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PiggyBac Transposon System—Mediated Transfer of
Rubia Gene Transfer in Apis mellifera
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Abstract: To explore the gene transfer function of piggyBac transposon in western honeybees( Apis mellif—
era) and to further examine its feasibility Apis mellifera was used as an experimental material. The piggyBac
transposon system was used to transfer the exogenous red fluorescent protein gene Rubia into the honeybee zy—
gotes for the analysis and detection of foreign gene integration and fluorescence expression in honeybees.PCR
amplification and sequencing analysis showed that the piggyBac transposon was able to integrate the exogenous
Rubia red fluorescent protein gene into the honeybee genome.Fluorescence microscopy detection also showed a
weak red fluorescent protein expression.This study confirms that the piggyBac transposon system could implant
exogenous gene into honeybee genome.This would provide a basis for the future development of honeybee trans—
genic research and exploitation in molecular breeding.
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Tab.1 Oligonucleotide primers used in this study
Gene Primers
Rubia F: 5°—gatttaaggtcaagatggaggga—3~
Rubia r: 5’ —gtgtagtccecattatggetga—3”
piggy—out rev: 5’—cagaccgataaaacacatgegtc—3"
EA-piggy fw: 5°—ccatatacgcatcgggttgatateg—3~
1.6 piggyBac
DNA. Primer primer 5.0
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A M: DNA Marker 10 000 1: pBac 6XxP3-rubia : 2. EcoRI ; B pBac 6XP3-rubia BacR.

BacL: piggyBac 6xP3: 6 Pax6 ; SV40 SV40 ; Am—
actinSc : actinSc : rubia;

A M: DNA Marker 10 000; 1: pBac 6XP3-rubia plasmid; 2: EcoRI digestion; B pBac 6XP3-rubia recombinant plas—
mid map BacR BacL: piggyBac transposon inverted terminal repeats 6 X P3: core promoter of six repeat Pax6 element genes;
SV40 SV40 polyadenylation sites; Am—actinSc promoter: upstream translation initiation promoter of honeybee actinSc gene; ru—
bia: reporter genes encoding red and fluorescent proteins
1 pBac 6xP3-rubia

Fig.1 Restriction analysis and mapping of recombinant plasmid pBac 6XP3-rubia

2.2
232 13.4% 73%(  2).
2 mRNA
Tab.2 Culture data of coinjection with transposon plasmid and transposase mRNA
/
Groups Egg/grain Number of hatching Hatching rate Pupae Pupae rate
1 74 10 13.5% 5 6.8%
2 81 11 13.6% 6 7.4%

3 77 10 13.0% 6 7.8%
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81 23%( 4) Fig.2 Transposon plasmid Rubia gene PCR analysis
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A and B indicates the red fluorescence photos of the honeybee head with piggyBac

plasmid injection and the wild type bee head control group respectively

Fig.3 Fluorescent expression observation in honeybee
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