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Abstract In purpose of establishing a high-throughput drug screening method a luciferase reporter
vector driven by human STAT ( signal transduction and activators of transcription) binding elements were
constructed and the responsiveness upon stimulation were validated in different cell lines. Two STAT
binding elements from upstream regulatory sequences of IRF-4 and C+0S gene were synthesized and
cloned into pGL3Luc—promoter vector. The constructed vector pSTAT-uc and a inner calibration vector
pRL-SV40 were transiently co-transfected into different cell lines and stimulated by various factors. The
luciferase activity was assayed using dualduciferase system to validate cell specific response. The result
showed that in STAT pathway positive HeLa A549 and MCF-7 cell lines STAT specific factors INF—y
and OSM strongly activated pSTATHuc reporter in dose-dependent way. Neither stimulation with
irrelevant factors in STAT pathway positive cells nor with STAT specific factors in STAT pathway
negative cell line PCH2 produced positive response. The result demonstrated that this vector was highly
cell and pathway specific for STAT pathway activation and can be used tools for high-throughput drug
screening based on STAT signal pathway.
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Table 1 The responses of cell lines transfected with pSTAT-uc reporter upon treatment with cytokines and growth factors

pSTATHuc—cell lines INF—y 0OSM IL4B L2 IL-6 TNF« TGF EGF TPA LPS
HeLa + + - - - - - - - -
MCF -7 + + - - - - - - - -
A549 + + - - - - - - - -
PC -12 - - - - - - - - - -

Cells were co-transfected with pSTATHuc and calibration vector pRL-SV40 the factors listed above were added to the cell culture
medium for 6 hours and then the luciferase activity was assayed using dual-reporter assaying agent. “ + ” positive respons¢ “-”

negative response

Table 2 Pearson correlation between cytokines dose an the relative ratio of luciferase activity

INF=(0 1 3.33 10 U/mL) OSM (0 0.1 0.33 1 3.33 10 ng/mlL)
pSTATHuc—cell lines
r Sig. ( 2-tailed) r Sig. ( 2-tailed)
Hel.a 0.635" 0. 027 0.865™ 0. 000
A549 0.829™ 0. 001 0.843™ 0. 000
MCF-7 0.874™ 0. 000 0.851™ 0. 000

" Correlation was significant at the 0. 05 level( 2ailed) ; ™ Correlation was significant at the 0. 01 level ( 24ailed)

2.3 INF-y OSM pSTATHuc 3
INF—y pSTATHuc  HeLa.A549  MCF . .
1 U/mL MCFZ
18  Hela A549
INF—y 1/4 o STAT DNA
( Fig. 1) .
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1.5 ~2.5 STATs
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Fig.1 The dose-dependent reporter response induced by INF—y in cell lines Cells were co-transfected with pSTATHuc
and calibration vector pRL-SV40 and the different concentration of INF=(0 1 3.33 10 33.33 100 333.33 1 000 U/mL)
was added to culture medium and maintained for 6 hours( 0 U/mL was marked with % for show the start level) then the luciferase
activity was assayed using dual-reporter assaying system. The relative ratio of luciferase activity was the ratio of Luc/RI light
intensity. Data represent mean =S.D. derived from three independent experiments. * P <0. 05 versus the control group
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Fig.2 The dose-dependent reporter response induced by OSM in cell lines Cells were co-transfected with pSTAT-
luc and calibration vector pRL-SV40 and the different concentration of OSM(0 0.1 0.33 1 3.33 10 ng/mL) was
added to culture medium and maintained for 6 hours (0 U/mL was marked with % for show the start level) then the
luciferase activity was assayed using dual-reporter assaying system. The relative ratio of luciferase activity was the ratio of
Luc/RI light intensity. Data represent mean = S. D. derived from three independent experiments. ~ P < 0.05 versus the

control group
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