∗ = / / ;

168 $ h i t l i n e [ 2 ] = ˜ s / .∗ = / / ;

169 $ h i t l i n e [ 3 ] = ˜ s / .∗ = / / ;

170 $ h i t l i n e [ 4 ] = ˜ s / .∗ = / / ;

171 $ h i t l i n e [ 5 ] = ˜ s / .∗ = / / ;

172 $ h i t l i n e [ 6 ] = ˜ s / .∗ = / / ;

173 $ h i t l i n e [ 7 ] = ˜ s / .∗ = / / ;

174 $ h i t l i n e [ 8 ] = ˜ s / .∗ = / / ;

175 $ h i t l i n e [ 9 ] = ˜ s / .∗ = / / ;

176 $ h i t l i n e [ 1 0 ] = ˜ s / .∗ = / / ;

177 $ h i t l i n e [ 1 1 ] = ˜ s / .∗ = / / ;

178 $ h i t l i n e [ 1 2 ] = ˜ s / .∗ = / / ;

179 $ h i t l i n e [ 1 3 ] = ˜ s / .∗ = / / ;

180 $ h i t l i n e [ 1 4 ] = ˜ s / .∗ = / / ;

181 $ h i t l i n e [ 1 2 ] = ˜ t r / a−z /A−Z / ;

182 $ h i t l i n e [ 1 4 ] = ˜ t r / a−z /A−Z / ;

183 my @mirna a l ignment=seed ( $ h i tl i n e [ 1 2 ] ) ;

184 my @ u t r a l i g n m en t= seed ( $ h i tl i n e [ 1 4 ] ) ;

185 my @map al ignment= seed ( $ h i tl i n e [ 1 3 ] ) ;

186 my $a=j o i n ( ’ ’ , @map al ignment ) ;

187 $a = s̃ /\ s / s / g ;

188 $a = s̃ /\ | /m/ g ;

189 $a = s̃ /\ : / s / g ;

190 i f ( ( $a eq ”mmmmmmms” ) and ( $ u t ra l i g n m e n t [ 7 ] eq ”A” ) )

191 {

192 push @analys is , ’ 8mer ’ ;

193 }

194 e l s i f ( $a eq ”mmmmmmms” )

195 {

196 push @analys is , ’ 7mer .M8 ’ ;

197 }

198 e l s i f ( ( $a eq ”smmmmmms” ) and ( $ u t ra l i g n m e n t [ 7 ] eq ”A” ) )

199 {
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200 push @analys is , ’ 7mer . A1 ’ ;

201 }

202 e l s i f ( ( $a eq ”smmmmmms” ) or ( $a eq ”mmmmmmss” ) )

203 {

204 push @analys is , ’ 6mer ’ ;

205 }

206 e l s e

207 {

208 push @analys is , ’ noseed mer ’ ;

209 }

210 push@analys is ,

211 ” $ h i t l i n e [ 3 ] ” ,

212 ” $ h i t l i n e [ 4 ] ” ,

213 ” $ h i t l i n e [ 5 ] ” ,

214 ” $ h i t l i n e [ 6 ] ” ,

215 ” $ h i t l i n e [ 7 ] ” ,

216 ” $ h i t l i n e [ 8 ] ” ,

217 ” $ h i t l i n e [ 9 ] ” ,

218 ” $ h i t l i n e [ 1 0 ] ” ,

219 ” $ h i t l i n e [ 1 1 ] ” ,

220 ” $ h i t l i n e [ 1 2 ] ” ,

221 ” $ h i t l i n e [ 1 3 ] ” ,

222 ” $ h i t l i n e [ 1 4 ] ” ;

223 r e t u r n ( @analys is ) ;

224 }

225 ######################################################################################

226 sub seed

227 {

228 my $seed =s h i f t ;

229 my $end=l e n g t h ( $seed ) ;

230 my $ s t a r t =$end−8;

231 my @array =s p l i t ( ’ ’ , $seed ) ;

232 my@seed ;

233 my $ i =0 ;

234 my $n ;

235 f o r ( @array )

236 {

237 my $n= $ a r r ay [ $ s t a r t + $ i ] ;

238 push @seed , $n ;

239 $ i ++;

240 }

241 r e t u r n @seed ;

242 }

243 ######################################################################################

244 sub o r t h o l o g

245 {

246 open ( o r t h o l o g s u t r s f i l e , ”>o r t h o l o g s u t r s f i l e . f a s t a ” ) ;

247 my $gene = s h i f t ;

248 my $memberadaptor= $comparaconnect ion−>ge t a d a p t o r ( ”Member” ) ;

249 my $member= $memberadaptor−>f e t c h b y s o u r c e s t a b l e i d ( ”ENSEMBLGENE” , ” $gene ” ) ;
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250 my $homology adaptor =$comparaconnect ion−>ge t a d a p t o r ( ”Homology” ) ;

251 i f ( d e f i n e d $member )

252 {

253 my @species =( ” D r o s o p h i l am e l a n o g a s t e r ” , ” A ed esaeg y p t i ” , ” C u l e x q u i n q u e f a s c i a t u s ” ) ;

254 f o reach $sp ( @species )

255 {

256 my $homolog ies = $homologyadaptor−>f e t c h a l l b y M e m b e r p a i r e d s p e c i e s ( $member , ” $sp ” ) ;

257 f o reach my $homology ( @$homologies )

258 {

259 my @ p a i r ed sp ec i es ;

260 f o reach my $ m e m b e r a t t r i b u t e (@{$homology−>g e t a l l M e m b e r A t t r i b u t e})

261 {

262 my ( $member , $ a t t r i b u t e ) = @{$m e m b e r a t t r i b u t e} ;

263 push @ p a i r ed sp ec i es , $member ;

264 }

265 my @ p a i r ed sp ec i es =map ( $ −>st a b l e i d , @ p a i r ed sp ec i es ) ;

266 f o reach $ o r t h o l o g ( @ p a i r edsp ec i es )

267 {

268 chomp $ o r t h o l o g ;

269 i f ( $ o r t h o l o g = ˜ / FB / )

270 {

271 my $ g en e ad ap t o r = $ d mco r e co n n ec t i o n−>get GeneAdaptor ;

272 my $gene = $ g en ead ap t o r−>f e t c h b y s t a b l e i d ( ” $ o r t h o l o g ” ) ;

273 my $ t r a n s c r i p t s = $gene−>g e t a l l T r a n s c r i p t s ( ) ;

274 wh i l e ( $ t r a n s c r i p t = s h i f t @{$ t r a n s c r i p t s})

275 {

276 my $ t h r u t r = $ t r a n s c r i p t−>t h r e e p r i m e u t r ;

277 i f ( d e f i n e d $ t h r u t r ==1)

278 {

279 p r i n t o r t h o l o g s u t r s f i l e ”>$o r t h o l o g ” , ”\n” , $ t h r u t r−>seq ( ) , ”\n\n ” ;

280 my $ o r t h o l o g g e n e t r a n s c r i p t I D = s t a b l e i d ( $ t r a n s c r i p t ) ;

281 r e t u r n ( $ o r t h o l o g , $ o r t h o l o gg e n e t r a n s c r i p t I D ) ;

282 }

283 }

284 }

285 i f ( $ o r t h o l o g = ˜ / CP / )

286 {

287 my $ g en e ad ap t o r = $ cqco r e co n n ec t i o n−>get GeneAdaptor ;

288 my $gene = $ g en ead ap t o r−>f e t c h b y s t a b l e i d ( ” $ o r t h o l o g ” ) ;

289 my $ t r a n s c r i p t s = $gene−>g e t a l l T r a n s c r i p t s ( ) ;

290 wh i l e ( $ t r a n s c r i p t = s h i f t @{$ t r a n s c r i p t s})

291 {

292 my $ t h r u t r = $ t r a n s c r i p t−>t h r e e p r i m e u t r ;

293 i f ( d e f i n e d $ t h r u t r ==1)

294 {

295 p r i n t o r t h o l o g s u t r s f i l e ”>$o r t h o l o g ” , ”\n” , $ t h r u t r−>seq ( ) , ”\n\n ” ;

296 my $ o r t h o l o g g e n e t r a n s c r i p t I D = s t a b l e i d ( $ t r a n s c r i p t ) ;

297 r e t u r n ( $ o r t h o l o g , $ o r t h o l o gg e n e t r a n s c r i p t I D ) ;

298 }

299 }
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300 }

301 i f ( $ o r t h o l o g = ˜ /AA/ )

302 {

303 my $ g en e ad ap t o r = $ a ec o r e c o n n e c t i o n−>get GeneAdaptor ;

304 my $gene = $ g en ead ap t o r−>f e t c h b y s t a b l e i d ( ” $ o r t h o l o g ” ) ;

305 my $ t r a n s c r i p t s = $gene−>g e t a l l T r a n s c r i p t s ( ) ;

306 wh i l e ( $ t r a n s c r i p t = s h i f t @{$ t r a n s c r i p t s})

307 {

308 my $ t h r u t r = $ t r a n s c r i p t−>t h r e e p r i m e u t r ;

309 i f ( d e f i n e d $ t h r u t r ==1)

310 {

311 p r i n t o r t h o l o g s u t r s f i l e ”>$o r t h o l o g ” , ”\n” , $ t h r u t r−>seq ( ) , ”\n\n ” ;

312 my $ o r t h o l o g g e n e t r a n s c r i p t I D = s t a b l e i d ( $ t r a n s c r i p t ) ;

313 r e t u r n ( $ o r t h o l o g , $ o r t h o l o gg e n e t r a n s c r i p t I D ) ;

314 }

315 }

316 }

317 }

318 }

319 }

320 }

321 }

322 ######################################################################################

323 sub r n a h y b r i d a n a l y s i s

324 {

325 my $ l i n e =s h i f t ;

326 my @analys is ;

327 my @ h i t l i n e = s p l i t ( ” : ” , $ l i n e ) ;

328 $ h i t l i n e [ 0 ] = ˜ s / .∗ = / / ;

329 $ h i t l i n e [ 1 ] = ˜ s / .∗ = / / ;

330 $ h i t l i n e [ 2 ] = ˜ s / .∗ = / / ;

331 $ h i t l i n e [ 3 ] = ˜ s / .∗ = / / ;

332 $ h i t l i n e [ 4 ] = ˜ s / .∗ = / / ;

333 $ h i t l i n e [ 5 ] = ˜ s / .∗ = / / ;

334 $ h i t l i n e [ 6 ] = ˜ s / .∗ = / / ;

335 $ h i t l i n e [ 7 ] = ˜ s / .∗ = / / ;

336 $ h i t l i n e [ 8 ] = ˜ s / .∗ = / / ;

337 $ h i t l i n e [ 9 ] = ˜ s / .∗ = / / ;

338 $ h i t l i n e [ 1 0 ] = ˜ s / .∗ = / / ;

339 $ h i t l i n e [ 7 ] = ˜ t r / a−z /A−Z / ;

340 $ h i t l i n e [ 7 ] = ˜ s /\ s /−/g ;

341 $ h i t l i n e [ 8 ] = ˜ t r / a−z /A−Z / ;

342 $ h i t l i n e [ 8 ] = ˜ s /\ s /−/g ;

343 $ h i t l i n e [ 9 ] = ˜ t r / a−z /A−Z / ;

344 $ h i t l i n e [ 9 ] = ˜ s /\ s /−/g ;

345 $ h i t l i n e [ 1 0 ] = ˜ t r / a−z /A−Z / ;

346 $ h i t l i n e [ 1 0 ] = ˜ s /\ s /−/g ;

347 push @analys is ,

348 ” $ h i t l i n e [ 1 ] ” ,

349 ” $ h i t l i n e [ 3 ] ” ,
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350 ” $ h i t l i n e [ 4 ] ” ,

351 ” $ h i t l i n e [ 5 ] ” ,

352 ” $ h i t l i n e [ 6 ] ” ,

353 ” $ h i t l i n e [ 7 ] ” ,

354 ” $ h i t l i n e [ 8 ] ” ,

355 ” $ h i t l i n e [ 9 ] ” ,

356 ” $ h i t l i n e [ 1 0 ] ” ;

357 r e t u r n ( @analys is ) ;

358 }

359 ######################################################################################

script:3 MicroTartargetsprediction.sh
1 # ! / b i n / sh

2 m i c r o t a r−t a g u t r s . f a −q ag m i r n as . f a−f a g m i c r o t a r r e s u l t s . t s v
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