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Abstract:
sensor named as Gsensor. Firstly, we constructed pAAV2neo-Gluc-MCS-polyA as “empty Gsensor”, which contained multiple
cloning sites (MCS) for miRNA target inserted. To detect miR142-3p activity, miR142-3p Gsensor and miR142-3p Gsensor-3 were

We developed a method for monitoring of miRNA activity in live cells by a secreted luciferase gene based plasmid

constructed by inserting one or three complementary miR142-3p targets into pAAV2neo-Gluc-MCS-ployA. Subsequently,
miR142-3p Gsensor and miR142-3p Gsensor-3 were respectively transfected into U937 cells and Gluc activity was assayed in the
supernatant 48 h post transfection. Results showed that both of them effectively indicated miR142-3p activity of inhibiting Gluc
expression compared with empty Gsensor. Simultaneously, miR142-3p Gsensor also demonstrated the inhibition of miR142-3p
activity by Anti-miR142 when they were cotransfected into U937 cells. This implied one copy of miRNA target in Gsensor was
sensitive enough for investigation of miRNA activity. We further analyzed factors affecting Gsensor function including time and
dose, and found that miR142-3p activity sensed by miR142-3p Gsensor rose within 48 h post transfection and approached stable
thereafter. Transfected dose varying among 0.001—0.05 pg/cell had little effect on its function. Using miR142-3p Gsensor, we further
detected miR142-3p activity in HEK293, U937, K562, SP2/0 and P815 cells. Results suggested that miR142-3p activity was high in
U937, K562, SP2/0 and P815 cells and almost negative in HEK293. miR142-3p activity was positively correlated with its relative
copies in HEK293, U937 and K562 detected by QRT-PCR. In conclusion, Gsensor proved to be an effective tool for monitoring of

miRNA activity in live cells, and provide a new method for monitoring miRNA activity in vitro.
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Fig. 1  Schematic map of Gsensors. ITR: AAV2 inverted
terminal repeat; CMV: cytomegalovirus promoter; Gluc:
Gaussia luciferase; BGH: bovine growth hormone polyA signal.
miR142T: miR142-3p target sequence. (A) Schematic map of
empty Gsensor. (B) Schematic of miR142-3p Gsensor. (C)
Schematic map of miR142-3p Gsensor-3.
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Fig. 2 Validation of Gsensor. (A) Indicating miR142-3p
activity by miR142-3p Gsensor and miR142-3p Gsensor-3 in
U937 cells. Results were shown with X +s. Data was analyzed
using one-way ANOVA. RLU, relative light unit. **, P<0.01.
(B) Enhancing miR142-3p activity by Anti-miR142. Differences
in transfection efficiency were normalized using Fluc activity.
Relative luciferase level=Sgju/Caiue. Gluc, Gluc activity. S, cells
transfected with miR142-3p Gsensor. C, cells transfected with
empty Gsensor. Results were represented with x £ s.
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Fig. 3 Factors affect miRNA Gsensor. (A) miR142-3p activity variation with time in U937 cells. Relative luciferase level was
represented with X +s. (B) Gluc activity in the supernatant of U937 cells transfected with different doses of DNA. Results were
represented with x +s. RLU, relative light unit. (C) Relationship between relative luciferase level and DNA doses transfected. (D)
Gluc activity in the supernatant of U937 cells with different cell number. Results were represented with x+s. (E) Relationship

between relative luciferase level and cell number.
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Fig. 4 miR142-3p activity in HEK293, U937, K562, P815 and
SP2/0 cells. (A) Gluc activity varied in the supernatant of
HEK293, U937, K562, P815 and SP2/0 cells. Results were
represented with X +s. (B) Relative luciferase level in HEK293,
U937, K562, P815 and SP2/0 cells.
level=Sgiuc/Caiue. Gluc: Gaussia luciferase activity; S: cells

Relative luciferase

transfected with miR142-3p Gsensor; C: cells transfected with
empty Gsensor. Results were represented with X £ s.
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Fig. 5 Relative copies of miR142-3p in HEK293, U937 and
K562 cells. Relative copy number was assayed using QRT-PCR
(Ambion). ACT:CT-miRl42-3p_CT-EC~ CT—miRl42-3p: CT value of
miR142-3p; EC: endogenous control and U6B selected as
endogenous control in this assay; Cr.gc: Ct value of EC.
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