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Expression Difference and Its Mechanisms of miR-497 and miR-34a in Platinum-sensitive and-Platinum-re-
sistant Epithelial Ovarian Carcinoma Patients

CAO Lijuan, LIU Wenbo (Dept. of Gynaecology and Obstetrics, Lhéngde, Municipal“Central Hospital, Hebei
Chengde 067000, China)

ABSTRACT OBIJECTIVE: To investigate the expressionsdifference and its mechanism of miR-497 and miR-34a in platinum-sen-
sitive and platinum-resistant epithelial ovariat carcinoma (EOC) patients. METHODS: A total of 72 EOC patients underwent ovari-
an cancer staging surgery or cytoreductive surgery were selected from department of gynaecology and obstetriscs of our hospital dur-
ing Jan. 2008-Jan. 2012. They, received standardized platinum chemotherapy after surgery and were followed up (during Jul.
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2008-Jul.2016). According to the sensitivity to platinum, those patients were divided into platinum-sensitive group (42 cases) and
platinum-resistant group (30 cases) . Real-time fluorescent quantitative PCR was adopted to detect the expression of miR-497 and
miR-34a in tumor tissue, and the relationship of it with total survival period was investigated. The levels of DNA methylation of
miR-497 and miR-34a promoter region were determined by nest type land type methylation specific PCR. Western blot assay was
used to detect the H3K9 dimethylation (H3K9me2) levels. The H3K9me2 levels of miR-497 and miR-34a promoter region were de-
termined by chromatin immunoprecipitation method. RESULTS: The expression levels of miR-497 and miR-34a in platinum-sensi-
tive group were significantly higher than platinum-resistant group, with statistical significance (P<<0.05). Total survival period of
72 patients was (45.7 = 17.5) months, which was positively correlated with the expression levels of miR-497 and miR-34a (#* were
0.271 4, 0.378 2, P<<0.01). The DNA methylation of miR-497 and miR-34a promoter region in platinum-resistant group was signif-
icantly higher than platinum-sensitive group, and H3K9meZ2 level of promoter region was significantly higher than platinum-sensi-
tive group, with statistical significance (P<<0.05 or P<<0.01). H3K9me2 levels of platinum-resistant group were slightly higher
than that of platinum-sensitive group, but there was no statistical significance (P>0.05). CONCLUSIONS: The expression of
miR-497 and miR-34a in tumor tissue of EOC patients are related to the sensitivity of platinum chemotherapy and the survival time

of patients. DNA methylation and histone methylation of promoter region may be one of the mechanisms of their expression changes.
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Y T AR R HL B DA oG, H 2 miRNAs 7]
LA TRIHLE 25 EOC 4 AT 24 i 7= A= 0_{H7E ek
i, miRNAs (1 5 8 K3k 52 o] #0780 A 2E .
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1.2.1 Y#% QuantStudio® 3 I S H} 58 i€ 10 A i
JZ v (RT-qPCR) 1¥ ( 3€ [# Applied Biosystems 2% ] ) ;
T100 Thermal Cycler 7 PCR {{ . Mini-PROTEAN® Tetra
TFHENE %45 Mini-PROTEAN® 3 Dodeca™ 2Nl i & HL
VK I ChemiDoc™ BE I BLfR 7 4t (3 TH Bio-Rad 23 H] ) ;
5247R & 2 15 33 ¥4 4 B L (f5 FMEppendorf 28 H] ) 5
SW-CJ-2FD LI Ha4 A 5 (5 M 90 3 v A i 4
Al

1.22¢ 3  miRNA $2HUA ] £ (5 : DP501) , miR-
NA W5 73875 6 (35 . KR201) , miR-497 .miR-34a I
U6 (N Z ) RT-qPCR 5| ¥ (4it 5 43 5| -y CD201-0441
CD201-0034 F1CD201-0145) ¥4 [ KA A= AL FH% A R
45 ) 3 AxyPrep F:[K 20 DNA /)M il #5337 £ (32 [ AXY -
GEN /A ], #t5 : AP-MN-MS-GDNA-50G ) ; DNA I 5:4k
4R G (b REERH R R AR A AL S
D5001) ; anti-H3K9me2 . anti-H3 (3% [& Abcam 23 A , it 5
5391 ab1220 ,ab1791) ; BAR 3 S AL ¥ (HRP) bric —
(b EeEmAEMEARAER LA, AT
ZDR-5306) ; #% & [ A1 3 8 1 38 B0k ) & (45 .
KGP150) | -+ b8 He it 1R 44 2 N 445 T i (SDS-PAGE ) #ié
JE R R ) £ (LS . KGP113) ¥ [ 7T o Il 3 A W 4
A AR A7 BR A Wl 5 25 1 G # 2k (Protein G agarose, 5[5
ThermoFisher 23 7 , 11t 5 : 88803 ) ; i 2 £h 2% nh ¥k (PBS,
% E Hyclone 24 H], pH=7.4) ; I | HI st H 2 W2 55l 43
Mradi,

1.3 FHik

131 RITHaETE: RaARENSRERE
ST 25 Ay 9 IE P 2% (National Comprehensive Cancer Net-
work, NCCN) 5 5" 7 LA 2459 Jy S mli i BT ALY
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PCR JZ W & 1F 4 : 94 CHlAS P 5 min; 94 CAEHE: 15 s,
60 “CiE Kk 30 s,72 CHEMH 30 s, 140 MEFR, PCRY 1
JLIN LR AR P R N5 7 i R G T B — U R B AR S
If . LAINZ U6 RIA KT NS IR He B 27 o i
I miRNA )35 7K, AACt= (Ctpms— Cty= ) (Ct{H R
TNERAN RN AE N AT 5 IR 1 BIE B BT 28 0 i 106
WO .
1.3.3 R U H B0 FF M PCR (nt-MSP) 1446
miR-497 Fll miR-34a Ji} 21 F X DNAH gk K- = F2 B
AxyPrep 2 K 41 1) DNA /N il g N b B 0 4 , 41
B4 35 1) DNA ; 7Fgk [l E L AE I E R (F 8 0 (Na-
tional Center for Biotechnology Information, NCBI ) #1 En-
sembl (¥ ¥k 1 (http://asia.ensembl.org/index.html) 7 Fk
miR-497 Fl miR-34a (1) ) 2l X ; ffi FHZE 4L HH 4L 519
& 11 ™ ¥ (http://www.urogene.org/cgi-bin/methprimer/
methprimer.cgi) 7l ] miR-497 F miR-34a Jii 5) - X CpG
55 & CpG B 43 A G Bl FF A s 1 i 514 (H
FALAAE R Ak B 1) (W3R 1) . SR DNA H AL &1
TR 6 I B PR R A6 1 5 % DNA R4 7 FY B4k 184 , %
FH nt-MSP 46 1 H: miR-497 #1 miR-34a 3 5 1 X DNA
H AR K- s o A0 [P 16 S Ry A4 - 95 C TR
5 min; 95 CA5H: 30 s,62 CiB k 30 s, 72 CHEAf 30 s, 3k
20 MIGFR, B E R FRE0.5 °C, H 2k #)8 JORE
(T),72 CTHEEM 5 min, 4kZ2LIF PCR =4 Mih , it
T B 88 N, Z5F RS 1), BUCPCR 7741 5 uL
F 2% BANRWEEENE R vk, FRER UL R 58 E R, /b
HEH AL S OGS (OD ) [E AN H AL 2 OO
J&(OD )i, F 34k /KF-=0D #/(OD 4 +OD )
1.3.4  FE T ENR A 4 2 11 H3 275 O i s iR i ik —
H 34k (H3K9me2) K SR A% 2 P RIS 2 r 4R B
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%1 miR-497 1 miR-34a § nt-MSP 5|4
Tab 1 nt-MSP primers of miR-497 and miR-34a

HH Gk izl T.,C WK by
miR-497 5p1H |5 TGGTGTGAATGATAGGTTATTTTATT-3' 58 266
;5 TCCATCTCTCTAAATCCCTACAAAA-Y'

MBS FiES-TAGGGATTTAGAGAGATGGATTTTC-3' 59 150
;5 TTACCGAACCTTACCTACTTACCG-3'
EFIEISIH 1S -TAGGGATTTAGAGAGATGGATTTTT-3' 59 150
Ti:5'-CATTACCAAACCTTACCTACTTACCAC-3'
mik-34a J1519) i 5-ATGATAAATGGGGAGTGTTGTTTT-3' 6 269
Fi#:5'-CCCCTAACTAATCTCAAAATCTTCCY'
MBI 1S TAATGTAGTCGGTAGTTTGTTTTGC-S 60 190
TFi:5'-CTCTAAACCTCACTATCCTCATCG-3'
JEHIEAAY B S-ATGTAGTTGGTAGTTTGTTTTGTGT-Y' 60 190

TS5~ TCTAAACCTCACTATCCTCATCACT-3'

G PR O 20 f8 38 i 8 1, SR FH 4 W] 7 2 (Bicincho-
ninic acid, BCA) L T8 FE . BUZE FFES 10 uL
1T SDS-PAGE B HL UK , YIEURH WA B A B S 1 72
T B5E i S R I 5% Wi BE W Ry £ 1A 2 h, 5 an-
ti-H3K9me2 & anti-H3 1R &, T4 CTFHE LK. S
HHRPARIC RS, TEIR TS 2 h, BEE R
4 b RG I S KB . Pl anti-H3 NS 1A
H3K9me?2 5 H3 K E(EAY HE , 22X H3K9me2 /K |
1.3.5  Yefo i G MUt ye VA I miR=497 Al miR-=34a i
3l IX H3K9me2 /K- 83 EOCH A2 K )5, LA
AR 1% W E 15 T 2 10 min, DA E R
0.125 mel/L i) 28 R v 1E 52 Bk (= /K PR % 3l 5
min )2 B0 5 R IR R, Y PBS thik 2 . LA
SDS 24 iR T B AL U E , B 75 (25 Hz, Ji 75 15 s, [B]
50 s, B4 10 Y) i DNA A 100~1 000 bp /N H
Bt. U042 6 em FE 4 12 000 r/min 5.0 15 min J5
B F3E# 100 L, LA anti-H3K9me?2 4 uL, F 24 °CT 7
B, 2E A GHAEHEERIIIES , T 65 CARIBH AL
Bt LAglifkJ5 i DNA 54 , X miR-497 F1 miR-34a Jii
g X #E1T PCRY G ) v o Fr 519 . BiE 5 -TT-
GCCCCACACACTCGAGTG-3' . i 5'-CTCGCAGC-
CTTTGCCAATTA-3' (miR-497) ; I 1% 5’ -TTAGAGATT-
TAAACCGTGAAATGAT-3' | F i 5'-TCCTACAACC-
TAGGTACTCTGGTAC-3' (miR-34a) . JZ W 1K 2 K 4%
1 SR < 1.3.27 5
14 SitERZE

I FH SPSS 19.0 # Xt it A T gt it b i 5%
B X + 5 FR, L8] L BCR FHERE XS Student” s ¢ K56 5 4H
KM BT R R A SR . P<<0.05 A 2EFAGiit#
2 &R
2.1 TIZHE#E miR-497 1 miR-34a B FRiEK FE L5

B BB 4H B miR-497 F1 miR-34a 119 % 15 K OF
(1.29 £ 0.51 F11.29 + 0.43) i & &= T 4110 25 20 (0.58 +
0.40 F10.59 + 0.27) , 22 F A T2 L (P<0.01), I
W1,
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A. miR-497
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Note: vs. platinum-sensitive group, **P<<0.01

1 PAEE miR-497 miR-34a TikKFELE
Fig 1 Comparison of miR-497 and miR-34a expressi-

(n=30)
B. miR-34a

on levels between 2 groups
2.2 miR-497 Fl miR-34a RIZKFEEOCEE LR LR
A 1] RO HE KM 43 1T
Bl 45 5 0, 72 451 B8 3 S AR A B ) A (45.7 £
17.5) A , HH miR-497 Fl miR-34a 215 /K5 B AR 17
A ] 5 TEAH 56 (P43 5120 0.271 4,0.378 2,P<<0.01) , £,
2,

BAEAE, A
SEAE ],

0
0.0 05 1.0 1.5 20 25
miR-34a #ik K

miR-497 Fik /K-

A. miR-497 B. miR-34a
B2 miR-497 F1miR-34a RiZKFEEFEOCEEEETF
B 18] RO HE S M AT

Fig 2 The correlation analysis of miR-497 and miR-
34a expression levels with overall survival peri-
od of EOC patients

2.3 THZHEE miR-497 F1 miR-34a B HHFXDNA BE
K FEER
HATH 24520 8 miR=497 Rl miR-34a Ji 8 7 X H 3Lk
JKE[(0.6F< ONT) MI( 057 + 0.22) 11 B 25 5 T4 U4
%%[(0 37 £10.18) F1(0.32 £ 0.20)], 22 5394 e it =
M (P<<0.01), DL 3 &4,
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Maker M U M U
AU FT 2541
A. miR-497

M. A UL AR SR A
Note: M. methylation band; U. Unmethylation band

B3 74 %% miR-497 fl miR-34a /3 31 F X DNA F
L RKE
Fig 3 DNA methylation electrophorogram of miR-

Maker M U M U
AU FT 241
B. miR-34a

497 and miR-34a promoter regions of 2 groups

2.4 THZHEE H3K9me2 /K T ELEE

SRR B (0.38 +0.21) ek, HITi 25 41 BB
H3K9me2 7K F-(0.46 + 0.18) A5 L Fhita A, (A4 [A] Fb 4%
ZB TG X (P>0.05), WL 5 K 6.
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A. miR-497 B. miR-34a

TE: RO e, " P<<0.01
Note: vs. platinum-sensitive group, **P<<0.01
B4 PEEE miR-497 1 miR-34a B3 FX DNA B E
HKFLLER
Fig 4 Comparison of DNA methylation levels in miR-
497 and miR-34a promoter regions between 2

groups
S | oo
%E@Ué@?ﬂ I 24520

5 T4 EE H3KIme2 BRI E
Figh H3K9me2 gel imaging of 2 groups

0.8

i 0.6 —l_ —|—
g 0.4
HEN T
Z o
0% T
’EEﬁfUME S 2520
(n=42) (n=30)

B 6 WZHEE H3KI9me2 7K FLLER
Fig 6 Comparison of H3K9me?2 levels between 2 gro-
ups

2.5 WA EE miR-497 #1 miR-34a /3 51 F X H3K9me2
7K Eb 8

A Tt 25 40 miR-497 F1 miR-34a |5 3 T X
H3K9me2 7K F-[(0.61 + 0.28) F1(0.58 + 0.25)] & & & T
AR B 1(0.37 £ 0.22) F1(0.45 + 0.30)], Z R 44

it L (P<0.058( P<<0.01), FEWLIE 7,
I Lo * % x 10 .
M B N B
I 1 [
0 o YV 10 o
5 & 04 J_ g S04 T 1
2 o2 T Zo2
ET 0 B
’%ﬂ@i@ziﬁ 2520 ’f‘l’JﬁfI‘MH HT 220
(n=42) (n=30) (n=42) (n=30)

A. miR-497

TE: SIS AR, P<<0.05, " P<<0.01

Note: vs. platinum-sensitive group, “P<<0.05,**P<<0.01
B 7 Wi %E#E miR-497 1 miR-34a 5 31 F X H3K9m-

e2 /K F L i
Fig 7 Comparison of H3K9me2 levels of miR-497 and
miR-34a promoter regions between 2 groups
3 it

EOC & b B R JREU i, 2 BIOPE A8 b v ) 2 2R
B ZR GLAB R R, B4R T R B4 Bk 125 000 ASET-",
F /D25 20% 1) BOC B W — L ALy T 25 W) K IR 24 , i

B. miR-34a
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fRI7 T 2 & FECBOC IR T AR WL g 52 % A AE 5 Ja i
ANFREEREZ ", [Fitk, 48 EOC 1 41 i it 25 ()
A o) BH L 2 ML 2 AT R TR R 1) [

WEAE X T EOC it 25 iyt 5% 245 th T DNA FI&E 1K
- Bl AT E R K, miRNAs 57 3| Ok il 2
& . miRNAs S — 28 N IPE 1Y LR AR g RNA K
Y 22 MEATTIR , 2 R S5 RNA (Message RNA,
mRNA)3' UTR XZ56 LR A Fniiee s )y ok k #5
PR L P 25 B ME MY, miRNAs HAT 8 %10 L B 27T
A, AR IA 5 0l R R Y & A 5 & JEY . miR-
NAs AJ 38 158 AN [FIATL ) 5 368 05 ok 17596 A R ik 247 70 7 A4
Liu JZ5EU 5% W], miR-30a-5p 5 32 1k A 4 0 0 20 i A=
KNSR TE BURE 7, (e s A0 BT RS A= 58, - S OP A
Jhi 20 BT 24 %% UIAH G ; Zho H AR IWEE R BT, miR-17-92
1o 438 I miR-134 K 438 AT 3 SOCH AL N e 3k e A ek
AR A5 B SRR A TR 25 19 77 A ; Wu DD S OWFSY
miR-873 38 1L 8 [ 555 = BER AR T 455 S s F BIEAK
R 53 1(ABCB1) IR K- 5 B S8 40 it ) 22 o
245, Mt al 0, miRNAs (558 26 1k ] BE- S 2 op 8390
AL 25 o FH S SCHRARE , miR-497 1] 3 5o 48 i) 37 5 i
X}£ 2 (Paired box 2, PAX2) #il il B 5558 40 i s 5 175
HPH T miR-34a BT 38 1o P 42 0 ) 3R AR B SRR T
(Snail ) A0 1 Bz 4 i i 8] 70 03 40 i b i A (=222
e 40 I AT iR fE 1™ {H miR-497 A1 miR-34a 7E 40
TRURFNAATH 25 EOC Hu I ik My ATE 2 . AFoT 45
R EAT 25 20 B % miR-497 Fl miR-34a (55 57k
LT EIRURA , B HFGK 5 EOCEs B A fem] i) 2
TEAH S, #2758 miR-497 Fl miR=34a RIABLE EOC 41T 24
RIEVER

DNA W S0k 25 SL R 40 N CpG 5 — A4 182 Y it g
WE R ST B , DT 7E AN S0 6 DR 45 F 1 S it 3
TR FRIR & B AE Y — Rl e UL A R T
FRUT, 418 1 AR 2 AR e 4 B P H3 AT HA ZU
SR TG AR IE I R AL, H g S BRI e i R
PAEE Y TR AL DR I A5 T e gk 1L
(14) LR =, A 2H 2R 1 R AR a5 A A [ ] g 2 B
ANTR) A A 235500, N 2 11 H3KA A i, 1 R Sk m LA
SESEN TG, 1M H3KO — F LAk 845 D) 2 56 T 2R 1)
FRa&!™ o A SCHERHGE , FRs A% A ML 7 O SR SR it
P RIARASYE 25 vh R T AR, 250367 rT i
AR IRZS , TR, 1E s 20k 25 i 4 5 ]
R B Ay 390 D LA 200 PR T 245 1 Y R S AR A
EFEARUR N S A0 R LA BTN 25 4 I R A G B 3
A JRNE Y (hMLH1) 7 817 X DNA H 3840 KT
ZH 2R A LR (BZH2) 7E40ATi 25 41 il = A2780/DDP H
() 22 35 R T AU AN I &R A2780%, FH F miR-497 Al
miR-34a )7 3l X CpG i s, F & , H DNA H b Fi4i &
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