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O O Summary O Transgenesis in Drosophila melanogaster relies upon direct microinjection of embryos and
subsequentcrossing of surviving adultsC] The necessity of crossing single flies to screen for transgenic events limits
therange of useful transgenesis techniques to thosc that have a very high frequency of integrationJ] So thatabout 1
in 10 to 1 in 100 surviving adult flies carry a transgenel] Until recently] only random P—elementtransgenesis
fulfilled these criteriall However[ recent advances have brought homologous recombinationand site—directed
integration up to and beyond this level of efficiencyd For all transgenesis techniquesin Drosophila melanogaster[]
microinjection of embryos is the central procedured This chapter gives adetailed protocol for microinjection

(1 and aims to enable the reader to use it for both site—directed inte—gration and for P—element transgenesis(
(0 O Key words[] Drosophila melanogaster] Embryol] Microinjection] Transgenicll Recombination[] Inte
—qrationJ Homologous recombination[] phiC31[] integrase[] Site—directed integration(] p—element(] [J 1
[ Introductiond O Transgenesis in Drosophila melanogaster has undergone somethingof a revolution in the last
few years[] The classical technique ofrandom P—element—mediated transgenesis has recently been sup
—plemented by two novel technologiCSO homologous recombi—nation and @ C31 integrationU for reviews

0 seeld 100 andO 200 [0 InP—element transgenesisC] 300 [J a modified transposon vector is usedin combination
witll transient expression of the P transposaseenzyme to generate several fly linest] with different insertion sitesin
the genomel] These insertions are subsequently mapped andcharacterised[] P—element insertions have been
invaluable formutagenesis screensC] but until recently] this was also the only metllod available for introducing a
transgene of choice into theDrosophila genomel] The random nature of P—element insertaonshas sevcral
drawbacks for transgene analysisl1 Mapping of inser—tion sites iS time consuming] and transgene expression
levels aresubject to genomic position effectst] making it difficult to drawcomparisons between different constructs
00 O O A recently developed alternative to random insertion ishomologous recombination] 401 500 O This
involves inserting adonor construct at random into the genome by P—element trans—genesis] and in subsequent
generanonsC] mobilising the donorconstruct to the correct locus by homologous recombination] This technique
had long been lacking to DrosophilistsC] but hasnhot replaced P—element transgenesxs as the method of choice
torroutine transgene analysisC] because both the cloning of donorconstructs and the generation of homologous
recombinants aremore time consuming than for P—element transgenesist] [ [1 Reccently[] ® C31 integration
has been developed(d 61 (O Thistechnique allows rapid and efficient generation of site—specificintegrantsC] and
relies upon‘ dockingsite’ fly linest] which carrya single recognition site[] attP[] for the phage ® C31
integraseenzyme(] previously introduced into the genome by P—elementtransgenesist] A donor plasmid carrying
a second recognition site[J attB[] and a source of integrase enzyme is used to generate thcs inwhich the donor
plasmid docks to the genomic site[J Integrationevents are highly specific] as the attP site is 39 bp long and doesnot
occur at random in the Drosophila genomel] Many mappedand characterised docking site lines arc now available
[J see Note 100 0J and ® C31 integration is rapidly becoming widely used for manytransgcnic atmlicationsC] [ [J
00
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