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Abstract: We chose Gaussia luciferase (Gluc), a secreted luciferase gene as reporter to real-time detect and dynamically monitor
hydrodynamic injection gene expression. First, we constructed an expression vector pAAV2neo-Gluc. Then Huh7 and HepG2 cells
were transfected with pAAV2neo-Gluc and the activity of Gluc in the supernatant and cell lysates were assayed. Results showed that
the Gluc activity in the supernatant was about 100 higher than that in cell lysates, indicating the expressed Gluc existing mainly as a
secreted form as reported. Live bioluminescence imaging of mice hydrodynamic injected pAAV2neo-Gluc showed whole body
distribution, while the pAAV2neo-Fluc primarily located in the liver. Then we injected different doses of pAAV2neo-Gluc into mice
by tail-vein hydrodynamic injection, took minor amount of blood from mice tails at different time points and measured the luciferase
activity to investigate dynamic changes of Gluc expression and secretion in vivo. The results suggested that the time courses of Gluc
expression were highly consistent among each dose groups. The luciferase activity in blood could be detected as early as 2 h after
injection, reached the peak at about 10 h and gradually decreased from then on. The expression level of Gluc was positively
correlated with the dose of injected plasmid DNA. To further detect the assay sensitivity of the ex vivo Gluc measurement method, we
investigated three additional groups of mice injected with lower doses of 0.001 pg, 0.01 pg and 0.1 pg pAAV2neo-Gluc respectively.
Results revealed that activity of Gluc in blood could be detected even at dose as low as 0.001 pg DNA, suggesting the assay
sensitivity was extremely high. In conclusion, a real-time ex vivo detection method of dynamically monitoring of gene expression in

Vvivo by hydrodynamic injection can be a valuable means for the study of gene expression regulation in vivo.
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Fig. 1 Schematic map of pAAV2neo-Gluc vector. ITR: AAV2
inverted terminal repeat; CMV: cytomegalovirus promoter;
Gluc: Gaussia luciferase; BGH: bovine growth hormone polyA
signal.
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Fig. 2 Map of pAAV2neo-Gluc digested with Kpn I and EcoR L
Marker: BM5000; 1: pAAV2neo-Gluc digested with Kpn I and
EcoR I; 2: pAAV2neo-Gluc; 3: pAAV2neo digested with Kpn I
and EcoR I; 4: pAAV2neo.
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Fig. 3
supernatant and cell lysates. HepG2, Huh7 cells (0.1 million/well)
were transfected and supernatant and cell lysates were assayed
for luciferase activity with Gaussia luciferase assay kit (NEB)
using a luminometer. Signals obtained from supernatant and cell
lysates normalized to each 24-well. RLU: relative light unit.
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Fig. 4 Bioluminescence imaging living mice injected into
pAAV2neo-Gluc or pAAV2neo-Fluc in vivo. pAAV2neo-Gluc
or pAAV2neo-Fluc with the same number of copies was injected
into BALB/c mouse. After 24 h, 50 pg of coelenterazine was
injected into the animal with pAAV2neo-Gluc and the photon
count was acquired for 5 s after 1 min of substrate injection.
And the animal with pAAV2neo-Fluc was injected with 3 mg
D-luciferin (150 mg/kg body wt) and imaged for 5 s after
10 min of substrate injection. The left mouse injected with
PAAV2neo-Gluc;  the  right
pAAV2neo-Fluc.
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Fig. 5 Relationship between activity of Gaussia luciferase and
time or the dose of plasmid injection. Different doses of Gluc
expression plasmid were injected into BALB/c mice by tail-vein
hydrodynamic injection. Blood taken through tail-vein was
assayed for luciferase activity using a luminometer at various
time points. Results were presented at mean+SD (n=3). 0.1 pg,
1.0 pg, 10 pg, 50 ug, the dose of Gluc expression plasmid; NS:
normal saline.
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Fig. 6 Relationship between activity of Gaussia luciferase and
time or the low dose of plasmid injection. Different doses of
Gluc expression plasmid were injected into BALB/c mice by
tail-vein hydrodynamic injection. Blood taken through tail-vein
was assayed for luciferase activity using a luminometer at
various time points. Results were presented at mean+SD(n=3).
0.001 pg, 0.01 pg, 0.10 pg, the dose of Gluc expression plasmid;
NS: normal saline.
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