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1.

B

2003 FFACRYT ) L= T ARKET LUBERA N7 2o 5T R A B
T — 7 o ARRIZAD (ET DNA~A 787 LA 78I LD mRNA
DRI BRI D ANATOIN D K 91272 o7, L LA TO mRNA
BB XX OFEREIILT L HEAILRNZ &, Z U7 B OTEE
THIAN TORERL T 1t v o7 BIEREEM L & mRNA &350 L~
THIEI SN TWD Z R ENDL, FEROKRBME LT T I —Lh~DB
DREES>TVD, S HIZERFFE S mRNA Z i3 2 DI 728 fiE
HAEIEAR CIIE BRI GEM AR BIEZ NN Z AL < cDNA YA 7T b
A TEEBALEIR 72 AT IC M D3 e\, E o7 v T 4 — Mg O%& cDNA < A
a7 LA FREYTO X O ITHETEEAAR T LT L b M TIE R S B R AF
[N TRV~ U CEEMENC RIS D D BT ATRE CH D, IR
07 A — AENTIEO QIR L v NS ARFEORRICL DT —F — X —
AMERHER, B MR TICE D RBY VRV EORIENEH > TETE
D EEBWOMS T A D =X LOMPO—BE 7D 2 ERHEST
AV

TERIEICB W TOT 17 4 — AMET b FE SRS AL S D L9
IZ o> TETWAR, —F v he LTWAHS FITlEREICEkY THY 7o
T — MEHNT OMREMEZ B 2 D LRSI O IS b EE AR

SNTWLHHREMELH Y . FTEMHORMDEDH L LB LD,
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2.

K L Fik

2-1 JEFIE &

FEBTHE R I EIR P T ERAEOZB CrERMt 21T o7 2 fil%
AWTT a7 4 — L aiTole, TNENHRBMC LR BEER LT
JE DY 3 X OV ORES 2 1 B9 OIR L7z, WO EHim

CEAMABEENE LN TR, #EEATREEA LS TV D

2-2 LMD & H W kR & D & X7 Bl & W 5k

IEH NI X OFEIRBERERE N6 LMD Ex vy 7
ERIT 5720, BIEGFOFRNL~ Y CEERT T 4 o AEA R R NI IE
PIRER & 5 BRAE IR 225 2 2 e Ul i 2L A 7 A AT 10 um & L7z,
L= AT A RH T 2% LMD & 27 A Leica CTR6000® |Z%fi& L 7= Laser
Micro dissection Slides (DIRECTOR®)% i\ 7=,

LMD DORILE & L CHERGI A O/ T 7 4 24TV, ~~ RFR U

Qe OB iAT L BRI S 72, Al s o TERR L TR W R — AR 0
Y1 D HE Yetapi Bifs Cf7E 2 MR8 L7228 & LMD £ 2 W CTIEF AR L O
T E WRAIE S 53 2> D AEBN AL T AR L7 (M 1-1), BRER L 72k E o B
22 e UTCIEAH T 2x4 mm g (9 8000000 pm?) % & 725 X H i L=, MfkA
DOEET 50ul PCR F 2 — 7 D5 7212 20 pl @ milliQ /K& AL, £ DH~FETF
STz, BERZILSTEAEEICHD, BREEL LY TV ETF 2 — T fll~

A HE T LT,



Yo TNO N) T BIERN 7 ) CEENT T 4 ORI OWLER
A[HE Cd 5 Tissue® MS protein Prep kit (Expression Pathology 1) % U NTITUY,
fi#HT £ T-20C THRAT L 7=,

2-3 LC-MS/MS fig#rik

NI L OB IRFVER S5 D 2 o 27 FEBUEMNT %2 LC-MSIMS fi#tTik
[ZTAT 272, LC-MSIMS fRHTIZISZATECE NV B BHFJEReRE TR 850
M 77 nP—@aEMcdH 5 ZAPLOUS LC/MS systems (AMR £1) (12
TiToTe, T —HF —~_—RA\|Z X BMEHTIE Matrix science £ MASCOT®f#ET >/
7 MRV, F—# —~_— 2% IPl human Z &R L7-,

2-4 fER

LC-MS/MS fRHT DfE T, et & v )7 Bk 260 fHCTH Y, M Shi=4
7 D4y fEiF 11 kDa~3806 kDa O#iHAN Th~7-, & DOWNFRITE 1-2
IR T ¥ 1-2 O 3R T K D ICRE S5 & 87 BITHIIENERE H 5 i
HIRE N Z » X7 DER TS X7 RN S 237 OFUTR BT,
AR NTZ AT MEERWD & B BRI Eig U C B iE 5 2551

BOWTERANTHEL TW=Z o X7 13E 1-LIRT 13 TH -7,

B2 NI BEDORE L B Lf
3-1. FEMZ /37 EDOEE
LC-MS/MS f#RT OFER (£ 1-1) 2 b LI, WBEICHEET LT LT I X
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I FUIREDE R E RN TUMBEEZ MR- 2 TINE TR
HEDEEDORENDHDZ T Baptiis "7 EE LUTERE L, ik
BB E S U7 fdfi # > 77 1% Lumican, Triosphosphate isomerase (TPI).
Moesin @ 3 2T 5, Lumican [F3CHRERAE CTILIEE M E OfHEF A in T
BATCHE L, RIS E L CRE L T D Z & bR E OG5 4R
ENTWD >, TP IR OB S e # v )7 T, BB 54 DB
FTHVIKBET CTRANTLET D L WO REND D, Pl £
T EMERAEICBWTZORBIENLEL TV EORERE T o T 4 — L4
FERT 70 O IESE & ORE 2 RS WM S A S Tng B0 e, IrEEN
JESS TR LT D BEMIE IS TP X 2 H EPURBEFEET 2 &0 9 #
HELROONBEOBW~— I — & LTOREZHHFESATND % THIRG
FEITAENR - HPEERBR D & 2 Lot o il 7e & O+ E NEEZ Z 0 2B E O
HHNIZNEDEFRELH Y, ZIVET TPl &5 IRAE O B 4 R
T D SRS 13RO B IRV IRERIZFEI DL TPI 1375 A E D=4
LRLENH D AHEVE S B B & & 2 7= M, Moesin XN 2 L N7 ETH D |
TIOFUERELIET Y 7 HREIT I L TlaEEZ AL S EIRICR
- EEREMEGT D LORENLINTEY, BIE~OEGRREIND
ST ThOEME L Y,

3-2 PR YRIT  TE T

Bt & X HONWT 70 T A — LT OFE R ORGE & | R IER 24T
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TRORRICHEBENTTE L TWA X NI EER T ) —= 0 7T 5700
B Z AT o 7o, G & UTREFNE, S K2 EHBEIC T 1998 427> 5 2010
o T MRARIE D2 W C = i 217 > 72 JEH] 19 5] & L 7=, Moesin (22
W, & HIT 2012 4R F TIT BMEER A THERM M 217 AR = B
FEDTZWI O T2 16 Bl 21BN L, g deta 21T - 1o, BREFF e fhi R &
ERONTVWD Z &2l Lz, JEGNT 35 6 67 ik T, 1BRED & 5 i
B 9 1], MEVNIER S 26 51T o 72, H R BNIELERIET L & MW LiH
FEH 22 51, U 11 51, PRIEE 2 BT B o o, IEIREETE O & 5 KEFII 30 4,
BWEFIISHITHoT, o, FEFIIMOBIEN & DRI 17 HlTH - 7
(£ 16 BLV1-7),

3-3. Y

EH IR & BRIER B 2 R BUE 2T 5720, R—ATA R
POLT IE & PRUBBSHERE & 750 IRARAE 23 S 73 2 ik i 2 s R U 7o, s detaldy
PWIRERM LS CHENL S T FEEZ W T T o7, MAS 22— AT A4 R
AT 3um A T A AJEDOHEF 7 e R A DA T A REER LTz, %
QeEDRTLELE L THR T VAN TN T 7 ¢ VB ATV, =X ) —)b
KFZEIT 72, WIRPEL AU F—POREDOT-D 3%imEELKFEKIZ 30
SR LD OEIESE 9 Lc, JKKED BHROIRIEOT-D pHE.0 D
g TNy 77 —IZR LT 121C10 s34 — b7 L—T WA 4T o 12, A
%12 PBS THe L 1 RPUARIG AT 572, & LIRPUKIREILE 1-3 0@y &
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L. =i 1 RS Sz, PBS TUEH L7 DB 2 IRPURBOS & fidT L7z,
2R 30 3 s S /72D 5 PBS B, DAB (WAKO)Z TH A ZITH T2, ~~% b
F U QBT K —FEWMOBBR LT HN—H T R TEAZIT-
7o

3-4. wHiliJ7ik

oS Yt D - BAVRTAR X IE & IR R X O AR, AR IE 5
ZE O ERGMiaE L OREMIC T TRAaT ) w7 aefrole, Aar7 Uy
T OIET, RERE (1 BIE~BRICHME. 25 995k, 3 hEEGIE.
4 5 FBEGME) O 4 BSOS HICHEMBORI G 2R L TR T U o
L 7= (100-400),

3-5. AR

TG DFER, 3 DO S > X7 B D 5 B PIREHAESF 283 TR BLAS Ry B
FZTTHE L TN e & 287 B E moesin D& Tdh-7= (X 1-2), Lumican, TPI
(R LTI EIC A EEZRBO o7z (K 1-3),

F51Z Moesin D5 ge it B, 35 Bl oW C RIS K O HIE <o
Moesin Be a2 DU THIMEISHET 24TV BRAFAE DIRARTREE 2 3 8 THER
W 21T - 72, RGO Moesin BeEMEIC B4 2 MG Tld, BRBES R ZH0
TOYAMENIEF NI 2 Yttt X VB CTh o 7o iERIE 23 #il, EHN
JECEAL ThH - 7RI 12 flTh o7z (K 1-6), MIEMILO Moesin Yefatt
(BT 2 MFHCIR, IRAER S COYLEMEN IEH NI & ik L CTEALCTh
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o TIEFNE 26 1], IEH NI C O Y ERMEN Thd o T iERNIE 9 il Th - 7= (&
1-7), FEBMEICHETT L7z Moesin Y bR T2 2 a7 U U 7R A2 b L 1T,
Wilcoxon f 7 2 IV N CHERHARIBRES & JiAT L 72 & 2 A EEGHIR 0> Moesin B4,
PEIZIE IR & RAER 2850 & ORICH EEZ 2RO o7 (M 14 EBp =
0.098) 73, FAVEMNELD Moesin Bk I PRAFIEIR LT IC B W TARICEH N T &
M BMNERo72 (K 1-4 FEB p<0.001), FEARFIEDRERE L Moesin
DYttt & OREMEIZ DWW T, BAGMARES K OMEMRWTICBE LT
REDEE EYatEn @< 725 &0 ) BB O BIRGRD bz (K 1-5),
FAEBNZ B U CTUNAR L7 HREJEI, 75 FIHE . RRARRRPERE 72 & O IR T
W& ettt L OBIEIC OV T o BIEIC TREH R 21T 72 & 2 A, WE
ML D Moesin Ytk & BRIRTE R & ORICBIEMEII R 2 LT TEeh oz
(£ 1-6) 23, LBEGHIfaD Moesin Yetalk & 15 FlifEI L O£ IREIE

& DBEEMENRR O BTz, (F1-7),

4. Moesin O3B AEMT
4 — 1. FEURHTICEH U7 iEfI
FEEURHTICAE T U7l E, ST ATEOR NENTRINE 8 ER e v &
— il DT I E AR O 2171 % 4% CHBEBS R IE OUE 21T - 7=, BRIRIE
TR RFMEEZESB L OEr HERE 2 —RbimEEZ RS 0RBERH
729 2T o7z, TEEBRRICHFRERH & /o> T2 & | BFJER & kG
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I I0E A T REEE AL AL D MRRE & U 7o, S ER] o [A) 11 P8 B R (2 Tl O B
DERIZ—HEIZ & > TV E | IERRIFRFICFAEZE N 2SS TWD Z L xEm
TR LT,

FEGIE A5 BRARAE DRI T =i i b U <35 BRAERZ IR 2 51T L
TREBIT, IEH IETS KO BRARE 285 2 E 2 AVE RN IR & L CTHRER
L7z, BB L 72ROk % Lz 9 2 THFZE=RICRF S L, Tissue-Tec® O.C.T
compound (Sakura)z W CEMD 5 27 & b KT A & HvT-80°C B ALEE
ZITo 7,

4 — 2. Total RNA Ol LT cDNA Gk

Total RNA O T Y2 WrHRBERAFSEE= I W TS S FIEE VW T T -
oo IEHNBR OV 8 IRAER A & 2 E BRI RNA it 5729
LMD {EZ A L7z, LMD system (2% L7CADR D AT A N EIZ7 T4 FAZ
v k& HWTHER L7z 20 um JE O WASKRR T 2 O, K\ T T 5% (vIv)FEE =
4 ) —)VERWT 3 SRIEEDDS DPEC K Ck#) T 1 43RKEE, 1 5o
0.05 % FvA ¥ 7 N—4EZ TV - DPEC /K Oki) T 2 EKHE LT
D5 30 FHIEEZL L7z, totalRNA il IZ R 7 4 MERZ 72 61T o7 (RAF
DB 7R GBI IR £ 7213-80°CIRTF & L72), total RNA Ol iZiX RNeasy
Plus Mini Kit® (QIAGEN)% H\\ 7=, > 7 L& [ENLT BB buffer & LT kit
W@ buffer RLT plus/p AV 7 h =4 ) — VOREGRKE Wi, 71 ha—
JUIZHEV total RNA ZFiiH L. nano Vue (GE) TR 2l L 7=, flitH L 72 RNA
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X35 £ T-80CIRIF & LTz,

e\ T High Capacity cDNA Reverse Transcription Kit® (Applied and Bio
systems) % 1V 2"C 200 ng @ total RNA 7>5 cDNA Ak & TWENTICE -5 %
T-20CHrf7 L LT,

4 — 3. Real time RT-PCR J£(Z & % moesin © mRNA FBLfFAT & i
ES

3 14 Bl O BRI IRZ W TIIT 24T > 7o WRIPE = - h e — L & LT B-actin
® mRNA FELEZ [FIRFICHIE L7-, Real time RT-PCR |X SYBR® Premix Ex
Taq™ 11 (Takara) & 7300Real-Time PCR systems % A\ T4T - 7=, Moesin ® 75
A ~—RK O B-actin D7 T A ~—|THIFE 1-4 DB Th 5, JERITIES K
BLOFERBIEREHROZNZNICE T D moesin mRNA B4 p-actin
MRNA FE L& TR L7238l Chtig L, 77 71X ER AT moesin mRNA
FEEZ 1L LIESEOF B IREMRZRICI T % moesin mRNA I & 4 1A
MEE LTER L, 1461 961 (64 %) DIEFNIIWTIEHBIC i LT
T ARARESR 2 ERIZ 35 1T D moesin mRNA O HL2N T L CE Y . Wilcoxon
TENC X DHEHFRIRRENT I W T b 7 H AR ER Z #2381 T moesin mRNA @
FHNABITUWEL TV D EDORERE -T2 (K15, p<0.05),

4—4. ZUR7 I KON

real time RT-PCR Z fiifT L7z 14 Bl & x5 & Lz, -80 CHlfifrfr L TRV

IEF AR X O EIRAIERZSOMEA 22Nty T4 F A Z v MTT
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10 um J&, 4 20 BcfERk L 7=, #/Ef%% T-PER™ Tissue Protein Extraction Reagent
(PIERCE) 500 pl ® A7 1.5 ml F=—7|Z A4, 5 pul @ Halt Protease and
Phosphatase Inhibitor Cocktail (Thermo scientific) % Il 272 9 2 T 4°C. 2 FFffi&-E
VA RXEIToT-DBKE T CHBE R ATT 572, Y27 /L% 15000 rpm,
10 syffiE D L BIEE RN Lz, oz BiEE2 S BT 5729 Amicon
Ultra-0.5 3K (Millipore) Z i ] L 7c, B L 7 > 7V I3 T IC W 5 & T-80°C
RIEE LT,
4 — 5. Western blotting 7%(Z X % moesin DI ELARMT & i 5
Western blotting 1% 20 ug ® % > /X7 Z W T T o7z, Total 20 ul & 72 % K 95 1T
YT NEGEE L, 95Ch HDOBEMEZINAT9 2 T12% KRV 727 VT
R % W CEBAIKEN 21T - 7=, iBlot™ gel transfer system (Invitrogen) % f
TPVDF RIZZ N7 BB L, 71 v 2 7 & idT LI2O bHURSIS 24T -
72o /N2 RErHi1E Super Signal® West Femto Maximum Sensitivity Substrate
(Thermo)ZfEH L7=, AW 1 kAR L OV 2 IRPUKIZE 15 17T Th
%o FERIT 14 FlEFNT I TIER NI IR LT = R AHE O moesin JEBL73
TUELTWD Z RGN E R o7 (K1-6), £72, M Sz N> K% image
JFRMT Y 7 b & W THRNT » Rk LG b7 — & % student @ t BREITHNT
THEHFRIRE 21T o 7o, fERFERHFINS & A BT IRARAERZES T moesin

FELLED RS <7 (p=0.0006)
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5. B

70T A — MEATIC & FEBRE ORTEICE G 2 0 F 2 MR IS PR L
S Ystt, . real time RT-PCR #£3 X O western blotting 72512 C moesin D3B3 =
HRAPIEIC THEIZUE L TWD Z L2V L7z, JEFINZ & - T moesin @ mRNA
DFEEL & western blotting 112 & 5 & 2 287 SR O#E B TEREN RO S TZ 08,
YR DHPFHORIER mMRNA FHL & DX A 5T 7 ERFIK LB 2 b,

Moesin DR BN TTHE L TWHEFE E L TFERMIERZRE, ARRES, +5
FATRE, RALARERE 72 & OBRKRE®R & OBEZ R Lz, EEMRIZEIT S
Moesin JEHLTCHE & 5 TR L OV IR & OMICEEN R Sz, 3C
WS I EIRIE & 75 FINBEE L OBEZMET 2000 H 0 75 Tl
B OEEBEFEIZIVT Moesin @B RT DL BRI D, FTLWEDERKE LD
B Tl R EGHE « VBT ALV T Moesin DFEHLE & D iAHBEI O B
BRTH Y, HEREYIIZIB N TE D Moesin OFEBLATLHE LTV &0 ) ATHE
PEMRE 2 BT, — 7 SRS T EMT & moesin O R HLTTHE & 0 B 4 /R84
% b ODBTEFRD HL, Invitro DEBRRTITH 575, EMT 27555 25 & moesin
DFBPTLHE L LD Z LITE D EMT OBHENREL RS ERESh TG B2,
ERNIEO ERGaS EMT £ 2 U CHREMaEE L 220 FE i N ~RE LIz
L7255 T MET BRI LY ERIREREZHET 5 L v ) A SH Y, 20
FHEMEIC DWW T ORI 2 0B R H D & B 2 bz 2, AR T, RIIE DM
B OHINET moesin OFRBINTLHEL TNDHZ EEH LN Lz, 5 NI E A
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feidd &b & IR L RGIIa D /3 LRBERESC I AR RE 20 . T8 1 . MRk D 17
TEZ RILT 5 SRS b2 < FE7ET 5 22, 72 RIHIEBE HOR ORVE M & 1
B e D He R EERCRICBI T DRSO S 3 o 0 | RV E MR 2 R & SRR LT

HARIE O EERZE ORICE S L TWA L ORELFEL TS 2, 20X 57

i

IR A2 moesink DR BLJTHEICEVIRTHERE 2 S L =i EN~%H) - b

R MR ko ~ TR L= ATREME DN B D L E 2 by 3
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\ 7/

=
T3

1-1 LMD & W /ER D D X X7 fhiH

~7 hXT Y L EOLHEIT L. LMD v A7 A (LeicaCTR6000®) THIRT A4
FHAEEE L, L—V—(ZTHIDERIR L 7=, UIBRHAE A 13T = — 7 D571 R &
5D,
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1-2 moesin DEFEYL A (x200)

(a) = MR AAETT A

Moesin (ZIRAHEE O A FE ORI T L 72 o 72,
(b) 1EH IR

EFHABRICBON T E A CRB SN o T,

Positive control: Tk Scale bar  50pm
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1-3  Lumican, TPI O fhEEdefafs (x200)

Lumican 3 X O TPI O Yuta Tl IER N, IRFFIERZ OGO B A%
Dotz
Lumican @ Positive control : JHN 5

TPI @ positive control : R HELA S g 23 T R

Lumican x200 Lumican x200

Scale bar : 50 pm

FRATH 9 25 55 T PR
TPI x200 TPI x200
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190
180
170
160
150
140 _ ——

130

Epithelial cell IHC score

120

110

100
Normal endometrium Adenomyosis

Stromal cell IHC score

Normal endometrium Adenomyosis

1-4  IEF NI L 5 RAVER ZEIC 31T 5 Moesin e (24 2 KL AT
B ARREZ F8 W TR AR E P 25550 & TEH NIEIZ 35 1T 2 Moesin Yot P I 22 4 58
DiphoTe (BB p =0.098 , Wilcoxon #iE) 725, FVEMINGIZE U CIIMRARIERZ
BT 5 Moesin Yeta N EICE -T2 (FE p<0.001, Wilcoxon Hi7E) .
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80

60

40
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y = -40.785x + 34.889 S
p = 0.009*

(Adenomyosis - Normal endometrium)
*e

Epithelial cell IHC score

0 0.2 0.4 0.6 0.8 1

Invasion rate
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(Adenomyosis - Normal endometrium)

Stromal cell IHC score

- =-48.928x + 54.741

0 0.2 0.4 0.6 0.8 1

Invasion rate

1-5 B BRABIE DIR TR & Moesin Yt 2 B9~ 2 fifhT
AN X OWEMEO EBEHIZB L TH, WA EWIE E Moesin @ Ye a4
DIFRV E VNS | Yea Pl LIRS TREE LA B O BRI H o T2,
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12

10 - B normal endometrium

adenomyosis lesion

Relative moesin mRNA expression
o)l
|

o MEBBRNEEEFEEEFEREEE

1 2 3 4 5 6 7 8 9 10 11 12 13 14
p=0.03 ( p<0.05 wilcoxon'’s test)

1-6 & PCR % V7= moesin mRNA D3 Bifig A

FRIRIRIAR 14 BIDIEF P & 5 BFAER A IZ 31T 5 moesin mRNA D FEH
D HERET A Lz, 14 B 9 1] (64%) OIEFNZ I TIEFNEE L 0 BRAEE T o
moesin OFHNTLHE L T\, 7T Z7IXEF WK TO moesin mRNA 8l &%

1 & L725E ORRARIE TO moesin mRNA B EAZFHLETELIZHDOTH D,
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Case No. 1 2 3 4 5 6 7 8

EAIEAlEA E A E A E A E A E A

- - - - p - -

cPe PO® ——w——= -

Case No. 9 10 11 12 13 14

0.9 *

0.8 - * =0.0006

0.7

0.6 -

0.5

04 B moesinFRITE
/BactinFEIRE

0.3

0.1

EEERE AR A i S ZE BB
1-7 western blotting 5% I\ 72 moesin O FEHLAFHT
& PCR 17> 72 14 HlOIEF IR X OB RHEICF 1T % moesin # /%
7 DFEBDLLEBMRRT 21T o 7o, FBHEICREDOETDH 5 b ODOIEFNEIZ L L
T EBRHE T moesin & /37 DRBNITTHE L TND Z L RW LN E RS T,
42 14 $IZB3 L T western blot THiH S #7232 K% imageJeY 7 h U = 7 % [
WTCHET « ER(E L, student D t REE AW THRE LT,
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Identified proteins Accession molecular proliferative  secretary
Number weight phase #A/E  phase #A/E
Isoform 1 of Serum albumin IP100745872 69 kDa 1.9 14
Actin, cytoplasmic 1 1P100021439 42 kDa 1.8 1.3
Vimentin 1P100418471 54 kDa 1.7 13
Isoform 2 of Filamin-A 1P100302592 280 kDa 2.9 23
Isoform 1 of Collagen alpha-3(VI) chain 1P100022200 344 kDa 2.1 2.0
Collagen alpha-1(1) chain 1P100297646 139 kDa 11 4.0
Histone H2B type 2-E 1P100003935 14 kDa 2.4 2.4
Tubulin beta chain IP100011654 50 kDa 55 2.8
Myosin-11 1P100020501 227 kDa 7.0 7.0
Isoform 1 of Collagen alpha-1(X1V) chain 1P100176193 194 kDa 11 3.3
Actin, alpha cardiac muscle 1 1P100023006 42 kDa 5.0 3.0
Collagen alpha-2(1) chain 1P100304962 129 kDa 11 3.3
Keratin, type | cytoskeletal 19 1P100479145 44 kDa 5.0 3.0
Isoform 1 of Triosephosphate isomerase 1P100465028 31 kDa 2.2 14
Keratin, type Il cytoskeletal 8 IP100554648 54 kDa 4.0 18
Desmin 1P100465084 54 kDa 7.5 2.3
Collagen alpha-1(VI) chain 1P100291136 109 kDa 3.3 5.0
ATP synthase subunit beta, mitochondrial IP100303476 57 kDa 4.7 5.0
Alpha-actinin-1 1P100013508 103 kDa 3.3 1.3
Isoform 1 of Heat shock cognate 71 kDa protein IP100003865 71 kDa 4.5 17
Glyceraldehyde-3-phosphate dehydrogenase 1P100219018 36 kDa 19 3.0
14-3-3 protein zeta/delta 1P100021263 28 kDa 2.3 9.0
Annexin A5 1P100329801 36 kDa 1.3 2.7
Isoform 1 of Heterogeneous nuclear ribonucleoprotein K 1P100216049 51 kDa 3.7 2.0
IGKV1-5 protein 1P100419424 26 kDa 2.0 1.3
Talin-1 1P100298994 270 kDa 5.5 3.0
Glutathione S-transferase P 1P100219757 23 kDa 4.0 35
heat shock protein 90kDa alpha (cytosolic), class A member 1 isoform 1 1P100382470 98 kDa 3.0 25
Lumican 1P100020986 38 kDa 1.2 3.0
Isoform 2C2 of Collagen alpha-2(V1) chain 1P100304840 109 kDa 2.0 6.0
Lamin-B2 IP100009771 70 kDa 9.0 2.0
cDNA FLJ53368, highly similar to Pyruvate kinase isozymes M1/M2 1P100847989 50 kDa 4.0 6.0
Heat shock protein beta-1 IP100025512 23 kDa 13 13
Isoform B1 of Heterogeneous nuclear ribonucleoproteins A2/B1 1P100396378 37 kDa 3.5 2.5
Elongation factor 1-alpha 1P100025447 48 kDa 6.0 17
Ubiquitin-like modifier-activating enzyme 1 1P100645078 118 kDa 7.0 3.0
Calponin-1 1P100021264 33 kDa 2.0 3.0
Endoplasmin 1P100027230 92 kDa 2.0 13
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Hemaoglobin subunit alpha IP100410714 15 kDa 2.0 5.0

Isoform 2 of Tropomyosin beta chain 1P100220709 33 kDa 7.0 3.0
Isoform 4 of Collagen alpha-1(XII) chain IP100302944 325 kDa 2.0 3.3
cDNA FLJ44920 fis, clone BRAMY 3011501, highly similar to IP100640106 83 kDa 15 3.0

Heterogeneous nuclear ribonucleoprotein U

EMILIN-1 IP100013079 107 kDa 6.0 4.0
Basement membrane-specific heparan sulfate proteoglycan core protein IP100024284 469 kDa 5.0 4.0
Keratin, type | cytoskeletal 18 1P100554788 48 kDa 15 25
ATP-dependent DNA helicase 2 subunit 1 1P100644712 70 kDa 25 2.0
H2A histone family, member Y isoform 2 1P100059366 39 kDa 3.0 2.0
cDNA FLJ54957, highly similar to Transketolase 1P100643920 69 kDa 1.3 2.0
Isoform XB of Tenascin-X IP100025276 464 kDa 3.0 2.0
Isoform 1 of Alpha-1-antitrypsin 1P100553177 47 kDa 6.0 2.0
ATP synthase subunit alpha, mitochondrial 1P100440493 60 kDa 25 2.0
Isoform 1 of Nucleophosmin 1P100549248 33 kDa 3.0 3.0
Fibrillin-1 IP100328113 312 kDa 2.0 3.0
Isoform Long of 14-3-3 protein beta/alpha 1P100216318 28 kDa 15 13
Isoform Non-muscle of Myosin light polypeptide 6 1P100335168 17 kDa 2.0 2.0
Profilin-1 1P100216691 15 kDa 25 3.0
Peptidyl-prolyl cis-trans isomerase A 1P100419585 18 kDa 2.0 4.0
Malate dehydrogenase, mitochondrial 1P100291006 36 kDa 2.0 3.0
Transforming growth factor-beta-induced protein ig-h3 1P100018219 75 kDa 15 2.0
L-lactate dehydrogenase B chain 1P100219217 37 kDa 2.0 12
Isoform 1 of Gelsolin 1P100026314 86 kDa 2.0 3.0
Isoform 1 of Heterogeneous nuclear ribonucleoprotein H3 IP100013877 37 kDa 2.3 2.0
Transitional endoplasmic reticulum ATPase IP100022774 89 kDa 2.0 15
Peroxiredoxin-1 1P100000874 22 kDa 2.0 2.0
Moesin 1P100219365 68 kDa 2.0 1.3
Non-POU domain-containing octamer-binding protein IP100304596 54 kDa 2.0 2.0
Stress-70 protein, mitochondrial IP100007765 74 kDa 2.0 2.0
Isoform 1 of Fibronectin 1P100022418 263 kDa 2.0 15
DEAD box polypeptide 17 isoform 1 IP100023785 80 kDa 13 2.0
Laminin subunit gamma-1 1P100298281 178 kDa 2.0 3.0
Trifunctional enzyme subunit alpha, mitochondrial 1P100031522 83 kDa 2.0 15
Collagen alpha-1(XV) chain IP100295414 142 kDa 2.0 2.0
Lamina-associated polypeptide 2, isoform alpha 1P100216230 75 kDa 3.0 15

# 1-1 MS T CHEARADIE CORBEMNE o T2 X7 'g
ARG NT AT MEICTE 260 % 237 D 5B 73 ED % X7 DIEHER RS OV W EA R 7
SEJR SR TR BN TLHE L TUN .

#A/E : Number of spectrum count for Adenomyosis/Endometrium
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1 Rhythmic process (1)
’ / Cell killing (2)
ellular process Locomotion (3)
145
(145) Reproduction (3)
Reproductive
process (3)
Viral reproduction (3)
Immune system
process (8)
Biological adhesion
(17)
Multi-organism
process (21)
Establishment of
localization (35)
Response to
stimulus (43)

Multicellular
organismal process
(44)

Developmental

process (45)
m Localization (46)
(90)

Biological regulation
(88)

Unknown (96)

® Rhythmic process @ Cell killing ® Locomotion © Reproduction ® Reproductive process @ Viral reproduction
Immune system process ® Biological adhesion ® Multi-organism process ® Establishment of localization ® Response to stimulus

Multicellular organismal process ® Developmental process ® Localization ® Biological regulation ® Metabolic process
® Unknown @ Cellular process

{Motor activity (3)

T ion reg
activity (3)

2

Antioxidant activity
Molecular function (5)
(i) Molecular
transducer activity
(6)

Transporter activity
@)

Transcription
regulator activity (11)
Enzyme regulator

activity (17)

| Struct molecule

Catalytic activity (53)

Unknown (89)

Binding (161)

® Motor activity ® Translation regulator activity ® Antioxidant activity © Molecular transducer activity ® Transporter activity

® Transcription regulator activity © Enzyme regulator activity ® Structural molecule activity ® Catalytic activity ® Unknown
@ Binding © Molecular function
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3 1Endosome (4)
Intracellular \ Golgi apparatus (6)
organelle (128) / Ribosome (8)
Endoplasmic
reticulum (10)

\

\_ Mitochondrion (10)

Organelle
membrane (15)
Plasma membrane

(28)
Extracellular region
(37)

Cytoskeleton (39)

Membrane (42)
Nucleus (67)

Organell Daﬁ(93)}

Unknown (92)

® Endosome ® Golgi apparatus ® Ribosome ¢’ Endoplasmic reticulum ® Mitochondrion @ Organelle membrane
Plasma membrane ® Extracellular region ® Cytoskeleton ® Membrane ® Nucleus © Unknown ® Organelle part ® Cytoplasm
® Intracellular organelle

#* 1-2 MS #HT#ER (Gene Ontrogy)
1 : biological process
2 : molecular function

3 : cellular component
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1 RHUA I
Anti human Lumican antibody (R&D systems) x100
Triosephosphate isomerase antibody (Novus biological) x200
Anti moesin antibody (SIGMA- ALDRICH) x100
% 13 SapEets TR LIsfilk
forward primer reverse primer
Moesin
5-AGCCTGTGCCCTGATCCAAG-3 5-GGGACAGAACAGCTGGTGTCAA-3
B-actin
5- TGGCACCCAGCACAATGAA-3 5- CTAAGTCATAGTCCGCCTAGAAGCA-3
# 14 E& PCRIZHV 72 moesin 35 LB -actin 77 A ~—H 5
1 RBUA e 2 EUE
Anti moesin antibody x50 anti Rabbit IgG antibody
(SIGMA-ALDRICH)
Anti Bactin antibody x1000 anti mouse 1gG antibody

(SIGMA-ALDRICH)
# 1-5 western blotting Tt L 7= ik —'&
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Student

Age(year) 0.535
test

Median (Range) 47 (37 - 67) 45.5 (35 - 55)
Pregnancy 0.467 x 467
None 4(17%) 1(8%)
More than 1 time 19 (83%) 11 (92%)
Parity 0.467 x 467
None 4(17%) 1(8%)
More than 1 time 19 (83%) 11 (92%)
Menarche age 0.482 x 482
<12 2(9%) 2(17%)
=12 21(91%) 10 (83%)
History of uterine *

0.006 x .006r
surgery
None 8(35%) 10 (83%)
More than 1 time 15 (65%) 2(17%)
Menstrural cycle 0.520 x 520
proliferative phase 16 (70%) 6 (50% )
secretory phase 6 (26% ) 5(42%)
postmenopause 1(4%) 1(8%)
History of hormone .
therapy 0.012 x .012r
None 14 (61%) 12(100% )
Done 9(39%) 0(0%)

# 1-6 oY ER U7 FITRIR O BERE#E L O LR MIRIZ B 1 % moesin
FEEUZES 3 2 WGt bT G 5
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Student

Age(year) 0.335
t test
Median (Range) 47 (35-67) 45 (37 - 55)
Pregnancy 0.430 x 2test
None 3(12%) 2(22%)
More than 1 time 23(88%) 7(78%)
Parity 0.430 x 2test
None 3(12%) 2(22%)
More than 1 time 23(88%) 7(78%)
Menarche age 0.972 x 2test
<12 3(12%) 1(11%)
=12 23(88%) 8(89%)
History of uterine
0.774 x 2test
surgery
None 13 (50%) 5(56%)
More than 1 time 13 (50%) 4(44%)
Menstrural cycle 0.166 x 2test
proliferative phase 18 (69% ) 4(44%)
secretory phase 6 (23%) 5(56% )
postmenopause 2(8%) 0(0%)
History of hormone
0.781 x 2test
therapy
None 19 (73%) 7(78%)
Done 7(27%) 2(22%)

K 1T PRI L TN OEERTE Sd L OHEMIEICFH T 5 moesin

FEHUZ BT D MRt il R
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N
in vitro T® Moesin OEEEEREMT
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1. %

Moesin [33CEkEE L7 7 F e Llilan )7 ) » 72405 2 & THIIC
Hex e e 5425 s Tnb, £ I T, in vitro DR 2 HV T moesin D4y
THERE A IR T D R A 1T - 72, Moesin OB fZREZA L ~ DR E L ONRIEEE~D B
HE2MRHIEE & 35729, RNA T#% f 7z invasion assay 35 L OV H2 el &

L RREAT 0T,

2. fERH L7

Moesin OEEREMHT 21T > 72, moesin |37 & B AHE D E Ol TL < FEELL T
W DS R AE OO VB O MR IIAELE L 722\ O TG BB L C 5 PR
BHAWEMaE TH D OMC-9 Mlaz i Lz, AT 2RO FHERE LTHE
P H)E P I C > moesin O FEBLR B X FUR R F I B o T Tl . 75 PR E
RIIEDBWICE » 72 4 SEGI 2 IV THRER A ZIT -T2 (K2-1), TORRT T
DFERF]T moesin D EFEBLHERR S 1172, OMC-9 Hifaikix RIKEN @ cell bank & v
BEA L7z, BISZiCH B3I LT F12 KA VT, 37°C - 5%CO, I THi& L
7= %%, OMC-9 HlfiZ 331+ % moesin DFBLIX PCR % W CTIIIED S 2% 7 # 1

— ATV ETEKE LNy RO 21TV L7 (14 2-2),
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3. Hi
3-1. SsiRNAEAFIE

SiRNAE A X lipofectamin® (Invitrogen) Z FH T reverse transfection {412 T1T - 72,
5nM SiRNA & 10x10%cell/ml J#EE (2 FHE L 7= OMC-9 fifi & HiEAI RN O F-12 15
Hi (10%FBS &4) FT4FEMLLE incubation L7z, 3 AZH313 moesin mMRNA %§
Hi% real time RT-PCR {AIZ THERR 21T > 72,

3-2. SiRNA ORI RFHiRF R O

Invasion assay D728 D TR & LT i L 72 moesin siRNA O %)) S £ ke
& B 3T BN E TORRBIZOW T ORMFT 21T o 72, SIRNA A 24 FFfH
48 HRFfH], 72 F[H], 96 B T mRNA FEHLEB L OV /X7 FEHUTHOWTE LA real
time RT-PCR 3235 J O western blotting 7 % VW CHERR 21T - 7=,

i K MRNA OFEFLT 24 B CTHoffl S Tnieay (K2-3 BB # o3y
FHUZ OV TIL 48 B LA Tl s n s 2 LA B Loz (M 2-3 F
B¢,

£72. siRNA ZH A2 2 LIS KD MIIETED T 2N Z » T Z & & ik
B35 72 WST-lassay 47> 7=, #it 5 moesin @ siRNA %8 A L 7= Ml i o iEE
Tz b — LRI L 9 BITHH L WO R TH -7 (data not shown),
Z OFEFRH 5 moesin D siRNA ZE A L invasion assay #1T 9 Z & T, moesin 232
RG-S 2008 9 I i IRET T& 2 LIl L7z,
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3-3. Invasion assay (Z 7=/ oD s Y S Yufh 5

X DICFENCIZRE A 225l 2 3 2 7o OIS )& s e Y 0l K DRl 217 - 7=,
X —/7 > ME moesin & EAM T 7 F L (F-actin) & L7=, OMC-9 #lifid% Moesin
siRNA 3 A 35 1. O negative control siRNA 3 A L. chamber slide EiZ#5FfE L7-, 24
IR L 72 RE T 4% ARV AT VT b REEZ L, 0.5%Triton-X/ PBS AL 21T
o7 BT 1RGUE%Z 4Cover night THUS S 72, PBS BEiF D H 2 IRGUKRSUS & %
T VECTASHIELD® THfA - #Z4% UAOGERIMEEIC THIZ Lz, M L7zitilidsk
-1 IZFE# DB Y TH D,
3-4 . Invasion assay ? J7i£

moesin @ siRNA Z V7= ZEBLENHHIAEHEE & negative control SIRNA S AKEFGHEIZ
BT DREEDZEZ i+ 5 Z & T moesin 2R 5L 9 57> invasion assay
% AV THiES L 72, Invasion assay (3 boyden chamber % J:A< & L 7= assay kit (QCM™
24-well Collagen-based Cell invasion Assay kit, CHEMICON, 8um pore size,
colorimetric) Z W TIT o 72, PIRFEBROFE RN S| invasion assay I% siRNA % &
At 48 RN B BRAAT 5 2 & & L7z, siRNA B AL 48 e MG 4 M i 5 15 Hy
C 18 R ALEE A L 7= 9 % T invasion assay D > ¥— NI Z RN L 7=,
FIAE R B 1% 5x10°cell/ml & U EIMTE T CHN L7, Insert [ & 1 2 A 7=
chamber NIZiR % & 9 1T IE L 37°C, 5%CO, T T& HIZ 48 BefiiEzE L7,

48 [ T% ., IRV L insert O FIZAERE LImMild 0z Yets L= %Mt Yt
DY 2 560 nm WO EEHNE Lk L7z (X 2-4),
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4. RNA F¥EE AWM BE L & 2EREE
BT D R
W ON AR ZEBISE I BIEE 295 &, Moesin @ siRNA 38 A L 7= #ifa i3
negative control sSiRNA 3 AHIALIZ thie U CTIZRE PRI 22 k234 U Tz (1% 2-5),
g HOE YL AEIZ I D moesin siRNA E A & negative control SIRNA E A e o>
TEREAHUREAT ClX. negative control SiRNA A TIIAMAZERASEH 59> C, F-actin
TMEOBLFN DS BLAIIE LW o2 B LC, moesin sSiRNA S8 A U 7= #lifia Claffase i
DIEFKIF KO Factin Mt DECHI DO ARHRAME 358 8 & UZRE R & Z2 L A HeRE
shiz (X 2-6),
Invasion assay Tl moesin siRNA 3#E AL IZ B I DIREENA BT L TW

LZEBHBMNERRoT (K 2-7),

5. B

Moesin OFERERFAT D 72 8 moesin DFEBLZ 1|9~ 5 sSIRNA & v 72 RNA T3
Bk C OMC-9 DI REZSLAFHTF5 X O invasion assay %17 - 72, OMC-9 iz
T moesin OFEHLZ T 5 Z & T, OMC-9 flADILRENZAL L= Z & A3 5
& 72 o 7o, Factin fHEDS BRI ZRBLA & 722 > T2 2 & 22 B b moesin 2 i3~ 5
CREICE Ractin DV ET Y L PNEILT TORMEME T LIZEEZDL
iz, —7F OMC-9 DIZEREDMEIN L 7= Z & 25 moesin D4y FHERED DN E D & L

TIRMICBE G35 Z L2V ST, FEIRGIEIZIB VT moesin NEZE LTV 5
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Z LIz oRERE L DEGETRRET L LD TH D LB BN,

SF VFHET AT T Y I BMETH Y | FOKE A moesin 231X

7L TWD EEBZ LT, FEIRHIEDRE CEE LTV 5 moesin Z i3

52 LIFEoRMEIHIL O 5 2 LRSI
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X 2-1 B NIERVE A EER] O moesin fafEdetaf®  scale bar 50 pm
T E NIV E A IEEBNC 35 1T % moesin & 2 /87 OFBEZRGTT 5720, I KFE
Bt I3 e TARTE ] & F O T et 24T o 72, Moesin (I (=) ICBWTEZ

HThDZ LRI, JER 1-A : x100 1-B:x200. JEf] 2-A : x100 2-B:

x200
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— &~ moesin

’ & B-actin

2-2  OMC-9 Mz BT % moesin FEHLFRHT

A Invasion assay (Zf 195 OMC-9 fliid 12351 F 5 moesin D ELD A |25 T PCR
2TV, 2% 7 e —A 7V CukE) LigH L7z, 113 OMC-9 flifa o cell lysate, 2 1
B R AR IR D 15 IR E 2> B Al U 72 tRNA Z $55 & L cDNA &k L PCR CTHigE %
1To7,
Moesin : 143bp

B : OMC-9 il 351} % moesin # > /X7 3§l % western blotting A2 THet L7z,
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relative moesin mRNA expression
e =
(en] [\ = [#)] [00] [
| | | | 1 |
i

o4 0
§ <
RN,

24hr 48hr 72hr 96hr

Moesin siRNA + - + - + - +

+ = +

" = + -
— N— < \—  S— N MoESIN

Negative control siRNA

e e bw o Tow ey wew B-actin
2-3  siRNA ZhAFFRe s ] O f et

OMC-9 1287 % moesin targeted siRNA DN EDOHEZRF L O%h R i %2
real time RT-PCR ( EE¥) ¥ KT\ western blotting 15 (FE:) (T THENL T2,
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FBS (-) media ‘ OMC-9 cell Non-invasive cell

o%é? oéoO 48hr later o0 g o ©
oi 0 00Om | :> O b
/

25 (5 e

2-4 Invasion assay ™ J5{%

SIRNA [T 48 WEEIFALEE L 7= 45 /IR RE 2 chamber @ insert PWICHEM GRS & &
IZHEFE L, S BT 48 IFFf] 37°C, 5%C0O, T TH#E L7z, 48 I DIEED HigiEET
insert WIZFELE L7 IR L IR L insert D IEIZ A2 U 7= i o 2 2 Yo, L7

DB, Yethik > 560 nm WOEEERIE 21T > Tl L7,
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L Negative
control siRNA

‘C/ ) ‘D E00umus

0 G

(+) OMC-9

Moesin siRNA

Negative control SiRNA(+)
OMC-9 (48hr)

2-5 moesin siRNA H AT L 2 MifaEieZ1t

Invasion assay (% siRNA % A% 48 WEEFaE LM% H L7-, Negative
control siRNA #iaRE & moesin targeted siRNA E AFMIOREIZ 35 1T 5 BHHE & LLliki
L7,
BE IO ON A ZBAM SR T, moesin targeted siRNA EH AKIAQEE D Hl 2% 1348

i LI RES R 72 2R L DMA] 272,
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Negative
control
SiIRNA(+)

moesin

Moesin
SiRNA(+)

2-6  SeEa Y E % VO 72 moesin siRNA E AN O HE IR

Negative control siRNA 3 AFMALAE & moesin targeted SIRNA B AIILAEIZ B 1T S I RE
LR R AT o 72, AT actin, moesin O 2 B OEE YA & 1T~ 7=, Control A
el lZ bei U C moesin O F8 8L 2 i L7 fiflal, A actin OGS AN E 722 0 |
MR ZE L A3VE K LIZHE PRIC AL IR R TV D 2 & D3 fEss S 47z,

E A7 actin : green, moesin : red. #MIEEZ : blue
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*p=0.01

0.25

o
o

560nm absorbance

0.15

0.1

0.05

BN Moesin siRNA (+)

Moesin SiRNA(+) negative control siRNA(+)

2-7 invasion assay D5
Moesin siRNA 3# AMfu#E C ORI L, St Fill HIREENME T L

TWHZEBMLENERST,
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ki

LRpUA  RE ZRUSTINGN

Anti moesin antibody  x60 anti Rabbit IgG Rhodamine antibody
(SIGMA-ALDRICH)
*Acti-stain™ 488 Fluorescent Phalloidin  x1000
(Cytoskeleton)
F 2-1 REHOCGAIT WA
MIHOCEAFNE LI HUR D720 2 RUEZIRINT 5 & 2RISR L7z,
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3
Moesin DIEHEALERBDOA =X L L
DERIZIBIT BBt
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Moesin |3l NEROGEITES LIRBTHEEL., U b a T
L ETEMEAL - EEDPBRSIN C KRG RAA U7 7 F UL fia LT
JFDVET Y T A UMIIE 2280 S8, MR - b Re
A5 LS D, RIMEEAFEHT D121 moesin D U LI K HENE
ERRBETH Y | £ ORI DRI 72 R IGRIE ORI D728 5 Al RENE
R %, Moesin DU LR ITWV < OREDRH 0 | M 2 L 28
STWLHREMED B D, EM R E LTI 3-1 [ZF & D7,
Rho-ROCK #2#. p38MAPK #%#, PKC /M3 HikBOMENH 5 ¥,
IZ Rho 1HES T8 G X X7 BEDUOE DT ROCK 4 LTH—45 > oy
FTovVy s AV F =) UBRICT D, #—7 Y FO—>& LT moesin
ISR ST D % REECIIIRABEER A 512 3315 5 moesin D U >
AL DOFEFEIZ DWW TR 25 & & B2, OMC-9 Mz kit 5 U B ik I

&R LT

FERFBEICIIT D moesin DY U ER{LIZ
DT
25 1 2. moesin DFBUHEAT T T BHE R 2 B SR L 7= 2 >
X7 % T western blotting 7512 THEAT 21TV, IRAAE TO U > Rk
moesin DFEZH e Lz (X 3-2),
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3.

ik

Rho-ROCK #% % D Fait 0> 72 b Rho inhibitor | 38 X O'ROCK BEZEHI(Y27632)
% i\ 7=, Rho % [H#E9" % Rho inhibitor | (Cytoskeleton #£) (% Rho FHLEFI
& LTHEIBILD C3transferase OAMAaELE M 2 S8 U B52% M0 A (2 M ifn 37
TTHRMULEETLZT TEOME 2HETL L S5, 70-80% = 7L
7 OMC-9 #ifiiZ Rho inhibitor 1 % 0.5 ug/ml, 1.0 pg/ml #EFEE TH 2 FEfH, 4
REEAIN L & > 287 Z )Y - J85E L7=, $£7-. Rho ® T T 5 ROCK [H
EHNE 10 uM, 20 pM, 40 uM, 80 uM, 100 uM T 24 FEfHE], 48 FREfETIN
L& X7 2Rl - JBRE 24T - 72, p38MAPK & DRt D 72 8 p38MAPK
PHEAITH 5 SB203580 #ffi ] L7z, 70-80% =2 > 7 /L-¢> OMC-9 il (= 4
M%7 C 10 uM, 20 pM ¥R T 24 IEIESIN L & /37 Z AU - P L 72,
PKC #RE& DOfFt D 72 8 PKC FHEHITdH 5 GF109203X ZffiH L7z, [FIERIC
70-80% =1 > 7 /L. OMC-9 MR MEI % FC 1.0 uM | 2.5 uM R T 3 FF
BN L & > 37 Z B - 845 L 7=, moesin @ U fR{b~D %% western
blotting 2 AW THEI Lz, X /37 OHIZE 1FE 44 D LBY &L,
BAEAAT o T2,

Tt R ORRED T2 8O 55 2 BT W2 #Ot YL A EIC X 2 TR RYR i ds

L QNinvasion assay & & HV 7,
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i

Western blotting (& & 2 f#hr OfE5H. Rho 3 L TN ROCK [HEAITIZW T
DEMAIZIBNTE moesin @ U R LIFNH 409, OMC-9 MifElZI1T 5
Rho-ROCK #&#& D H BN IIME N & & 2 b7z (X 3-3),

P3BMAPK R F KO8 PKC RRIKIZBI L Cli, BEKRMFEMETIEH 228
GF109203X % 2.5 pM #shl L 7= OMC-9 HifEiZ T moesin @ U > BR{L AN Hi]
SNTWAHZERHONERoT (K 34), ZOZ EHH OMC-9 HMifaiz

BT 2 moesin DV ERLIZIE PKC ORIV EE CTHDH Z ENHA LML R
-7z,

DOFEF 5 OMC-9 HIAEIZ I 1T % moesin @ U > FER{LARFE 121X PKC 23
HETHDHZENHLNE o7, Moesin DV {23 = 5 Z & TRl
DIVETV U ITPAET, BEEENPEZ o TWnHEEXLNLTZH, #HIT
moesin ® U U ER{LRIIHI SND Z ARG &b EoMilaEEEfbsdt ) b
EDOIED S L1, PKC FHEAITH 5 GFL09203X ZiRMNT 2 Z & THEE
(I RE I 2B & 5 )N DN T arot vl 2 VTG L7z, &
EMEDTF v L /N—RAT A K ETH:Z L7= OMC-9 #lifiiZ Moesin @ U i
{E25H] S AU72 2.5 pM T GF109203X Z ¥ L., 3 Effam L7-& =
A TR Z B, Yuta Lo, fER. BEAZEIM L2 OMC-9 Mzt

THIRZEE DIE I L O F-actin DA « il IMEDFE O b RR PR 72 224k
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MRS 7z (1% 3-5),

S H{Z GF109203X Z i/l L 72 OMC-9 fllfa DIAHRE A AL L 5 5 2MZD
VN CHEE invasion assay 1TV MRET L7, Invasion assay (il & [A] U kit &
AW TITo 72, 18 K] O EMIELE ZT o725 2T 25 upM RED
GF109203X & & & (2 % insert PNIZHRIN L 7=, Control & L THHLEA]% s
AL 722 HERE @ invasion assay $ [RIREIZAT - 72, 37°C. 5%CO0O, I C 48 K
B L IR 2 Ye (- Y R OIS A 560 nm WO EEHIE L C el L7z,
FER. FRH R A B EITERO R0 o T S LEA 2 N L 7= MRl s B

DIRMEIME T 2EmICH D Z LR LNE o7 (M3-6),

Moesin @ U VB LRRBIZ DWW T DELE

Moesin (ZETE ] 3 L OMIRARERE] 2B & A < PRAF S 7o+ C,
faFHs 2 Ny L LTk & I RE D 3588 H LTV %, Moesin D Y &/
FRAbI3ZE OMIBERE DR ML & R BN H U | Bk~ 7R IO RE 2 T

WCRETT 272010 UL S SESFITHFEL TVD Z ERHERE IR
%, OMC-9 flifiZ 3\ TiX PKC %41 L 7= moesin @ U (k.73 % OIEMHAL
IZEHZETH Y, moesin DU LS REIZ 2L & B 2 iRl B 5- L
TWD 2 ENERMLRR STz, EEIZ OMC-9 ez PKC BHEFHAIT
moesin @ U gk Z#H| L invasion assay Z1T7-o7- & ZAFEZEITRWV G
DDZE DIRFRENMEIT 2 Z & 225 OMC-9 LTIV TIE moesin D Y
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VIBILIZ Ko T B SN D aFERITIRMETH 2 Z e RS,

Moesin |Z4EMFE % TR < RIF SN2 T Th D03, E OFBUIHARRF
BHNIIDIZFRET S TER Y MBERE OFIEIICE S L T 5 B X BN T
W5, OFE D moesin £ Db DO DOFBLZ T D Z L ITAEMREREICE KT
Ba R ZTrRtEbd 5, U LIRS S I EITHE STV D DI,
FEOWIIE L L HIZV VB LORREZE R 5 Z &IT X 0 R OGR4
fToTnbdEbEZLND, LoTYU VBBLREKEZMBHATHZ LT, LY
EURA v MCLEIHSRE DI O A a2 BRI A R o TITH 2 &N TE D

LEZ N,

6. SRORE

FHEHA 26 LT invasion assay (2B CREFHERRIZR A BEZENRD S/
ST R OFLE L LT, BEROMEMERSEEICL S L ZADWRER D S
DTIHZRND EHEZZ LT, GF109203X (THEAEEAITH D Z & E 7= AFHRFHIC
DN TOEENR2NZ &S invasion assay Z1T- T2 48 B O[], FHLEAIN
ER LT TN E I DI OVWTIEAHTH DL VWO MERH 5, FEERIC
OMC-9 il GF109203X Z VRN L 24 Wi, 48 REEIRGE L7-fifid 7 v X7 %
HhH L moesin @ U (k% western blotting #5112 THEZR L 7= & Z A EH 5 % moesin
DOV LR SN DRER &R o722 LG invasion assay DfEHT DRSIZIXFR

ERONEIMET o 2 VMER L 2o TOWREMEAVRZ S LD, DE D AKFERT
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DT ARG FIXPERI A D R 2 L CO I OR8N X S BLEAITINEE T
RMEENMET T 5 L WIFER ThH oo REMENZ 2 BTz,

FIZ PKCO S HIZ EOEFIZOW TR EZEDH Z L b EETH 5H,PKC
FObLDIX, ZELMIEREL T 2 EER T CTH Y ZD b ODFERIRINHNIT
ARICEKRREBE 52 DA HEMEZIIOA TN D, Lo TEBHIZ EROKRT DM
RaedT22 LT, I0ERBFREEOSWEEREZMH TE 5B b5,
ML L THFHNDDIE TNFa Th D, TNFa (T FEIRIIEDELEE TH S
FENBERE OB KT ZEAATE L T Y F 72 TNFa/PKC/moesin @ Y > fi{l
R DG NIFAET B 20 %0, UT4E TNFo I EBHEEER OB R HY . ZhET
W ST E 2GR T & L TOER LM DERORELEO LTS Z

EMBIRRTORMMP D DH EE R BT,
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PKC activation ‘ ROCK activation
and/or
/ P

’/

p38MAPK activation @

l

Actin remodeling

3-1 ZTHFETHEIN TS moesin DU bR X
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N Sl p-moesin

’-*1 B-actin

E: endomerium
A: adenomyosis

3-2 TERHIEDRKEMRAIZIIT 5D Y R L moesin DI BLfEHT

Western blotting 512 2 0 BREFAEFFHZSEE CTD VU L EE{E moesin DAFFEDR B E 72 572,
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0.5ug/ml 1.0ug/ml

Rho inhibitor
2hr  4hr 2hr 4hr  control
-— R — —— p-moesin
D c— LS
Y27632 24hr

(ROCKinhibitor) oo m  40uM  80uM 100pM  control

3-3 OMC-9 #if2iZ 41T % Rho-ROCK #EH D Fis

Rho inhibitor ¥ & O ROCK inhibitor % % « FRERIUSIN L 72 @ p-moesin @
7% western blotting ¥4 FTES L7z, WO AT H ] <437, OMC-9
AMIZ 31T 5 Rho-ROCK #RHE OB E MRV & B 2 bz,
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10uM 20uM 1.0uM 2.5uM
SB203580 ‘ + + - - -

GF109203X| - -+ + -

— C——— R ~— B-actin

3-4 OMC-9 #liflz BT %5 p38MAPK #%i& ¥ L O PKC ¥ D fadt

p3SMAPK [HEH] (SB203580) 5 LU PKC BHEA] (GF109203X) % 451 RN
L p-moesin D21t % western blotting /&2 THiFT L7z, GF109203X Z sl L7235
EIZDFH p-moesin 23 S 41, OMC-9 iz IV Cik PKC ##72% moesin D Y
BLICHEETHDL EE X bV,
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GF109203X (-) GF109203X (2.5uM added)

Green: F actin
Red: moesin

3-5 R E Y alC X 5 PKC BLEA] (GF109203X) UsHNAMAL O BE 21 R4
U &t moesin 23| S 4172 2.5 uM I T GF109203X Z IR0 L | S e th
B CHIRERR O 21T > 7o, BAEAIZ M L=l oMifnZei 23 L, EAA

T 7T BTN - M LT,
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0.05
0.04 p=0.16
0.03
W 560nm
0.02 absorbance
0.01
0 I

GF109203X(+) GF109203X(-)
3-6 PKC FHEHM OMIaRIEREIC 5 2 5 B O MF!

2.5 UM 2 £ D GF109203X 7£7E T T OMC-9 i}l @ invasion assay % Rifik o> chamber

ZHWTIT o 72, Mt PR A EZITRD 2o Ty, EMZ RN L 7oz T
HREENME T T IS H D Z ERHLN L o T,
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IRV TIREN e BE 2 IRPUA
Anti p-moesin antibody x30 anti Rabbit 1gG antibody
(SANTA CRUZ)
Anti Bactin antibody x1000 anti mouse 1gG antibody

(SIGMA-ALDRICH)
7< 3-1  western blotting T L 72 Hifk—% (IRTIEIC I 5 U ek moesin DFEFET)

IR/ TIREN e T 2 IRPUA
Anti p-moesin antibody x60 anti Rabbit 1gG antibody
(SANTA CRUZ)
Anti Bactin antibody x1000 anti mouse lgG antibody

(SIGMA-ALDRICH)
7% 3-2  western blotting T L7-Hifk—%& (U U ERLREE O

IR/ CTREN R 2 ALK

Anti moesin antibody x60 anti Rabbit IgG Rhodamine antibody
(SIGMA-ALDRICH)
*Acti-stain' ' 488 Fluorescent Phalloidin ~ x1000

(Cytoskeleton)
* 3-3 SOV hUR 5L
MIHOGEARNTE LI HUR D720 2 IRUEZIRINT 5 & S ZRBFICRIN L7z,
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AT FENT A= BRAHE DI B2 R 22 FF I C & 2 e i+ = i B IR A B

L. BEMEEGORED A N = X LOPIZSRITHZEEARNE LTIT-TE

ABFFETIE LMD & 27 A % U T BB TR AN 722 T 28 2 I8 IS ER B L
LC-MS/MS fEHTIZ/N T 2 Z & TE W REDRmWT T A — L2175 Z L3
T&EIEEBER T, Elo. A~V VEENT 7 4 ek e W7 a7
— DTHTRER B O BRI W TR DR OGN 558 Th > THIGH BN ATRETH
D FRCERIUCT DEERE S5 E LMD 2 A7 A LR D &S R
TR 72D, ZDOHIERD I HRDMESLIILHOPFRICBNTHEHEETH D &
HRIND,

AKWFFED & — 747> N4y 1T % moesin OFERE & L CIEHIILE B O FEHEZE~D
B5-36 L ORI - WEEREON 572 S E S A 2L S 5 2 L THiia A2 #hIC
AL SHDHREORE N L\, F - EEEE & moesin & OREHIZOWTTH D
25, moesin MDIEFLTTHEILEL G 23 A ORI 72 13 DIRTEHT & O BE A i3
% SCHRZ3FR D B AL, invitro D FEERRIZIB T H moesin OFEBLNH] M I=EHRE DK
TERLEZETDMENRZN 1223 mpkfEgE o R & o B 2R+ 5 a5
21325 < . moesin 231 IRFHEIC BV TEFEBL L TV 5 Z & IE moesin 7315 i
JEIZHBWTHZDRICEE LTS Z L 2R LT 5, EEE OMC-9 fifid %
7= invitro O SEERRIZE T D moesin D57 THERE D RRE TIXFRBLZ MH] 35
ZETEORMREMET T2 RGN ERoTe, 18 BRAGE R M Ok
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RATREZR A IERR 28 72V V2 6D OMC-9 Ml 22 FH VN 7228 2 D3l & FEBR D IRFHIE T
FREET DX invivo F 721X invitro OFEER THEND HMENDH DH, 5% DK
AR & U O 5 BT E ) LA D A e Miia &2 AV T OMC-9 Al i2 8 1
THH L7 FRICOW TR AT 9 2 & X0, moesin % Sl 8Bl U 7= 15 IR RH
BRIz DT~ 7 AT B R AHIE 2 3559 5 FEBRO ATREVEIC DWW TR 2
VENGH DL EEZ b,

—HRMEOE Z LTV o THIFE P A TE ORI Th 5,
iz EHE - A2 X D IR 2 b0, MENEZTVHRITD X5 ICRML
TV bDORER DL, FTERMIEITILELERMERTHLIZELHY ., B
T+ 2600z EYE - BIEETHENZT A — DX S ICREL TV R
BEA & 5T, Moesin 32D L 5 RIZEIEEZL & 5B 07 Th
LAREMEN DV | FIEROBREL & 2 RIEMEOBREIZES L TH moesin DIEHLITE
L TR ORI S 5 &5 2 biviz,

moesin 43 F-HERE O FMET L. MENEEK A FHV 7= in vitro 0 3255 O STHERH S 12 &
HECKERAA DAL A= (T558) OV VEEICE VKIS D & D
HERZ, U UBEENL O 3T a TE58 T—H L TWAH R, £V
2% 1% Rho-ROCK #% % /135 & D, p38MAPK #2235 6 D, PKC
AN TOEDERENSEIETH D, £ 2 THRIOHIZETHM L 72 OMC-9
ARZEBIT 2 Y VLR ORGT AT o7& 2 A, PKC 20T DR N EE T
b EHIH LTz, M FERBEICB VLTS Y UERL moesin DIFTEE TR,
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moesin DIEMALIZE DIRTEHICBRN D5 L HEE SN D, S 6725 LOKF D

WEHIH 72 22 VB EIE OREZED T2 DI b METH D EEA BN D, LIATO

RO E LT, FERAIEICIIT D moesin @V Rk Z2Hl# L CTunb

PKC DFEFEA D Z b X —7 v ARV IALTZOOEBEREIEOOE DI

DL EEZOND, EOVTZATDPKCITEFEL TWOANTHOWT, 728

Z1E SIRNA Jifil52 2 AW CHRGERIRE T B L HEER S N5, Bl 5 T Moesin @

EMHAL R T FOEEM & LT TNFa 2% 2 C\5b, FiflE L Cid, BEEEE

DOFHNIEGEBRE OIEKFT O TNFa S EEZRT 2 & £ 77 ks -

TNFa-PKC-moesin @ U VRO NIFIET HZ R ENRB TN, E&E

PCR Z W TR L72AE R, TERMIEICEH T D TNFo R AEOFRBIIIEFWN

PRI EEE: L COTiE L TW DRSS D | HE e g & OB 2 MGEd 2 & IRABIE

OREEEMHET L 2R LTRBY ., FERHIEICBWTYE, TNFa- PKC-

moesin @ VU U ER{L OFRIE D FTREMEN 8 5 D TILR W\ & 2 T\v%  (data not

shown), fEERDORGEEE IV,

U R DA SRR « MR L W BTV AE Z DO E DD

& LT, moesin BRIEFICESRGF SN FTHLIZERNHITLNDHDT

FanhEEZxbN, Z<OMBTEAPHERS N TVEISFTHLINLZ

TR DT> TETT 20N H D, DFE D IXZ OREFEID A 1 = X L1

ZIGIZ DT> TNDHRETH Y ZHIT LY moesin D2y FHEFE A Zh= L < M ©

XHDOTIH RV EEZ B,
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Atk DRRFHRRE DO —> & LT moesin DI HITLHEDJFIK 2Y moesin H & 1T 720>
MERRFTT D MENRH D, CERHERE 2 WL 2R Y TlE moesin O FEHLTTHEIZ point
mutation <> gene instability 72 & OB FEEOME TGO D, — 7K
RO & L CUTAE moesin OFEHLITHEDS EMT EBIE L T\ 5 2 L 2RI %
WEDPHRNTND Z & ThH D, LECRHAINY CFLRHIN, ML 22 &) 2 TGF-p
(&Y EMT Z#%5E4 % & moesin OB LHE LZ D Z &2 EMT D)% & <
LTW5 &) AR EMT BB OIR G R 7 CThd 5 snail Z RGBT &
moesin DXRBN FHT 5L VI HERETH D BT, EAREMEREORE &
EMT BLRICOWTIEZ DAL Sho2d 5 ¥, Lo LIEERENEES C
H EMT BER 7 ORBBNTLEL T DE Z & H 2 EDORERIT OV TIIMHRE O
VERHH E SN TS, Moesin 2 EMT BIERR 1- & 957 5 FHIRIETYH
EFANIEO FRCRIIRS EMT 28 2 L CRIBNIZIRE L7z & 9 (REEAS K Y
M RS RV HIICEEZ A STV D moesin ZFFE T 5 AT O BN B
D L7 E R XL, IRAE XD 43k A R AR b L 72 AR &
RO BN LD, LR ORI ZRIEREZAL LRI T & 2 FTREME b R
STz, ZOFERIIE T ERGFGIEDEIR & 2 5 MIADRIENLETHY, 71
—H A bR U—CHRERE 72 O FEA AV T moesin Z 5 788 L TV 5 e
DFFNT AT 9 2 & T EIRFEORIROMAN Z [FE TX 5 RN H 2 & B 2
Bz, SEIOF ~ OREHERD B EMT OB G A2 HEEZ2T 5 Z LIIARARETH D |
T LAFEIIFERBETH D Z &L CAEME MO FA - 2EiFERE L V-
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WEEBET S & MEMIRIZEBV T moesin AR LT LIRIEREZ 5 LT
EEZDFNARTIT VLB DT, & BT 5 IRHAEDE IR DM 4 [F
ET D LN TEIUTS BB EEREMER B 5 EMT B 1O &R B O
BEROMIIZHEORITONDWRERH D LEZ b,

moesin |37 & MAE DIRIM 6 K OVEMEIE ORNEICE L T H 3@ T 5 R T
bV AFZEDFE PRAIE DIRIE A 1 = X L ORI % B ORE A =X
LORHIR FOBRIZORIT DLW BIER O FThoTlctEZXTND
D7p < & B AEIORFNT X 0 s ARHEMESE OO L S Th 2 7= IR A IE
DI A T = X L OIFINT D230 | 5 1% OTRFRIRIE ORI NL T 2 Al RENE

Wb EEZBIIZ,
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B

AR A FITT HICHT2) —B L TIHRE « THREC 7280V E LR R E
FEFCRDWOR B AER B O e BUR R E R R R I AN B R
2 Sk, SRR PR FER R A M ERFEGERT IR SR AR TR 72
LET, 7o, a7t — LMz W 7V - iz L —H L2
RIS WE LI EZER RGN R FEERER L OhE BEN
SSEAEITEHIN T L E T,
BEREITZATIBRC T AT DO &2 LT T2 S o T MNIATBUE N E M
BHIFZekeRE RIS I T 2 b D —EhA B P o Fl i E L R O
BAERLET,

Fo. FEBRBIEDOHRARIEMIZ TR < 72 S WE LI SZATBOE NE SR ik
i B WERYE 2 —RbibiR. HEEANEEITEF N LET,

WENZATMI DY A TS TESWE LICZWiR B St D e, A4 v 7

DERR, RFFAEOERICZ OS2 BIED L TUESHTW - LET,
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Abstract

Adenomyosis is characterized by extension of endometrial glands and stromal cells

into the myometrium. Here we proved that “moesin” is a unique biomarker of

adenomyosis. We selected two cases of adenomyosis that had been surgically

resected and fixed with formalin. Proteins were extracted from the infiltrating

adenomyosis lesions and normal endometrium by tissue microdissection. The

extracted proteins were examined using a LC-MS/MS system and the expression

profiles of each region were compared. Two hundred and sixty proteins were detected,

among which 73 were expressed more in adenomyosis than in normal endometrium.

Among these proteins, we focused on overexpression of moesin in adenomyosis.

Expression of moesin estimated semiquantitatively using an immunohistochemistry

score was higher in adenomyosis than in normal endometrium. In particular, moesin

was significanly overexpressed in stromal cells of adenomyosis than in those of

normal endometrium. Relative to normal endometrium, moesin was also

overexpressed at the RNA level in 9 of 14 cases of adenomyosis and at the protein

level in all 14 cases. We also detected activated (phosphorylated) moesin in

adenomyosis lesions. The present findings suggest that moesin is characteristically

overexpressed and activated in adenomyosis, and that moesin activation may be

related to extension of adenomyosis in the myometrium.

Key words: adenomyosis, moesin, LC-MS/MS analysis, invasion
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Introduction

Adenomyosis is an estrogen-dependent disease that affects 8-62% of women
of reproductive age, being defined as the presence of ectopic endometrial glands and
stromal cells within the myometrium® 2. Although adenomyosis is a benign
gynecological disease, it shows characteristic “amoeba-like” invasive growth of both
the endometrial columnar epithelium and stromal cells; sometimes only stromal cells
may be pathologically evident. However, the molecular mechanism responsible for its
pathogenesis has not yet been determined. Three main theories to explain the
development of adenomyosis have been proposed: the direct invasion theory, the
mullerian residual theory, and the transplantation theory. The most well known of
these theories contends that adenomyosis is the result of downward extension of the
endometrium from the uterine cavity due to collapse of the endometrial basal layer,
and that increased invasiveness of the endometrial cells may be responsible for the
development of adenomyosis®. Recently, some articles have indicated that the
epithelial-mesenchymal transition (EMT) is the critical mechanism responsible for
development of adenomyosis®. However, the mechanisms of invasion during
adenomyosis development remain elusive. Although the invading endometrial tissue
has no malignant potential, its pattern of invasive growth bears many of the hallmarks

of malignancy.

In the present study, we performed proteomics analysis using a LC-MS/MS
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system, and searched for molecules overexpressed in adenomyosis. For this purpose,

we used formalin-fixed surgical specimens of adenomyosis. Proteins were extracted

from both normal endometrium and invasive lesions of adenomyosis that had been

separated using a laser-capture microdissection system, and their expression profiles

were compared. Molecules that showed significantly higher expression in

adenomyosis than in normal endometrium were selected. This approach led to the

recognition of moesin as a unique biomarker of adenomyosis.

Materials and methods
Patients

We selected 37 women with adenomyosis who underwent transabdominal

hysterectomy at Tsukuba University Hospital (Ibaraki, Japan) between 1998 and 2012.

The patients included those who had been diagnosed as having adenomyosis both

before and after surgery. All of the surgical specimens were formalin-fixed and

paraffin-embedded. Among these cases, two were used for LC-MS/MS analysis and

the other 35 were used for immunohistochemistry. In addition, 14 fresh specimens

surgically resected at Kasumigaura Medical Center (Ibaraki, Japan) in 2011 were

used for real-time RT-PCR and western blotting. Furthermore, two sets of

adenomyosis specimens were also examined for moesin phosphorylation using a

phosphorylated specific anti-moesin antibody. The ethics committees of the two
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hospitals approved this study, and informed consent for specimen collection was

obtained from all of the patients concerned.

Laser microdissection and LC-MS/MS analysis

We performed laser microdissection using a Leica CTR6000° and collected
protein from adenomyosis lesions and normal endometrial tissue individually. The
collected proteins were trypsinized using a Liquid Tissue® MS Protein Prep kit
(Expression Pathology). Peptide samples were separated by liquid chromatography
and analysis of peptide masses was performed using mass spectrometry (ZAPLOUS
LC/MS Systems, AMR). A database search was performed using the MASCOT®

search engine (Matrix Science) in the IPI human database.

Antibodies and reagents

A rabbit anti-moesin antibody and a mouse anti-B-actin antibody (Sigma) were
also used for Western blot analysis. Anti-lumican antibody raised in goat (R&D
Systems), anti-moesin antibody raised in rabbit (Sigma), and anti-triosephosphate
isomerase antibody raised in rabbit (Novus Biological) were wused for
immunohistochemistry. A Histofine simple stain MAX-PO goat (Nichirei) and an
Envision kit HRP® (Dako) were used as the secondary antibody. An anti-p-moesin
antibody raised in rabbit (T558 phosphorylation, Santa Cruz) was obtained for
phosphorylation analysis and used for Western blotting.
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Immunohistochemistry

After deparaffinization, the samples were placed in blocking solution to
suppress non-specific staining for 30 min. Then, epitope retrieval was performed
using citrate buffer (pH 6.0) in an autoclave at 121°C for 10 min. Tissue slices were
incubated with the antibody in accordance with our laboratory manual. For each case,
a semi-quantitative moesin expression score was calculated based on the
percentage of positive epithelial and stromal cells and their immunostaining intensity
in adenomyosis and normal endometrium. The immunostaining intensity was scored
as: 1, negative or trace; 2, weak; 3, moderate; or 4, intense. The total score was
calculated by multiplying the intensity score and the fraction score, to give a score

range of 100-400.

Collection of total RNAs and real-time RT-PCR

Nine 20-um sections of fresh frozen tissue were placed on laser
microdissection slides (DIRECTOR®), then fixed with 5% (v/v) acetic acid/ethanol and
stained with 0.05% toluidine blue prepared in our laboratory. Using a laser
microdissection system, samples were collected from adenomyosis lesions and
normal endometrial tissue individually. Total RNAs were extracted using an RNeasy
Plus Mini Kit® (Qiagen). Reverse transcription was performed using a High Capacity
cDNA Reverse Transcription Kit® (Applied Biosystems).
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Real-time RT-PCR was performed using SYBR® Premix Ex TaqTM I
(TaKaRa) and 7300 Real-Time PCR (Applied Biosystems) systems. The template was
1.5 ng of cDNA in 80 pl of PCR mixture containing 6.4 pl of 5 uM moesin forward
primer and 5 uM moesin reverse primer, and dispensed in 25-pl aliquots. The same
amount of B-actin was used as an internal control. The sequences of the moesin
primers were '5-AGCCTGTGCCCTGATCCAAG-3' (forward) and

5'-GGGACAGAACAGCTGGTGTCAA-3' (reverse).

Western blot analysis

Twenty 10-um cryostat sections of adenomyosis and endometrium were
prepared from each frozen specimen. The sections were collected with 500 pl of
T-PER™ Tissue Protein Extraction Reagent (Pierce) and 5 pl of Halt Protease and
Phosphatase Inhibitor Cocktail (Thermo Scientific). Amicon Ultra-0.5 3K (Millipore)
was used to concentrate the extracted protein in accordance with the manufacturer’s
instructions. Twenty micrograms of extracted protein was prepared for samples,
subjected to electrophoresis on 12% polyacrylamide gel (SDS-PAGE), and
transferred to polyvinylidine difluoride (PVDF) membranes using an iBlot™ gel
transfer system (Invitrogen). The membranes were blocked with 0.1% blocking
reagent and then incubated with the primary antibody. Protein bands were visualized

using Super Signal® West Femto Maximum Sensitivity Substrate (Thermo Scientific).
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Statistical analysis

Data was analyzed using JMP 9 (SAS Institute Inc., Cary, NC, USA).
Statistical significance of differences was evaluated by Pearson’s chi-squared test,
Student’s t test, Wilcoxon matched pairs signed rank test or linear regression analysis.

Differences at p<0.05 were considered significant.

Results

We extracted the proteins from both normal endometrium and invasive areas
of two adenomyosis cases using a tissue microdissection system and performed a
proteomics study using LC-MS/MS. We screened proteins that showed higher
expression in adenomyosis than in normal endometrium in both cases. Totally, 260
proteins were detected, of which 73 showed higher expression in adenomyosis than
in normal endometrium on the basis of spectrum counts (Supplementary Table 1).
These 73 proteins included binding proteins, structural proteins, and signal
transcription factors. Among them, we focused on lumican, triosephosphate
iIsomerase (TPI), and moesin, whose expression is known to be correlated with the
invasive growth of malignant tumors®™**.

The expressions of these three genes were examined by
iImmunohistochemistry using 35 surgically resected specimens of adenomyosis. For

epithelial cells, twenty-three (65.7%) of the 35 cases, and for stromal cells, 26 cases
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(72.3%) showed higher moesin expression in adenomyosis than in normal

endometrium (Figs. 1 and 2). Interestingly, moesin expression was detected mainly

in stromal cells relative to epithelial cells (Fig. 1d). Although the

immunohistochemistry (IHC) score for moesin in adenomyosis (both epithelial cells

and stromal cells) was higher than that in normal endometrium (Table 1),

overexpression of moesin was significantly stronger in stromal cells of adenomyosis

than in those of normal endometrium (Table 1, p<0.001) (Fig. 2). The other two

proteins (lumican and TPI) showed no significant difference of staining score

between adenomyosis and normal endometrium (data not shown). The high

expression of moesin in stromal cells showed no significant relationship with any

stage of the menstrual cycle, or with other clinical parameters in the individual

patients (Supplementary Table 2-1), but in epithelial cells, high expression of moesin

was significantly associated with a history of uterine surgery and hormone therapy

(Supplementary Table 2-2). We then examined the relationship between depth of

invasion and IHC score in both epithelial cells and stromal cells (Fig. 3a and b). IHC

scores for both epithelial cells and stromal cells were inversely correlated with

invasion depth.

To confirm the overexpression of moesin in adenomyosis, we performed

real-time RT-PCR for moesin using 14 fresh specimens of surgically resected

adenomyosis. All of the samples employed were extracted using laser microdissection.
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Nine (64%) of the 14 cases examined showed higher expression of moesin in

adenomyosis than in normal endometrium (Fig. 4).

High expression of moesin was also confirmed by Western blotting using the

14 fresh specimens that had been employed for real-time RT-PCR. In this

experiment, we did not subject the tissue samples to microdissection, and the

proteins extracted from adenomyosis lesions included those from myometrial tissue.

However, unlike the results of real-time RT-PCR, all 14 cases showed higher

expression of moesin in adenomyosis than in normal endometrium (Fig. 5). The

expression of moesin was evaluated using the Image J software package, and

shown to be statistically significant (p=0.0006).

Several articles have reported that activation of moesin requires

phosphorylation of T558 in the moesin molecule. Therefore, we examined moesin

activation (phosphorylation) in two specimens of adenomyosis. As shown in Fig. 6,

adenomyosis expressed phosphorylated moesin, whereas normal endometrial

tissue showed no signal.

Discussion

In this study using LC-MS/MS analysis, we focused on possible biomarkers

of adenomyosis by screening proteins that showed higher expression in
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adenomyosis than in normal counterpart endometrial tissue, and then using
immunohistochemistry found that 72.3% (26/35) of adenomyosis cases showed
higher expression of moesin than normal endometrium. These results were
confirmed at both the RNA (RT-PCR) and protein (western blotting) levels. Therefore,
although the histology of adenomyosis mimics normal endometrial tissue, moesin
overexpression is a unique characteristic of adenomyosis.

Moesin overexpression is reportedly related to carcinogenesis in various
carcinomas, such as pancreatic cancer'? or colorectal carcinoma®®, and also to the
invasiveness of melanoma cells'®. Kobayashi et al. have demonstrated that the
expression pattern of moesin is an independent prognostic factor in oral squamous
cell carcinoma®. On the other hand, Ou-Yang et al. have shown that transfection
with an ERM-targeted siRNA expression vector reduced the invasive growth of a
gastric cancer cell line, SGC-7901". Carmeci et al. have also reported that high
expression of moesin contributes to the invasiveness of hormone-unresponsive
breast cancers®. Our data showed that moesin expression was not related to any
stage of the menstrual cycle, indicating that high expression of moesin is not
associated with any hormone-dependent mechanism of invasiveness in
adenomyosis.

Moesin is a well conserved gene in many species and is present in many tissues,
exerting various molecular actions, such as regulation of the actin cytoskeleton and
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control of cell shape, cell adhesion or motility’’. Phosphorylation is required for
activation of moesin, and different activation signals regulate the functions of moesin
by modulating these intra-molecular interactions. Phosphorylation of moesin acts as a
switch to trigger cell motility. In this study we demonstrated the presence of
phosphorylated moesin in surgically resected specimens of adenomyosis, but not in
normal endometrial tissue (Fig. 6). The present results suggest that overexpression of
activated moesin is not only one of the phenotypic characteristics of adenomyosis, but
also that cells expressing phosphorylated (activated) moesin in adenomyosis have
some functional role in its extension into the myometrium. Interestingly, moesin IHC
scores for both epithelial cells and stromal cells were inversely correlated with the
depth of adenomyosis invasion (Fig. 3a and b). Therefore, we speculate that activated
moesin is critical for early downward extension of adenomyosis. However, the
relationship between moesin over-expression and tumor cell invasion is still debatable.
In melanoma, it is reported that immunohistochemical expression of moesin
decreases according to the extent of invasion. On the other hand, in gastric
adenocarcinoma, moesin expression increases according to the extent of invasion.
Further details of the relationship of moesin to invasiveness await further studies
using a specific antibody against phosphorylated moesin. In order to clarify the
molecular mechanism responsible for the infiltrative activity of adenomyosis and to
screen potentially useful therapeutic drugs, there is a need to examine in detail the
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mechanism of moesin phosphorylation in adenomyosis.

It was noteworthy that IHC for adenomyosis using an anti-moesin antibody
demonstrated greater overexpression of moesin in stromal cells than in epithelial
cells (Table 1, Fig 1 and 2). Recently, moesin has been reported to be an EMT
marker or EMT-related gene'®?. For example, Hynes et al. demonstrated that
increased moesin expression was related to actin remodeling during EMT. Also,
Takahashi et al. have reported a relationship between moesin and CD44, which is a
cancer stem cell marker. Gargett et al. reported that stromal clones isolated from
endometrium expressed CD44, a mesenchymal stem cell marker?" %%, In our present
study, we were unable to clarify any association between moesin overexpression in
stromal cells of adenomyosis and the EMT, but stromal cells showing high
expression of the moesin gene might be associated with the pathogenesis of

adenomyosis (mixed proliferation of the epithelial and stromal components).
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Figure 1: Immunohistochemical analysis of moesin in surgical sections of

adenomyosis.

(a) Macroscopic features evident in a H&E section. The surgical specimen was mainly
composed of three histological structures: an adenomyosis area (ADM), a
myometrium area (MM), and an endometrium area (EM).

(b) Immunohistochemistry for moesin (magnification, x40).

(c) (Endometrium) Scattered expression of moesin was observed in endometrial
tissue (both epithelial cells and stromal cells) (magnification, x400).

Scale bar, 50 um
(d) (Adenomyosis) Moesin was overexpressed in the adenomyosis area. Both

epithelial cells and stromal cells expressed moesin, but stomal cells showed a
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higher level of expression than epithelial cells (magnification, x400).

Scale bar, 50 um
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Figure 2: Comparison of the moesin immunohistochemical expression scores
between normal endometrium and adenomyosis. (a) epithelial cells, (b) stromal cells.
(*p<0.05: Wilcoxon matched pairs signed rank test.)
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Figure 3: Correlation between immunohistochemical (IHC) score and degree of
invasion (0 to 1). Both (a) the epithelial cell IHC score and (b) the stromal cell IHC
score were inversely correlated with the degree of invasion (*p<0.05: linear regression
analysis).
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Figure 4. Real-time RT-PCR analysis of moesin mRNA expression in adenomyosis
lesions and normal endometrium.

Using 14 cases of adenomyosis, the relative expression of moesin was examined by
real-time RT-PCR. Relative expression of moesin mRNA in adenomyosis was
compared with that in normal endometrium.

M ; normal endometrium, H; adenomyosis lesion

(*p<0.05: Wilcoxon mached pairs signed rank test.)
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Figure 5. Western blot analysis of moesin expression in surgically resected cases of

adenomyosis.

Using 14 cases of adenomyosis, the relative expression of moesin was examined by

Western blotting (* p<0.05: Student’s t test).

“E”; normal endometrium, “A”; adenomyosis in each case. Internal control was 3-actin.
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Figure 6: Western blotting of phosphorylated moesin in surgically resected cases of
adenomyosis.
Phosphorylated moesin was detected in adenomyosis lesions but not in normal

endometrium. E; endometrium, A; adenomyosis.
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Supplementary Table 1

Seventy-three proteins found to show higher expression in adenomyosis lesions in

LC-MS/MS analysis

Identified proteins Accession molecular proliferative  secretary
Number weight phase #A/E  phase #A/E
Isoform 1 of Serum albumin IP100745872 69 kDa 1.9 14
Actin, cytoplasmic 1 1P100021439 42 kDa 1.8 13
Vimentin 1P100418471 54 kDa 1.7 13
Isoform 2 of Filamin-A 1P100302592 280 kDa 2.9 23
Isoform 1 of Collagen alpha-3(VI) chain 1P100022200 344 kDa 2.1 2.0
Collagen alpha-1(1) chain IP100297646 139 kDa 11 4.0
Histone H2B type 2-E IP100003935 14 kDa 24 24
Tubulin beta chain 1P100011654 50 kDa 5.5 2.8
Myosin-11 1P100020501 227 kDa 7.0 7.0
Isoform 1 of Collagen alpha-1(XIV) chain IP100176193 194 kDa 11 3.3
Actin, alpha cardiac muscle 1 1P100023006 42 kDa 5.0 3.0
Collagen alpha-2(1) chain 1P100304962 129 kDa 11 3.3
Keratin, type | cytoskeletal 19 1P100479145 44 kDa 5.0 3.0
Isoform 1 of Triosephosphate isomerase 1P100465028 31 kDa 2.2 14
Keratin, type Il cytoskeletal 8 IP100554648 54 kDa 4.0 18
Desmin 1P100465084 54 kDa 7.5 2.3
Collagen alpha-1(VI) chain 1P100291136 109 kDa 3.3 5.0
ATP synthase subunit beta, mitochondrial IP100303476 57 kDa 4.7 5.0
Alpha-actinin-1 1P100013508 103 kDa 3.3 1.3
Isoform 1 of Heat shock cognate 71 kDa protein IP100003865 71 kDa 4.5 17
Glyceraldehyde-3-phosphate dehydrogenase 1P100219018 36 kDa 19 3.0
14-3-3 protein zeta/delta 1P100021263 28 kDa 2.3 9.0
Annexin A5 1P100329801 36 kDa 1.3 2.7
Isoform 1 of Heterogeneous nuclear ribonucleoprotein K 1P100216049 51 kDa 3.7 2.0
IGKV1-5 protein 1P100419424 26 kDa 2.0 1.3
Talin-1 1P100298994 270 kDa 5.5 3.0
Glutathione S-transferase P 1P100219757 23 kDa 4.0 35
heat shock protein 90kDa alpha (cytosolic), class A member 1 isoform 1 1P100382470 98 kDa 3.0 25
Lumican 1P100020986 38 kDa 1.2 3.0
Isoform 2C2 of Collagen alpha-2(V1) chain 1P100304840 109 kDa 2.0 6.0
Lamin-B2 IP100009771 70 kDa 9.0 2.0
cDNA FLJ53368, highly similar to Pyruvate kinase isozymes M1/M2 1P100847989 50 kDa 4.0 6.0
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Heat shock protein beta-1

Isoform B1 of Heterogeneous nuclear ribonucleoproteins A2/B1
Elongation factor 1-alpha

Ubiquitin-like modifier-activating enzyme 1

Calponin-1

Endoplasmin

Hemoglobin subunit alpha

Isoform 2 of Tropomyosin beta chain

Isoform 4 of Collagen alpha-1(XII) chain

cDNA FLJ44920 fis, clone BRAMY3011501, highly similar to
Heterogeneous nuclear ribonucleoprotein U

EMILIN-1

Basement membrane-specific heparan sulfate proteoglycan core protein

Keratin, type | cytoskeletal 18

ATP-dependent DNA helicase 2 subunit 1

H2A histone family, member Y isoform 2

cDNA FLJ54957, highly similar to Transketolase
Isoform XB of Tenascin-X

Isoform 1 of Alpha-1-antitrypsin

ATP synthase subunit alpha, mitochondrial

Isoform 1 of Nucleophosmin

Fibrillin-1

Isoform Long of 14-3-3 protein beta/alpha

Isoform Non-muscle of Myosin light polypeptide 6
Profilin-1

Peptidyl-prolyl cis-trans isomerase A

Malate dehydrogenase, mitochondrial

Transforming growth factor-beta-induced protein ig-h3
L-lactate dehydrogenase B chain

Isoform 1 of Gelsolin

Isoform 1 of Heterogeneous nuclear ribonucleoprotein H3
Transitional endoplasmic reticulum ATPase
Peroxiredoxin-1

Moesin

Non-POU domain-containing octamer-binding protein
Stress-70 protein, mitochondrial

Isoform 1 of Fibronectin

DEAD box polypeptide 17 isoform 1

Laminin subunit gamma-1

Trifunctional enzyme subunit alpha, mitochondrial

IP100025512

IP100396378

IP100025447

IP100645078

IP100021264

IP100027230

IP100410714

IP100220709

IP100302944

IP100640106

IP100013079

IP100024284

IP100554788

1P100644712

IP100059366

IP100643920

IP100025276

IP100553177

1P100440493

1P100549248

IP100328113

IP100216318

IP100335168

IP100216691

1P100419585

1P100291006

1P100018219

1P100219217

IP100026314

IP100013877

IP100022774

IP100000874

1P100219365

IP100304596

IP100007765

1P100022418

1P100023785

1P100298281

1P100031522

23 kDa
37 kDa
48 kDa
118 kDa
33 kDa
92 kDa
15 kDa
33 kDa
325 kDa

83 kDa

107 kDa
469 kDa
48 kDa
70 kDa
39 kDa
69 kDa
464 kDa
47 kDa
60 kDa
33 kDa
312 kDa
28 kDa
17 kDa
15 kDa
18 kDa
36 kDa
75 kDa
37 kDa
86 kDa
37 kDa
89 kDa
22 kDa
68 kDa
54 kDa
74 kDa
263 kDa
80 kDa
178 kDa

83 kDa

13

35

6.0

7.0

2.0

2.0

2.0

7.0

2.0

15

6.0

5.0

15

2.5

3.0

13

3.0

6.0

2.5

3.0

2.0

15

2.0

2.5

2.0

2.0

15

2.0

2.0

2.3

2.0

2.0

2.0

2.0

2.0

2.0

1.3

2.0

2.0

13

25

17

3.0

3.0

13

5.0

3.0

3.3

3.0

4.0

4.0

2.5

2.0

2.0

2.0

2.0

2.0

2.0

3.0

3.0

13

2.0

3.0

4.0

3.0

2.0

1.2

3.0

2.0

15

2.0

1.3

2.0

2.0

15

2.0

3.0

15

100



Collagen alpha-1(XV) chain IP100295414 142 kDa 2.0 2.0

Lamina-associated polypeptide 2, isoform alpha 1P100216230 75 kDa 3.0 15

Supplementary Table 2

Patients and clinical characteristics of adenomyosis cases used in this study.

Statistical analysis of the relationships between moesin expression and clinical data

was performed (p<0.05).

Age(year) 0.535 Studentt
test

Median (Range) 47 (37 - 67) 45,5 (35 - 55)
Pregnancy 0.467 x 467
None 4(17%) 1(8%)
More than 1 time 19 (83%) 11 (92%)
Parity 0.467 x 467
None 4(17%) 1(8%)
More than 1 time 19 (83%) 11(92%)
Menarche age 0.482 x 482
<12 2(9%) 2(17%)
=12 21(91%) 10(83%)
History of uterine .

0.006 x .006r
surgery
None 8(35%) 10(83%)
More than 1 time 15 (65%) 2(17%)
Menstrural cycle 0.520 x 520
proliferative phase 16 (70%) 6 (50% )
secretory phase 6 (26% ) 5(42%)
postmenopause 1(4%) 1(8%)
History of hormone .

0.012 x .012r
therapy
None 14 (61%) 12(100%)
Done 9(39%) 0(0%)
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Student

Age(year) 0.335 et
Median (Range) 47 (35-67) 45 (37 - 55)
Pregnancy 0.430 x 2test
None 3(12%) 2(22%)
More than 1 time 23(88%) 7(78%)
Parity 0.430 x 2test
None 3(12%) 2(22%)
More than 1 time 23(88%) 7(78%)
Menarche age 0.972 x 2test
<12 3(12%) 1(11%)
=12 23(88%) 8(89%)
History of uterine
0.774 x 2test
surgery
None 13 (50%) 5(56%)
More than 1 time 13 (50%) 4(44%)
Menstrural cycle 0.166 x 2test
proliferative phase 18 (69% ) 4(44%)
secretory phase 6 (23%) 5(56% )
postmenopause 2(8%) 0(0%)
History of hormone
0.781 x 2test
therapy
None 19 (73%) 7(78%)
Done 7(27%) 2(22%)
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