. HOKKAIDO UNIVERSITY

Title

Elucidating the role of microRNA-101 as a new therapeutic target for aggressive endometrial
cancer

Author (s)

&%, %

Description

FRES : 2123

Degree Grantor biEERE
Degree Name B (EZ)
Dissertation Number 5115995
Issue Date 2014-12-25
DOI https://doi.org/10.14943/doctoral. k11599
Doc URL https://hdl. handle.net/2115/57778
Type doctoral thesis

File Information

Yosuke Konno. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




EE VAN

Elucidating the role of microRNA-101 as a new
therapeutic target for aggressive endometrial cancer
(B BN A AR SR T D T I ia AR A & LT

microRNA-101 DOFEHEIZ B3 D 4F5E)

2014 £ 12 A
At HEIE K5

Sk T



H /N



FFam L BB L OFERFER A&

RIFGED—EBIXLL T O SCITFFE L.

1. Yosuke Konno, Peixin Dong, Ying Xiong, Fumihiko Suzuki, Jiabin Lu, Muyan Cai, Hidemichi

Watari, Takashi Mitamura, Masayoshi Hosaka, Sharon JB Hanley, Masataka Kudo and Noriaki Sakuragi

MicroRNA-101 targets EZH2, MCL-1 and FOS to suppress proliferation, invasion and stem

cell-like phenotype of aggressive endometrial cancer cells

Oncotarget. 2014 Aug;5(15):6049-62

AT DO—FUILL T DOFR - R - VU R T U LITRF L.

1. Yosuke Konno, Peixin Dong, Noriaki Sakuragi

MicroRNA-101: a potential therapeutic target for aggressive endometrial cancer.

The 4th Bilateral Symposium on Gynecologic Malignancies between Department of

Gynecology, Hokkaido University and Obstetrics and Gynecology Hospital, Fudan University
201446 H 11 H - fLIE

L&Y BBEE E B SR B RIR B R E ORI EA &
WS D, FH BTSN R, A H MR s B B
A sE, TRE IERE, kb ok BER #EP

MicroRNA-101 IE EZH2, MCL-1, FOS Z fillff] U C & ik = A i i o $E ., =234, 23
AEERIIARIEE & Ji) 9 5

35 2 [ AR A A Fe—H — B A

201447 H5HH « A



i

F B {K¥E (Endometrial cancer: EC) XM TAHATTHEHIZZWEMEDET
HU ., KECBONTIRARETHL > E LHEEOEBWETH D, EEIEET
(FFEAHE T 10 TH720 10-20 N7ZH, FEE EETIZZON 104501 Th
5. BARICEBWTIHAEFEEBEOFCKILIC & b 72> TRABEENML TN 5.
VA7 7577 & —& LTI, REBE, FEXT 7 = OMHR ENRHRES
TS L FEREOSEITH, B E SO E LTo 5 FAEFRITN
80% & Dt NFHE & X TR T RAFCTh 573, MARELIC K - TRz,
BIBREE AT O TEHRNEVWVT T I —T8 55

F BRI Bokhman HIZ K0 . EWERRE, BRRRE. THREICL-T
RPN Z A T 1 BA T 2D 2 OIS, ZONBITBER KL
TW3 3 ZA4F1ECIFFEREEEDK 80% %2 HEDTHY ., &t - T4k
i (Gradel-2) FENIEALPE (Endometrioid endometrial carcinoma—EEC) 7S KHE
HThHDH. XA 2EC IR (Endometrial serous carcinoma: ESC). FH
ApaYE, KB ENERSERN ETH Y . FERESEORN 20%% HH T\ 5.
Z A 7 1EC IXPARHIE CORIEN L <, =& b r b o BRI (unopposed
estrogen) NEHEIZEE G- L, FELLMIC FENBEEIEZ > Z &84 <, T8
NIEHEREE > D OFA SRR SN TR Y | g REHIC2ZE S s Z En% <,
FTRITHEIBRAFCTH D 6 HFEEFFRRSS%). —FH., XA 7 2EC X, — &I
B CRIE L, R ERENBE T A b a7 AR R < 1B N B GE
SEZ R, ZWIRRZITRW TR, U o B o 2 1T A E < |
FHABRTHD 6 HELEIFERK50%) *7. [H LU Stage THELTH, ¥ A 7 1EC
IZHART, #A T 2D ECBEDOTRIIARTHD EHRESNTEY 5, JHHEHK
Pt TP R OENFERE O 7 7 N — 12T D HiT- 2GRS 23 L 0 HE
IZ72o T B EBZLNA.

A A THRITERENIR Y T A3 T THLN, XA 7154720 EC 1344
IZHIET D01, BETERONRY -V E BTV, Oy 14AEWE
HOPERS DIV H7e DRI ORARMIMEEIC KM E N TWD EEZX LN TN,
B DEAI S RS & PTEN B+ DR NFE 2K D 70-80% 12 7. H
N, ZLIEX AT 1ECTHY, pb3 OBInTERITZ A 7 2EC ITHEFEL
TWLZEND, ZA T 20FERBEOFRAEIZ pb3 RS EHE L TND EB R
HILD. FFIZ, ESC TIE 90% b DERICERPBD LNIZE WV IMENDH V|
F7-HER2 B FREE L XA T 2D ECIZELBOLND .

Grade 3EEC Z EH 5D 4 A T _NENTEmIAHL L TATHD "
Grade 3 EEC @ 5 FEATFRITHKI 45%. BESC D 5 FEATFRIL 36% & EFERICAER

jif]



ZE=M 72 < | Grade 3EEC (X Grade 1, 2EEC £V ESC DIZH IC X VW IEWTFHRARE A
Rz 80 Z enHEIN®, FREBEFRIATR 7 74 H, ESCITHF4
W) #H9IZ Grade 1 EEC £ ¥ Grade 3EEC IZIFWZ E RSN TWD 1Y 2 T,
AW TIE, PHEARER TH 5 Grade 3EEC & ESC % 15 HEM BE 757 (A0 & IEOR, 3k
WO A=A LNEMAT 5 Z &0, ZRrH-CIRIEERISOm Elico7enn . L
WTIETROUGEIZFE ST 2 LB XMREORIT LT,

WA, R, BRI ML O RE O — 212 R HBERAT (epithelial
to mesenchymal transition : EMT) W& Y . BEANTHFZEAHED 51T 5. EMT
EWV O DL, BIROIA, AEOIRE., BEMHEEEOER L EBIEERICA LN D
BGC, EMT BNAEU D &, EREMEAMEROMREREZ R L, MlaE
bR S, MR EEREZEA T EEb T, EORETIE, Eiika
[FLOREGICE D DHIREEEEMET L, @V EERE2 5 L, FRERENOE
AR DSEERL Lo9 < 72 D72, ENT 13RIER O WIWIERE COEERBG TH 5
EEZLNTWD M BUEE TIZEMT 8O0 FHEI X Z IO RN STk
V. FERRKE LC. EGF-PI3K/MAPK pathway. TGF- S -Smad pathways. Wnt/j
—catenin pathway 72 & DIRERIE N HMIBEHRIZY 7 LIRS, W@
W, Twistl, ZEB1. Bmi-1. Snail. Slug 72 & OEEB KT DOIELZHIHT 5 =
L C. BB DSy F E-cadherin, Z0-1 OFEEME T L. B3RS+ N-cadherin,
Vimentin @I L, EMT ZFHFE L TWWH EEZ LN TS % ENT 22 =
U 7B MIAe I sphere JERRRE. HUAS LA M, B~ —h — D L5 72 & ok
IR DS A AT A b ivCun g B F -l signal  pathway |2
D% & &5 Notch, hedgehog, Wnt, TGF-BIX EMT ~—Hh — b ikiH4 5 =
ENDOMOTE TS P,

L7=M - T, ENMT &R E ORICIE, 0 OfFE-CE R I 4him L7 A
H = R LINFET D AREMER @SV EE X B, EMT & RIFZEDORZROOE S E L
7. UL EMT 2192 BEAR L DD —>¢ LT microRNA MFZEE N TNV 5.

MicroRNA (miR) I non—coding RNA ®—->T. HIANIZEIET HE & 20 H»
525 HIEIE S D 1 ASRNA TH Y OB F DRI ALME T oMEL HT 5.
MiR Bl F2 HEEE X Drosha il K> T A SN T0EEREDO~ A 7 1
RNA RiBRIARIL, Dicer (2 & - T 20-24 HEHFEE DL miR & 720 | RISC HAIKIZ
72 o THERIE AR D mRNA @ 3 7 ~UTR IZFIAIICAE A L, FERYEAS 7D mRNA %
IR, BHDHVITEBE~OFERZ S35 0. MiR IZHEFH, 7AR h— &, #1k,
b, B EOZER I IaMSRE A HIAE LTS T IR R, & D WV ITHE
RS T OBEREIZ L o T, miR IIEGEIHIES T, Eoi3mEn & LT, i
B DFEMETZE 2 HIH LTV B 2 0 0230 miR I3 E O IEEIZ O RSB ER
5IAHRREF EMEA B o2 2, miR-101 R0 miR-145 72 K134k~ 72 CRIE IV RIR X



. %< OHIEREZHIEI L TV D & ST 5D 2 BC 2BV TiE, miR-125b%
ITEEEE T & LT, miR-194*, miR-130b*, miR-106b*and miR-34%" 72 & ILHEH
G & LTHE STV D.
EKAﬁi@M@ﬁkEﬁmﬁk@v4&u?v4%ﬁﬁ%?iﬁmﬁ%ﬁ
HERMERRE O 5 & B2 LT =D 48 D miR T, D H 5 miR-101
&w5ﬂ%c_kwT@4%§.¥&LT$%éﬂTP5”%.WKMIi%E
HORMEE O, B, DNEVE Y, B Y e L2 OEICBW T, MfaIghE, E
B, =R, P AAREUNE, IR E 7 LRk & o R e & A T 5 0
IR T & L THE SN TEY . niR-101 ZHF285t81T KV A AT, MiR-101 1%
ESC #fiicik SPAC-1-L OIS 2 M| 5 & STV 5 #23, miREMEdEIz B
T miR-101 OEEFEINHILLAN DIEE . EMT 72 & O AW F RS HESe | A 85 17 &
X TRV, ABFZETlE, miR-101 23 ) FEAE R 12 38\ RSN &I miR
&LT%%LTV%@Tiﬁwﬁkﬁm%tf\%L%@ﬁ%ﬁﬁbﬁnﬁ\
miR-101 134 721G BIERIZ 720 5 2D TlE Wit B2 Fit O FEBRZ 1T L
7.
MiR-101 I & B =AM c BT, < < &% EZH2, MCL-1, FOS
%%gﬁ%&bf@%#é_& X s, EE) 2. EMT/ e
BEMEITELZ L a2WETH. ORI EEMEE = REMakIc VT
mmﬂmﬁ@ﬁ®igﬁﬁﬁ%%ﬂﬁ;ﬁﬁbﬁmﬁmRkLT@<_k%ﬁ%
L7-2bDThD.
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EC
EEC
EGF
EMT
ESC
EZH2
FOS
FGF
FLRT3
GAPDH
MAPK
MCL-1
miR
NC
NEK7
PI3K
RT-PCR
shRNA
siRNA
TdT
TGF
TUNEL

UBE2D1
UTR

Anti—miR-negative control

Endometrial cancer

Endometrioid endometrial carcinoma

Epidermal growth factor

Epithelial mesenchymal transition

Endometrial serous carcinoma

Enhancer of zeste homolog 2

FBJ murine osteosarcoma viral oncogene homolog
Fibroblast growth factor

Fibronectin leucine rich transmembrane protein 3
Glyceraldehyde 3—phosphate dehydrogenase
Mitogen—activated protein kinase

Myeloid cell leukemia sequence 1

MicroRNA

Negative control

NIMA-related kinase 7

Phosphoinositide 3—-kinase

Reverse transcriptase—polymerase chain reaction
Small hairpin RNA

Small interfering RNA

Terminal deoxynucleotidyl transferase
Transforming growth factor

Terminal deoxynucleotidyl transferase mediated dUTP nick—end
labeling

Ubiquitin—conjugating enzyme E2D1

Untranslated region



KEBRI7 ik

L. AfaEs &

tk%ﬁ%% e P e FH SRR T db 5 SPAC-1-L & SPAC-1-S 1X[F—B#&

HEMRME MR RELRR 2> O RIS ST AIERE © pb3 AR A FF D | EtlEtE, iRl
@@%@ﬂ%é HAL R FREIm AR P EOSAR L ZHEEOMEZIZ L VED
=17 . RPMI-1640 medium(Sigma—-Aldrich, St. Louis)(Z. 10%4-MERIMNMTE 2 T
MUK L.

b b E AR EREE PN IR R A IR T & D HEC-50 (34K /58 PR R LA 70> © At
SES VT ARAEEE T ph3 A T DO RKZ D, AR PTEN 2B, SLE L
T H IR TH D, HOUA-T [ 3ARS LN R i kA 20> & B8 N2 S AL 7o Ak
THRNLE LV LT X —ZfaE T pb3 B EIE /2. HEC-50 I% JCRB Mifd N7 (K
%) & v . HOUA-T I% RIKEN CELL BANK (%iJ%) X Y%A L. DMEM/F12
medium(Sigma—-Aldrich, St. Louis) 2. 10%4-MEEMIEZ RN LEEE LT-.

b N7 E N SR A SEAL IR EM I ZAMNEPE O RSB LB - ChHDHE b T a A
T — P Wil BEEFEREE L hTERT L b h 3P o —< T AL X 16 ET E{sT
KOt b= T A LA 16 B E 6 Bis 778N ARG ARE) L 72 Mk
BThv . %ﬁﬁ??%kﬂ?ﬁ%@ﬁﬁﬁi@@%ﬁmi@%@%H\
DMEM/F12 medium {Z 10% 485 2 ik 2 Bl LEG3E L7-.

5 FERFEOMINERIL & HIT 37°C, B%CO2 DA T CheE L=,

2. Transient transfection

miR-101 ORIEEA mimics TH 5 pre-miR-101(101), ZDEMEXRTH 5
pre-miR-negative control (NC), miR-101 ®F&HL % i3 % anti-miR-101
inhibitor (AS-101). F DX T&H 5 anti-miR—negative control (AC).
F 72, siRNA-EZH2 (siEZH2). -MCL-1(siMCL-1), -FOS(siF0S). siRNA negative
control (siNC) % Ambion #1225 A L. Lipofectamine 2000 (Invitrogen,
Carlsbad) ZfiH L TENZAMIIUIZEA L.

Transfection O FNEOWMSIILL T D@D TH AH.

OEIER! #@#@TTT Eu DIMIE AN Y EEHZ transfection RFIZ 60-70% 22> 7 )L
YRMIRBH Lo EOMMZ F .

@microRNA F 7213 siRNA ZEMIELEHCAHIR L., |IETH5 oA o Fa2— |
L CHEW 7= Lipofectamine 2000 E{RA L & HIZEIE T 20 oA o F=2X— |
L7=. Lipofectamine 2000 |3 A RNA15pm 729 11 fEH L7=.

@ _LFEDIREHE & B EE DS miR 1% 40nM, siRNA IE 10nM 12725 K 912,



transfection 32 FIfE2N A - 72 ILIE A D BEsHUZIRINI L, 37°C, 5%C02 D5MH4:T
BEL-.

@4 BEZ IS L, MiaEE 280 D NAUXE O, BORTEFR A I
AL 24T > 1=,

3. Stable transfection
Pre-miR-101-3p L ERHR I T 572D T 7 A I K pCMV-miR-101-3p

vector (pCMV-101) & Z Dt ToH 5 pCMV-miR-negative control (pCMV-NC)
IX OriGene £t (Rockville) 2> 5B A L Lipofectamine PLUS Reagent (Invitrogen,
Carlsbad) Zffi fH L TEALEI SPAC-1-L MIfIZ N T > A7 =2 3 > Liz. 400
wg/ml OPEPEED 6418 (Sigma—Aldrich, St. Louis) THAZNC F T A7 =7 3
VENT-RIR AN L, BAAED 2 g == 5 7R D R B RE 2 1
L.

FNEDOEMIILL T DY Th 5.

ORTAIZ 10em 7 1 v ¥ 2 \ZHAEMEARE OIMIGEA D E5HLZ transfection KFIZ
60-70% = > 7/ NI/ dH X O —EEOMZ £z,

QEMBEMIC A0 1 DT T AI KL 201 @ PLUS reagent Z 12 =R T 15
A % 2_X— K L, Lipofectamine 30 u 1 E{RAH I HIZ=HIR T 156 4HA
V¥ aX— kLT

QM M JEE I~ L CRWMIEBDOAST2T 4 v v o~ ERLOIRGR %
Mz 7.

@4 BERIZ I IMIE A 0 B B A B L 7=

®100% a2 7> NI TeRER T, 9 <Mifldzd & ZE L 6418 THllflud
MaEs ol

O©+IEBIN TONTZ E | L=d &, SOICHEME N2 an=—%
/LD HIFT<EEHE L.

DM SR b an=—% b 7L U a2E 8 72/NERA T pick up L G418
1% 200 1 g/ml DI LEFFMkGE L7-.

@ KNT LU RAT7 =7 va % 6 WM ORI A T EMIarE 2 8 L.

4. &V 7 V2 A I RT-PCR(qRT-PCR) {Z XX % miRNA & mRNA DFE AT

FORARE D4 RNA 1X TRIzol reagents (Invitrogen, Carlsbad) Zfifif L CTHEHEL
L7z, T4 vvanb M) 7o TN LM, TRIzol Z14, =ETH
S3fIA v F 2~X— KL, TRIzol D 20%&ED 7 mr AL LEMZ THMLHE#EL
7z. 4°C. 12,000g T 15 53 Dt Loy BER ICG S iz BIFICERED A Y T assy



—/VETRIUEIR T 10 A v F 2 X— Mg, EHIC4°C, 12,000g T 15 47fH
EHLOOHELASN Ly hEGT. XLy bR 9% X ) — /L THE L, AR
RNAase free H20 THlf# L4 RNA ZHiliHH L 7z.

MicroRNA-101 @ gRT-PCR |Z NCode miRNA gqRT-PCR analysis (Invitrogen,
Carlsbad)) ZfEH L1T>72. A& RNA 25 £415 microRNA (Z Poly A Polymerase
IZE > THRY 7T =ML L7=DHIZ, SuperScript® I1T RT & Universal RT
Primer Zfli fl L CWiR G i A 1TV First strand ¢DNA Z &k L72. 45 mRNA 1
PrimeScript® RT reagent (Takara, Japan) Cif#E G it 21T\ First strand ¢DNA
AR LT, 371°C, 15 OGS Z T > 721412, 85°C, 5 B CRIS A #&
T3HET.

MiR-101-3p (2% 9" 5 specific forward Primer (5’
—CCGGTACAGTACTGTGATAACTGAA-3" ) & reverse primer & L T Universal qPCR
Primer Zfff L. 4 mRNA @ primer I the PrimerBank database
(http://pga. mgh. harvard. edu/primerbank/) 7> 5457=. Applied Bio systems
Takara SYBR Premix Ex Taq II (Takara, Japan)Z U T, 7300 real-time PCR
system (Applied Biosystems) 2T 94C 15D D%, 95C 15 F, 60C
256, 72°C 20 BOUEY A 7 V% 40 FEIFE D IR L gPCR Z fiiifT L7=. GAPDH %
NEBIEHRE S U CTE L7z,

PLTFIZ4 mRNA @ Primer list /9
Forward Primer (F), Reverse Primer (R)
Sequence (5° —> 37)

GAPDH F:GGAGCGAGATCCCTCCAAAAT
R:GGCTGTTGTCATACTTCTCATGG
E-cadherin  F:CGAGAGCTACACGTTCACGG
R:GGGTGTCGAGGGAAAAATAGG
20-1 F:CAACATACAGTGACGCTTCACA
R:CACTATTGACGTTTCCCCACTC
Desmoplakin F:GCAGGATGTACTATTCTCGGC
R:CCTGGATGGTGTTCTGGTTCT
Vimentin F:GACGCCATCAACACCGAGTT
R:CTTTGTCGTTGGTTAGCTGGT
N-cadherin  F:TCAGGCGTCTGTAGAGGCTT
R:ATGCACATCCTTCGATAAGACTG
Twistl F:GTCCGCAGTCTTACGAGGAG
R:GCTTGAGGGTCTGAATCTTGCT



S100A4 F:GATGAGCAACTTGGACAGCAA
R:CTGGGCTGCTTATCTGGGAAG
TIMP3 F:CATGTGCAGTACATCCATACGG
R:CATCATAGACGCGACCTGTCA
ALDH F:ATGGCAAGCCCTATGTCATCT
R: CCGTGGTACTTATCAGCCCA
NANOG F:TTTGTGGGCCTGAAGAAAACT
R:AGGGCTGTCCTGAATAAGCAG
MDR1 F:TTGCTGCTTACATTCAGGTTTCA
R:AGCCTATCTCCTGTCGCATTA
EZH2 F:AATCAGAGTACATGCGACTGAGA
R:GCTGTATCCTTCGCTGTTTCC
MCL-1 F:TGCTTCGGAAACTGGACATCA
R:TAGCCACAAAGGCACCAAAAG
FOS F:CCGGGGATAGCCTCTCTTACT
R:CCAGGTCCGTGCAGAAGTC
NEK7 F:GCCTTACGACCGGATATGGG
R:CACTAAATTGTCCGCGACCAA
UBEZ2D1 F:TAGCGCATATCAAGGTGGAGT
R:TGGTGACCATTGTGACCTCAG
FLRT3 F:CCTCATCGGGACTAAAATTGGG
R:ATGGATGTCAGAAAGCGATCATT

5. AR S E

MY, ~VF AR v /a7 L— kU —X—T& 25 Varioskan
Flash (Thermo Scientific) ClllE® 4 K RTIZ Cell Counting Kit-8 I&IK
(Dojindo, Kumamoto)10p 1 Z4% well {ZHN% 450nm OWGEE I THIE LT-.
a) /87 U & X% L fEi s E I R

AAMIE 5X 10°fE % 96well B538 7" L— MZHERE L 5%C02 T, 37°C T 24 HEHES
F L., 0-300nM OFKPRIEIZ/ D K 91237 U ZF%E /L (Cell Signaling
Technology, Beverly) Z¥RINIL7=. DMSO O &M% E[E LEEIT 72 5 L 9 12 DMSO
DO EAFE LT, ARG 24 FERNTWOLEEZJE L, viability 1% DMSO D
WL 7=/ & OWSNEED H o= TR LTz,
b) MRS TR

AR 2. 5 X 10°fl 2 96well K53 7" L — NMIHEFE L 5%C02 T, 37°C THi#&E L 7-.

24, 48, 72, 96 RFEZ IO 2 JIE L7z,



6. Colony formation assay

F-HMAE 500 % 6well B33 7" L — MIHEME L 5%C02 T, 37°C T 12 H M+
L. 10% AL~ U R CTEE L, 10%F A PR e Lz, IS B ZE
BEMMEE (OLYMPUS  CKX-41) Z MWW, 50 ELL EOMIE G20 an =—H %
BT

7. Wound healing assay

Wound healing assay 1% Loughlin & @ FIEICHES TIT- 72 %, 6well B2 ¢
v 2T 100% a7y hOIRBEIZ & HAMIMIZ 2000 1 DENy R F v
THEMBOEZER L., MREEOEE LMz 57212, MitomyeinC (5 u g/ml)
BN Z T B3R T, 5%C02 T, 37°C T 12 FEEE#E L=, [Fl—oy CllET 5
T2DIZ, T4 vy aEICME~ Yy 7 TKFEREH LN LW T E HE
L7z 0, 12 BICEAMER CHEHE 4R L, 12 I B OB &3mig4 0
K B OSSO mE TR 5 Z L IC L VARl Z B0 TR LT,

8. Transwell cell migration and invasion assay

R EBR L. Transwell system (8—um pore size, matrigel-coated
polycarbonate membrane BD Biosciences, Bedford) #MHU 7=. F 3 %&Mia 5
X10ME DS A - 72 BEMLIERTHL 500 1 1 &2 EDF ¢ /X —NIZW L, TOF ¥ 3
—IZIF 10% MG Z FTeRERIR 50 1 277 T 7 2 b & LTIA, 5%C02
T, 37°CT 24 BRMEEHR KL, 10% AL~ U R CEE L, 10% %X AP IRIK T Y
B L. /INBEBETT v N —RE O AFRE L, = L7z B ©
(L EED G T o H N7 10 BB TR 2. MIflE BRI I A T L
~ MU TN Ta—T 4 73 TWRWOD L BRI 12 BFfE Ch 5 LIS
ZIEER & AR O FNETITo 7.

9. 7R h—v A7 vEA (TUNEL 7 vt A)

TR KM= ZADFEMfIL terminal deoxynucleotidyl transferase mediated
dUTP nick-end labeling (TUNEL){#7% V>, DeadEnd Colorimetric TUNEL
System(Promega, Madison) Z{#fH L7-. Eitoum hF A7/ v a L=
AR A 3548 72 FFREIZ IS, 10% v~ U U CEE LR %. 7 e 7 7 —EK
IC XD AIT 7. TdT BUSEIRZ N 37°C, 1HF#EA o F 2 _X— 9 L,
DNA [ty > 37 —0H Ri¥iia B4 F AL X 7 LA F R CHERE L2, IRICHWRME~ L
FxR L =B EREET D012 0. 3%IEM(LKFEKRKTREL, F—AT7T =2
NN FF U —BIE#A NV R T BV (streptavidin-HRP) %1z 30 57

10



FBIRTA o F 23— h L., 542 diaminobenzidine (DAB) & img{b/K3=E %1%
BOIET., BN ZTROICREAINTELOZ TR b— Afia & HE Lz
7-. DNase WLE L 7= D% positive control & L7-.

10. Senescence assay (SA-f-gal staining)

fMimElrdD~—h—<& LT, senescence—associated f—galactosidase (SA-
B —gal)I&PE% Cellular Senescence Assay Kit (Chemicon International,
Temecula) Z FIWIIE L7z, LR M T A7 =7 va » LIl z 154 72
RFMZICEER A M A BIRT 10 0 A > F=2_X— L7, BEERERE,
%12 SA- B —gal detection solution 2Nz, 37C, CO2 72 L C, XRH=-67
WE LT o Fa_X—F L7, BMETCHEL, F< 63
fel z B5 1 &CHIE Ly 160-200 MR o> 5 6 DGRl OEIS 2 5 0 R TR LT,

11. Caspase—Glo 3/7 assay

FPEAMMA 3X 103 A 96well 5% 7L — MM L, Eido X 912 miR-101
FAEINCEHERNT AT 27 g L7, Caspase—Glo® 3/7 Reagent (Promega.
Madison) %47 = /L2100 1 200 %, =R T 3 KA > F =2 X— MEIZ,
Turner Designs Luminometer Model TD-20/20 (Promega) TIYeEmZAHIE L I A
X—¥ 3/7 &M% NC & @ Fold change TR L7z,

12. Western blot analysis
M-Per Mammalian Protein Extraction Reagent (Pierce Biotechnology,
Woburn) ZHIMZINZ . A L LEZ 37 R L=, B4 > 737 1% Nuclear
Extraction Kit (Chemicon International, Temecula) Z W CHIH L7-.
BH LRI ITA0p g, BH X712 10 ug % 10% SDS-PAGE CTlkEIL, = bkt
N —ZAIHRE L, FRURT LIRPUA & RS SE 7
anti-FZH2 (5246, Cell Signaling, Danvers)
anti—PARP (9542, Cell Signaling, Danvers)
rabbit polyclonal anti-E-cadherin (A01589, GenScript, Edison)
mouse monoclonal anti-N-cadherin (BD, Transduction, San Jose)
rabbit polyclonal anti-Vimentin (A01189, GenScript, Edison)
anti-MCL-1 (sc-819, Santa Cruz Biotechnology, Santa Cruz)
anti-FOS (sc-52, Santa Cruz Biotechnology, Santa Cruz)
anti—p21 (sc—-397, Santa Cruz Biotechnology, Santa Cruz)
anti-Bax (sc—-493, Santa Cruz Biotechnology, Santa Cruz)

anti— 3 —catenin (sc—1496, Santa Cruz Biotechnology, Santa Cruz)

11



anti—GAPDH (sc—47724, Santa Cruz Biotechnology, Santa Cruz)
anti—lamin Bl (sc—-20682, Santa Cruz Biotechnology, Santa Cruz)
TORIC, TNTENORRI) 2 RYUA—Hl~ T A ¥F, UHF [g6—HRP HE
& (Santa Cruz Biotechnology, Santa Cruz) & [t S8, HURPLAEME S ARIL ECL
blotting analysis system (Amersham Pharmacia Biotech, Buckinghamshire)
(TSR Lo, &2 2”7 OWNEMEREL LT GAPDH &, £44 > /X7 DNED
FE#EL LU CiE lamin B Z2fEH L 7-.
13. Sphere formation assay

1000 {E DAL Z ultra—low attachment plates (Corning, NY) PN . N2 plus
media supplement (Invitrogen, CA), 20 ng/ml epidermal growth factor (EGF),
20 ng/ml basic fibroblast growth factor (bFGF) (Invitrogen, CA), 4 mg/ml
heparin (Sigma—-Aldrich, UK) Z¥RI0 L 7-#EifyEEsH#C 14 B RBEEEE L7,
Ry 50 um LA Bl iasl 2 BAMMERE T2 E 2 72.

14. Microarray analysis

FED X 512 miR101 £7/21ENCAE N T AT =7 2 g v L7z SPAC-1-L Al
B1F7=42RNA Z FHu, RNA 27 L4k L. Superprint G3 Human GE 8x60k
Microarray (Agilent Technologies) Z{# ] L T, Genome-wide gene expression
analysis Z1T>72.NC & miR-101 B AL DB s+ DFEILLZ % Fold change
TR LTz

15. Luciferase activity assay
WAV T 27 —=BRIEFO TRICSEEEFD3 -UIREZ7n—=7

L7277 % —|XEZH2 & FOS IX OriGene Technologies (Rockville) x5, MCL-1

X Switchgear Genomics (Menlo Park) 7>HHEA L7~
B BET D miR-101 OFEE LD sZEIRZE F13 quick—change site-directed
mutagenesis kit (Stratagene) #HWNTHERL L 7-.

REP LB REANT T A~ —L T TAI R =% 98C 30 M DIEDHE,
98°C 10#.55°C 5#.68°C 34Dt A 7 V% 12 [Al# 0 X L PrimeSTAR®
HS DNA Polymerase TR Z AL L2, Dpnl 1l 2%, 37°CL HEfH]
A FaX—rg LT, 707 b—rE2HM L., XL10-Gold Ultracompetent
Cells (Stratagene) ~h TV AT —Lth, BE L=V I E2EELI-OL|Ca
He=—ZER LI =T AN Ty FETERNY Z—2 R LT,

24well 538 7 L — D CEARMF 7L RN Y R—F —~7 Z—% 101, NC,
AS-101, AC Lt bIZ N T ATV va Lz, NIV ATV gtk 24
] 5%C02 T, 37TCTHEEE L-DOHIZ, dual-luciferase reporter assay system
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(Promega) IZ TNy 7 =7 —BIEMEZRIE L. /LI ) A—%—|X Turner
Designs Luminometer Model TD-20/20 (Promega) % U 7=. MCL-1 X7 % —i& A
FRAIX LightSwitch Luciferase Assay Reagent (Menlo Park) THIE L7-.

16. FEEHFHIAENT

2 TOFERRIL triplicate TITo 72, SHEOMEIT P EEARERFATERIL L, &4
FZ)e U Student’ s t—test /> Wilcoxon matched—pairs test ZHWTHE L
7o, HE/KUET P 0.05 & L7z,

13



KRR R

1. BELEFEAEMRAICB VT niR-101 OFEFIHET LTV .

T EAREMIIZIS T D miR-101 OEEIZ D 72012, RIS 4 FEO &g
- E s iR AR (SPAC-1-L, SPAC-1-S, HEC-50, HOUA-T) PP miR-101 &
FH L~V & 1 NEARIE L ARE EM & qRT-PCR Z VN CLb#E L7=. SPAC-1-L
& SPAC-1-S 1% ESC Hi3k T HEC-50 & HOUA-T {&43 1k EEC Hisk Dfifakk Td 5.
MiR-101 DFEBLEL Z 4 5 D AFEO @ B E 5 Mg 2 TICB W THEICE
MAIRIERIZ < HRTIL T LTV . ESC ko EiZErE i ark SPAC-1-L 285 b
KT LTWie (Fig 1). Z OfEFRIEEEMEE 75 B MARKIZBS O T niR-101
RS INHIA F & U CTHEBE L TV A FTREMEZ RIB T2 5D TH 5.

Fig 1

SPAC-1-L i:
] Serous
SPAC-1-S |
HEC-50 ——3
] Grade 3
HOUA-I 3

EV -

0 0.2 0.4 0.6 0.8 1 1.2

Relative miR-101 expression

The expression of GAPDH was used as a normalization control, and the results

are presented as the fold-change in expression compared with EM. P < 0. 01.
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2. BB E T EAEMRARIC B T niR-101 XIS 2 MEH 5.

MiR-101 DAMZEHIRERE 2 3T+ 5 72012, £ FE ML T niR-101 @
FORREEFEICBE 9 D 2h B A 7=, SPAC-1-L. HEC-50 #fRIC pre-miR-101(101)
NC ZE A L. cell counting kit-8 & HCHEfEIEE A HIE L7=. MiR-101 D%
Bl L ~ULiX g RT-PCR CREAf L. #EAMT 101 A SPAC-1-L #AITH 7 £5, 101 &
A HEC-50 ffEIT R 6 5 NC Lt L T ER L TWb Z L 2Dz (Fig 2a).
SPAC-1-L, HEC-50 iR IC W T, miR-101 @PEIFEER DY 72 BERE]. 96 BRI B 2B W
TH B HIIaYEsH 2 0 L 7.

Fig 2
A spAC-1-L HEC-50 b SPAC-1-L ¢ HEC-50
8+ 1.2 - 1.2 -
§7 T 1.0 { ——NC 1.0 { ——NC
? 6 — ——101 =
$ 5 E 08 | Eos | 1
o
5 4 2 06 - 3 06 |
- - (]
e 3 2 04 - S 0.4 | *
. o .
ﬂ_: 2 % **
E . 0.2 - 0.2 1
u ’_-‘ 1 1 ’—‘ 1 0-0 L] T L] 1 0.0 T T T
NC 101 NC 101 1 2 3 4 1 2 3 4
Time (days) Time (days)

NC: pre-miRNA control; 101: pre-miR-101; /P < 0.01.

gRT-PCRs were conducted to quantify the relative miR—101 levels in SPAC-1-L
and HEC-50 cells transfected with 101 or NC(a). Effects of ectopic
expression of miR-101 on the proliferation of SPAC-1-L cells (b) and HEC-50

cells (¢) were assessed with cell counting kit—8 assay.
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2-2. BMEME FEABMEARICB VT niR-101 X o v =—FREZ M T 5

S 51T, miR-101 ORI OHIFLIETE~D KIE T B AT~ D 7212,
SPAC-1-L, HEC-50 #fif&iZ 101, NC Z#&E A L. Colony formation assay ZfiifT L
7. 12 A oE:##%1C, TARE Y niR-101 OERIFE B LM MIAKIZCBWTER
IZan=—EREd S, an=—EakeEZ M L7z (Fig 3a, b).

Fig 3
d SPAC-1-L b HEC-50
70 - 60
E %0 1 + E 50 - _I_
c c
o 50 1 o
- = 40
Q 2% (=]
o 40 A o
S ‘s 30 **
: . 3 20
£ 20 A £
= =
Z 10 n Z 10 b
0 T - 0 T
NC 101 101 NC 101

NC: pre-miRNA control; 101: pre-miR-101; P < 0.01.
Clone formation assays were performed in SPAC-1-L (a) and HEC-50 (b) cells
transduced with pre-miR-101 (101) or pre—miRNA negative control (NC)
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2-3. BEME T H HAEMRARICI VN T niR-101 i X7 h— 22 HET 5

MiR-101 OMEIEFEMBEIZI IR T R b — T AR L TV D028 9 DD
T, TR M=V AEREI L TODMINIE DNA D3R Ed 25 2 L 2FIH Lz
TUNEL staining assay & fifT L7=. Dnase JLBEZJiiifT L 7= & D% DNA 237 Fr1k
L TUNEL BtE & 72 0 s et Z2oR97 728, 2% positive control & L7

(Figda). MRUBZNARGICRESNIZT R R — Y AMIZOBI AL, NC & B L
T miR-101 3 A SPAC-1-L, HEC-50 fif & &2, AEIZ EH LTz (Fig4b).
MATT R b= ZADFIEDO—>ToH % Caspase 3/7 IFMESH NC (TH~ 101 HA
SPAC-1-L, HEC-50 flfa & HICHEIC EH- LTz (Fig 4c).

Fig 4
a SPAC-1-L
Dnase NC 101
L ‘ - 0,“ . q,,l
’ . ¢ ; ’ . "4—
' L ] ‘ € 2 %"—
3 ‘ Q *(— - i-
- v @ ‘! : ¢ . 3
mie's’ 4.4 . S
pa ® R A &
D 'lib 4 "t ] " ‘z' 5{
F e | 4 —é b ¢ p{(‘
o o%é 3 ,® i g, Y
(:- ’ '1 2 {.
¥ a & - i
Arrows indicate TUNEL-positive cells
b c
¥ SPAC-1-L HEC-50 o, SPAC-1-L  HEC-50
L 30 7 . 30 7 s S 6 - 6 -
g -g * % %k
Q 20 20 ~ 4 4 -
% ™
[}
8 10 - 10 - 9 2 2 |
1 [oR
L )
Z 0 - 0 A S o - 0 A
= NC 101 NC 101 NC 101 NC 101

(b) The percentages of TUNEL-positive SPAC-1-L and HEC-50 cells. (c) The

relative ratio of caspase—3/7 activities. ™P < 0.01
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2-4. BEME FEAEMEERICEB O T niR-101 (THMEZ\LE2FHET S

MiR-101 % h T > A7 = 7 3 g > L7z SPAC-1-L MM X #Ab. O B ) 2 T Re 28
b SN DMBROYEE, R Z R~/ 0N Z2580 72729 (Fig 5a) .miR-101
OHEFEINHI Y A AL B b > TWD O TIZ R W EHERI L, SA-B-gal
staining assay #4T>7-. SPAC-1-L. HEC-50 #f & & 12, miR-101 & AHARIX
NC 12 BARTHEIZE LA L T\ (Fig 5b, c).

Fig b

SPAC-1-L b SPAC-1-L

0

()
B
]

=
w
1

=]

o

101

SA-B-gal

(a) SPAC-1-L cells transfected with
miR-101 exhibited an enlarged and

SPAC-1-L HEC-50 flattened morphology (yellow arrows)
% as compared to NC—-transfected cells
—_
xE o
— (white arrows).

(b) SA-pB-gal staining analysis in
SPAC-1-L cells transfected with 101 or

NC at 72 hours after transfection. Blue

| ’_LI arrows indicate senescent cells
|_'_| . . . positive for SA- [ -gal staining.

SA-B-gal-positive cells (%)
R

NC 101 NC 101

(c) The percentages of SA-pj -gal-positive SPAC-1-L and HEC-50 cells.

P < 0.01.
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2-5. BEMEFEREBEMRERICBOTHR-101IEZ7T R b—Y 2B X CHIRE
{LBIE X NI BB Ly ER IS

WIZZHH O miR-101 O T HR F—3 23 L O 2L 38 5 5L 8 RS o %
TWDEMNEFRDT2DIT, TR M=V ABIOREL~— D —DEARH L
L DAL % Western blot analysis CHlE L7z. SPAC-1-L, HEC-50 fifd & ¢
(2. miR-101 I@FIFEEAMALIL NC (2R TT R b —v A~—A—ThH % Bax,
Cleaved PARP DA E 72 EH 258D, 51 b~— I —Th 5 p2l bAESR L
Hu2Bo7- (Fig 6).

INHORRESDES L niR-101 12 K 2 MaBEFEIMENL T R h—2 2 #
{EOFHFENBMR L T D EHER S 7.

Fig 6

SPAC-1-L HEC-50

NC 101 NC 101

Bax — -— L —
P21 —| W S | | . S
PARP — |ws—— S e cmm————
Cleaved- — — -—

PARP &

GAPDH — | (D

Western blot analysis of p21, Bax, total PARP and cleaved PARP in SPAC-1-L
and HEC-50 cells after transduction with 101 or NC.
Bax: pro—apoptotic gene p2l: senescence marker

Cleaved—-PARP: apoptosis marker GAPDH: normalization control
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3. EEMEEAEMRARICE O T niR-101 1ES), B, EMT 2#%3 3

PRI miR-101 OJEFFE, ZIERE. EMT ICH 7= 2 D AT~ 5 /-1, miR-101
DOIEFIFEEL & FEBUR T T FER AT o 72,

3-1. miR-101 ZZEFEE. SPAC-1-L MIZHV T, miR-101 BFIFEHIL A ESR)
R 5.

RIZ SPACI-L {2 T miR-101 DL EFE IR A B 2 LIBEIREIC 5 2 D84 |
wound healing assay ZH HUWTEMI L7=. MiR-101 @3 AZhH# X qRT-PCR T
AREORB L~ LD EREZHR LT (Fig 7).

FOROEETE DB 2 HERR T A 72012 Mitomycin  C(5 wg/ml) Z¥NN L 12 BEEEZ
e L7z, MiR-101 ZEimFIFEHL SPAC-1-L A (pCMV-101) &% D7 THh 5 12
BERI 128N T, pCMV—-control vector (pCMV-NC) (ZEE# L CTENS S5 72
ARSI 0T U, EEhRE S A EICHfl &7z (Fig 8a, b).

Fig 7

Q

SPAC-1-L
6 -
5 5 ) %%
?
© 4 -
3
o 3 -
< 2
s
£ 1 -
0 T
pCMV- pCMV-
NC 101

qRT-PCR measurements of miR-101 levels in pre—101 (pCMV-101) or control
vectors (pCMV-NC)-expressing SPAC-1-L cells. ™P < 0.01.
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Fig 8

Wound closure (%)

Mitomycin C

100

a0

60

40

20

pCMV-NC

pCMV-101

21

The scratch wound healing assay
was performed in SPAC-1-L cells
transfected with either 101 or NC
in the presence of Mitomycin C. The
wound healing was determined at
the time points as indicated.
Solid lines: the initial wound
boundaries; dashed lines: the
boundaries of migrated cells. Bars
represented the percentage of
wound healing.

P < 0.01.



3-2. HOUA-T MIMIZ BV T miR-101 ORFE T BSMIESIRE 2 EE S ¥ 5.

S HIZmiR-101 DFH LR T SH/o L &2, EHREZIEESE L5089 20
RBT=HIZ miR-101 DFEHL L L )3 Feig Y g\ HOUA-T fiAa 2 VN C L transwel 1
cell migration assay Z{7->7-. WNKMHED miR-101 OFRHFOE TITIX
miR-101-specific inhibitor (AS-101)&% hZ7 A7 =7 3 L, qRT-PCR C
ffEs® L7z (Fig 9a) . MiR-101 FEEUE T HOUA-T #MAE i anti-miRNA negative control
(AC) & Lt L THEICEE MBI L T/ (Fig 9b).

Fig 9

Q0
o

HOUA-I HOUA-I
1.2 - 5 -
e m
2 10 A > i
4 4
33 0.8 £
_ : ' [&]
o - 3 .
® 06 - e
E 0'4 7 - é 2 1
o @
= | 1 4
1IN
0.0 T 0 r
AC AS-101 AC AS-101

Knockdown of miR-101 in HOUA-I cells (b) induced cell migration in a

transwell migration assays. ™P < 0.01.
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3-3. BEMETEABEMIEKIZBVT niR-101 iXEEZME 5.

WITIRTHEEERIC - 2 DB L2572, matrigel invasion assay ZJiifT L
72. SPAC1-L K UNHEC-50 #AEDIRIEHAEIL. miR-101 O@EIRIIZL Y, AEI
il &4, Fold change & LT 3Ll B L7z (Fig 10a, b).

Fig 10

a SPAC-1-L

'oa = e X

. x... ' ! .
..\ e | g . e
‘ \..\);é » & \":._' ’l)
» . . . ¥ . —\
.‘&;‘: \‘. ', "’ e AR l
B *» ..I T = ve' “_LA

NC 101

b SPAC-1-L  HEC-50

12 -
| p— |

— | p— |

& 10 -

c

]

S 08

=)

S 06 -

o

=] x%

= 04 |

~ x%

-

£ 02 | i
00 - . : :

NC 101 NC 101
SPAC-1-L and HEC-50 cells were transfected with 101 or NC, and subjected

to invasion assay. Photos were representative fields of invasive cells on
the membrane in SPAC-1-L. *P < 0.01.
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3-4 EEMETFEAEMRRIZE O T niR-101 O 28, MR EZ X0
ERIIERLEE, FRICEBEEZRET 5.

SPAC-1-L MifiwiL, Mgl ~d 03, X LEROIREL R T 728, miR-101
FEHL & EMT OBE 25~ 2% HAY T, miR-101 #iili L 2 Mg i & iziEae O 21t
ZFH~37=. SPACL-L fIAIZ 3T, miR-101 OIHNT X - THIEEEETEHE O 728
HnL (Fig 11a), RIEMEDK 2 f5 & ARICHM L7z (Fig 11b). HOUA-T
AIZBN TS, MEEREILOFHETH 2 M OB ORI X D HilaoE
HOoX&FH (Fig 1lc), AERREMROEINEZRO (Fig 11d). MiR-101
DOMHNT F > T EMT 23558 S URERES N L7z L HER T 2R CTh - 7=,

Fig 11
a SPAC1-L b
SPACA1-L
3 -
‘F £
[=2]
s
<
S 2
=
=3
s
S 14
3
>
E
0 e
AC AS-101
d HOUAI
3.0
@ 25
2 i
£ 20
o
=
'g' 15
=
L2 10
[
I
>
E - ]
0.0 T
AC  AS-101

SPAC-1-L cells transfected with AS—101 exhibited a more mesenchymal
morphology (a) and enhanced invasive ability (b). Downregulation of miR-101
in HOUA-T cells was associated with EMT-like cell scattering (c) and
increased invasion (d). */P < 0.01.
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3-5. EEMEE T EAEMIRICIV T niR-101 X EMT BIE & R 7 BB L~
VERIETS.

ZOmiR-101 12 K2 EMT #HEN, EEHL VUL THIFH TE 2RI 5720
\Z Western blot analysis ZJfifT L7=. SPAC-1-L fifEiZ miR-101 Z i@ H X
25L& NCIZHART LR~ —H—TdH D E-cadherin (ZHI L, BZER~—
—T& % N-cadherin & Vimentin | 3iE/b L7z, & 7=  HOUA-T Mif&iZ 35V T miR-101
DRBF L~V AT IS &, W E-cadherin I3 L, W#EXR~—DT—Th
% N-cadherin & Vimentin IZ¥EIN3 5 Z & 2l L7= (Fig 12).

Fig 12

SPAC-1-L HOUA-I
NC 101 AC AS-101

E-cadherin | q - -

N-cadherin | S s ~.
- |[veow
GappH |HDVD l..{

Epithelial marker: E-cadherin

Vimentin

Mesenchymal marker: N-cadherin and Vimentin
Normalization control: GAPDH
Western blot analysis of E-cadherin, N—cadherin and Vimentin was performed

in SPAC-1-L and HOUA-I cells at 72 hours after 101 or anti-miR-101 inhibitor
(AS-101) transfection, respectively.
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3-6. BEEMEE T EAEMAEERIZE VT niR-101 BRIFEIHIT sphere FERREE R
BETIE5.

EMT & b5 38 12 351F 5 sphere JERk, HL3 VAN, #fild~— o —72 &0
FEERIIAERIZE & ORI RIB I N TV A 72O, miR-101 2SEEERHIIAIEE & H1H
LTCWAD TN EE 2 . IRIZ sphere formation assay #8272 7-.
SPAC1-L, HEC-50 #lfi & $1Z miR-101 OIWFFEIIZ L - T, sphere /N X< &
H (Fig 13a), F7= sphere O E=HEIIHAD 7 (Fig 13b).

Fig 13

b 45 . SPAC-1-L

i
40 -
35 -
30 -
25 -
20 -
15 -
10 A

HEC-50

SPAC-1-L
Number of spheres

Do

101 NC 101 NC 101

Representative images (a) and quantification (b) of sphere formation in
SPAC-1-L and HEC-50 cells transfected as indicated. ™P < 0.01.
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3-7. BEMETFEEEMIEKRICBWVTniR-10113/37 U ¥ FRVicxt 4 55k
ZHEEZHIET 5.

NG HARIEE D — > TH DN AFNRZ KT 2 miR-101 28 KIE 9
BB LR D =D, X7 U X XRB)VIRINE OFaEEE D% % cell counting
kit-8 assay THlIE L7=. MiR-101 i®BFEIFELIC L 0 SPAC-1-L I <7 U & %
YT DR EDN T L (Fig 14a) , )K&HZ miR-101 FEHUL T2 LV HOUA-T
AIIX N7 U 2 Xt 2 MK T L2 (Fig 14b).

Fig 14
a b
120 .  SPAC-1-L 120 - HOUA-I
oNC OAC
100 A m 101 100 + mAS-101
S 80 - - S 80 N
ik
£ 60 | — £ 60 - "l .
8 8 m
S 40 - S 40 -
20 - 20
D T T T D T T T
0 100 200 300 0 10 20 30
Paclitaxel (nM) Paclitaxel (nM)

SPAC-1-L cells transfected with 101 or NC and HOUA-I cells transfected with
AS-101 or AC were treated with Paclitaxel for 24 hours. Cell viability was
measured with cell counting kit—8 assay. *P < 0.01.
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3-8. BEMEETEAEMAZRIZIS VT miR-101 |X EMT/#578 /534 B B 1EE mRNA
BB L) EHIET 5.

FFRITR L7z EMT BEEE D ZE{E 28 mRNA L)L Gt B AT BE e D 25 72 DI,
miR101 1 FFEEL SPACT-L Flifid & NC ¢ mRNA DFEHL L~/ % Lhifg L 7=,

b~ —Hh—Td 5 E-cadherin, Z0-1. desmoplakin |Z F&H L. BIEZR~
— B —"Td 5 vimentin, N-cadherin IZTAEIZIK T L7=. F7=. EMT inducer ®
twist 1, #5B~—F—TbH 5 S100A4 [TIKF L, EBIH~— A —D TIMP 3 1%

BT R UL-. e~ —% —o ALDH, NANOG, #iAFEHi~—H—D
MDR1 |ZMK F L TV /= (Fig 15a). HOUA-I @ miR101 { T TIiL, NC & kg L T
WD EE 2 & 2R L7 (Fig 15b).

EROMREZRET D L miR101 1L ENT BIERE A2 HIE L T D 2 & AVURIE X
ni-.

Fig 15
a . b , .
SPAC-1-L ONE ) HOUA- mAC
- Ern Ty Es AS—1U"|
§ 4 =101 S 3 | o
9 — T
< 3 Z
: £ 2
o 2 7 2
B T 4
g 1 i
0 - 0 -
Lot -¢° PP
§& VS ,\@ S R
& @°~5§9 ,c-
< &ﬁ N <

Relative mRNA expression of EMT, invasion and stemness—-related genes
(normalized to GAPDH) in SPAC-1-L cells after miR-101 overexpression (a),
or in HOUA-1 cells following miR-101 knockdown (b), were determined using
gRT-PCRs. Anti-miRNA negative control (AC). *P < 0.01.
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4. MiR-101 1% EZH2. MCL-1. FOS % EH:HI#H+ 5.

4-1. 14 EADOEMEF I3, microRNA BAMERM FHIZ v 7T A L microarray
analysis {2 X > T miR-101 OEERM L L TRV IAENT.

D D miR-101 OFERIGHNHIN RS ELE & A REFHIEIC K> TiThihu T
WAMMHIRDT72812, 32D microRNA DFERY T~ 1 75 A (TargetScan,
miRNA. org, DIANA-microT) Zf#HH L T miR101 O EFAEAES T % 28 Eis I
KOIANTE (Figl6a). & BITEMEL T2 IAT7ZDIZ, miR-101 EFIFEI
SPAC-1-L #lifict & NC &3 A L 7= D5 -3 Bl & microarray CTLE L 7=,

91 OB T 101 BEAILL>THALTEY, ZNoOBETOHF T 14 8
N7 0T T AT IAAT 28 D& Is+ & Hm L Tz (Fig 16b).

Figl6

@ Ppredicted miR-101 targets

Candidate miR-101 target
TargetScan _ genes (28)

EZH2 MYCN  MYRIP FAM108B1
MCL-1 FLRT3 ASPN RAP1B

28— FOS CDYL  SLC12A2 LRCH2
—— " MicroRNA. FAM108C1 TNPO1 RBM25 ZCCHC2
' | GLTSCR1 UBE2D1 NEK7  GCLC

woo¥ | org ZNF654 TSHZ3 RAB5A TGFBR3

EYA1 STC PDS5B PAPOLG

Twenty eight genes were identified as potential targets of miR-101 by three
prediction softwares (TargetScan, miRNA.org and DIANA-microT).
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b FOS 0.14

MCL-1 015
SPAC-1-L INF654 o
UBE2D1 018
EZH2 020
RABSA 021
FLRT3 022
i - Genes TNPO1 025
Predicted miR-
101 taraets 14 downregulated by TSHZ3 0.26
L miR-101 PDS5B 027
CDYL 0.29
NEK7 037
28
291 EYA1 044
FAM108C1 0.44
LRCH? 100
ASPN 100
Fold 101/NC
0.1 1.0

Total RNAs of SPAC-1-L cells transduced with 101 or NC were used for a
microarray analysis. Predicted 28 potential targets of miR-101 were shown
(left). Transcripts of 991 genes were found to be downregulated by miR-101
mimic (right). The overlapping 14 genes were determined. The heatmap (green
and yellow: downregulated 14 genes by miR—101; red: two predicted miR-101
target genes ASPN and LRCH2 whose expression was not affected by
transfection with 101). The numbers indicated the fold change of gene
expression (Fold 101/NC) in SPAC-1-L cells transduced with 101 compared

to NC, as determined by microarray.
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4-2.EZH2, MCL-1, FOS % miR-101 DEBEHMHIZIRIC 10 2 FLEREMEE T
ELT®EELE.

INHD UEOEIEFD DB, EZH2, MCL-1, FOSD 3 DICETHEH L. <
A7 aT LA fEN T miR-101 3 A SPAC-1-L HifalZ NC & kh#z LT Fold change
12 0.2 AN EERICHEA LTEY (Fig 16b), Target scan 712 7 7 A THRHZET
% ERENT, FNEND 3 -UTR IZ miR-101 OfESHEEE 1 £721X 2@ » T
Wiz (Fig 17a). S HITHINZMSEE, Mg, APk, IREE e & oIz W T,
miR-101 DFEFE L TEL OFRERH D720 (FiglTh), ZD 3 DOBEIE &
LT - E SIS 81T D miR-101 OFERE R - TIER W E E 2 7=,

Fig 17
4 Predicted two binding sites Predicted two binding sites
within the 3'-UTR of EZH2 within the 3'-UTR of MCL-1
Conserved Conserved
predicted consequential pairing of target  seed -
region (1op) SNAMIRNA (bottom)  mateh predicted consequential pairng of target  seed
T} RNA o) makh
Posfion S3-65 EZH2 ¥ UTR. 5' ...L?-:;—m::u;z:.?:a'_?z-s... Tmer-
LI
hezmiA-101 3 ANGICANIASUGOCATGACAD s Posiion 45145600 MCLT FUTR 5" .. DoACIGTARGOCICRETRCIGR. ..
Positon 114121 o EZR TUTR 5' .. DOCUSRAUUDGCANAGTACIGHA . . i fmes
I Emes hsami:01 ¥ RARCARTR A
PesamiR- 101 3 AAGFUCRAIAGTEUCATGACAT
Predicted one binding site Poorly conserved
within the 3'-UTR of FOS
Conserved
predicted consequential paring of target  seed
Tegion {top) and MiRNA botions)  match
Positon 52453 ol FOS TUTR 5* .. . ARURGCURTRDCCAGURCUGER. ...
I fimer
hsami-101 £ ARGUCARTRGUCOCADGACHD
b

Reported miR-101 targets in (a)Predicted (TargetScan) binding sites
human diseases Lo , L
within the 3’ -UTR of EZH2 (two binding

Gene name No. of Studies sites), MCL-1 (two binding sites) and
EZH2 14 FOS (sole binding site). (b) EZH2, MCL-1
COX-2 4 and FOS were known miR-101 targets in
MCL-1 3 human diseases except endometrial

FOS 2 cancer.
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4-3. EEMEFEHSEHBREICIBV T niR-101 ORBE L)V & EZH2, MCL-1,
FOS @ mRNA FE, L~V TR L TN 3.

FEAEEIZIBN T, miR-101 2% EZH2, MCL-1, FOS Z Hil 3 1T £ 727200,

FEB I T - A T miR-101 S 2 S DOEE A HIE LT B )
TR D T2 DT E 3w B B - A A A K 4 # (SPAC-1-1&S, HEC-50, HOUA-T)
& RIEALNIERIAREE BM) 1BV T, 25 3 DOEGE 1O mRNA FEHL L~ L %
qRT-PCR THIE L7, 4 FEO mEMEE = ARk IZ I W, EZH2, MCL-1,
FOS @ mRNA FEBL L~UUIL EM L 0 = < £72NEIME miR-101 OFEHL L~L & (b
FlLTH Y, miR-101 23 Z 45 OB 12 BHI BN HIEH L T 25 FIREME DS /RIE S
ni- (Fig 1. 18).

Fig 18
BEM [ |HOUA-l EESPAC-1-S
6 - B HEC-50 [sPAC-1-L
% T T
= 4-
2 3 5
"l.'_ﬁ' T
g -
. 1
u - L | | | | | | |
EZH2 MCL-1 FOS

gRT-PCR analysis of EZH2, MCL-1 and FOS in four aggressive endometrial
cancer cell lines and immortalized epithelial cell line EM.
Normalization control: GAPDH
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4-5. TEEMEE T EAEMRERIZI VT niR-101 X EZH2. MCL-1. FOS @ mRNA
BB L) EHIET 5.

WIZ miR-101 OFHEE{LSE=E X2, T 3 DOEIE 1D mRNA FEHL L
NOLNEAET BN E D BT, MiR-101 1@ FIZEEH, SPAC-1-L ML NC & bhik
LTHAEICIND 3 DOBEMETO nRNA BHIMET L (Fig 19a), #lZ miR-101
BT HOUA-T #fEIE AC \TH~_ T EZH2, MCL-1, FOS @ mRNA FEHL L ~LITA EIZ

EH L

Fig 19

d

1.2

1.0

0.8

0.6

04

Relative mRNA

0.2

0.0

(Fig 19b).
SPAC-1-L [ NC
B 101
1 | *% | xRE | **
L Y ] L Y ] L Y ]

EZH2 MCL-1 FOS

b

3.0 -

25 -

L

HOUA- g AC

[ ] AS-101
T %% 1
T

1 L T |

]

T T
EZH2 MCL-1 F

T

os

gRT-PCRs showed the downregulation of EZH2, MCL-1 and FOS after miR-101

overexpression in SPAC-1-L cells (a), and the upregulation of these genes

after miR—101 knockdown in HOUA-T cells (b).

Normalization control: GAPDH. **P < 0.01.
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4-6. BEMETFEREMRERICB VT niR-101 1% £ZH2, MCL-1. FOSDH v
NI BBV EHIET 5.

I 5T miR-101 OFBEEL I L X, 2D 3 DDBIETOX /N
FH LAV T 20 E 5 BT, MiR-101 i@ FIF8 8 SPAC-1-L Flifzi NC
CHI L THARIZING 3 OOBIETOX X7 REMET L (Fig 20a),
(2 miR-101 1K HOUA-T HA&IX AC (2T EZH2, MCL-1, FOS D% > /37 F8H L
~UUVIIHEEIC ER L- (Fig 20b).

Fig 20

a SPAC-1-L b HOUA-!

NC 101 AC AS-101

EZH2 | . EZH2 -d
e —

Laming | . LaminB |0 S

MCL-1 | G = MCL-1 | e S

GAPDH “ GAPDH “

Western blot analysis of EZH2, MCL-1 and FOS was performed in SPAC-1-L and
HOUA-T cells at 72 hours after 101 or anti—miR-101 inhibitor (AS-101)

transfection, respectively.

Normalization control for nuclear EZH2 and FOS protein: Lamin B
Normalization control for MCL-1 protein: GAPDH
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4-7. EEMEFEEEMRARICIV T niR-101 1% EZH2, MCL-1, FOSD 3 ~
-UTR %4t L CEERIE T2 Z & B3RS hi-.

ZIHDBIG T DR L UL DEA(LA, miR101 NEREFIZ 37 -UTR ~DFES
LD DOMNETHRDHT-0IZ luciferase reporter assay Z i1 L7=. i<
N3 -UIR % luciferase @fs @ FHtIZEA L .miR-101 $ L < JE.anti-101,
Foaryta— bl h T AT a LT

ETNENO—FLNWild type TH DM, 3BT & HIZ SPAC-1-L Mzl
W, miR-101 Z3E A9 25 & luciferase HVEITEEI L (Fig 21a), HOUA-T #lAE
T miR-101 % knockdown 95 & luciferase iEMIZEEM L7~ (Fig 21b). Z#H
DOFEFIT miR-101 BZNLHD 3 -UTR 4 L TR 2 rfRErE) RIg &
ni-.

72, FNFNOBLGAIIEBOHEHEE 2 272, point mutation & 1E
B U7-. EZH2 TiX 114-121, MCL-1 Tl 451-8, FOS TlX 524-31 OfEAFEIKIC
mutation ZERN 9 5 & miR-101 OREZIHI L, = OFEES miR-101 OFEE D
FERBEERTHLEEZON. 2O OMEEIT 3 EBIE T L HIC Smer—
perfect match THho7=.

Fig 21
d B3 NC = NC
z EZH2 MCL-1 Fos = NC
£ 1 = 101 ‘; 12 = 101 ?E-“ 12 = 101
. E 10 E 10 E 1.0
1]
: E 0s ﬁ 0.8 P E 08
g 35 P s ax = .
o E 0.6 - "_§ 0.6 ‘§ 06
g 0.4 g 0.4 g 04
E 0.2 E 0.2 = 0z
é 0.0 é 0.0 é 0.0
WT  m59 WT  M368 WT 524
EZH2 = AC MCL-1 FOS
= - B AC =  AC
£ s - S As01 2, O AS101  § 25 = ASA101
E 18 T & '-E E
_ o 14 = o 20
z E s ﬁ 138 E
S5 5 1 ; @ 1.3
3 & 2 =
T 2 s 2 2 3
o 08 " @ e
2 04 Y 2 g5
= oz = S l
=
LY = & 0.0 = o0
WT M59 WT  m368 [ mast WT M524

Luciferase reporter assays confirmed that EZHZ, MCL-1 and FOS were direct
targets of miR-101 in SPAC-1-L (a) and HOUA-I cells (b). WT: Wild-type;
M: Mutant 3’ -UTR. *P < 0.01.
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5. EEMETFESEMEKIZIVTEZH2, MCL-1, FOS ORBEDIET S, Mk
HHE, R, EEMRREE L IE ST 5.

5-1. BEMEFEAEMRRIZIS VT EZH2, MCL-1, FOS OFEHRLZIET &
e, TRI=VR, BE2FEL. MREEZIHITS.

DX miR-101 OT AR h— A EALEFE S BEFEINHIZh 523 T L 7= EZH2,
MCL-1, FOS ODZEIZ L Db DNEFHRDHT2HIZ, siRNA & W TE BB T 21K
TEETEEERLZITo7-. SPAC-1-L Az B\ T, £iEfE+ D knockdown
Jiel TI3A BT TUNEL BEiie . SA- B —gal ItEMlaz iS¢ (Fig 22a), i
Bl b 4 L 7= (Fig 22¢) . 205 O Z8{kid HEC-50 #lie T b [RIEE OfE F 2 457- (Fig
22b, d). %% siRNA BB LA DX R BBRA LT S Lidtik+ 5
Western blot analysis CTHEFRL7- (Fig 24).

Fig 22
a SPAC-1-L b HEC-50
- = = £ -
£ 50 - % 50 - < 50 4 « 40
w = % — = *&
3 40 { g 40 - . 8 30
] i . w4 * 2
g %0 z % 2 £ 2
= w _ = -
g 20 g 20 s 210
= 10 — 10 510 =
Z > @ g 20
= 0 e 0 4 g A N & : & 64N G
=) <t O NS =4 L, s AR O
F SO 3 WO - IR
oK &Y, (0 XN
& ‘9.:,%\% > ‘9‘%& ° S °
c r = d f = = !
1.0 - f — ** 1.0 =%
- 1
~ 08 { gy 0.8
E E
S 06 - 5 06 1
) 2
8 0.4 A g 0.4
0.2 - 02 |
0.0 : . . 0.0 . . . .
SiNC  SIEZH2 SiMCL-1 SiFOS SiNC  SIEZH2 SiMCL-1 SiFOS
SPAC-1-L HEC-50

Cell apoptosis and senescence were quantified using SA-— 3 -gal staining
assay and TUNEL assay, respectively in SPAC-1-L(a) and HEC-50(b) cells
after transduced with specific siRNAs (siEZH2, siMCL-1, siFOS) or control
siRNA (siNC). Cell proliferation of SPAC-1-L (c¢) and HEC-50 (d) cells

transfected with specific siRNAs (siEZH2, siMCL-1, siFOS) or control siRNA

were quantified using cell counting kit-8 assays. ™P < 0.01.
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5-2. BEMEETESEMEAKRICBVT EZH2, MCL-1, FOS DFEIDET 2541
faiZiE & sphere FBRREEZ IR T S 5.

S 512 miR-101 ORI, sphere TERCREINHIZN R A3 T#I L 72 EZH2, MCL-1,
FOS DZALIZ XD b DM AR L7202, [AERIZ siRNA Z W TH B F 2T
X4 T invasion assay & sphere formation assay Z4T->7-. SPAC-1-L Hlfi,
IZBWT, KBs T ORBIMHNIAZIZIRME, sphere TEEEA LT &7 (Fig
23a). HEC-50 MifEIZ B W T HRBEORE R G Bz (Fig 23b). T OFER
V3 T R (A AR U T miR-101 23 A FE I RIS A 0 5 & FE L LT

Fig 23
a SPAC-1-L b HEC-50
12 - 50 - 12 4 35 7
15 _
1.0 30
40 _
B2 g 3 2 03 - g 2 T
=
= £ 30 £ £ 2
e & | @
= & 25 = 0.6 K
= 2 2 o 15
= E 20 T g
.E E 15 -% 0.4 1 E 10 4
g Z : =
E E 0.2 ; 5 |
0 0.0 4 0 A AL
O H NS O & N ® O 9 N o
= hs N O = hy vl O & b LV o]
o N & X p
TP TP O

SPAC-1-L and HEC-50 cells were transduced with specific siRNAs (siEZH2,
siMCL-1, siF0S) or control siRNA (siNC) along with analysis of cell invasion

and sphere formation ability (a and b) were conducted as indicated.
P < 0.01.
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5-3. BEMEFEEEMEKRIZIBVWT EZH2, MCL-1, FOS DREBOETIX
MR, 7R M=V ABEY VN7 ORB2THE L, ENT/ RN RREE ~
U BT SRS,

BT, 2O OMERE DA Z X /XY LV THED D 5 72812 western
blot analysis Z#4T>7=. SPAC-1-L filElZ3\\ T, siRNA Z W\ THEE DI
RERTEIES L, MaEbiE 2 %7 p21, 7K bh—y A~—F—Bax, L
A~ —h—E-cadherin X FH L., ME#ER~—F —vimentin, JEESHIILIZDD>
DD E XD B-catenin [HMET L7z (Fig 24a). HEC-50 HACIZRB W T H REED
FEERMNMELNTZ (Fig 24b).

bz LZ2ET 5L, niR-101 12Xk D EZH2, MCL-1, FOS % & ie 5 D
BARF OIHI S HIFLEESE, =2, EMT/ iR E 2 6l L T\ b 2 & 3
gZInr-.

Fig 24
a b
SPAC-1-L HEC-50
T 1 T 1
NG  + -— BNC + — — — BiNC O+ — SiNC + — @ — =
SIEHZ — + SEZHZ — 4+ — — SIEZHZ — + SEZHZ — + — —
EZH? |mmme| EzH2 [ T SIMCLA
B-catenin | e - ! - =+ = Bcatenin | s - - + -
Lamin B | — BiFOS — — — 4 Lamin B | enmmmem— SiFO5 — — — 4+
SN + = Erodherin | = ———— SING  +  —  Ecadherin | = s s
S5iMCL4 — + SiMCL-1 +
MCL-1 |- —— Vimentin |ee. + =9 MCL-] |w— Vimentin 2.- -—
GAPDH | — — GAPDH | —-——
pH | == - D =9 P . ) W e
BiNC + — BiNC + —
S5iFO8 — + Bax | eer omn @l = 5iFOS — 4+ Bax -— il o
FOS | e~ FOS | e - =
Lamin B | ey el GAPDH '— Lamin B [ee— - GAPDH P“-

Western blot analysis was performed in SPAC-1-L and HOUA-I cells at 72 hours
after specific siRNA transfection, respectively.

Normalization control for nuclear EZH2, FOS and B -catenin protein:
Lamin B

Normalization control for MCL-1, E-cadherin, Vimentin, p21 and Bax protein:
GAPDH
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6. TEEMEE T E A B T niR-101 (358 BE RS T VEK7, UBE2DI |
FLRT3 @ mRNA FEH. b #35.

MiR-101 1% EZH2. MCL-1. FOS LIZMT % 240> mRNA OFELA | LT 5 7=
¥, microarray 72 E T VIAATS 14 [HDEEF (Fig 16b) ® 96, FELLF
EDOHEN B H NEK7, UBE2D1 | FLRT3 (29 #FH L. qRT-PCR Z#1T->7=. QRT-PCR
T, miR-101 OEFFEIIL SPAC-1-L IZF W\ THEE 1D mRNA FHL A Ji L (Fig
25a), miR-101 OIEHUK T 2% HOUA-T IZH W THIE/s 1D mRNA FEBLD L5 (Fig
25b) MFEDND HALT~. NEK7 (NIMA-related kinase 7)1Z. AED 9 B ANZEBWNT
EFHEAN TR AR EBEFRIT L E I ®, UBE2D1 (ubiquitin—conjugating enzyme
E2D 1)1 p 53 OPNFHIKRF & LT *, FLRT3 (fibronectin leucine rich
transmembrane protein 3) L FGF L &7 % —& & 412 MAPkinase 7 A7 — K%
EMAET B EHREINTWVD Y. LLEERL, ZHOBEFITEER D §E
WERZZ NN, FERMBAOEH ZHZL. ZNHLOBETH mniR-101 OJi
BEANHINFAZEI 5 L CW A ATREME N E 2 Hil, 5B OMERED —H>Th 5.

Fig 25
a 12 - ONC h 4 - oAC
m101 “* | mAS-101
10 { — — —
< =
Z 08 - £ N
£ £ "
Q
= 06 A - ** R
® =
] r
X g4 '
1
02 |
0.0 : : 0 : :
MEK?7 UBE2D1 FLRT3 NEK7 UBE2D1 FLRT3
SPAC-1-L HOUA-

gRT-PCRs showed the downregulation of NEK7, UBE2D1 and FLRT3 after miR—-101
overexpression in SPAC-1-L cells (left), and the upregulation of these
genes after miR-101 knockdown in HOUA-I cells (right). **P < 0.01.
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21

MiRNA [ ZIRIRFICE B OB s F OB IHIT 22 b B, F-MEENIC
ZOENBL - O/RA Y= 4 O T E %2 bl 5 2 &l X > TEMao
TEEOMRRIC A 5.2 5 %Y, v NEMEEIZI W CIEFMER & Mol L CR8l
LUV B2 5 miRNA ORI KAFTHERESS, & D A T = X L ORI L
miRNA VRIS DBRFIZ D7 N HIERICEE R ML TH D, MEOHRE T, & b
FEMEEEEIZ 35U T miR-101 (XSG EE T 2 & OREN LS, kR
PRI BT miR-101 DOFEHL EFH- 230D 5TV | FriE DSAMF T TIIIEGHE
I < ATREMEZ LD THE L R 3N TV D O S E e IREIC BT 5
miR-101 OEERERC, & D T DOIEBE FIZ OV TOREILE L STV RD
ST,

AW TIE, S - E R M AER I35 1 D miR-101 OFEBL L~ L35
NIEASEALAIIERR & i L TARBIZIR T L TWD Z E&2FEH L. £72, &
P EE 7 A AIARRRIZ 330 T miR-101 OFBL L% FHSEH L TR h—
VA, MR A TS UMaEE, 2 e = — kA ST o 2 L AR LTz,
52, miR-101 @EPETISHIHE LR nfi 24 U S+, MlaiEshsE, RIE6E.
sphere JERRBREZ4MHI L. /327 U X TR Uk AMPEZRIISE5 2 & bR
Z LN TE 7. microRNA BERIEERT T~ 2 77 A L microarray analysis (2 &
5> T miR-101 OERHER 2LV iAIL, ZDHING EZHZ2, MCL-1 , FOS D 3 DD
B2 miR-101 OEEEN B+ THDH I & % luciferase reporter assay
ZHWTREH LTz, 26 3 BIn A FrRAY siRNA IZ K » THIVER TS5 &
T TR B AR A 8 1 D miR-101 OB 5 & T B Bl
hRZR LTe. 2D ORRIT, mEMEE = AEMARIZIB VT, niR-101 2541
furEs, ES, 2. EESRIEE e & 0250 B Y & BZH2, MCL-1, FOS
DIEBLEIH]T D Z LI L -T2 & BEDHINCITHET 5 Z & ZREF L7z
BAUIOFETHD (Fig. 26). AWFIEOFERII miR-101 ORBUL FIC LD 5
I DFIECHEAT D A B = X LDFFNCHT LW EZHT- 256D B2 5.
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Fig 26

A proposed model depicting the mechanisms of

miR-101-mediated tumor suppression

:

{,

"Fos ¥ EzH2 TMCL-1T &

7\ e

\.5::] E
CL @e @
‘ Wnt/p-cateninil E-cad4, Vim ¥ | Bax 4, p21f|

In aggressive EC cells, miR-101 can downregulate three novel oncogenes

Self-renewal ‘
Drug resistance

Cy

(EZH2, MCL-1 and FOS), in turn suppresses tumor cell proliferation, EMT,
cell migration, invasion and cancer stemness, and enhances
chemosensitivity to paclitaxel.

E-cadherin: E-cad; Vimentin: Vim



EZH2—Enhancer zeste homolog2 L a 7 a NN OMREAEDOHHIZIB N
TIRETHI 2R E T D8 - TH 5 Hox gene M| T 28I & L THALINT
polycomb group protein @& DT, FEEHNGHEEF % epigenetic (ZHIH
THZELILL T, OERICRERERZRCTEERBRE T THL . £<
Ot MEMERSHRICIB T, EZH2 ORmBEN TR OB, #ITE L BRT
LIEEE L 2D L HE STV D P MR ~DB AT BLNH FERIT IV T
EZH2 Z 1@ RFE B S & 2 & EGIHIER - TIMP-3 2R T &2 Z LI L - TR
REx FH S8, EZH2 Z XTS5 S MBS, 7R h— A M%E B iR
EHEETLHEIND O ETo, WEIIEE OHERFIZ EZH2 OREREDS L TH D
EDOHELHD T FEEKREORIEOMIETIX, EZH2 OEFELNZRE, 5L
B L %0, e MR 0> EZH2 F 8% shRNA TIK N &# % & E-cadherin O
EFHSC, Wnt/ B —catenin fREEOIHNNC L - THUfRHEGE, EH), RIEGEZ B
HZEBHESNTWDS L MiR-101 73 EZH2 Z EEINHI9 5 2 &%, fthfEic
BUWTREA S AL TV D28 207 ARWFFEORE RIT ., M = Aol s BV T
miR-101 |% Bax, p2l, bEfRFZ~—H—, TIMP-3 O L& MER~—T—,
Wnt/ B —catenin fREE DM & & H 12, EZH2 OFBAIHTH LI L > TT AR B
— A, MR ZFEET L7000 T < BN, EiiilasREE 2 Hd 45 2
LR LT7- (Fig 23a. b).

EZH2 12N AT, 250 miR-101 #RAEISF MCL-1 & FOS & FEEHIIHCEES
2D & SN TEBY RO SRE L.

MCL—1-Myeloid cell leukemia sequence 1 1% Bcl-2 family ®ONE DT, Bl
M A AR ML-1 OFTENZ oMb E S b D & LTRSS NTZHT A F—
VABBEFTHY P ML b S . MCL-1 OB AN, Mg s
L EE) S, EEAIEO B O X7 U F X uITktT D ARl s
5. FEEEMAMICEON TS, EFFEANRE L CMCL-1 @ mRNA DX |-
HAPMEINTND P,

FOS-FB] murine osteosarcoma viral oncogene homolog I Finkel-Biskis—
Jinkins osteosarcoma virus OB ABIaFE LTRAINZHDTJIN 77 2
U—& 28RKZRE LT, ENEBEE OBt —F—m o —IZ/E L
THRE Z (RS 5 AP-lcomplex & L CHERET DB+ TH V|, FHla DA,
), 2. EMT 2B 2 % FEEEMARKICS TS, EEFEARLE
i LC FOS @ mRNA [E @B L TV, FOS OmBBIIARICHLEL LE
A —DIBFEBLO MU E DK Z 70 E OIEMERE & BT 5 . Fall OAF%E Tk, s
AIIZIB W T, FOS OFRBLAZIK T IEDH Z LI2E D Bax OFBN LA LT AR h—
VABRFESTDH I ENRENTZ T L LR S, FOS DMEBINEIICHREET D
EDOHEBHY ®, miR-101 (T K 5 FE A MAa O HhE, =E, AR P E
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OPFHNZ MCL-1, FOS OFRBANHI N EH L T2 00E 5 NI LT - TR
Moo AL TR, mEEE T E A8 T, R siRNA Z2 W T
MCL-1, FOS DB TN ¥ 5 & TR b— A Ml b %7538 L EMT
(ZBEE 9 S MERRIR I, sphere JIERKRE A IG5 Z L 2B 6T Lz, IFfARS
AW T, miR-101 (2 Xk W MCL-19 & FOS® OFENHIE SN D & s & —#
L C, AWFZETIEE 512 miR-101 A3 & M 2 = (A MRl 2 35V T MCL-1 & FOS
FEEHIETSZ LR T N TET.

MiR-101 1T D& s T D EZH2 MCL-1, FOS 2|+ 5 Z & Ic L » T,
TEAREE OB, #58 & LB PR\ THNH] T & B AlREMEDVRIR STz,
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HFER X OV
AR LY LU RO 372 6 THE OF 1 AN E Sz,
1. B e AR 2BV T miR-101 OFRBUIE T LTV 5.
2. MR E AR AR IS BV T miR-101 1X T AR = 2 Hila#k A2
BLUMAEEE, = e = — ke A I 5.
3. EEMEEE - E SRR IR 1T 35U T miR-101 IZAMFEBIRE . R, EMT/4%
AR E & Pl 5 .
4. MR AR I BV T miR-101 1 EZH2, MCL-1. FOS 7% [BLf22 54
LIBLZ T 5.
5. RN R A MR I BV CTRFRAY siRNA (2 K D EZH2, MCL-1, FOS @
FHLOR T A, HIFLIETE, =, el E 2 #d3 5.
6. e BEME R A AR 12 38V T miR-101 138 BE B =1 NEK7, UBE2D1 |
FLRT3 @ mRNA FEHL & I35 .

ATl @B B B ATIRIZ B8V T, miR-101 (350 HEE 72 E 5T
HEER 2695 2 &IC k- T, A, =i, el e & i
% BB fEGANH] microRNA T&H 5 Z & & FEPH L7-. MiR-101-EZH2/MCL-1/F0S 4y
TR 7B AEIC BT 58 LUWEEIER & 72 0 miR-101 O B R~ T,
EZH2, MCL-1, FOS A > & B ¥ — F7=Z OO 15 U9 O TIHIoHs A
AU O FRERIC % 5-CT & 2 AlREtE 3 8 5 .

MiR-101 OFEMHEIS 115 NEK7, UBE2D1 | FLRT3 DIEFNIcH b0, Zhbd
DR 7S miR-101 O ERFEOREEEIHIZRICEI 5 L T D TR 5 2 5
o, ZORERERRATIZA R ORI CTH 5. AFIEIL. 1n vitro DHDORFIT
&V | in vivolZF W THRERZ miR-101 2N EFHMHI BN HERET 2 IR TH 5.

FTIRHEIE L L CORRRMEEZET 5 & o EFIHRCIER T ENRA~DE
ORI, RAOREL RN BT v 7TV N) =2 2T LAORISE S
ThHsHH. ZNOORBEAMH L, Je A TRIEIRGUETH 2 m B E 7= A
RO LUVBFHED R RIZEBR L TW&E 720,
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AEE
AWFFEI 1= ) THRE 2 W 72 & £ U AbifEE R KB R ge R A Sl N
oYU - IS ARHEIABERICIRA O LR £ BHEONZE, KR
FH . EBERRIOTF 4 AN v g, RTVER S TIEEN A E L
T KRR, B OPUREAIC, RSBILB L B E T
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