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[EE] a4 B let-7d EBHRBALITFRIE, JHFE let-7d MIIILFET G AR U20S Bi5E . 1T
BHRZENZM . ek YUEE 2010 4EZE 2015 4E FIRBMTFARUIBRNG 25 415 K8 85 10 g 4 2L Rm s 4 80 (B
IR 2% >5 cm ) , FFH qPCR Kl let-7d (FIAMELL . MIEFRE T FRIA let-7d () U20S Zifi, FH qPCR %k
let-7d i FEATEDL, ALY pCDH 259 a2k A0 U20S AR XT FRAANAE, JHa IR CCK-8 525K . R SLR: A
Transwell SEI I RIE let-7d XF U20S 4HIHG5E . A FUZZERE T2, B 700 RNA $EJE PRS0 AR FRLEe
TR AFLIR I let-7d AR HADIER, K LIk let-7d (9 U20S AN HH#E LR 125K, Ffamad /N4 RNA $7
ARUFFEM G ILE R IRX U208 UG5 . BB FR 20 4 & B REALT let-7d Tk P TIE5H4

(P<0.01) . 5 ABE4M hFOB1.19 AL, U20S 4l let-7d Fik/KF FiH (P<0.01) . SXIIEAIAHLL, 3%
ik let-7d REHNH] U20S JUHIAYHETE . TR AIEZE (P 141<<0.05) . fi RINA PR F5 I A AN RUE 't 25 it S5 56 45 51 1
7, Rhotekin (RTKN ) FERJE let-7d B9 ELERAESEN, Hid 3Rk let-7d 32 U20S ZHffi ' RTKN mRNA Fik/K
SRR IR R (P<<0.01) o T4 RTKN FkfEMIH U20S 4ty . T FEZE (P #<0.05) . %# Let-7d
T 0 ) RTKN P05 R AN A 3458 . TR AN S, nIVE b E R IR YT — B S

[X$2F] ‘B let-7d; Rhotekin F:[H ; AT ; T ; MEiRZE

[FE42£S] R738.1 [XEkPRERD] A [XEHS] 0258-879X(2018)05-0515-05

Let-7d inhibits proliferation, migration and invasion of osteosarcoma cells by targeting Rhotekin gene
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[Abstract] Objective To investigate the expression level of let-7d in osteosarcoma tissues, and to explore the
effects of let-7d and its target gene on proliferation, migration and invasion of human osteosarcoma cell line U20S
cells. Methods Tumor and adjacent tumor tissues of 25 patients with osteosarcoma undergoing exairesis in our department
were collected from 2010 to 2015. The distance from adjacent tumor tissues to tumor margin was greater than 5 cm.
The expressions of let-7d were detected by qPCR in the tumor and adjacent tumor tissues. A U20S cell model stably
overexpressing let-7d was constructed, and the expression of let-7d was confirmed by qPCR. The U20S cells transfected with
pCDH empty virus vector were used as control cells. CCK-8 assay, scratch assay and Transwell assay were used to determine
the proliferation, migration and invasion of the cell after transfection, respectively. A downstream target gene of let-7d was
identified based on microRNA target gene prediction software and luciferase activity assay, and the expression of the target
gene was detected in U20S cells overexpressing let-7d. Effects of the target gene on the cell proliferation, migration and
invasion were analyzed by small interfering RNA technology. Results The expression level of let-7d was significantly lower
in the osteosarcoma tissues than that in the adjacent tumor tissues (P<<0.01). The expression level of let-7d was significantly
lower in U20S cells compared with human osteoblast cell line hFOB1.19 cells (£<<0.01). Compared with the control
group, overexpression of let-7d significantly reduced the proliferation, migration and invasion of U20S cells (all £<<0.05).
MicroRNA target gene prediction software and luciferase activity assay showed that Rhotekin (RTKN) gene was a direct target
gene of let-7d. Compared with the control group, overexpression of let-7d significantly reduced mRNA expression level of

RTKN in the U20S cells (P<<0.01). Down-regulation of RTKN significantly inhibited the proliferation, migration and invasion
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of U20S cells (all P<<0.05). Conclusion Let-7d inhibits proliferation, migration and invasion of osteosarcoma cells by

targeting RTKN, which indicates let-7d may be a novel candidate biological therapeutic target for osteosarcoma.
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1.2 @z s let-7 ik sk mp A ME  N§
PR A 2 U20S (£55 TCHu88) . MG63 (1%
5 TCHul24 ) . SAOS2 (%85 TCHull4) FIAL
H41M & hFOBI.19 ( #25 GNHul4) I [ rhEFR
2Bt LUGANNGZE , 143B 4 i AR SLH = R4, BT
BRI E 10% Ia4-1iE . 100 U/mL 7%
#. 100 pg/mL 555 R 1) DMEM 15 (344 H
[ Invitrogen A F] ) T 37 'C. 5% CO, 5/ FE;
o MAEREERAFEG MM hsa-let-7d J¥51 (5 -
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let-7d AR R R ( psPAX2 il pMD2.G ) Ht:
AR 4IM 293FT, 6 h J5 B #H#Ei) DMEM
RigRie, 48 h G = L&A let-7d AYIEHR 235
Ko PG BURRY: U208 4l 48 h, Z )51
5 ug/mL MIEISFER e, 72 h 8 E it #ik
let-7d 11 U20S il XL M)k pCDH =5
JREE AR U20S 4l

1.3 gPCR #%M® TRIzol iX7#] ( 3£ Invitrogen 4%
Al ) Ui BRI R RNA, KA Quanto-miR
cDNA A AR & (A6 A P R By A R
N ) AT R SRRV, A miRNA cDNA,
PL B-actin NS BEEA, i SsoAdvanced™
SYBR" Green Supermix &7 & ( 3£ BioRad 2%
A)) #F17 qPCR ¥ 3. BB ERE 3 ME
fL, 27 AR A let-7d FiA/K . Hsa-
let-7d 51975 A . 1EA 5 -TGA GGT AGT TGG
TTG TAT GGT T-3', JIi] 5" -GCG AGC ACA GAA
TTA ATA CGA C-3' ; Rhotekin ( RTKN) H:[H . iF
i 5’ -AAA GGT GCT GGC ATA GGA TCT GC-3' ,
I 5 -TGG TTG ATG TGG GAG TCA CAA-3’ ;
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Novex Bis-Tris #E it ( 3€E Invitrogen 2y H] )
MUK EEH, BLmELEAERN 50 pgo W
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1:1000) F1 GAPDH #if& (ab8245, ¥ilH Abcam
ONHEl, R 1:1000) , 4 °C IS .
TBST %3t 3 I, AP BERIFE 90 min,
TBST ViU 3 Ik, ECLAk22RICERE . Filt,
1.8 Az aFenl iz miRNA HEHE KL
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DMEM i35, 4% 48 h 5, WD RMHR S
FEKEIA R & (32 Promega AH] ) Ui A5F
ATk, DA%E K RS R MG YE 51 B OGRS
P A s A5 AN R 2
1.10 RTKN ‘T4 RNA (siRNA) #9465 wie
3  RTKN siRNA P51 3356 it S
FEE ( Hifg) A ARA A, siRTKN-1 JF
5. 5" -GGA GTT GCA GAG GAA GCT A-3',
siRTKN-2 J#%1]: 5’ -AGC AUC AGU AAC CAG
UAU GTT C-3' . FPdiffiA K 2mlG R 50% i,

YLREHLTHLF51) siRNA-nt () U20S 40

111 %it543 RA SPSS 20.0 A4 ak47 8
GHT. RIESS AR DL X £ Fox, P4
BRI ELBCR ¢ K5, 241 5dE 0 HLECR FH A
Rl JEIESRTHREFOR 5k (1
SHAERIENEE ) R, ARl e ACR ] Mann-Whitney
UK, R/KiE (o) 4 0.05,

2 # R

2.1 Let-7d 8 AJBAL R sale & b K BAK gPCR
RMZE R IR, 25 FlE RIS B EMEALZT let-
7d FIEK PR FREFIEFHAL (U=374.0,
P<0.01, B 1A) , NBRELM U20S.
MG63 . SAOS2 Fll 143B H' let-7d kK FHAIK
T ARUE 4 hFOB1.19 (P ¥J<<0.05, & 1B) .
TEH let-7d FRIRAKFAHXTEARIY U208 4] T /5
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Fig1 Expressions of let-7d in osteosarcoma tissues and
osteosarcoma cell lines detected by qPCR

A: The expressions of let-7d in osteosarcoma tissues

and matched adjacent normal tissues (( P<0.01. n=

25, median [quartile]); B: The expressions of let-7d in

human osteosarcoma cell lines U20S, MG63, SAOS2,

143B cells and human osteoblast cell line hFOB1.19 cells

('P<<0.05, "P<0.01 vs hFOB1.19. n=3, X £5)

22 iAA let-7d HHF B @I, T
Fotz s KM qPCR $iE & B E il KA let-7d
iy U208 AR AR (P<0.05, F 24) .

CCK-8 L5, RIJESLHR M Transwell SEFRZER (4]

2B~2D) Bn, SXRRAME, ik let-7d 41
U20S 4ifEssgits, TRaE IR, 2288 ik

I (P 4<0.05)
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B2 dR% let-7d #1%H] U20S FBIGTE . TRBMER
Fig2 Overexpression of let-7d inhibiting proliferation,
migration and invasion of U20S cells
A: The expression of let-7d in let-7d overexpressing U20S
cells by qPCR; B: The proliferation of let-7d overexpressing
U20S cells by CCK-8 assay; C: The migration of let-7d
overexpressing U20S cells by scratch assay; D: The invasion of
let-7d overexpressing U20S cells by Transwell assay. "P<<0.05,

"P<<0.01.n=3,x%s. Scale bar=100 um

2.3 RTKN 7% let-7d ¥y 4% kB W 4 4
miRNA 5L A 9 000 4 fF ( TargetScan,
miRWalk, miRanda, PicTar) X let-7d fr#E 3L K
FPTm & ¥, RTKN & 3" UTR &AH —A let-7d 1
RO, ATRER let-7d M9—NECHFIUFEEEN (1
3A) o OGRS EEAR (K 3B) WoR, let-7d
AP RTKN-3" UTR-wt ZEGHHEE, AN 00
RTKN-3" UTR-mut 2 GHEA . qPCR A & 3,
let-7d #1335 U20S 4iffith RTKN 1) mRNA 3Kk
AR (B 3C) o SRR let-7d Al
5 RTKN-3' UTR 456, Sk ya s Wi b
RTKN A5, UFEH] RTKN & let-7d FOEREE

2.4 TR RTKN I HI'F R Empeg¥gsm . i
Az PR RTKN ¥R PE siRNA J¥41
WERT T4 U20S 41t RTKN A9k, dlad
B FRENE R U20S 4N RTKN &4
FIRIKF-, BB EI ORI Y siRTKN-2
FEB#EAT 528 (B 4A) . CCK-8 SEER &5 3
(K 4B) W, ## RTKN #ikJ5 U20S 4
Ji 4 5 )8 (P<0.05) o SR F %9 525 i
Transwell SIS PEAS NG RTKN T8 P& 41 i i

3 RTKN 2 let-7d KIE#HHER
Fig3 RTKN is a direct target gene of let-7d
A: Sequence alignment of let-7d and its conserved target site in
RTKN-3’' UTR; B: Relative luciferase activity in 293FT cells
co-transfected with pGL3-RTKN-3' UTR-wt or -mut reporter
plasmids containing let-7d potential binding sites (let-7d) or
control plasmids (Ctrl); C: The RTKN mRNA expression in let-
7d overexpressing U20S cells by qPCR. “P<<0.01. n=3,X+s
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Fig4 Down-regulation of RTKN inhibits proliferation,
migration and invasion of U20S cells
A: Expressions of RTKN in U20S cells transfected with
siRTKN-1 (1) and siRTKN-2 (2), and siRNA-nt (nt) detected by
Western blotting; B: The proliferation detected by CCK-8 assay;
C: The migration detected by scratch assay; D: The invasion
detected by Transwell assay. P<<0.05 (vs the same time point

in control group in Fig 4B). n=3, x%s. Scale bar=100 um
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