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[ ABSTRACT] Objective: To investigate the effects of down-regulating MDR1 gene expression by CRISPRi on enhancing the sensitiv-
ity of lung adenocarcinoma A549/DDP cells to cisplatin. Methods: The potential CRISPRI interference sites on the MDR1 gene pro-
moter were predicted by bioinformatics software, and the interference fragments were designed and constructed. The mRNA and protein
expression levels of MDRI gene in each group of cells were detected by qRT-PCR and Western blot methods, and the recombinant vec-
tors with high interference efficiency were screened. Human lung cancer A549/DDP cells were divided into three groups: A549/DDP,
Scrambed and sgRNA-MDRI1-1, with three multiple holes in each group. After each vector was transfected into the cells for 48 h, the
efflux of cells in each group was detected by flow cytometry, the ICy; value of cells in each group was detected by MTT method, and the
cell morphology of cells treated with cisplatin was observed under laser confocal microscope. Results: After sequencing and compari-
son, two kinds of CRISPRI recombinant vectors interfering with MDR1 gene transcription were constructed successfully. After transfec-
tion of A549/DDP cells, the mRNA and protein levels of MDRI1 gene in all transfection groups were decreased significantly ( P<
0.01). Among them, the interference efficiency of sgRNA-MDRI-1 was the highest, and the interference efficiency of mRNA and pro-
tein was 60% and 51% , respectively. After transfection of sgRNA-MDR1-1 vector, compared with the control group, the efflux ability
of cells was decreased ( P<0.01), the ICy, value of cells to cisplatin was decreased significantly (P<0.01), and the intracellular
chromatin gathered and marginalized, and apoptotic bodies appeared. Conclusion: CRISPRi interference with MDR1 gene in drug-re-
sistant A549/DDP cells can significantly enhance the sensitivity to cisplatin.
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Fig. 2 The protein expressions of MDR1 gene in cells after
transfected with sgRNA-MDR1
Tab. 1 The expressions of MDRI gene in cells after transfect-

ed with sgRNA-MDR1 (x+s, n=3)

Cell lines MDRI mRNA levels MDRI protein levels
A549/DDP 1.02+0.01 1.03+0.05
Scrambed 0.98+0.02 0.97+0.02
sgRNA-MDR1-1  0.40+0.03 ™ 0.49+0.04 ™
sgRNA-MDR1-2  0.55+0.02" 0.65+0.03 ™

"P<0.05; "P<0.01 vs scrambled cell
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Fig. 3 The effects of sgRNA-MDRI1-1 on fluorescent intensity
of Rho-123 in A549/DDP cells
A: A549/DDP; B: Scrambled; C: sgRNA-MDRI1-1
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Fig. 4 Effects of cisplatin at different concentrations on the in-
hibition of each group cells (n=3)
Tab. 2

IC, values of cells treated with cisplatin in different

experimental groups (pumol/L, x+s, n=3)

Cell lines 24 h 48 h 72 h
A549/DDP 91.69+1.56 75.29+1.72 59.47+3.54
Scrambed 85.31+2.31 70.99+2.34 54.45+2.15
sgRNA-MDRI-1 ~ 49.07£1.98™ 38.95+2.24™ 29.11£1.23™

"P<0.01 vs scrambled cell
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Fig. 5 Cell morphology of each group cells under a laser con-
focalmicrodcope (acridine orange x 200, Bar=10 wm)
A. A549/DDP; B Scrambled; C.: sgRNA-MDR1-1
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