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8, CCK-8)KuiMl A A7 R, WA B A I A0 B8 TR BE , SO AR LAV D T C- VR A1 it S R S A A 15 7
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Lot AT 27 AL B I miR-30am IR 41, AHAE A WAL, AARAATE R AL, ROSAKCEH &, LbifR A it
FEEETT R, AHMJR TP B 5 (F9P<0.05), miR-30afIR3RIBZH WA S (¥9P<0.05) o XS R Bl i 15 P A I B9 UF T miR-
30a SHMGA2R R 6] HAMIC AT SR s S M AH L, HMGA2EFKIE4H P Beclin 1FILC3BAYFEE /K S5HMGA2H T
7 (P<0.05), P62RYFIAK I FR#(P<0.05), FEHMGA2RF IR T MIA . Z5it: B L% miR-30a/HMGA2411 il
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ABSTRACT

KEY WORDS

Objective: To investigate the effect of miR-30a/HMGA2-mediated autophagy in osteosarcoma
cells on apoptosis induced by chemotherapeutics.

Methods: A total of 30 osteosarcoma tissues of sensitive and resistant to chemotherapeutics were
divided into a chemotherapy-sensitive group and a chemotherapy-resistant group. The mRNA
expression levels of miR-30a and high mobility group protein A2 (HMGA?2) in the chemotherapy-
sensitive group and the chemotherapy-resistant group, and the mRNA expression levels of miR-
30a in osteosarcoma U2-OS cells treated by cisplatin, doxorubicin and methotrexate at different
concentrations were detected by real-time PCR. The expression levels of autophagy related protein
Beclin 1, microtubule associated protein 1 light chain 3B (LC3B) and autophagy factor P62 were
detected by Western blotting. The osteosarcoma U2-OS cells were transfected with miR-30a mimics
and miR-30a inhibitors to construct a miR-30a high expression group, a miR-30a low expression
group and a control group. The expression levels of Beclin 1, LC3B and P62 in osteosarcoma U2-
OS cells after treatment of cisplatin and doxorubicin in these 3 groups were detected by Western
blotting; the level of autophagy was detected by monodansylcada (MDC) staining; the level of
ROS was detected by dihydroethidium (DHE); the level of cell surviving rate was detected by cell
counting kit-8 (CCK-8); the level of apoptosis was detected by annexin APC/PI double staining;
the level of mitochondria oxidative damage was detected by mitochondrial membrane potential
assay kit with JC-1 (JC-1 method). The interaction between miR-30a and HMGA2 was detected
by dual luciferase reporter assay. The osteosarcoma U2-OS cells were transfected with HMGA2
mimics and HMGA2-shRNA to construct a high HMGA2 group, a low HMGA2 group, and a
control group. The expression levels of Beclin 1, LC3B and P62 in osteosarcoma U2-OS cells after
the treatment of cisplatin were detected by Western blotting.

Results: The level of miR-30a in the chemotherapy-resistant tissues was significantly lower
than that in the chemotherapy-sensitive tissues (P<0.05), and the expression of HMGA2 was
opposite comparing to that of miR-30a (P<0.05). After the treatment by low concentration
(S pymol/L) of chemotherapeutics, the level of miR-30a was down-regulated in osteosarcoma U2-
OS cells, accompanied with up-regulation of Beclin 1 and LC3B (P<0.01) and down-regulation
of P62 (P<0.01). Compared with the control group, the expression levels of Beclin 1 and LC3B
were significantly decreased (P<0.05), and the expression level of P62 was significantly increased
(P<0.0S) in the miR-30a high expression group, which was opposite in the miR-30a low expression
group. In the miR-30a high expression group treated by chemotherapeutics, the level of autophagy
and the cell survival rate were lower than those in group with low expression of miR-30a, while
the levels of ROS, the mitochondrial oxidative damage and the apoptosis were higher than those
in group with low expression of miR-30a (all P<0.05). The targeting interaction between HMGA2
and miR-30a were verified by dual luciferase reporter assay. Compared with the control group, the
expression levels of Beclin 1 and LC3B were significantly increased (P<0.05), and the expression
level of P62 was significantly decreased (P<0.05) in the HMGA2 high expression group, which was
opposite in the HMGA?2 low expression group.

Conclusion: Suppression of miR-30a/HMGA2-mediated autophagy in osteosarcoma cells is likely

to enhance the therapeutic effect of chemotherapeutics.

microRNA-30a; autophagy; apoptosis; osteosarcoma
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1.2 R SiXH

HREAEU2-0814 A th ERERBE A0 . MiR-
30a/HMGA2H L1 FlmiR-30a/HMG A 237 il 71 & H:
miREF P XT BB A VD 4 IR A BB BR A W) 5 i
T A HMGA2-shRNA | M4 (cisplatin, CIS) ., B
%% %% (doxorubicin, DOX), 2 H WEM (methotrexate,
MET) . BAPHRE L e (monodansylcada , MD C)éfé@
. ROSTOLHEER . i Cannexin V-APC/PIXLLAG I 21
JRLYA T2t AR 5L H 57 5 AR C- ARG 5]
& H FEE Sigma/A 7] 5 AR FifKlipofectamine™ 200001
B jj%Invitrogen//}ﬁj ; LC3B—JL. P62—Pi. Beclin 1
—Hi. HMGA2—¥i. FH R —Hi4g A 5 [E Abcam
o] AAE TR &8 (cell counting kit-8, CCK-8)I4
H H4ADojindoZA ] 5 JiG4F 1ML 1% 1 H 56 [ Gibeo 22 7

1.3 Fik
1.3.1 s

B R 4R A U2-0S1f HH =il DMEME: 77 2 F110%
FIGZE IS F37 °C, S%RICO,MHIR . fH B 724
Wige, M A80%LL I gEA LA,

132 EEoa

7 T B fimiR-30a FIHMGA2 X B R 88 (L7 sk
IsEIR , AR AETT 2459 BUB R 30151 B IR R B 3 A 41
o AT BURREH (n=15) AT KB4 (n=15)

ST BN R FE AT 2591 CIS, DOXMIMET
XFmiR-30aff52 M, BOECA: KIHANAFI b, 24 hafiff
ILAE70%0E, 4B (0, 5, 10, 20 pml/L)
F AT 25 ) b BEAS R AT B, JTEH A 34l . Cis
2. Dox# . Metdll ., [IRT, AT HHHANFEILIT 259
TR W2, 3 S FHAR [RIVR BE (S uml/L) B A0S
AL PR AR ARG, IR 44 Cis4 . Dox
2. Metdd FZs AXFHRAL. F37 °C, 5% CO, A+
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9T B BfimiR-30a% T {by7 25905 | e 240 B 1) 5 i 4R
AR5 B0, 38 3 2 Y miR-30a A AR L) (mimics) FlT
715 (inhibitor) 4 HmiR-30a ) R A HILR LB K
JRAMMEAEARY IR 34 . miR-30ar #IAZH (miR-
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1.3.3 tmpfiE g

B R AR oL, A B 1x10°/
fL, F YR e fL AR AT IR SR L 4N 1.5 mLyd L
IR, IR FKlipofectamine™ 20008 4E 136 HH 45
A3 5% e miR-30at5 14 . miR-30a 5] . HMGA2
Y . HMGA2-shRNAFImiRNAXS I8, #RJ5 & T
37 °C, S% COAMMuBGFAT T F7 . 4~6 hWFdfL %
YR R Y 8 R SR AL A7 €, 5% CO,
YN FRAG TP Ak L 3R . 48~72 hE MR HESLER H Ay ik
A7 20 SR ARSI
1.3.4 Real-time PCRA&

1 RO RE e B i B AL 1 10N 4, i ALS00 uL
RNAFRIUR (TRIzolH )R AT o ALV i e s

EMARIFINAL mL TRIzol2J % . mRNASH; 554120 uL
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Figure 1 Relative mRNA expression levels of miR-30a and HMGA2 in the chemotherapy-sensitive group and the chemotherapy-

resistant group

A: Comparison of miR-30a mRNA expression level between the 2 groups; B: Comparison of HMGA2 mRNA expression level between the 2

groups

2.2 WP AR B B A FmiR-30a, Beclin 1,
LC3BFIP62HIRIE

Real-time PCRZER 7 . S50 BRI B (0 pmol/L)
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KFE35 (¥IP<0.05, K2C).

2.3 MiR-30a 5472515 EER 4R B IERI X &
EHREB LR B HscrambleZH A7,

miR-30a mimicsZ Beclin 1FILC3B 2 [ # ik 7K F B
WAL, P2l HE B KB T ; Sscramble
ZHAH L, miR-30a inhibitorZH Beclin 1FILC3BFZE 1%
KK TR, P62 B R 1A 7K B B A (48
P<0.05; E3A, 3B), MDCPOCROE R K. 5
scrambleZH #H Y., miR-30a inhibitorZH fEW415 & W £ 11
0 W, TimiR-30a mimicsZH T AH 52 (¥ P<0.05;
3C).
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Figure 2 Expression levels of miR-30a and autophagy proteins in osteosarcoma treated with Cis, Dox, and Met

A: Relative mRNA expression level of miR-30a; B: Electropherogram of autophagy related proteins; C: Histogram of autophagy related proteins.
*P<0.05, **P<0.01 vs the control group
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Figure 3 Autophagy protein relative expression levels in the miR-30a mimics group and the miR-30a inhibitor group and effects of
miR-30a on cell autophagy of osteosarcoma

A: Electropherogram of autophagy related proteins in the 2 groups. B: Histogram of autophagy related proteins in the 2 groups. *P<0.05,
**P<0.01 vs the scramble group. C: Cell autophagy in the miR-30a mimics group and the miR-30a inhibitor group treated by CIS and DOX
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302 7 54 YL U2-OS AU 48 hii, miR-30afs K ik TALSF 25 R s R i, 735 28 L X R A I 3 AR
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Figure 4 Effects of miR-30a on cell oxidative damage of osteosarcoma treated by chemotherapeutics

A: Relative mRNA expression level of miR-30a in the miR-30a mimics group and the miR-30a inhibitor group. *P<0.0S, **P<0.01 vs the

scramble group. B: Cell survival rate in the miR-30a mimics group and the miR-30a inhibitor group treated with CIS/DOX by CCK-8. *P<0.05,
**P<0.01 vs the scramble+CIS group; TP<0.0S, T1P<0.01 vs the scramble+DOX group. C: Level of ROS in the miR-30a mimics group and
the miR-30a inhibitor group treated with CIS/DOX by DHE. D: Apoptosis in the miR-30a mimics group and the miR-30a inhibitor group

treated with CIS/DOX by annexin APC/PI double staining. E: Mitochondria oxidative damage in the miR-30a mimics group and the miR-30a

inhibitor group treated with CIS/DOX by JC-1. F: Apoptosis rate in the miR-30a mimics group and the miR-30a inhibitor group treated with

CIS and DOX. }P<0.05, £$P<0.01 vs the scramble group
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Figure 5 Targeting interaction between HMGA2 and miR-30a and effect of HMGAZ2 on autophagy protein

A: Luciferase activity of HMGA2 and miR-30a measured by dual luciferase reporter assay. **P<0.01 vs the HMGA2-3"UTR+miR-30a-control
group. B: Electropherogram of autophagy related protein in the HMGA2 group and the HMGA2-shRNA group treated by CIS and DOX. C:
Histogram of autophagy related protein in the HMGA2 group and the HMGA2-shRNA group treated by CIS and DOX. 7P<0.05, 11P<0.01 vs

the NC+CIS group; £P<0.05, £ {P<0.01 vs the NC+DOX group
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