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Abstract:  The transposon vector containing enhanced green fluorescent protein (EGFP) was injected into early housefly (Musca
domestica L.) eggs by microinjection method to realize stable gene expression in vivo for verification, and to study housefly gene
function. A borosilicate glass micro injection needle suitable for microinjection of housefly eggs was made, the softening treatment
conditions of housefly egg shells were explored, and a microinjection technology platform suitable for housefly was constructed with
a high-precision microsyringe Nanoject III as the main body. The recombinant plasmid PiggyBac-[3xP3]-EGFP containing the
eye-specific 3xP3 promoter and EGFP and the stable genetic expression helper plasmid pHA3pig helper were microinjected into the
treated housefly eggs. After emergence, the eye luminescence was observed, and the expression and transcription level of EGFP
were detected. The results showed that the normal hatching rate of housefly eggs was 55% when rinsed in bleaching water for 35 s.
The hardness of the egg shell treated for 35 s was suitable for injection and the injection needle was not easy to break. About 3% of
the emerged housefly eyes had green fluorescence. Through further molecular detection, EGFP specific fragments with a size of
750 bp were amplified from DNA and RNA of housefly. Through the technical platform, the stable expression of reporter genes in
housefly can be conveniently and effectively realized, and a bioreactor with housefly as the main body can be established, which
provides certain reference value for subsequent research on housefly gene function.

Keywords: microinjection, housefly, fertilized egg, enhanced green fluorescent protein, genetically modified
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Fig. 1 Comparison of two glass microinjection needles.
(A) Instrument processing glass microinjection needle.
(B) Handling glass microinjection needles.

B2 FEKAER\BBIPOFESHE

Fig. 2 Morphological changes of housefly eggs treated
with bleach. (A) Bleach treatment of egg shells for 20 s.
(B) Bleach treatment of egg shells for 35 s. (C) Bleach
treatment of egg shells for 50 s. (D) Bleach reatment of
egg shells for 70 s.



ETHER $EMIHENERERRBRANET

I UERAA , KT 20 s ISIEAL AN 77%, Bl
YEFHBS R RGN, SRALRB ARG, YRR 70 s BB
WAL 13% (B 3). SRk 7e 43 R BRUP5E [FRT
AR SR B — A, AT i B K EH
35 s LA TORSCAR I, FRBRAIEIL R LR 55%.

2.4 RHFESHRAEYE S

KR HUE 3 % e 72k {&  PiggyBac-[3xP3]-
EGFP S BhFki pHA3PIG (& 4), ZBEEDIIEW
45, fi B PO A9 2% 1R @, NanoDrop il &
VR B I R AT H ARSI
25 EFHEBEHRBEARIEALFE

T piggBac % Ji 124K bl A 3xP3 R 1k
REFLF 7, FEREPLE, LIRS EH
B RPN ERBEAREAET, EHEHR
100 A Ak s 3-5 HAREA W B 4% (0 98 IR
W o BT I AR R IR S S R I R R
xR (] 5), AL B, C /RN IR K fE5i
TAFEMEMEIRZCNEE, D BRI K
WL AL LRI WS s EL F. G IR KA
BT ORIRAA B R IR DR BLWES, H K HiAh
HBROLIN AT A RIS 43 3Rk

BamH 1 Sal |

EcoRV

flanking seq. (700 bp)
PiggyBac-[3xP3]-EGFP
6500 bp

pUC18 (Amp/ori)

B4 ESARKEE
Fig. 4 Plasmid map for injection.
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Fig. 3 Effect of bleaching water on hatchability of
housefly eggs.
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5 HEBRAERRTUE

Fig. 5 Detection of housefly fluorescent protein under microscope. (A-D: under fluorescence) Detection of each part
of housefly in control group. (E-H: under fluorescence) Detection of each part of housefly in test group.
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Fig. 6 The integration and expression of EGFP in housefly. (A) Expression of EGFP in housefly DNA. M: DNA
marker D2000; 1: negative control; 2: control housefly DNA; 3: test group housefly DAN. (B) Housefly internal control
expression. M: DNA marker D2000; 1: negative control; 2: control housefly internal control; 3: test group housefly
internal control. (C) Expression of EGFP in housefly RNA. M: DNA marker D2000; 1: negative control; 2: control

housefly RNA; 3: test group housefly RNA.
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