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What I1s the Construction

 The plasmid carrying the foreign
genes

e Using as vector to transform
foreign genes into embryos



Construction
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- Tra (transformer) is sexual determination gene

- Tra gene splicing differs in male and female flies

- Tra gene splicing is controlled by its first intron



Tra gene splicing In flies
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Transformer gene splicing Transformer gene splicing
in male flies in female flies



Cloning the tra-intron

 Using Caribbean fruit fly(Anastrepha suspensa
(Lowe)) as target to clone the tra intron

— Found entire transformer gene sequence from nine
Caribbean fruit fly species

— Aligned the transformer genes, designed PCR
primers

— Cloned the first intron

« We also found the tra-intron sequence

iInformation for Olive fruit fly (Bactrocera oleae) from
GenBank



Transformer gene of Caribbean
Fruit Fly

bistrigata
ludens=-Tra
aff-frater
striata-Tr
obligque-Tr
sororcula-
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Consensus

bistrigata
ludens-Tra
aff-frater
striata-Tr
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serpentina

Consensus
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ludens-Tra
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striata-Tr
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bistrigata
ludens-Tra
aff-frater
striata-Tr
obligue-Tr
sororcula-

amita-Tra
grandis-Tr
serpentina

Consensus
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ATGRACATTC
ATGAGCATTC
ATGRGCATTC
ATGRACATTC
ATGRGCATTC
ATGAGCATTC
ATGRACATTC
ATGRACATTC
ATGRACATTC
ATGRaCATTC

101

GTGTCGATGC
GTGTCGATGC
GTGTCGATGC
GTGTCGATGC
GTGTCGATGC
GTGTCGATGC
GTGTCGATGC
GTGTCGATGC
GTGTCGATGC
GTGTCGATGC

201

TAAGGCTGGC
TAAGGCTGCG
TAAGGCTGCG
TAAGGCTGCG
TARGGCTACG
TAAGGCTACG
TAAGGCTGCG
TAATGTTGCG
TAATGCTGCG
TAAgGcTgog

301

ACAGATTCTA
ACAGATTCTA
ACAGATTCTA
ACAGATTCTA
ACAGATTCTA
ACAGATTCTA
ACAGATTCTA
ACAGATTCCA
ACAGATTCAA
ACAGATTCLA

CCARAGCGTC
CCRAAGCGTC
CCARAGCGTC
CCRAAGCGTC
CCARAGCGTC
CCARAGCGTC
CCARAGCGTC
CCARAGCGTC
CCARAGCGTC
CCARAGCGTC

Splicing site

AAATGRAGTG
AARGTGAAGTG
AAGTGRAGTG
AARGTGRAGTG
AAGTGRAGTG
AARGTGRAGTG
AARATGRAGTG
AARATGRAGTG
AARATGRAGTG
ABgTGRAGTG

GACTCCCATA
GACTCCCATA
GACTCCCATA
GACTCCCATA
GACTCCCATA
GACTCCCATA
GACTCCCATA
GACTCCCATA
GACTCCCATA
GACTCCCATA

GCAGTCCAGA
GCAGTTCAGA
GCAGTTCAGA
GCAGTCCAGA
GCAGTCCAGA
GCAGTCCAGA
GARGTCCAGA
GTAGTCCAGA
GTAGTCCAGA
GeAGToCAGA

GACRGCRACC
GACRGCRACH
GACRGCRACR
GACRGCRACH
GACRGCRACR
GACRGCRACA
GACRGCRACR
GACRGCRACA
GACRGCRACR
GACRGCARACa

GITATTARARC
GTTATTAARC
GTTATTARARC
GTTATTAARC
GTTATTARARC
GTTATTAARC
GTTATTRARC
GTTATTAARC
GTTATTRARC
GTTATTAARC

CRGARARRCRE
CRGARARRCRE
CRGARARRCRE
CRGARARRCRE
CRGARARRCRE
CRAGARARRCRE
CRGARARRCRE
CRAGARARRCRE
CRAGARARGCR
CRAGARARACHE

AGGATATCGG
AGGATATCGG
AGGATATCGG
AGGATATCGG
AGGATATCGG
AGGATATCGG
AGGATATCGG
AGGATATCGG
AGCATATCGG
AGgATATCGG

AGARARMTRAC
RAGARARATAC
AGARARMTTC
RAGARARATAC
AGARARMTRAC
AGARARMTAC
AGARARMTRAC
AGARARMTAC
AGARARRTRC
AGARARATAC

AGATTTGG
AGATTTGG
AGATTTGG
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TCTTATRAGT
TCTTATARAGT
TCTTATRAGT
TCTTATARAGT
TCTTATRAGT
TCTTATARAGT
TCTTATRAGT
TCTTATARAGT
TCTTATRAGT
TCTTATARAGT

ARGTACCATA
ARGTACCATA
ARGTACCATA
ARGTACCATA
ARGTACCATA
ARGTACCATA
ARGTACCACA
BRATA--=TA
AAATATGARR
AhgTAccath

AGATTGARCA
AGATTGAACA
AGATTGARCA
AGATTGAACA
AGATTGARCA
AGATTGARACA
AGATTGARCA
AGATTGARACA
AGATTGARCA
AGATTGARACA

TGAAGGTTCG
TGAAGGTTCG
TGAAGGTTCG
TGAAGGTTCG
TGAAGGTTCG
TGAAGGTTCAR
TGAAGGTTCG
TGAAGGTTCG
TGAAGGTTCG
TGARGGTTCg

GARAGTARAR
GARAGTARAR
GARAGTARAR
GARAGTARAR
GARAGTARAR
GARAGTARAR
GARAGTARAR
GARAGTARAR
GARAGTARAR
GARAGTARAR

GCGGTCCCTA
CCGGTCCCTA
CCGGTCCCTA
CCGGETCCCTA
CCGGTCCCTA
CCGGETCCCTA
CCGGTCCCTA
GCAGTCGCTA
TCCGTCGCTA
cCgGTCeCThR

ARGTGTTCCT
ARGTGTGCCT
ARGTGTGCCT
ARGTGTGCCT
ARGTGTGCCT
ARGTGTGCCT
ARGTATACCT
ARGTATACCT
ARGTGTGECCT
AMGTgTgCCT

ABRCCTTTAT
ARBACCTTTAT
ABRCCTTTAT
ABRCCTTTAT
ABRCCTTTAT
ABRCCTTTAT
ARBRCCTTTAT
ABRCCTTTAT
ARBRCCTTTAT
ABRCCTTTAT

<

ACTGGTTCTA
ACTGGTTCTA
ARCTGGTTCTA
ACTGGTTCTA
ARCTGGTTCTA
ACTGGTTCTA
ARCTGGTTCTA
ACTGGTTCTA
ARCTGGTTCTA
ACTGGTTCTA

TTCGCAAGGG
TTCGGAAGGG
TTCGGAAGGG
TTCGGAAGGG
TTCGGAAGGG
TTCGGAAGGG
TTCGGAAGGG
TTCGGAAGGG
TTCGEARGGG
TTCGGAAGGG

TCCTCACGCT
TCCTTACGCT
TCCTTACGCT
TCCTTACGCT
TCCTTACGCT
TCCGTACGCT
TCCTTACGCT
TCCTTACGCT
TCCTTACGCT
TCCELACGCT

100
ATAGAGCGCA
ATAGAGCGCA
ATAGAGCGCA
ATAGAGCGCA
ATAGAGCGCA
ATAGAGCGCA
ATAGAGCGCA
ATAGAGCGCA
ATAGAGCGCA
ATAGAGCGCA

Primer F1

TTCAACGTGA
TTCAACGTGA
TTCAACGTGA
TTCAACGTGA
TTCAACGTGA
TTCAACGTGA
TTCRACGTGA
TTCAACGTGA
TTCRACGTGA

TGACATTGTT
TGACATTGTT
TGACATTGTT
TGACATTGTT
TGACATTGTT
TGACATTGTT
TGACATTGTT
TGACATTGTT
TGACATTGTT
TGACATTGTT

Primer F2 zoo

GTGRACCCCR
GTGRACCCCA
GIGRACCCCG
GTGRACCCCAR
GTGRACCCCR
GTGRACCCCAR
GTGRACCCCR
GTGRACCCCAR
GTGRACCCCR
GTGRACCCCa

TTCAACGTGA

<

ACAGGGCTAR
ACRGGGCTAR
ACAGGGCTAR
ACRGGGCTAR
ACAGGGCTAR
ACRGGGCTAR
ACAGGGCTAR
AGRGGGCTAR
ACAGGGCTAR
ACRAGGGCTAR

TAATGACTGT
TAATGACTGC
TAATGACTGC
TAATGACTGC
TAATGACTGC
TAATGACTGC
TAATGACTGC
TAATGACTGT
TAATGACTGT
TAATGACTGC

GGACGTTTCA
GGACGTTTCA
GGACGTTTCA
GGACGTTTCA
GGACGTTTCA
GGACGTTTCA
GGACGTTTCA
GGGCGTTTCA
GGARGTRCCA
GGacGTLECA

BCARCTAGTA
RCARCTRGTA
BCARCTAGTA
ACARCTRAGTA
BCARCTAGTA
ACARCTRAGTA
BRCARCTAGTA
ATARCTRGTA
ARCGACTAGTA
hcaACTAGTA

Primer R1

AATCARTATC
AATCARATATC
AATCARTATC
AATCARATATC
AATCARTATC
AATCARTATC
AATCARTATC
AATGAGTATC
AATCARTATC
AATcRaTATC

CCARATRATAG
CCRATRATAG
CCARATRATAG
CCRATRATAG
CCARATRATAG
CCRATRATAG
CCRATRATAG
CCRATRATAG
CCAATRATGG
CCRATRATAG

TRARARGGARG
TAARAGGARG
TRAARRGGRARG
TAARAGGARG
TRAARRGGRARG
TRAARRGGARG
TRAARRGGRARG
TRARRCGARG
GRARRGGRARAG
tARRRGGARG

AGCGCCTCCA
ATCGCCTCCA
ATCGCCTCCA
ATCGCCTCCA
ATCGCCTCCA
ATCGCCTCCA
ATCGCCTCCA
CGCCGCTCCG
CGTCGCTACA
atcGeCTelCa

ATAGCGTTAT
ATAGCGTTAT
ATAGCGTTAT
ATAGCGTTAT
ATAGCGTTAT
ATAGCGTTAT
ATAGCGTTAT
ATAGCGTTAT
ATAGCGTTAT
ATAGCGTTAT

Primer R2

300
TCGCAGTTCG
TCGCAGTTCG
TCGCAGTTCG
TCGCAGTTCG
TCGCAGTTCG
TCGCAGTTCG
TCGCAGTTCG
TCGCAGCTCG
TCCCAGCTCG
TCgCAGLTCG

400
CGAACCRAGC
CGAACCRAGC
CGAACCRAGC
CGAACCAAGC
AGAACCRAGC
CGAACCAAGC
CGAACCARAC
CGAACCAAGC
CGAMCCAAGC
cGARCCAAGC



Cloning the first intron of the transformer
gene from Caribbean Fruit Fly

:::: ﬁgﬁ-

Lanz 1: Laddar
Lans 3H: Sampes #1 with four pairs prmears
Lanz 7-14; Sampdz ¥2 with four pairs prmears

Lanz 1: Ladkdar
Lans Hi: Samephe #1 weith Priamer F1R1

h ; : Lanz 511 Bample #1 with primezr F2'R1
Lanz 11-14; Zampz 83 with four pairs primesrs

Lane 15-19: Sample 84 with four pairs primers



Cloning the intron of tra gene

bistrigata-tra
ludens-Tra
striata-Tra
aff-fraterculus-Tra
Tra-intron-one-3
Trad#8212;int.ron-one
Conzensus

1 10 20 30 40 50 60 70 80 30 100 110 120 130
| |
CTGGTTCTATTCGGARGGGTCCTCACGCTATAGAGCGCAGTGTCGATGCARATGARGTGGTTATTARRCGTAGATTTGGT:
CTGGTTCTATTCGGARGGGTCCTTACGCTATAGAGCGCAGTGTCGATGCARGTGARGTGGTTATTARRCGTAGATTTGGT:
CTGGTTCTATTCGGARGGGTCCTTACGCTATAGAGCGCAGTGTCGATGCARGTGARGTGGTTATTARACGTAGATTTGGT
CTGGTTCTATTCGGARGGGTCCTTACGCTATAGAGCGCAGTGTCGATGCARGTGARGTGGTTATTARACGTAGATTTGGT

GGTTCTATTCGGARGGGTCCTTACGCTATAGAGCGCAGTGTCGATGCARGTGARGTGGTTATTARACGTAGATTTGGTARTTGTARCCTACATTTTATTTTATGARATTCATATARAACTAAGCAATA

GGTTCTATTTGGARGGGTCCTTACGCTATAGAGCGCAGTGTCGATGCARGTGARGTGGTTATTARACGTAGATTTGGTAATTGTARCCTACATTTTATTTTATGARRTTCATATAARRACTARGCAATA
cbGGTTCTATTcGGARGGGTCCTEACGCTATAGAGCGCAGTGTCGATGCAR: TGARGTGGTTATTAARCGTAGATTTOOT susssssssssssssssssnsssssssssssssssssassnsssssssss

bistrigata-tra
ludens-Tra
striata-Tra
aff-fraterculus-Tra
Tra-intron-one-3
Trad#8212; intron-one
Conzensus

bistrigata-tra
ludens-Tra
striata-Tra
aff-fraterculus-Tra
Tra-intron-one-3
Tra2#8212; intron-one
Conzensus

1790 1800 1810 1820

1710 1720 1730 1740 1750 1760 1770 1780

1691 1700
1

CTGCGTGTTCAATGTACCTTGGGTGAACCGCARRTTTTCTATGTGGT TGTTGATGTAGCAGCATTAACATTCCCCATATTTACATACGGGGAT TGCTGCTGGAGTGACAGTCCTTGGCCGGATATAAARTC
CTGCGTGTTCAATGTACCTTGGGTGAARCCGCAARTTTTCTATGTGGLTG

IO OO TN T TOTTTTTOTIOTTOTTYTYTYTYTTYTYTTTTTen

1920 1930 1940 1950
|

1821 1830 1840 1850 1860 1870 1880 1890 1900 1910
1

CGGGTCGTTTCGGTARCGTAGARCCCATTGTGGTGGARACGTTTTTCTATGTGGTCGATACTCTCTCCTCARTTCGAGATCARRTCTGCARATAGATGACGTARAGCAAGGGGTGCCATAGTAGCGTCCT
ATACTCTCTCCTCAATTCGAGATCAAATCTGCARATAGATGACGTARAGCAAGGGGTGCCATAGTAGCGTCCT

IO OO TN T TOTTTTTOTIOTTOTTYTYTYTYTTYTYTTTTTen

bistrigata-tra
ludens-Tra
striata-Tra
aff-fraterculus-Tra
Tra=-intron=one=3
[rad#8212;int.ron-one
Consensus

2861 2870 2880 2890 2900 2910 2920 2930 2940 2950 29602964
| |

GARGGTTCGARRCCTTTATTTCARCGTGATGACATTGTTGTGAACC
GARGGTTCGARRCCTTTATTTCARCGTGATGACATTGTTGTGAACC
GARGGTTCGARRCCTTTATTTCARCGTGATGACATTGTTGTGAACC
GAAGGTTCGARRCCTTTATTTCARCGTGATGACATTGTTGTGAACE
CARATCARATGATATTARTTATATACTACTARTATARRAATTCATCGTGCCCACAGGTGAAGGT TCGARACCTTTATTTCARCGTGATGACATTGTTGTG

CARATCARATGATATTARTTATATACTACTAATATARRAATTCATCGTGCCCACAGGTGAAGGT TCGARACCTTTATTTCARCGTGATGACATTGTTGTG

errsrtrrsrssrsrertststesrssartstarssrssrstsrsrssrssssssssONNGGTTCGARACCTTTATTTCARCGTGATGACATTGTTGTGaace




Cloning of intron for tra gene

 Three first introns of tra gene in hand

— The first intron of tra gene from Olive
fruit fly

— The first intron from Caribbean fruit fly
(2819 bp)

— The first intron from Caribbean fruit fly
(2953 bp)



Construction of Vector

5 Polyt-UbiQ EGFP 3 5  EGFP

PiggyBaC-EGFP
(7357 bp)

PiggyBaC-EGFP
(5360 bp)

TET(21)-partl TET(21)-part2 TET(21)-part3

5 EGFP IE1 Hr5 3

piggyBac-EGFP +
(~ 6300 bp) l

5 EGFP |E1 Hr5 Tet(21)+Hsp70 3

Tet(21)+hsp70

PiggyBaC-EGFP
(~ 7200 bp)




Next Steps

* Finishing the vector constructions

CariFly-tra-intron-1

CariFly-tra-intron-2

OliverFly-tra-intron
tTav 3

Based on PiggyBac

e Evaluation for potential roles of the three tra
introns in the female conditional lethal genetic
system



Thank you very much
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