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Aol APAY Ao DX IAY AT A Eo)A
Enhancer of ZesteHomolog 2¢] &+@ A X4

2 Ao ou|gE AANFAAZ AFEH] gf hH FH o] WAL
A 72| #Le] dZF2l enhancer of zeste homolog 2 (EZHAR)A o] A B A<
ol HERAN= Ao®E Hid v gtk oo & A= Hol
AHASL st TxE MY S A|Eo) A EZH2 mRNAS] &3
= AT, BAZAAREA ] 754 S dotr At ekt

dzxg Ao =34y E EE3517] Y3l Ber-EP4 coated immuno-
magnetic beads, T FIAEAA mRNAE A7) 938 oligo dT
conjugated immunomagnetic be&lsA}-8-3}%1 th. EZH2 mRNA o3}
reverse transcriptase-polymerase chain reactioP@ER)= A s}z, &d
FEE SABGTE EZH2 mRNAS B HAS 93 2 AT 71H ]
3= HAARE f8 A AHAY AEF (PC-3)e AHESTHh &
g AN HE=T, T4 AEAY ST B do] APAY bl
1 242k 1084 dis AFst], =34 EZH2 mRNA 2

ARAAY AEFE ol 8T T73E FAbelA 1009 FFAEE A
AT = e AR v 93T AAdS & AT 29 A
£ o]8% ArtelM = dol AR FATolA EZH2 mRNA?

o ATt A dE2T 2 T4 A-AY Sl B F
2 =), 181t} (p < 0.05, by Mann-Whitney U test).
o] AL FAtolA EEEH TIFIAELAA

Ho] EZH2 MRNA @ AYAY BRI 27] AolE 5T 5
= §43 AAEAA L Ao g 2ej BRE o)A
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polymerase chain reaction (RT-PCR)Z<=% F55 #7187 Y3k W
Hog AbgE 7] A ZE T 199230 Moreno S HolAd A HA
o ghate] T Mo A PSAmMRNAY dS g<lst7] $@ RT-PCR
= AFo®E ALstt 1 o]FE ZxdEdY, d=xd B 5 T
Al RT-PCRS ol&3ste] A4l dAEE HAAslEs B2 975
o] XY= ATt PSA & prostate-specific membrane antigen (PSMA)
MRNAE o] &35te] TxIAY E3AGAEE HE3 295 A9E
A, AR A7 I3 APAY 2] A9 0-72%, do] A
HAY Ao A= 25-100962 THFsAl Haw o gloh

Enhancer of zeste homolog 2 (EZKi2)polycomb group (PcG)t = & 2]
dFo g HAFGARFolH, AX trithorax group (rxG)eH¥d o] EAS
NAE Aoz el rh? varambally 5222 cDNA microarrayg ©|
&3] EZH2 mRNA 233 4% A3 dAHAd Alds, =4 A9

Mol YA w0 Wdo] FAFL wad vl vk

a)

A #
Tl W9 xzA3std Nt western blod A= 22 23L& g1sloth
st H 222 APAFESEL B2 skxpo] A oA EZH2Y 'y o]
AARAGE, TFE4, Gleasond T, = A @H PSATA HT ¢
&3k dEdSdatgta Hauskglth olgd ZAyE EZH2 mRNA
2 g wkgo] ¢F Holo] o EFAxE d8&E F AueE Ve S
A A 8} T

B Ao E A V&3 o2 S ntgow Hol AyA
< s DAY o] FIAFI M A EZH2 mRNAS] &S
RT-PCRZ =% W1+ =07}

2 A2 HolFAA e Hold
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. A 2 494y

1L AFAG AxS} =X EzH2 TE A

7} Al w %

PC3% LNCaP AlX2FE o|&sto] Hdold dAyde AlxolA EZH2
iAol WS dQ15tal, PCH|EFTE ©]83F9] immunomagnetic
bead€ ©]&3 AEEF 9} RT-PCR] RUAEE 718190t PC3 4
LNCaP M¥XF+ 10% %-Elo} @A 3} antibiotic-antimycotic (Invitrogen
Co., Gibcd", NY, USA)e] ¥3t¥ RPMI 1640 medium] 37C, 95% air,
5% carbon dioxidez= 71 ol 4] 1l 35} T

. Western blotting

49 49 PC LNCaP A|ZE RIPA lysis buffer; 50mM HEPES
(USB, Ohio, USA) [pH7.6], 150mM NaCl (Sigma-AldrighSt. Louis, USA),
1% NP-40 (Amresco, Ohio, USA), A0ml phenylmethylsulfonyl fluoride
(Amresco), 1@¢/ml aprotinin (Sigma-Aldricf)ol] 2o #A3A 7). o
s} 20ColA 1A 7F &<t vhAIZL $ 324 3 =39 A skl
olF 9A EEg 5, AT A Tl F =2 BCA protein assay kit (Bio
Rad, California, USAE 43It @2 40ugS 5% SDS-PAGE gel
ol A7|gEste] EE s o™, Hybond¥ ECL™ nitrocellulose
membranes (Amesharm Biosciences, BKY|& A ZltF. Membraneé anti-
EZH2 rabbit IgG (Upstate, NY, USA} 4Toll A 2477 FoF vkS- A7)
%, goat anti-rabbit HRP conjugated IgG (Upstékefd==oA] 1A|3t &2t
A AT whald dbel & ECL Western blotting  detection  reagent
(Amesharm BioscienceB) ©]-&3}] chemiluminescence assay =7 s}
AT

SR EERELER

™o 22518kl A2 immunohistochemistry detection kit (InnogeRéx
California, USA)E AF8-3loith. Alrsld =2 &£gfol=& 37ColA 5
w5t AT dEEA & A4 5 B 3% HAtETA=E
A sttt A2olA 5 &< FHAIICE EEAE F, 1:2000%
3|45 anti-EZH2 IgG (Upstaté} 4TCollA 2447+ Bk WA AT} %

(A



Z 2 Dbiotinylated goat anti-rabbit antibogély streptavidin-horseradish
peroxidase conjugateé 37ColA 524 ZH 2 v-a-Al7] &, 158 &
o} AEC substrate® % o 2 = 2] s}3]t}.

2. SRV AT EZH2 TE EHY &Y

7} RT-PCR assay?] 9174 =

PC3 A3 & hematocytomet& ©]-&3}o] Z-Z+ 1, 10, 100, 1,000Z
10,0001 <] H] E Mo 5L o] Axdg wrEQlth PC3AE
7F 27 ME ] PBS G2 e -, DT A 3T A L9
EZH2 mRNA?] S SA3t= o) Wiy FdatA Algskalch

U 2294 THAE £

g (5m)S EDTA FHol| ol 4Tl ®BAsta, A8 5 173t
ool APA= Wttt dd2 PBS (pH 7.4 343 & (8
N-PBS=1:2), Accuspitl System-Histopaqdel077 (Sigma-Aldricfi) & H.
o &7 =Tk o]E Ao 1000 x ¢ FAOE 108 FeF A4
Balsle] gl TE A9t AAE ST = PBS 1S A 715
of E531271 3 thA] 250 x @] F7olA 10837 YA EEE A
ottt AA" ddHFEE 1% FCS (fetal calf serum, Invitrogen
Corporation, Gibc8"¢} 0.6% sodium citratd ¥3td PBSZ -4 7
=2

t}. Immunomagnetic beadsE o] 43 A 9] A E £

AA 19G1 HYE 234 (mAb Ber-EP4, Dynal Biote¢h Oslo, Norway)
7} F5 Z%9 immunomagnetic beads A3 ¥, 2545 (1 x 10
beads)<t 2] gt @3 Ao H7}sEATE Ber-EP4E tFt ol A A
A% FF AYEAeA EdHe= F O FF (34, 39 kDay
glycopolypeptides membrang&t ol Eo]z o & St g o|t}.?
AE= 4ToA 243 F<¢F wieFaral e, A717%4A] (Dynal magnetic
particle concentrator, Dynal Biote ol gato] Ay AEe} Agd T
< T893 7389 FE2 PBSE 594 M, AHE FES
Al &< 0CAlA Eﬂrﬂ‘}iﬂr.

2} RT-PCR $Z&<& 9]¢ mRNA &3



T&o] 289 A9 A FEE Lysis/Binding BuffeE H7}sto] &3) 3
T A717A oA mAb Ber-EP4 &S AT o] AT AE
o] A mRNAZ ¥&]3l7] 934 Dynabeads mRNA Diretf Micro kit
(Dynal Biotec)Z o] &3}9it}. v ZolE Dynabeads Oligo (d%) 20
W} AEAE Z3kslo] A Lo 5E7F WEZA|ZITE 27| A] o) A
Dynabeads Oligo (d}) 7&<& <#3d}al, washing buffe2 39 A %3131
o}, /HI%Q Dynabeads Oligo (d%) 7&< A7+ 10mM Tris-HCEE. 5-
A7 3, 0ColA #A] Baslyct

ul. cDNA @43} RT-PCR

cDNA3ZHJ 2 reverse transcription system (Promega Co., WI, J45A}
8ot A ZAbA A ol mEt st HF e FS
20.250019, #E¥ 10wl mRNAS EF ggdel o] &3ttt PCRZ
Tagq PCR Master Mix Kit (Qiagen, Germasy) At-&3to] % Wkg-Fko] 50
w7t F == 319tk EZH2 primel= Varambally 5220 <o A9} &=
A3 Priqdolr, W F7HL 94T 18, 60C 45%, 72C 2% (35
cycles)°. & &}3it}.

3 @A dxEqL o] 4% Y= 44

7t 9’3 A

AT U A dx2, T4 2 Ho] APALAY FATrer BF
gt on, Z4zke] giAS 108 08 o] & 304S o ® sk
B gixze2 HwrA 43 7o b8 duo] e dAd Aeds
ez siglon, T4 AYAY ST AFH oz Holvt gle
A2 2AH ARAHEE AY A IAE dFez FIGTh
Aol ARG A B HAF FAlol dol7t FIFHAY FAE o
Joz 3t

U AE gB3eE 22 29 U9 EzH2 2F FA}

A B gz Te]l €9 (5ml)> EDTA FHo| Hol 4T B
sblom, AE 5 WZE ool ddAdR 3 5 FE A B
of o ZxE AW EZH2 mRNAS] S H7lskdltt A+ /el
T2 =Sz SAsE EZH2 mRNAY 2d AEs

ll



Quantity On& progran®. & =3 &} t}.

o $AF £4

Quantity Oné& progran. & =43 A7 Aol EZH2 mRNAS] 2
7Y%+ Mann-Whitney U testE B 1l3}91 0™, pgke] 0.05 7Y o
olgt Ao g 3Tt



. a3}

1. APYAY MNES} ZHA EZH2 &F 89l
fEAe A APHLT AEFQA PCR}F LNCaP Al*E°o EZH2

A= western blottin@- 2 #&g A3, F Al BTl g EZH2
g delo] BT (L 1A). FexF AW AR Aol
Aol APAG Ao A-A =AM A=A st AE o] &
242 B A3 AE F o] F2402 gAd EZHZL &
A=A (2 1B).
A

EZH2 100kD

EZH2

2. &AM AT EzH2 HE BEAY

EZH2 %/ ¥dS Hol= PC3AIXE 0, 1, 10, 100, 1000, 1000DE
RT-PCR 3 A3}, thz#3 Ule] AlZolMs EzH2 2de e
T Aoy Alx 1085F-E AESFTE SISl wEF EzZH2 TR



FEot A" o AT (1Y 2).

Marker Control 1 10 100 1000 10000

a9 2. PC3 Al E£F9] EZH2 mRNA & AMS 93 RT-PCR] W7+
% ofghH]o} A= PC3 A9 /48 9fn g

3 8 FxPAE o]L% dx 49

Aol APAG b} A Zx A FIFI M E] EZH2
A& RT-PCRE o] &3dto] A3 A¥, Hdol AHAY Aol A
sk wkgo] AFE AT (28 3). EZH2 2@ ZFEE Quantity Ond
program& ©]-&ste] FX|3t g Ay, AN e, T4 AHAG 8
At 2 Aol AEAY AT Hy Ul e 4%
345.7+131.8, 349.4+156.7 2 2040.5+1881.30.% U ElT}. o] =
Mann-Whiteny U tesg ©]-&3to] v ust S ], do] AP 3=}
ool wd FEvt A dEza 2 34 dPAY sxprelA B
om A =& As st (L 4) (p <0.05).

NE

ol
|



2R

>4

1
1
1

Marker
Marker
Marker

v Al Eoll Al EZH2 mRNAS] a7

Healthy
Volunteers
Localized
Prostate ca
Metastatic
Prostate ca

[

8

~r

Metastatic PCa
Fo1e o, p<0.05

Localized PCa

Healthy

AlSUB1U| aWN|OA paisnipy

g A EZH2 mRNAS] 28 7} %,

=



v. g

A oA 3 PSAE HAHXANHZZ 9] Gleason 7}
sted =80 9 & 3 ¥ty 9rds
Ao AL WF YA E

£
gfolth? ojzlgk BN TxIA FHIAME Z wA o]
% 7 7

polymerase chain reaction (PCRy3% <
&3 THAAEL T vAHole] gl

10709 AEAE F Ve dAEZNAE AT + A&
a9 vF 9tk 199239 Moreno 51 Aol AYAYL FAto] T
Zd oA PSA mRNAS A S &<lstr] 93] RT-PCRE Ao =&
Agstqltt. 1 o]FE wxE, 3

o] g§ato] A IAEE HAS} o]

PSA B+ prostate-specific membrane antigen (PSMA) mRNA] 83}
DAY SN EE HAES 272 AyEd, dddes A7)
Y Tetd AHAG Aol A 0-72%, Aol AHAYG APA =
25-100962 ThshAl BHalsal ok eji PSA mRNAS HHA4
o Az FEHA Fa A AHA Y AlZERE ol tHE

Ar)
rlr
S8
flo
re
-4
i

ZAo|A FelE ATME G wddths Fo @A Uk®

T3 Elis 5% 474 AgAgel 2 Ay F3YA T &
Az =7 394 ¥, I AAR dolg dorl= d T Bt
3L BhgiTh ofol AR Aol A DM SIGAE ] H Ao
e 944 Fadol dig oZe] A7IHAT olH e dAE B
4al7] fek WHoR FIAES] AFSE A A EEo] o]Fo
A3 9t trE WO ® Her-2/neu Fthdtd o] A7 ctel X3

s gio] Tk AR Febstel, Ady 502
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MRNA 3 @i dhdo] Ayt dole] oSAAREA ] 7Heid s
AA1 8 Varambally 5%22] A+E2 270z Ho] APAY IAE9
D xgd Aol 3T M XA EZH2 mRNAY] 2 S RT-PCRE =
4 HlugomA AR Ao)EAR} e Hold Sz Mo A4
A &g Ths S dotraat skl

EZH2= PcG @i o] dF oz ditfAlzteln, A5 xG T d
°of EAL /e Aoz A Atk fAxr @
Ast= 71102 PcG @A rxG T do] Zggths Aol &
HA Qe PG @A EFAE At FAA wde o
Aste DA AR ZHE-stH, trxG T E -2 PcG T A 9 =
Agste] w2 Az FdS SO APAd Azl A
EzH2 Fd27F 24dstHd dF & fFdAE9] 7)so
g, ol& A= o8 T A FAAEE TFE] o3&l
AAE A5 TF] Hol7k dojutA "ot 28y, EZH2] o8 o
Ae e BE FA27F T4 AdqS A= 71e s 7H AL of
Yt EZH2E Znfnlal 22 AARRIAY Ax A2 AAE w243
A 7] Rho GTPase-activating proteitt> £F JA AAE A A|61A]
gk, Wbl FoFo]l HastHA] A ZAEE oy FEAE FA
AAe7| = gt dE &Y, TF FHIA SR FfHol| BAdt=
MMP-70]1 ME SA5S EA9F+=
gty mEbA EZH2AE HolE fﬁﬂﬂli shal oA
HAS 7 QJIATE o= gk
Y Hr7F 2= o= —rzé%‘jrgz

2 AFAME Exd Ao A Ber-EP4 coated immunomagnetic beads
o]-§ste] TRV MEE EEstaL, £ IAES] EZH2 mRNA?]

d AFE s, oldd Alke oA 7R #)lel Hid
uhzb glieh. 1 A3 do] dEAY s

|

12
2
i
a3

o
=
At (9 4 AR Folug Tag Ae A4l ¢

EZH2 mRNA7} AZ=5 A mkgu}, 1070 o] AFE AE 49 F7}
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et v H AR 2 e ST 7 AAT (IH 2). oF 5ecd] F
I EAsts TSI EE v 2FolnZ, o Ul &I
B AETE HE Vst E VA Heeol B Aow A7
gt = mE FAEE AN dE2TdARE HE BEA =T oFekA|
T EZH2 Tdo] HATE Zoltt ol A SIFIAME e o
& M| 3 7} Ber-EP4 coated immunomagnetic bedd#l] E-0] 29l Aoz
A3t of7ld Aoz AZtEr). Ber-EP4E ETAEoA HHO] FH

3]

A %o 22 Ber-EP4 coated immunomagnetic begde] 83t =3t
AE g AT e Yoz Iz goy® A
Wright-Giemsa @45 &3 <1 vl ostd TG3Axze] o
Ber-EP4 coated immunomagnetic bedds2 35t I & A2 &2
AATH (1H 5). T3 M oA HdH o= EZH2 mRNAH
37 Wl olyd AAE xS Aoz AZHET. wEtA &3
A FAAM EZH20] BFe A Hrishr] A s dEA
ol EAEIAEE Hp Boljxo=w R ¥ F
o] 7ol @ strtal s

BA AT “E B
T ae 4y

1-‘_{]]:

o Hd b nT
rE 10 ox g oy 3

(

x
F1~'
i

L
rr

' ‘ “‘4“
*‘{ o "r:"' "“*5
)} + "B""m.J :‘kn

Qe

:l*‘é 5. Ber-EP4 immunomagnetic besdsT3/d 9 A3 (A) 2 @A
¥ (B)2] 23 Wright-Giemsa® M
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Abstract

Identification of enhancer of zeste homolog 2 esgi@n in peripheral
circulating epithelial cells in metastatic prosteémcer patients

Kang Su Cho

Department of Medicine
The Graduate School, Yonsei University

(Directed by Professor Sung Joon Hong)

Circulating tumor cells (CTC) have been investigads a significant marker
for clinical progression and survival in men withogtate cancer (PCa).
Recently, enhancer of zeste homolog 2 (EZH2), a loh transcriptional
repressor, was reported to be over-expressed iastaiit PCa. In this study,
we analyzed EZH2 mRNA of circulating epitheliallseh peripheral blood as
a biomarker in patients with metastatic PCa.

Ber-EP4-coated immunomagnetic beads were used rieedtaCTCs and
MRNA was isolated by oligo dT conjugated immunonedignbeads. The
reverse transcriptase-polymerase chain reactiorP@EH) for EZH2 mRNA
was performed using EZH2 specific primers and tkgression density was
measured. The sensitivity of this test for detectwf EZH2 mRNA was
determined by serial dilutions of human prostateceacell line (PC-3). Blood
samples were collected from 20 patients with matigsor localized PCa and
10 healthy volunteers, and EZH2 mRNA expressid@TiCs was evaluated.

This test was highly sensitive as it could detéctuinor cells. EZH2 mRNA
expression was obtained from peripheral blood sesnpf healthy volunteers,
patients with localized prostate cancer and mdtagpaostate cancer. EZH2
MRNA was strongly expressed in patients with mateesPCa and the mean
value of mMRNA image density was significantly higltempared to those of
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control and localized prostate cancer group (pG5,0by Mann-Whitney U
test).

In conclusion, EZH2 mRNA in circulating tumor cell&s over-expressed in
patients with metastatic PCa. Thus, it would beocangsing marker in detecting
early metastasis in PCa. However, more specifibrnigae for detection of
circulating tumor cells is needed to avoid monoeacktell contamination.

Key Words: prostate cancer, metastasis, circulating epithedi enhancer of
zeste homolog 2
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