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[ Abstract | Background and purpose: MicroRNA(miRNA) is a class of small non-coding RNA playing
an important regulatory role in many tumors. This study investigated which miRNA might negatively regulate the
expression of Aurora-B in osteosarcoma cells, and to lay the foundation for the further investigation of the effort and
regulation of Aurora-B in osteosarcoma malignant phenotype. Methods: Bioinformatics prediction software (http://
www.targetscan.org) and luciferase assays were used to investigate which miRNA might target to modulate the
Aurora-B. Real-time fluorescent quantitative polymerase chain reaction (RTFQ-PCR) and Western blot assay were
used to further verify which miRNA could negative regulate the expression of Aurora-B gene. Results: Bioinformatics
prediction showed let-7 family have the possibility to modulate the expression of Aurora-B; Luciferase assays showed
that Aurora-B might be the target gene of let-7a/b/c/d/e/f/g/i; RTFQ-PCR and Western blot analysis testified that both
the expression levels of Aurora-B mRNA and Aurora-B protein were significantly decreased in Let-7a/g/i up-regulated
U2-0S and HOS cells, compared to the cells in the negative control group; but in Let-7b/c/d/e/f up-regulated U2-OS
and HOS cells, the expression levels of Aurora-B mRNA and Aurora-B protein have no significant difference, compared
to the cells in the negative control group. Conclusion: Let-7a/g/i may downregulate the expression of Aurora-B in
human osteosarcoma cells.
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JZ Vi (real—time fluorescent quantitative polymerase
chain reaction, RTFQ-PCR)MIZE [ 5| BRIk 2
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1.1 fatk
NIRE PRI 4 M 52 U2-OS FITHOS 48 At ik,
W F i E B2 B LA f B2 o B AR ik 2
5 YA A S BT R
1.2 FEKF
RPMI-164015 55 3L HIDMEN/F12 1 @ 1853%
F A R ERHEA R A E], F gL BRIy
A EEHEERGEARARAF, B .
cDNASE —HE A A H & L RTFQ-PCRIAF &

WAt 2 e B ARAGRA R, Transwell
f228/NE W A 35 [E Corning A v, BT A
FEEBD/AT, Western blot I FE8E [ MarkerFll
PVDFJI F £ [E Formentas/A /], —Hi(febi A
Aurora-B IgG, 1 :5 000, 410 AB-actin IgG,
1 :5000) H3ESanta CruzA o], —PrCENL
HleGCHHRPLRILG, 15 000)l [tz 4
B AE I EARE PR A W]
1.3 LWAHE
1.3.1 Wiz a5
SR FH I 35 R A 4 10300 40 (http://www.
targetscan.org) X 45 %€ J& K Aurora-Bit 17 #iiill
(1),
132 fmfe3Eic
U2-OSHIHOSHI 5351l FH &% 15% 54 IfLIE 1Y
RPMI-16405:F2 EEFIDMEM/F12 1 ¢ 13555 3EE
37 ClHER . COARFRIIEA 5% B AR AN B 15
FATPRR

R 1 Aurora-BEREFIRRETEF5I

Tab.1 Nucleotide sequences of Aurora-B gene before and after mutation

Sequence

Sequences 5’ to 3’

GATGGTCCCTGTCATTCACTCGGGTGCGTGTGTTTGTATGTCTGTGTATGTATAGGG-

Aurora-B sequence

GAAAGAAGGGATCCCTAACTGTTCCCTTATCTGTTTTCTACCTCCTCCTTTGTTTAATAAAGGCT-

GAAGCTTTTTGTACTCA

GATGGTCCCTGTCATTCACTCGGGTGCGTGTGTTTGTATGTCTGTGTATGTATAGGGGAA-

Sequence after mutation

AGAAGGGATCCCTAACTGTTCCCTTATCTGTTTTCATGGAGCTCCTTTGTTTAATAAAGGCT-

GAAGCTTTTTGTACTCA

133 43

% BB Lipofectamine 20001 I -F 42 it iy 45
BEIEAT . BEYLHTL dRL(3%x10°~4x107)4~/mL4H
Mo A oL, L AEARI N2 mL, 440
L35 509% fal 5 B 55 Gy o A8 e Y ] o B 2
Y. AE I OPTI-MEM( F 32 E Gibeo A
FNIEFE R FR3 ~ 4 h, B0 puL Mimics, 5 pL
Lipofectamine™ 2000(6 LAk f5-fLAY ), FHOPTI-
MEMB; FE 30 BB 2250 L, Je& EIRIEES
min, RFEHPEIRGHA), ST 20 min,
SRIG B IR FR AR AL, S <+
SEEFN, RG] WEEFR48 hE ks
I CRe G I 6 hdtie 540 o 24 ) RN LT 1 335 9 2
TR

1.3.4 SREFEFEE

EHYe48 him, KgefLAR MR FRAE T,
DM A 5% LW, PBSTRER2UK, K diif
AN R 2 e, B pL A B 4 i 5 5
K AR B 1R SRS pL(FPromega Xy
DECH R G a iR S R TR A1 i
DEICTREE, SRIF A B 28 I B 2% P
KMIERZEIEYS pL, ARG 208 T R
PG o O A ot A IR K R S R Bl
AT —RAb PR, BTG B R R
1.35 RTFQ-PCR#M|

HUL4g h JFUAE S ALdn e, HTRIzolik s
S IBCERNA o B 32 A RN A JE 73 5 5% J
Ni: 16 CASPE30 min, 42 CIHEfH30 min, 85 C
LGP0 min, 255 37 B cDNA= P
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PO E F oK B H, JESEIrA B BRI vk it
1To BcDNAWIREBE3~41%, SRIGIRAIIE M
WEHR2 pL(20 pLAA RO, A P AE ik
T—20 °C, RTFQ-PCRJZ % fEABI7500 RTFQ-
PCRIZ WA E AT, RWVFRF: 95 CHIAEM:3
min; 95 CAFPE12 s, 62 CLEH1 min, F:404
TEFR; 95 CLFEMIS5 s, TEHITRTFQ-PCRIE i
IR VERR E R, SN &5 5 i A B 48 il 26 Fn
Al 2 A5 . AN s [) EE 42 6 VR SR

1.3.6  Waestern blot# | & & & ik

HULfS 48 hIRAR 45 AL, RIPAZLSH,

BB MEN, RHABCAERGFEAER,
10%SDS-PAGE&E LIk i B, iR,
S5%ERE WK B AL h, IMA—PIZEIRER2 h,
TBSTUEME3 R, A —HiEREEL h, TBST
ME3YR, 4°CitRe, ECLIE 5 Wi Y ki ) 4
LR 52 o AN (R B) EE 4 6 YR S5
1.4 SEitZ4hiE

K HISPSS 13.08KF AT 5124000, Kt
PUxts Fon, K FHLSD-AG 5 H #5045 4 [R] 22 5+
P<0.05 =5 A50 1 F R L.

x2 3IMER

Tab.2 Primer information

Primer Sequences 5’ to 3’

let-7a-5p-RT GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGAACTATA
let-7b-5p-RT GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGAACCACA
let-7¢c-5p-RT GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGAACCATA
let-7d-5p-RT GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGAACTATG
let-7e-5p-RT GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGAACTAT
let-7f-5p-RT GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGAACTATA
let-7g-5p-RT GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGAACTGTA
let-7i-5p-RT GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGAACAGCA

U6-RT GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAAAAAT
let-7a-5p-Q-F GCCTGAGGTAGTAGGTTG

let-7b-5p-Q-F GCGTGAGGTAGTAGGTTG

let-7¢c-5p-Q-F GCCTGAGGTAGTAGGTTG

let-7d-5p-Q-F GCGAGAGGTAGTAGGTTG

let-7e-5p-Q-F GCTGAGGTAGGAGGTTGT

let-7£-5p-Q-F GCGTGAGGTAGTAGATTG

let-7g-5p-Q-F GCGTGAGGTAGTAGTTTG

let-7i-5p-Q-F GCGTGAGGTAGTAGTTTG

U6-Q-F GCACTGGACTTGGAGTCA

Q-miR-5p-R CAGTGCAGGGTCCGAGGT

B R PR T A B N 2 e  (1812)

2 % R 2.3 let-7a/g/ifa A= Aurora-BEE B A&

2.1 &EYEEEm
DT R ¥ Aurora-B3E R I miRN A
o, ASBIFSY R HHHE S PR A 2 1 4R 44 (ttp://
www.targetscan.org) X} 5 & FL [ Aurora-Bit{ 1
m. g8 RN, Aurora-Bn] g2 let-7a/b/c/d/e/f/
g/i, miR-98, miR-44581) Kz miR-4500 ) # JE K]
(1),
2.2 Aurora-BEETFIEER Let-7H &K R Let-
7a/b/c/d/e/f/g/iH)ERE F
DGR B S X let-7 S8 % E AT TN 43 B
SRR, let-7a/b/c/d/e/flg/iZS A8 I vh 152 1

A ERIA

M B iElet-7a/b/c/d/e/flg/i 2 A 71 8 15
Aurora-BIERTEH RIE A M ik, A1
SR Fllet-7a/b/c/d/e/flg/i mimicsi Y P98 20
fifi Z2U2-OSFMHOSHfifd, RTFQ-PCRAGIMNIZH g
Hrlet-7a/b/c/d/e/f/g/i S Aurora-B mRNA 1K
Western blotf& il Aurora-BAH G H I FKiA, 5
FHM: X BRZH AR LG, let-7a/g/iZeih R A4 40 it
Aurora-B mRNA J 25 [ 635 7K B FEK; 45
Rhs, TEE BT, let-7a/g/igeik L iHn]
P Aurora-B At 35 (513~5).,
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Relative activity

Conserved

Position 93-99 of AURKB 3 UTR 6" ...

hsa-et-Tc 3 UUGGUAUGUUGGAUGAUGGAGU
Position 93-99 of AURKB I UTR 5" .. mmmwmﬂﬁtltnﬁc 4
hsa-et-Ta 3 UUGAVAUGUUGGAUGAUGGAGU
Position 93-99 of AURKB I UTR 5' ... ww?ﬁﬁﬁc
hsa-let-7d 3 UUGAUACGUUGGATS AUGGAGA
Position 93-99 of AURKB I UTR 5" .. ‘ncocwamwwﬂyﬁaﬁc. g
Il
hsa-miR-98 3 UUGUUAUGUUGAAUG AUGG AGU
Position 93-99 of AURKB I UTR 5" ... wmﬁvﬁclﬁc
hsa-let-7f 3 UUGAUAUGUUAGAUGAUGGAGU
Position 93-99 of AURKB I UTR §" .. ucocvum.vcucmmﬁﬁ?tﬁc E
hsa-miR-4458 3 AAGAMGGUGTGGATGCAGA
Position 93-99 of AURKB I UTR 5" ... wwi’tmclﬁc
hsa-let-Tg 3 UUGACAUGUUUGAUGAUGGAGU
Position 93-99 of AURKB I UTR 5" .. mmmuﬁﬁ?ﬁc o
hsa-et-Te 3 UUGAVAUGUUGGAGGAUGG AGU
Position 93-99 of AURKB 3 UTR 6" ... Uwutllfﬁ?ﬁc
hsa-let-Tb T UUGGUSTGUUGGAUGAUGGAGT.
Position 93-99 of AURKB 3 UTR 5" ... uuuu?lxﬁmc
hsa-let-Ti ¥ TUSDCGUGUUUGATG AUGGAGT
Position 93-99 of AURKB I UTR & ... ””(|‘lﬁc...
hsa-miR-4500 ¥ UUCUTUGADG AVGGAGT
1
Fig. 1
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*: P<0.05, compared with wild type

Relative expression level of miRNA in U2-0S cells

let-7a let-7b let-7c let-7d

predicted consequential pairing of
target region (top) and miRNA (bottom)
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[ o . + [conserved
il o
-0.053 -0.056 0.010 0026 025 88 1548 078
-0.053 -0.056 -0.010 -0.026 0.25 88 1548 078
-0.053 -0.056 -0.010 -0.026 0.25 88 1548 078
-0.053 -0.056 -0.010 -0.026 0.25 88 1548 078
-0.053 -0.056 -0.010 -0.026 025 88 1548 078
-0.053 -0.056 -0.010 -0.026 0.26 88 1548 078
-0.053 -0.056 -0.010 -0.026 -0.25 88 1548 078
-0.053 -0.056 -0.010 -0.026 025 88 1548 078
-0.053 -0.056 -0.010 0.026 024 87 1548 078
-0.053 -0.056 -0.010 -0.026 023 85 1548 078
-0.053 -0.056 -0.010 -0.026 023 85 1548 078

SR F AL TN 4 R (http://www.targetscan.org)

The result of the bioinformatics prediction (http://www.targetscan.org)

let-7¢c let-7d

let-7e

let-7f

let-7g let-7i miR-98 miR-4500 miR-4458 N.C.

WS E LR B RAurora-BTT ¢ 2let—7a/b/c/d/e/f/g/iHI$BE E
Fig. 2 The result of Luciferase assays showed that Aurora-B may be the target gene of let-7a/b/c/d/e/f/g/i

let-7e let-7f

let-7g let-7i

Relative expression level of miRNA in HOS cells

H Control
[0 Mimics

let-7e let-7f

let-7a let-7b let-7c let-7d let-7g let-7i

3 RTFQ-PCR#&ill%E B B R mimicsiffi s let-7a/b/c/d/e/flg/i R LB B EH FRELMM
Fig.3 The result of RTFQ-PCR showed that the expression level of let-7a/b/c/d/e/f/g/i in U2-OS and HOS cells transfected with mimics

was significantly higher compared to the control group

*: P<0.05, compared with control group
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121
1.0
0.8
0.6 :

1] ]

Control let-7a let-7b let-7c let-7d let-7e let-7f let-7g let-7i

Relative mRNA level of Aurora-B in U2-OS cells

Relative mRNA level of Aurora-B in HOS cells

1.2 7
1.0 A
0.8
0.6

AL Al

Control let-7a let-7b let-7c let-7d let-7e let-7f let-7g let-7i

B 4 _Liflet-7a/b/c/d/e/f/glilFU2-OSFAIHOSH i i Aurora—-B mRNAZK
Fig. 4 The relative Aurora-B mRNA level in let-7a/b/c/d/e/f/g/i up-regulated U2-OS and HOS cells

*: P<0.05 vs control group
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Negative
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let-7f  let-7g let-7i

B
T S e S i G N .
B-actin

T — —— — — —— 101D

Negative

santrol let-7a let-7b let-7c let-7d let-7e

let-7f let-7g let-7i

& 5 Western bloti&illlet-7a/g/izki% L iffEAurora-BE B 7
B R AR 7 U2-0S R HOS H i R iE 7K F
Fig. 5 The expression of Aurora-B in let-7a/g/i up-regulated
U2-0OS and HOS cells by Western blot
A: U2-0S cells; B: HOS cells
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%

A RURY 2 i R B I A5, HE SR % R B2
) Aurora-BIg BV T ik 17p13.1, 22—
A DT R A A AT 22 5 B0 22 R 95 R R I
Mit, ‘BAEA 2257 2400 f ke 25 T etk
£ ANl 1 1 7 M= I O s e R 2
Mo Aurora-Bffjid ik STEA 2250 240y # b
FEH Z ARG, G R LA 2 S A T R R
253 5 245 W S A 5 43 4R 56 A 22 3 %
YR G R BH IRy . FRgead 240 A il g ik
RAEBENLE R A= A AR Y i . I 5
FEAR T RESE . R T Aurora-BI il 19 A= 24 1)
R T HEmERM M A, Re s 2R
HHEMN, Aurora-BTEZ ol M R v 2 R 3R
BORA, 2R ER U R
g A R R Aurora-B ] BB R 1Y
B REAEBEVINXER, Bl TG R
AL L ARSI RIS R B,
Aurora-BYEH BB S BE RGN, I H T RE
Sl S IEA DG, WP 6l Aurora-BYE A
T AN A P B B RRE TS AN MR T L B 4
TR, R,

I AEmicroRNARY & BRI e 54 7% 10 ik
AT AU B4 T LA . 7Y
o, R TS SCRNATE BHIE KP4 I8 15 76 FE DL &%
RNATHE(RNA interference, RNA)LHIFEHE 5
J 7K 38 3o A A 4 S mRIN A BH 8 JE R R ik A1,
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BURMT) . KBRS DIGE. XA YRR
i P E S o (A A . AR
Kt S PR R SE M. AR, K
WFFEUESE, microRNAMNYZ 5 s i & 4 .
A M T, JF HON IR ) i B B A R T AR
JEET L Ak, TR BB 000Fh A2
microRNA, JEHENEATA] GEIIEHE NI H
W1/3LLEIEHE AL, FHmicroRNASF I
L PR B A 52 L Ay 36 DR 8 s ol 9 400 0 ) ol
Oy SR, IR s, let-THIRIA S
LR R A RS DT ARG R
AT B2 N B G B R S A b A B
Aurora-BRENAR 7] GE St let-Ta/b/c/d/e/f/g/i ) 51 JE
o RERVTTEH N A0 b Aurora-BEE HJE T
Zlet-Ta/b/c/d/e/f/g/if IR, AR Hlet-T5
JE 1 % mimics Y4-i TR 20 ifL 3R U2-O S i il
HOS4Hjifl, ZRTFQ-PCRHIWestern blotis il 4%
/R, Aurora-Bfflet-7a/g/iZeih R4 A2
TR 2 AR T A P X R 20 v i R 38
B2, FElet-7d/b/c/eHik FIE 4L Aurora-B
FIRIKF-TCH R (5 PR FR A2 L), i
PR let-7a/g/iBE 7 [7] 8145 Aurora-BTE 5 P98 4 i
R RIE

MZ, AR AR R et-Ta/g/iA] LA 1] 3
% Aurora-BTEH RIE ML P i 3R38, X i —
A 9T Aurora-BTE 1 R (= 22 56 7% TR AR TH
PRI TR
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