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Genistein regulates miR-21 to promote the apoptosis in
LPS-activated RAW?264.7 cells
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BO Ping-juan, XIANG Xue-ping, FU Xiao-hua"

(School of Medicine, Hunan Normal University, Changsha 410013, China)

Abstract: The research is aimed to investigate the effect of genistein (GEN) on the apoptosis in lipopolysac-
charide (LPS)-activated RAW264.7 cells and explore the pharmacological mechanism of GEN anti-atherosclerosis
(AS). RAW264.7 cells were activated by LPS, the level of TNF-a and IL-6 mRNA were detected by qRT-PCR, the
expression of COX-2 and iNOS were detected by Western blot. RAW?264.7 cells were pretreated with GEN for 2 h,
and then incubated with LPS for 24 h. After that, CCK8 kit was used for the cell viability, Annexin V-FITC/PI kit
for the apoptosis of cell. gRT-PCR was used to detect the level of CHOP, caspase-3 and miR-21. Western blot
was used to detect the expression of CHOP and caspase-3. Results showed that LPS (1 000 ng - mL™) increased
the expression of TNF-a, IL-6, COX-2 and iNOS in RAW264.7 cells compared with that in control group. GEN
inhibited the cell activity and the level of miR-21, promoted the expression of CHOP and caspase-3 in LPS-activated
RAW264.7 cells in a dose-dependent manner. miR-21 up inhibited the expression of CHOP and caspase-3 in
LPS-activated RAW264.7 cells and this process was reversed by GEN treatment. miR-21 down promoted the
expression of CHOP and caspase-3, which were further enhanced by GEN. These results indicate that GEN
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promotes the apoptosis of RAW?264.7 cells activated by LPS through down regulating miR-21 and activating

endoplasmic reticulum (ER) stress pathway.
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Table 1 Primer sequence. TNF-a: Tumor necrosis factor-a; IL-6:

Interleukin 6
Gene Primer sequence (5'-3")
TNF-a Forward CAAGGGACAAGGCTGCCCCG
Reverse GCAGGGGCTCTTGACGGCAG
IL-6 Forward ~ AACGATGATGCACTTGCAGA
Reverse CTCTGAAGGACTCTGGCTTTG
CHOP Forward ~ AATAACAGCCGGAACCTGAGGA
Reverse ACTCAGCTGCCATGACTGCAC
Caspase-3 Forward GAGCCAGAGCAGAGACTTGG
Reverse CATCATCCACACAAACCAGAA
GAPDH Forward TGATGACATCAAGAAGGTGGTGAA
Reverse TGGGATG-GAAATTGTGAGG GAGAT
miR-21 Forward ~ GTGCAGGGTCCGAGGT
Reverse GCCGCTAGCTTATAAGACTGATGT
U6 Forward  CTCGCTTCGGCAGCACA
Reverse AACGCTTCACGAATTTGCGT
miR-21 RT primer GTCGTATCCAGTGCAGGGTCCGAGGT

ATTCGCACTGGATACGACTCAACA
U6 RT primer AAAATATGGAACGCTTCACGAATTTG
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TP, WA 1 h, TBST Yok 3K, i FH ECL & Y65
M2 RICHUE R G W5 .
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Figure 1  The effect of lipopolysaccharide (LPS) on RAW264.7
cells. RAW264.7 cells were activated by LPS (500 or 1 000 ng-mL™)
for 12 h or 24 h. qRT-PCR detected the level of TNF-a (A) and
IL-6 (B) mRNA. Western blot detected the protein expression of
COX-2 (C) and iNOS (D). n = 3, X + s. "P<0.05 vs control group.
COX: Cyclooxygenase-2; iNOS: Inducible nitric oxide synthases
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Figure 2 The effect of genistein (GEN) on the cell viability and apoptosis of LPS-activated RAW?264.7 cells. RAW264.7 cells were

pretreated with GEN (10.20.40 pmol-L?) for 2 h, then incubated wi

th LPS (1 000 ng - mL*) for 24 h. Annexin V-FITC/PI kits and CCK8

kits detected cell apoptosis rate (A) and viability (B), respectively. gqRT-PCR detected the level of caspase-3 (C) and CHOP (D) mRNA.

Western blot detected the protein expression of caspase-3 and CHOP (
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miR-21 relative expression

0.0 --1_g
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Figure 3 The effect of GEN on the level of miR-21 in LPS-
activated RAW264.7 cells. RAW264.7 cells were pretreated with
GEN (10 pmol- L) for 2 h, then incubated with LPS (1 000
ng - mL?) for 24 h. gRT-PCR was used for the level of miR-21.
n=3,X+£s."P<0.05 vs control group; *P<0.05 vs LPS group
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down {233 LPS i 1L i) RAW264.7 41 i CHOP. caspase-3
mMRNA (P<0.05) fl 4 H &k (KI5C~E).
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RAW264.7 4l Jifl CHOP . caspase-3 mRNA (P<0.05) #1E
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Figure 4 The effect of miR-21 up on the apoptosis of LPS (1 000 ng - mL*)-activated RAW264.7 cells. A: RAW264.7 cells infected with
miR-21 up-NC (multiplicity of infection, MOI = 50) and miR-21 up (MOI = 50) lentivirus with GFP were captured under phase contrast and
fluorescence microscopy (x200); B: qRT-PCR detected the level of miR-21; qRT-PCR detected the level of caspase-3 (C) and CHOP (D)
mMRNA,; E: Western blot detected the protein expression of caspase-3 and CHOP. n = 3, X + 5. "P<0.05
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Figure 5 The effect of miR-21 down on the apoptosis of LPS (1 000 ng - mL*)-activated RAW264.7 cells. A: RAW264.7 cells infected
with miR-21 down-NC (MOI = 50) and miR-21 down (MOI = 50) lentivirus with GFP were captured under phase contrast and fluorescence
microscopy (x200); B: gRT-PCR detected the level of miR-21; gRT-PCR detected the level of caspase-3 (C) and CHOP (D) mRNA; E:
Western blot detected the protein expression of caspase-3 and CHOP. n = 3, X £+ 5. "P<0.05
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Figure 6 The effect of GEN (10 pmol-L™) on the apoptosis of LPS (1 000 ng - mL*)-activated RAW264.7 cells infected with miR-21 up
(MOI = 50). gRT-PCR detected the level of caspase-3 (A) and CHOP (B) mRNA; C: Western blot detected the protein expression of caspase-3

and CHOP. n =3, X = s. "P<0.05
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Figure 7 The effect of GEN (10 umol-L™) on the apoptosis of LPS (1 000 ng-mL™)-activated RAW264.7 cells infected with miR-21 down
(MOI = 50). gRT-PCR detected the level of caspase-3 (A) and CHOP (B) mRNA; C: Western blot detected the protein expression of caspase-3

and CHOP. n =3, X +s. "P<0.05
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