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MiR-21 knockdown inhibits the proliferation, migration and
invasion of endometrial stem cells derived from
ectopic endometrium
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Abstract Objective: To investigate the effect of miR-21 knockdown on the proliferation, migration and invasion of
endometrial stem cells (EnSCs) derived from ectopic endometrium, and explore the underlying mechanism.

Methods: Ectopic endometrial tissues and normal endometrial tissues of endometriosis were collected and
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EnSCs were isolated respectively. MiR-21 knockdown in EnSCs derived from ectopic endometrium by lentivirus
infection. Then, the proliferation, invasion and migration were evaluated by EdU assay and Transwell assay,
respectively. EnSCs from ectopic endometrium infected by lentivirus were subcutaneously transplanted into
BALB/c nude mice, respectively. The fluorescence intensity of allogeneic cysts were detected by near-infrared
fluorescence imaging, then the cysts were excised and the volumes of cysts were measured. The relative protein
expression levels of transforming growth factor-B (TGF-B) in EnSCs from ectopic endometrium and normal
endometrium were compared by Western blot. The relative protein expression of TGF-f in EnSCs derived from
ectopic endometrium infected with lentivirus was detected. Results: The relative expression levels of miR-21
and TGF-p in EnSCs from ectopic endometrium were significantly higher than those in EnSCs from normal
endometrium. After miR-21 knockdown, the proliferation, migration and invasion of EnSCs derived from ectopic
endometrium were significantly reduced, while TGF-p was decreased. Compared with the negative control group
(NC), the fluorescence intensity and volume of cysts formed by EnSCs knockdown of miR-21 were significantly
reduced. Conclusion: MiR-21 knockdown inhibits the proliferation, migration and invasion of EnSCs derived

from ectopic endometrium, and the mechanism may be related to down-regulating TGF-f expression.
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Figure 1 Flow cytometric analysis of isolated EnSCs for EnSCs markers (CD140b, CD146), haemopoietic marker (CD34) and

endothelial marker (CD31) respectively
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Figure 2 Expression of miR-21 and transfection of miR-21 shRNA in EnSCs derived from ectopic endometrial tissues

(A) 0L AR SRR A EnSCs HmiR-2 11 R I KF- 35 18 T IEH 75 WA S URIRIYEnSCso n=8, 550 15 AL
U PRAVERSCs L, **P<0.01, (B)¥%4Y¢Lenti-miR-21 shRNA-GFEPJ5, 71 B PN IZH 2L IR () EnSCs i miR-21 1 #15 L 3%
A n=4, 5HIMEXTIRAL LA, **P<0.01,

(A) The expression level of miR-21 was significantly higher in EnSCs derived from ectopic endometrial tissues than in EnSCs from normal
endometrial tissues. n=8, **P<0.01 vs EnSCs derived from normal endometrial tissues. (B) Significant reduction of miR-21 expression in

EnSCs from ectopic endometrial tissues after transfected with Lenti-miR-21 shRNA-GFP. n=4, **P<0.01 vs NC group.
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Figure 3 MiR-21 knockdown reduces the proliferation, migration and invasion of EnSCs derived from ectopic endometrial tissues
in vitro

(A) HEAUEEPES 4 J4 Lenti-miR-21 shRNA-GFPIEnSCsHUE T E N . (B, C)Transwell:f 4% Y4 Lenti-miR-21 shRNA-GFP1]
EnSCsfIf228( x 200), (D, E)Transwelli:4iMI%5 Y Lenti-miR-21 ShRNA-GFPHYEnSCsIiT# ( x 200), n=4, ***P<0.001 vs NC
group,

(A) Proliferation of EnSCs transfected with Lenti-miR-21 shRNA-GFP evaluated by EdU assay. (B, C) Invasion of EnSCs transfected with

Lenti-miR-21 shRNA-GFP was detected by Transwell assay ( x 200). (D, E) The migration of EnSCs transfected with Lenti-miR-21 shRNA-
GFP was detected by Transwell assay ( x 200). n=4, ***P<0.001 vs NC group.
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Figure 4 MiR-21 knockdown inhibits the growth of EnSCs derived from ectopic endometrial tissues in vivo

(A) B PRI G EnSCs 18 dJi, BEMPAITLIANIO AR CRIEIE R . (B) T miR- 2155 Y I EnSCsJ,  MIOLHE W]
WG, (C, D)FEM R IEIL (C)RARY(D) . n=5, **P<0.001vs NC group.

(A) Representative image of near-infrared fluorescence imaging of cysts after18 days of subcutaneous transplantate transfected EnSCs. (B)

Total fluorescence intensity significantly reduced in subcutaneous transplantate miR-21 transfected EnSCs. (C,D) Macroscopic images (C)

and volume of cysts (D). n=S, ***P<0.001 vs NC group.
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Figure § MiR-21 knockdown inhibits the proliferation, migration and invasion of EnSCs may via downregulation of TGF-f
expression

(A) AL T H NI BUR I Y EnSCs Y TGE-B A X H FH BT R 1K K- n=8, 57015 NI LRI EnSCs AL,
*%P<0.001, (B) Lenti-miR-21 shRNA-GFP 4t EnSCs I TGE-BAHX] 85 15T #2345 7KF- . (C)NC+vehicle, miR-21 shRNA+vehicle
FImiR-21 shRNA+TGE-BZ [ EnSCs 15 . (D~F)NC+vehicle, miR-21 shRNA+vehicle flimiR-21 shRNA+TGF-B4] ) EnSCs
MiZZ8(D, E)5iT# (D, F)(x200), n=4, S5NCZENC+vehicleZ] L%, **P<0.001; jmiR-21 shRNA+vehicleZH [L#7,
"P<0.01,

(A) Relative protein expression levels of TGF- in EnSCs derived from ectopic endometrial tissues, n=8, ***P<0.001 vs EnSCs derived
from normal endometrial tissues. (B) Relative protein expression levels of TGF-f in Lenti-miR-21 shRNA-GFP transfected EnSCs. (C)
Proliferation of EnSCs in NC+vehicle, miR-21 shRNA+vehicle and miR-21 shRNA+TGF- 8 groups. (D, E, F) Invasion(D, E) and migration
(D, F) ability of EnSCs in NC+vehicle, miR-21 shRNA+vehicle and miR-21 shRNA+TGF- groups ( x 200). N=4, ***P<0.001 vs NC group
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