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extraprostatic invasion, pT stage, surgical margin Wag biochemical recurrence status (BCR) 1ae14
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Anevanudiiusiudainensallsaszritnguitiuarlsifinisiiin methylation wes SOX11 vesiae
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# # 5774111230 : MAJOR MEDICAL SCIENCE

KEYWORDS: DNA METHYLATION / SOX11 / PROSTATE CANCER / BENIGN PROSTATIC HYPERPLASIA
APIWAT PUGONGCHAI: Methylation status of Sex-Determining Region Y (SRY)-Box 11
(SOX11) in Human Prostate Tissue. ADVISOR: ASSOC. PROF. SOMBOON KEELAWAT, M.D.,
CO-ADVISOR: PROF. PICHET SAMPATANUKUL, M.D., 73 pp.

Background: SOX11 has been recently recognized as a potential tumor suppressor and
the experiment on prostatic cancer cell line revealed that it was downregulated of this gene
expression. DNA methylation of SOX11 were reported in several human cancers and it’s affecting
to the gene expression. However, the methylation status of SOX11 in prostate cancer has never

been reported.

Objective: To figure out the rate of DNA methylation status of SOX11 in prostate cancer
tissue comparing with benign prostatic hyperplasia (BPH) tissue, and to find out correlation of DNA

methylation with clinicopathological features of the prostatic cancer patients.

Methods: Samples were formalin fixed paraffin embedded (FFPE) tissue obtained from
62 patients with prostate cancer and from 81 patients with BPH. The methylation of SOX11 were
examined using methylation-specific PCR (MSP). Associations between SOX11 methylation and
clinicopatholosical features such as age, Gleason score, PSA level, lymph node metastasis, seminal
vesicle invasion, perineural invasion, extraprostatic invasion, pT stage, surgical margin and

biochemical recurrence status (BCR) were assessed by univariate statistics.

Results: The detection rate of SOX11 methylation in prostate cancer was 80.6%
comparing with 35.8% in BPH. The difference of SOX11 methylation between prostate cancer and
BPH was statistically significant (p<0.001). The SOX11 methylation was significantly correlated with
higher prostate-specific antigen level (p=0.01), higher Gleason score (27)(p<0.01), perineural
invasion (p=0.03). Furthermore, the patients with SOX11 methylation has mean BCR-free survival

time shorter, 19.8 months vs. 44.8 months. (p<0.01).

Conclusions: The SOX11 methylation occurred frequently in prostate cancer and
correlated with higher PSA level, higher Gleason score, perineural invasion and association shorter
worse BCR-free survival. The SOX11 methylation may be used as predict aggressive behavior in

prostate cancer.

Field of Study: Medical Science Student's Signature

Academic Year: 2016 Advisor's Signature

Co-Advisor's Signature
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SnulsalugdMfuuziSwaglaiinisunsnszatgasinwismenisdadaugnuuinesn
(prostatectomy) wagdluseund 20% Yo Ur87nuindl biochemical recurrence (BCR)
el 5 Yndsnsdnseugnuuin tnediulvajresdUiefill BCR 9sLAnn1suninisnseany
v83l3A (metastatic diseases)? ¥ n1swensailsaludagiuazendudnuwaenianain
3¥AUVDY prostate specific antigen (PSA) Lh3A Gleason score urtaslunIINEINTAl W6
% Y | du\lld -osL ¢ | A (34)0)5 v & =
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1. iatgauziSandneanuivinnisanwidudiunure gt Saamualalusove
n13AN¥1 DNA methylation
2. vlogereugnuunniailididuneissiidaeanuvinisdnyiduiunuveiilode

sougnuanniafilidunsiswmunldluisoswenising) DNA methylation

Adfaaadildlunsise

- Sex-Determining Region Y (SRY)-box (SOX)
NP ﬂajuﬁuﬁﬁmﬁﬁﬁlﬂu transcription factor Inaluduiu DNA Ui
A1 minor groove TudlagUunudng 20 ¥lla JunuindAgly
N3LUIUNTT embryonic development Wag carcinogenesis

- DNA methylation
Mg NMSRvY methyl (-CH,) fiensuewsmumiad 5 veaua cytosine i
PYAANULUA guanine ULEI8YDS DNA

- Methylation-specific PCR (MSP)
nens wAlalunIRsIdeUNIsAn methylation lagldnannis PCR fin1s

1% primer N9 W1zAE1RU nucleotide MN19LAA methylation

AdAgY

DNA Methylation, SOX11, Prostate cancer, Benign prostatic hyperplasia
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Prostate cancer and BPH tissue

}

Primer design

DNA extraction

}

Bisulfite treatment

}

> Methylation-specific PCR

= Age

> Seminal vesicle invasion
> Gleason score

© Perineural invasion

= Surgical margin

= Extraprostatic invasion
= Lymph node metastasis
= pT stage

= Pre-operative PSA

= Biochemical recurrence

Clinicopathological features

}

Gel electrophoresis

Data collection

Data analysis




Ua3invaen1sIY
n1safn DNA anBuilefigninwianinlaenisudluresufunazgnilsluvden

N1579U 9199z lANan1sann DNA Julifne

Uszlevunaninazlasu
UsgloviveansAinedl azglins1uieensinisiia DNA methylation v89 SOX11
waganuduiusiudnvagnadinvesiietesdussdmiuslunisfnyisesandnuly

fegngliuuduiiodluussandluniswensal (prognosis) lsaugiSewaugnvunnaeluly
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LONAISHAZINUIVLTNYIVD

uz\39augnIaN (Prostate cancer)
2 I3 = q‘ 2 U U v N oA ¢
uziSatougnuunn WunsSslumamennuanniudududuquedlan laeilgdanisel
nsiinlsanaznisidedinannlsauaninsiuluidazgiiniavedan awnvesnisiinlsadslyl
LY ' 1o o o A a 14 a LY v ! wa ) [
Faau winudvaduidssnineitedunisiialsasulaun ey Useianisidulsaluaseunsa
& a SI Ivdq < o IS 1 2 v Y a g va{ Uu\led
Wevd gosluu 81 nsleia n1sguund wagen®n® dmduiUlsilungiSawasdalad
nsunsnszeludiddunassnyign1sinseugnmainean (prostatectomy) wAnewes
N35nwINUINTIUTENI 20-30% Fwimsiianisiegivedsn® 2 Tutagduasinsldseeiu
999 PSA LagNITATIVNIININTAUN (digital rectal exam, DRE) 1118lun1sNII9ANNTB S
Ui FeAUnives PSA guandfiunIuT19e18kast¥0 R AIn13199 199 Tnanuinly

| o o Y = ! a a A I 2
nauveIUILNUTLAUVRY PSA 7igaannndn 4 ng/ml agiianudssiazidungisamaugnyunn
agalshnnu TugUaeidu BPH Uszuia 30-50% aslisziuves PSA figaunndn 4 ng/ml®
uzdoaﬂyiv o & & . ) o 544':1 K8 Y (4, 26)
wdeilusedvnsdnduiile (biopsy) U1gdnwizveugaaioriglun1sidady
I (% (% v a (% Y1 A

wanmileNMsAnnsadlsa seau PSA feanansaldlufnamunanissnuvesUieiiiuns
prostatectomy lagds18914U9@UIANTEUUNAUTAd1IEERIan5F1UTNT (American
Urological Association, AUA) AMAUATINIAAIENAINITSAEIATEAUVBY PSA LANAY 0.2

ng/ml aglianudeslunisiing1vedlsa wagdmnilinuduuinnal 0.4 ng/ml azlelunis

YMUNYNTAAYIVDILSANINNTUNTNTEA1Y (Metastatic recurrence)?”

M13799 1 AMUNFAYEI PSA UUIANUT B IGLAS YR

Age Range (years) Asian-Americans African-Americans Whites
40-49 0-2.0 ng/ml 0-2.0 ng/ml 0-2.5 ng/ml
50-59 0-3.0 ng/ml 0-4.0 ng/ml 0-3.5 ng/ml
60-69 0-4.0 ng/ml 0-4.5 ng/ml 0-4.5 ng/ml
70-79 0-5.0 ng/ml 0-5.5 ng/ml 0-6.5 ng/ml




mansiiedugadengniniagldtuide (iopsy) liogdnvarvonsadasiing
Tinsavoswadlagazuvsnsadu 1-5 13091 Gleason grade (nwil 1) Tnefdadoaz
seeulTanIafinsanunfignassuduusnudhnansnutsadu fedue 2-10
NA3IY84 Gleason grade 138091 Gleason score FavnilAnunn ANLUITIVRIZITR
rgemuluig® Inganunsautaan Gleason score anal histopathologic grade sonlsidu

3 LNFAGIAISI9N 2%

GRADE DESCRIPTION

1 Small, uniform cells,
tightly packed

2  \Varied cell sizes and
shapes, loosely packed

3 Increased cell size and
shape irregularity, less
distinction between cells

4 Large, irregular,
fused cells

5 Irregular, fused cells
that have invaded
surrounding connective
tissue cells

A7 1 Gleason grade®”

#9797 2 Histopathologic grade®@®

Histopathologic grade

Gleason <6 Well differentiated
Gleason 7 Moderately differentiated
Gleason 8-10 Poorly differentiated or undifferentiated
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MuUsIzErvoINzisIaNgnuuniudagiuaIusouU sz veels AN LN 19D
The National Comprehensive Cancer Network (NCCN)®® tag American Joint Committee
on Cancer (AJCO® Tpeiinsdnutaszazdiisanit TNM staging system waz pathologic T
stage (pT stage) Tun159MUUITZEZLUU TNM staging system %mﬁ’a%yjaﬁﬂizﬂauwé’w
T (Tumor); lumsasiasuiaieugasuzLsagiuvtaagaauzids, N (Lymph nodes);
WWun1sesianisunsnszangluds lymph nodes waz M (Metastasis); LIun150929n13
unsnszeldietorzdug udludgiunisdauuy pT stage avginuazvomziSaiiogluden
anuan mmﬁy’mWsﬂizmaé\’mazmiqﬂmmmmL%fa Tngaansauuslaldu pT1-pTa®@s 29

(S19ALLDYALNULAUAINING 2)



Prostate Cancer Staging \y 4

Definitions

Primary Tumor (T)

7th EDITION

Pathologic (pT)*

CLINICAL pT2 Organ confined
TX Primary tumor cannot be assessed pT2a Unilateral, one-half of
T0 No evidence of primary tumor one side or less
T1 Clinically inapparent tumor neither pT2b  Unilateral, involving more than
palpable nor visible by imaging one-half of side but not both sides
T1a Tumorincidental histologic finding pr2c Bilateral disease
in 5% or less of tissue resected pl3  Extraprostatic extension
T1b Tumorincidental histologic finding pl3a Extraprostatic extension
inmore than 5% of tissue resected or microscopic invasion
T1c Tumoridentified by needle of bladder neck!
biopsy (for example, because pT3b  Seminal vesicle invasion
of elevated PSA) pT4  Invasion of rectum, levator
T2 Tumor confined within prostate' muscles, and/or pelvic wall
T2a Tumorinvolves one-half sseseocee sescssee
Figure A. T4 tumor invading adjacent structures other i
than seminal vesicles, such as bladder, rectum, levator ofgnelobeorles Begional LymphNodes (V)
muscles, and/or pelvic wall. T2b  Tumor involves more than one-half CLINICAL
of one lobe but not both lobes NX Regional lymph nodes
T2¢ Tumorinvolves both lobes were not assessed
T3 Tumor extends through NO  No regional lymph node metastasis
ANATOMIC STAGE/PROGNOSTIC GROUPS® the prostate capsule’ N1 Metastasis in regional
T3a Extracapsular extension lymph node(s)
(unilateral or bilateral) PATHOLOGIC
T3b Tumorinvades seminal vesicle(s) pNX  Regional nodes not sampled
T4 Tumoris fixed or invades adjacent pNO No positive regional nodes

structures other than seminal
vesicles, such as external sphincter,
rectum, bladder, levator muscles,
and/or pelvic wall (Figure A)

Notes

pN1 Metastases in regional node(s)
Distant Metastasis (M)*

MO No distant metastasis

M1 Distant metastasis

M1a  Nonregional lymph node(s)
M1b  Bone(s)

M1c Othersite(s) with or
without bone disease

=

=

11

™ Tumor found in one or both lobes by needle biopsy, but not palpable or reliably visible by imaging, is classified as T1c.
2 Invasion into the prostatic apex or into (but not beyond) the prostatic capsule is dlassified not as T3 but as T2.
2 There is no pathologic T1 dassification.
# Positive surgical margin should beindicated by an R1
descriptor (residual microscopic disease).
5 When more than one site of metastasisis present, the
most advanced category is used. pM1cis most advanced.
 When either PSA or Gleason is not available, grouping should be determined
by T stage and/or either PSA or Gleason as available.

American

Financial support for AJCC
7th Edition Staging Posters
provided by the American Cancer Society

N7 2 sgazﬁuaﬂiﬂmL%wiamqﬂmnﬂ(”)
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dnemilanugnssu (Epigenetics)

Epigenetics \lunalnfimuaunisuanseenvesdulaglifimsiudsuuasdiduiiona-
Telnauu DNA n5iin epigenetics avdiunumdfglunseuiunmsinuressadiiinazidu
N13AIUAN NITWAIUIAIEDU (embryonic development) N15UTENUATINIUGATTU
(genetic imprinting) kagn151gAN1SYINUVBLlATIUlew X (X-chromosome inactivation)
AsuRinUnfvesdunariifidwmanonisiialsanatelsasaustenisiialsausiie
NILUIUNITAIALY VDS epigenetics Usznounie DNA methylation, Histone modification

U
e microRNA gavinlndundfAgyaaidsnisvineu dawadenisiia n1siauINITwaTNIS

FIUNTVD LT 20

@ :
DNA methylation i —

Cytosine DNA
methylation

A e
./

@—
)

RNA strand

3
? RNA-based mechanismsl Hligleasame

AN 3 NTTUIUNITAIRY VDY epigenetics®”
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Tufidazvendratanizludiuves DNA methylation §s1funszuIun1sNIg
epigenetics fiflaufnwfuninluunuivnse gene expression wazlasassveslasuiiiy
(chromatin) N134in DNA methylation {un1siiunyiuiia (methyl; -CHs) USianmsUau
RIUNUAT 5 v89LUE cytosine ﬁae‘jamﬁ’mua guanine Sonsunieiiin CpG islands WU
wnuTaldsluines (promoter) n1siAuny methyl 9gvinaulagiaulesl DNA
methyltransferase (DNMT) Faglans S-adenosyl methionine L“ﬂum'{lﬁmg methyl (A0
4) Inemy methyl 9lUn13Unr19n153UveY transcription factor UNALMLIYBS promoter

in1suanseoneandutiuanad wenaNtiu vy methyl Ngnifiulaznaneilusunisandy

a

294lUSAUTINIA methyl-CpG-binding domain proteins (MBDs) &3 MBDs aginlilussiu
NNNYITOINUNITUATDIEY DNA AU histone i9ulanau dslneun@ual chromatin 7l
nswandeanvedulraglugy euchromatin 1niin13unane DNA U histone dg1enUILIY
ibiasuguuuudu heterochromatin nsid1luduaes transcription factor anas 113
wanteenvedululsaluIE@nas® @ (A 5)

sULUUNI5LAA methylation a1u1sauvslalu 2 wuu Aenisiinfidinasiia
methylation 410 (hypermethylation) kagn1591au18luaesn15iin methylation
(hypomethylation) Tud@uwuesnsiia hypermethylation agiigadasiudundunuiniunis
v & a ' | s VY
Autilesan (tumor suppressor gene) Maglunszuiunisdiegareluiead lawn n1s
navauasiagasliy (hormonal responses) MsUNINVBIAGLEBIN (tumor-cell invasion)
N13AUANININITVBAAE (cell cycle control) kagn139ouuay DNA (DNA damage repair)
= = 2 o | A . o § val - )
FelunsfnwiluusiSainuindumaniiiinig hypermethylation ihlviguegluaniiglivinau
(inactive) in1suans@ananas hazglasnisviiey Tuntwmsadudiy n1sifa
hypomethylation aztinunnludungise (oncogene) n1siiim hypomethylation Tugumanil
oblild a o« avL "Ld i a o a I 2 (5. 6)
Mndinmsuansenvesduninnfiuly uaglulinanenisiiauagnisaniduedlsauziis®

(mwﬁ 6)
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DNA Methylation

Methylating the cytosine of a CpG
motif silences genes

NH,

NH,
N f)’) DNMT h NZ @
0% nll /‘_\ o’}l\ril
S
H

N

AmE@  saH !

Cytosine 5' Methyl-cytosine

A9 4 N34 DNA methylation Iaensifiums) methyl USasATUBUAWILN 5 904

LUd cytosine

(ﬁu”l - http://pubs.niaaa.nih.gov/publications/arcr351/images/zakhari01.png)

ption

Gene transc

Compacted chromatin
gene inhibition

AN 5 N5LAR methylation Aun1saguLUawes chromatin®
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proliferation of damaged
®X‘q Tumor suppressor cells—>CANCER
() /ﬁl[/vw\ —~ (0 — e
Protein not Para:
expressed

.‘ uncontrolled cell
@\ r Protooncogene QFOWth—>CANCER

® MEERE M — S —»%

Protein
expressed

AN 6 ANNFURUSYRINISIAR methylation AUAMSARNZLSS

(i - http://www.nature.com/scitable/content/24705/nelson_figurel CMH FULL.jpg)

Aduwawiaadulunziwiongnuunn (DNA methylation in prostate cancer)

a . < oA f.:l' v [ o
n13LAA DNA methylation TunigiSanundanuiieitesiun1sngan1vnauee s
° v a a 2 & a a o
promoter virliiin1sannienisvianigluvesnisuanseonvesdu dadudunviiauly
N3EUIUNNTANeveLead (cellular processes) liinagidu DNA damage repair, hormonal
responses, tumor-cell invasion %58 metastasis, cell cycle control tag tumor suppressor
1N518971UN15LAA DNA methylation Iumﬁwiamqﬂwm WUAIN19LAR DNA methylation
Ay i ULUALLNeIDINUNTY ' 215961 L6 cancer initiation,
TuwslardutiuazinedrvesiunssuiumsineglulsauziSawiaugnyvain faus tiat
progression Way metastasis (A1W9 7) wazdedaudusiusiu histopathological grade,
clinical stage, invasion, metastasis, androgen independence Wa¥ recurrence Ypalsa?l
2 4pnAINTUTNITII89UN5LAA DNA methylation Tunaie8uwues Tawnya C. McKee and
James V. Tricoli Tw¥ a.a. 2015 lnenudnlunziSesangnunuindinisin DNA methylation
TunangBu Feluwazduaziiuvnuimuimiinuandsiulu? (msei 3) Inglulagtuils

InsfnwdunvainrateiiiaainIy 8ms1n151An DNA methylation Tuusazdufiunnsneiy

(M157199 4) F9n15LAn DNA methylation Tuursduenaazdaslunisiiuaiulinazaiiy
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DNA methylation vo SOX11 lunziSssengnuundalifisneauminen

Epigenetic aberrations Phenotype changes

Normal
prostate
epithelium
Genetic factors P
Aging

Dietary factors _)
Epigenetic changes?

PIN
Methylation of

GSTP1, MGMT —)l

Prostatic
carcinoma

Methylation of

GSTP1, RASSF1A, _)l

RARB2, E-cadherin

Advanced
prostate cancer

Methylation of
APC, E-cadherin, -}l
CD44

Metastatic
prostate cancer

Methylation of

AR, PMP24 _)l
Androgen
independence

Androgen
ablation

A7l 7 N15tAin DNA methylation funisanduvedsauzssiaugnmunn®



#1519% 3 Buiifinisin DNA methylation Tuilleilioway cell line uziissiaugnmun®@

gu

UNUIMEIAgY

ABCB1
AMT
AOX1
APC
BNC1
Cl4orf159
CALM3
CAV1
CCDC181
CDH1
CDKN2A
CHMPAA
CRIP1
CXXC5
CYB5R2
DAPK1
FGFR2
FLNC
FZD1
GPRC5B
GSTP1
HAAO
HAPLN3
HIF3A
HS3ST2
KCTDI
KDM1A

ATP-dependent transporter
Glycine cleavage pathway
Superoxide formation
Tumor suppressor
Transcription factor
Unknown
lon channel control
Scaffolding protein
Unknown
Cell-cell adhesion
Cell cycle control
Endosomal protein sorting / transport
Zinc transport
NF-kappa-B / MAPK pathways
Drug metabolism / elongation of fatty acids
Apoptosis
FGF pathway signaling
Membrane-anchoring protein
Wnt pathway signaling
Unknown
Detoxification
Quinolinic acid synthesis
Cell adhesion
Transcription factor
Glucosamine sulfonation
Transcriptional repressor

Histone deacetylation




ANS197 3 (1)

gu UNUIMEIAgY
KDM4C Histone demethylase
LAMC2 Cell adhesion
LMX1B Transcription factor
MAGIZ Interacts with atrophin 1
MEIS2 Transcription factor
MGMT DNA repair of alkylated guanine
NTN4 Unknown
PITX2 Transcription factor
PPARGCIA Energy metabolism
PPP1P3C Regulates protein phosphatase activity
PTGS2 Deoxygenase / peroxidase
PYCARD Apoptosis
RARB Transcriptional regulator
RASSFIA Tumor suppressor
RASGRF2 Calcium-regulated nucleotide exchange factor
RPL39L Ribosomal protein
RUNX3 Transcription factor
S100A16 Calcium binding
SHC1 Signaling adapter protein
SPONZ2 Cell adhesion
SYNZ2 Regulates neurotransmitter release
TINAGL 1 Adrenocortical zonation
THBS1 Cell cell/cell matrix adhesion
TMEM 246 Unknown
TSPAN1 Mediates signal transduction
VAMPS Vesicle and cell membrane fusion
WFDC2 Protease inhibitor
ZNF783 Transcriptional regulation




#1319% 4 8031n134An DNA methylation TuilleiBeusziisougnmnnmeinailn MSP@
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gu aurisuulaslulyy Fowazn1siin methylation
APC 5p21 27 - 178
AR Xql2 8 - 25
CD44 11p13 22 -172
CDH1 16922.1 4-61
CDKN2A 9p21 0- 69
(p16MKaa)
CDKN2A 9p21 336
(p14"%)
GSTP1 11913 36 — 100
MGMT 10926 2-16
RARB 3p24.2 40 - 84
RASSF1A 3p21.3 34 - 100

&1 Sex-determining region Y (SRY)-box (SOX)

Sex-Determining Region Y (SRY)-Box (SOX) vJuBufiuanseondulusiu sox
unundu transcription factor ¥1eududinszgunisvineu (activator) wazdinanas
911 (repressor) Tunszuauns transcription Jagtunuind 20 ailn dasendungueos
AH Tngofudnuasanuadiondswadlaseadnweadlusiu Tounmumisfiduiu DNA (High
Mobility Group box DNA-binding domain; HMG-box) #iunualun1snsgaunIsuansean
(Transactivation domain; TAD) Wag #1LAUINITNANITHEAIDDN (Transrepression
domain: TRD) udu (Fsnmdl 8) uenaniiu SOX FalunumiAsitosiunsfiauives
801U (embryonic development) 4n32UaUNTNENTRY SOX Aziertoatunisfvun
WA (sex determination) N15a319LAaUTEAM (neurogenesis) NSWAILINITVBY neural

crest cell (neural crest development) n15as1atdnlden (hematopoiesis) WarN15&a519

nsean (skeletogenesis)” 7Y (1519 5)
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1 204
Group A |SRY [ | HVMG | |
1 391
SOX1 :' [wve [[f_H 7o HH H |
317
GroupB1|sox2 | [§| HMG | | 1D |
1 446
soxa v [f__ ] HEE o7 |
240
soxta[[wma | | mD [ ]
Group B2 1 276
sox21 [[ HMG | [ TRD | _—
SOX4 [ HMG | [[[_mo |
Group C | SOX11 [ iva [] Il [|| 7D |
1 315
soxt2 [ Trme [ JT] [0 ]
63
SOX5 | cc | [ cc | [ HMG |
828
Group D | SOX6 | [ cc ] [ HMG | |
622
SOX13 | HMG [ |
446
SOX8 [ HAMG ] [ 7AD ]
‘ 509
Group E | SOX9 [ HMG | [ |
446
soxto [_| | HMG | | TAD |
1 388
sox7 || HMG | | TaD
1 414
Group F | soxi7[ | HMG | TAD |
1 384
SOX18 | [ HMG | | Tap | ]
1 233
Group G | soxts| [ HmG [ | TAD |
1 753
Group H | soxao [ [ HMG | TAD

Il PolyGly [ PolySer
E=] PolyAla [P Asp/Glu rich
[ PolyPro Gln/Pro rich

N7 8 Tassasevesllsiu SOX™
(HMG: high mobility group DNA-binding domain,

TAD: Transactivation domain, TRD: Transrepression domain)



A5199 5 Lanesazden SOX family Tunszuiunis embryonic development®
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ngu SOX 8w SOX unumdAgluniswmun AL
vasigeu (daasuud) vulaslalay
SOXA | Sry Testis determination Ypll.3
SOXB1 | SOX1 Lens development, 13034
(neural determination)
SOX2 Neural induction, 30926.3
(lens induction, pluripotency)
SOX3 (Neural determination, lens Xqg27
induction)
SOXB2 | SOX14 (Interneuron specification, 3922
limb development)
SOX21 (CNS patterning) 13932
SOXC | SOX4 Heart, lymphocyte, 6022.3
thymocyte development
SOX11 (Neuronal, glial maturation) 2p25
SOX12 (Development of many tissues) 20p13
SOXD | SOX5 Chondrogenesis 12p11.1
SOX6 Chondrogenesis, (cardiac 11p15.3
myogenesis)
SOX13 (Development of arterial walls, 1931
pancreatic islets)
SOXE | SOX8 (Development of many tissues) 16p13.3
SOX9 Chondrogenesis, sex determination 17925
SOX10 Neural crest specification 22913
SOXF | SOX7 (Development of vascular 8p22
and many other tissues)
SOX17 Endoderm specification 8ql1.2
SOX18 Vascular and hair follicle 20p13.3
development
SOXG | SOX15 (Myogenesis) 17p13
SOXH | SOX30 (Male germ cell maturation) 5935
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Brain, glioma, medulloblastoma

(SOX2, SOX4, SOX9,
SOX10, SOX11)

Head and neck

= (SOX2, SOX4)

Lung Breast_ (5OX2, SOX3,
(SOX2, SOX3, SOX4, SOX4, SOX9)
SOX9, SOX11)

Gastric, oesophagus

Leukemia, lymphoma (SOX2, SOX4,
(SOX4, SOX11) SOX9, SOX17)
Hepatocellular Pancreas
(SOX4, SOX17) (SOX2, SOX9)
Colon Endometrial

(SOX2, SOX4,
SOX9, SOX17)

(SOXx4)

Prostate

Ovary
(SOX9) (SOX4, SOX9)
Testicular Bladder
(SOX2) (SOX4, SOX9)
Melanoma, skin Sarcoma
(SOX3, SOX4, SOX9, SOX10)

AN 9 MNLERIANLLNEITRIUBS SOX gene fuugiSalusienzsngg”

Yonani SOX gene urazailinaziianunnuiertosiuuzissunaseters o
ait 9 Tngludhutiazrenannfamsfin SOX gene T atosfunziSeiaugnmann el
$189°UNN5ANWI I SOX anegwiln, SOX2 ﬁswmmfﬂLﬁuﬁaﬂssﬁuuamﬂ'u cell proliferation,
cell survival, cell metastasis, cell migration wazésluan cell apoptosis Yosraduzsec?
SOX4 Hufieataeiiu tumorigenesis YoasiougAMIIN waznsuanseaniiinniAuluiaaig
\Aedeeiu progression 231151.51 2 SOX9 way SOX10 nuidinisuanteaniifnunflu
uzide Ineranisudnseaniiunniiulures SOX9 waznisuanseeniidesiulires SOX10 Hu
fiannuietosiu ageressive progression 1815 SOX15 wuidnisuaneeniianadly
nauuziSonanvun winalnltunzissiengnuundalifisneau egrslsfiony lofisneanuly
testicular embryonic carcinoma wu31 SOX15 azludfud proliferation ves cancer cells.>?
sox7 ladseanuinfiaaaudfdu tumor suppressor gene Tnensuanseaniiviniulives

SOXT7 aglUsus cell proliferation waz colony formation Fan15uanteaniianasues SOXT



23

Thuflrunieatioeiu aggressive progression e uazLEnaNTUNSLERBENTIANAS
w84 SOX7 Wurau1a1nn15iin promoter methylation®? 32

Tudiuvesdu SOX11 fis1eeuin SOX11 funumiieadesiunisiauivesssuy
Uszamuaznszuaunisasaadusyamlval (Adult neurogenesis)” 12 sausadiunuim
\Ju oncogene® way tumor suppressor gene!!>19 Tuifesonuazusddunaisefoas i
F18UUNUIMNIUNLL5RBaNgNUUINTeY Zhiyong Yao wazame Tul a.f.2015 lnefnw)
AnantAves SOX11 wuindamaud@idu tumor suppressor gene lagnasdudanis
proliferation ¥@4iad N13 migration YBYAE WALN1S invasion Yadwad? Tudagdudl
N13An®IN15LAA methylation a89 tumor suppressor gene lunatgNgis Fan19iiin
methylation 8193wieatestusfiunisvedlsaviofisfesiunmsuanseanvestiu sludu
sOX11 lafinsAneuags18911un15AR methylation Tumaneuzisa leun nasopharyngeal
carcinoma Wuniin3iin methylation 67.4% lunguuzi5a uazlinunis methylation lu

nauitlallduzise §en13i1in DNA methylation 993 SOX11 9199ilunuvlunisiasekaznis

yn3nveeaduzisetY sneauly hematopoietic malignancies Wu31N15LAA methylation

CRR|

(%

HuNNRUAUNILanseanvas SOX114 dnsulu epithelial ovarian cancer 151891471115
a . a o v 6@ a 5 | Aa

1in methylation fanuduiusiunisanaazed mRNA wazlusau uanainiulunguniinis

a A v ! a o i ° ] I aa ]

wanseanlusiuiianatieenin 10% AdNIINITRYTOAMINIINGUNTNTUAAIBBANINAT
10%"" Tu gastric cancer #51e91unuinlunguuzi5elinisiin methylation fis 55.1% uae
7.9% lunqunlylanzisa Tnen1siin methylation fiauduiudiunisnensallsaiilis lne
lunguiiinisiin methylation 9gidnsin1segsenniniinguiiin unmethylation®
wanaIntudIdinis@nenues Lena Nordstrom wazandg laslafnwilu cancer cell lines
naeyin FIHAINNITANYINUINENISLAA methylation ves SOX11  lunguvesiwad
Burkitt's lymphomas, follicular lymphomas wag diffuse large B-cell lymphomas wag Ll
WUNI5LAA methylation Tun aj' Nigaa mantle cell lymphomas, brain cancer uag
neuroblastoma uslunauiead ovarian cancer, breast cancer Wag lung cancer Wu31inN13
\in methylation v81 SOX11 lulwaduneilnves cancer cell® ulutagiunisdnyinig

\Ain methylation ve3 SOX11 TuwziSssangnuunnuudalifisnea
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nguguaznann1simalla Methylation-specific PCR (MSP)

\Alla Methylation-specific PCR (MSP) gnwWmu1lae Herman haganzlul

A.7.1996 Tngo1dendnn1siudIuin DNA fewmatia polymerase chain reaction (PCR)®"

[y

® Tudruveunaila MSP Juagldlusiues 2 4 Asdniunigiearduiinilelndfiia

a

methylation (methylated sequence) wazd1uiianalelnddiliiAin methylation
(unmethylated sequence) N15LATU DNA Lﬁlaﬂ/‘f’]ﬂﬁﬁ%m MSP #8331n15%1 bisulfite
modification 1ol ANAIINLANAI9T81I19 sequence TiTvud cytosine Tin154An
methylation fulilAn methylation Tnenendsnisvi bisulfite modification 9ziUAewuIUd
cytosine Fladiiin methylation \Huiua uracil Laznusasudua thymine Aenas
n13v1UATe1 PCR wsiluuSiaaiua cytosine fifinnsiAin methylation ﬁ?ul,ﬁmhwﬁﬁ%m

bisulfite modification lUualazdsnady cytosine WuLAn®® fanwi 10 uazani 11

NIHz

C
/ 3
N N -CH:

| S-methyl- ”
cytosine

é '
o 07N 2,

A\ 7
NH ) (N
| 2 Vv a%o ﬁ
(& * C

///\C <<

N N
cytosine “ I thymine ”
(@ © C
07 ™ N - \ I(I) Oéc\ N S
7
"704,;3?(0 N/C ¢ 4
70
. | uracil ”
(& &
07 ™ - -

AT 10 UARINTEUIUNTT methylation, bisulfite modification wag PCR®®
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Methylated DNA Unmethylated DNA
fl——-r G —{ G ——
[} Bisulfite [
CH, CH,
5 CE—CG S—— LG —UG
4 \ YU MS P 4 \ Y
CH |,|||. LH |:||-|.

ST TLGTTICE T 5 CE—CG — f——ug —ug —— B G TG T
T ¢ 1T TITi, eee o L‘; TR ITHHTII]
e N

A Ve
Amplification Mo Amplification Mo Amplification Amplification

A 11 watia methylation-specific PCR
(‘17'im : http://pubs.rsc.org/services/images/RSCpubs.ePlatform.Service.FreeContent.

ImageService.svc/ImageService/Articleimage/2009/L.C/b821780¢/b821780¢-f1.gif)

Polymerase chain reaction (PCR) Wundnnisiléludunouvasmsinu Msp Tag
wafia PCR Tidumadafldluninfiusiuau DNA TlE DNA fiflusanmnntu gnitamnlud
A.A.1984 1ay Kary Mullis n@aaiianiewsiu®

wadnn15ued PCR Aanisifinsiuanues DNA {Hunsdansizs DNA aelnsiann DNA
Funuy (template) Aifiogsetoulust DNA polymerase msdaiasizsiazldlnsiues (primer)
1 glumsvuAzen wasilansluuisendmed 6 Tnsdunauves PCR dufleg 3 duneuly
uRagIaUA® denaturation, annealing &y extension Tneilssavdundaid®® (i 11)

- Denaturation tiudumaunisléaudeulunisusn DNA aregliuen
sonluaneifien ewugunnsdiunduves primer

- Annealing Lﬂu%umauﬁ@maa primer 93119UfU DNA template iuen
Huaneioanns 2 1§u Tnearluduludiunisiinssdusy wazd
sz AUsumaues nucleotide Ustinuiy

~ Extension Wuduneusioiiu nucleotide Litadaaszei DNA anelvl Tne

Sudaasizaindaie 5 ludauate 3’ langanduroulasl DNA

polymerase AMuAN5oU



M13799 6 wansansluufisen PCR

a1sluufjisen PCR
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ANa5UNY

A13WUFNTINAULUY (DNA template)
lwswas (Primer)
- Forward primer
- Reverse primer
aywustanalalnadase
(deoxynucleotide triphosphates; dNTP)
- deoxyadenosine triphosphates (dATP)
- deoxycytidine triphosphates (dCTP)
- deoxythymidine triphosphates (dTTP)
- deoxyguanosine triphosphates (dGTP)
Magnesium chloride (MgCl,)

Taq DNA polymerase

\Ju DNA template TuufAzen
§UffU DNA template i3y

A5FLATIZY DNA anelal

Wuwaiialglun1sdaasizsi DNA

anelvia

Julaeulwsives Tag DNA
polymerase
Hueuledlunisdewdn ANTP

WiadaAs1zY DNA anelval
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Regionof<5 EEEEEEEEEREREEEEEN] ?
interest S e
l 98°C
5"""""“ T T TrTrrrrrrrrrrr 3' )
B EEE B EEEE B E N Denaturation

Temperature is increased

3102001030303 0303133) . toscparateDNAstrands

R e ‘ Annealing
3 ; 3Ll ] 5 Temperature is decreased
Template ., Primer ,, Primer to allow primers to base
DNA strands " 2 pair to complementary
1 1 0303130301313 030131-: .
3 L5 DNA template
l 68 to 72°C
'l'>.5 TTTTTTTT (TTTTTTTT> Extension
s CWRRTSRVATY. - 5" Polymerase extends
DNA s?:a: ds < - s primer to form nascent
5' T FEe T T3 DNA strand
3 1108014 [ L1l s »
Istcycle — 2ndcycle — 3rdcycle — 4thcycle ---------- > 30th cycle
TOOOOOOONT  IOOOOOOOOT IO DO
i@ @ i T 2! =2 billion copies

.. IO
2=4copies T  IIIIIIND  EOOOIIID
2°=8copies I I

IO DO Exponential

24 = 16 copies Ampllﬁ'catlon
Wm Process is repeated, and
OO the region of interest is
T amplified exponentially
T
T
PHITH T HIT I

25 = 32 copies

A 12 wanstumeuluufisen PCR
(s - https://www.neb.com/~/media/NebUs/Page%20Images/Applications/

DNA%20Amplification9%20and%20PCR/pcr.jpg)

Uffsenaenyuivusiaiiosiuluauasuufisendladmuald ddluyngsouasil DNA
iR dudnuae exponential 3 il 13 Nd13f@91n DNA fuwuy 1 ¢ Wieaasuufisen 1
sou aglaidu 2 g antwdu 4 ¢ uay 8 ¢ wasiinTuTwSesTuiuuninm lagaiunsn

AL UAlLLMEERs 2" Muuald n Aeduiuseuveslfjisen (cycle)
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4th cwvele
wanted gene = . . ]
—_— eyl T — Exponential amplification
————— 2nd evele
e lstcycle ---- 35th cvele
template DNA —— —
P “
4 copics Beopies  lheopies 32 copies 2 =68 billion copies

AN 13 wansdnwznIsiiLTLYes DNA Tuufjfsen PCR

(‘171&1 : http://missinglink.ucsf.edu/tm/molecularmethods/images/clip_image003.gif)

Wodugauiseniudnuiumematia PCR udl nandniilaainufisen PCR (PCR
product) aglianuisaueaiiumenilan Aalun13LATIEYiNG PCR product a¥feaasn

Aasrgrlaunisldnisuenvuinves DNA vuiu taeldnszualnia Sundn el

£
=3

electrophoresis Ing DNA azLadoufluuiu densindeuilaziusgfuruinyed DNA 3
ansauen DNA Tuusazauiald ndsantduilufensae Gelstar nucleic acid stain w3o
ethidium bromide wé3ahlugaeldiuasdanslalean (UV) wietildglneiniosaneuay
3519980198 (Gel Documentation System) Jaiilatimannismnie PCR wildlumnaia

MSP uaanunsaaguiunauvas MSP ladanini 14



Sample gDMA : 5"-CATGCGGTCGACGT-3"

STEP 1 Sodium Bisulfite Treatment Modification

SN MSP with Unmethyl (U} & Methyl (M) primer

After Bisulfite treatment, all unmethylated
Cytocine (C) is changed to Uracil (U).

- Unmethylated : 5% UATGUGGTUGAUGT-3"
sample
M | M
. Methylated : 5% UATGCGGTEGACGT-31
sample

U Primer : 3'-ATACACCAACTACA-5’
M Primer : 3'-ATACGCCAGCTGCA-5"

Gel electrophoresis and Analysis

Primer U M

PCR Mo Mo PCR PCR PCR

Praduct Band Band  Product Product Product

u | u ]

Complete

Complate Minture of
unmethylatad methylated unmethylated
sample sample and methylated

sample

29

The conversion process of a DNA sample
is performed in the bisulfite reaction.

All unmethylated Cytosines are converted
into Uracil, while methylated Cytosines

remain unaltered. DNA purification step
is followed.

The PCR primer sets (Unmethylated &
Methylated) are designed to distinguish
methylated from unmethylated DNA
for MSP (methylation-specific PCR).

After PCR amplification, you can
discriminate between methylated and
unmethylated DNA sequences of interest
by gel electrophoresis.

AN 14 JuURpUNITANEINISIAR methylation AewnAtian MSP

(ﬁuﬁ : http://www.komabiotech.com/product/plmages/methylation_principle.gif)
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uni 3

A9 HUN1SIVY

sULUUNTSIY

[y

NN ATTINTTUL  Bralana N

(Cross-sectional descriptive study)

Uszunsane

¥
o/

Builanguaiagng

1 a

msfneiagldfnuduiledegnnduuzse (PCa) $1uu 62 fogrs lngunain
-, aa 2 & a1 g < o
NN3AATULLBMETT prostatectomy wazBulilasieugnyuntailiiluuziss (BPH) 91w 81
M18E19 1agu131NN5ARTULLEAIETT transurethral resection (TUR) @etuiilaazgninw
anmlaenisusvlesunduuazgnilslunisnfiuuden (paraffin block) Tuguuuuves Formalin-
fixed paraffin-embedded (FFPE) block nsenesine 15ane1u1agniasnsad aniniuin

e A9Lml W./.2549 - W.A.2556 TUIDNINUAILADINIUNITININSLALNENTENNE

el lunsAataanIutidatine 1glunisAnen

NA9INISANLABNTUIBLYINTIUIATIN1SAY (Inclusion criteria)

1. Jurulsuzdweugnuunilasunsitedeguduannesunnd
Sy & ! ) aa o A o a L4
Judwilesougnvuniilasunisiiadedu BPH lnenstuduainnensunnd

3. uguilefegluguuuures paraffin block 3nnANENEINeT AngwINEAEnS
PNANTUNMINGFe (Eenedivne lsmeiuiagnansal annivalne)

4. Juwilelasunsitiadelul w.m.2549 - w.f.2556

5. Fuiile paraffin block 7ildlun1sfny azdesilanmitauysallitigadeny
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nasinsendenduiiesanainlasenisise (Exclusion criteria)

1. utudlovesiinefiivsy Mdulsauseiindug e

2. Lﬁuﬁ??mﬁjaﬁuaqﬁﬂwﬁﬁﬂizﬁfaﬂ’ﬁ%’ﬂmé’w%’ﬁ (radiation therapy)

3, Lﬁuﬁ??mﬁjaﬁuaqQ’ﬂwﬁﬁﬂiﬁam'ﬁ%’ﬂmé’waaﬁuu (hormonal therapy)
0. Dutudlevesieiifivadusieioond 5% vudladieude

5. doyadnwarnaadidnildlunis@nuliasudu

NIAUINTUIAUTEYINTANY
Tun1sAuINITEIANgUR108199E 4T A WINAINEN T VUINAIREENTUNTS
Uszanurdndiunsedosasvaanguilielinsiudnuinussynnivsedssvnsiivunnivg

2
NNGRT n= Zgq,PQ

2

d
furasnvunanguilegslungutuiefiluuzss
n = Swanseteiiruanle
Zo = Zyos = 1.96 (two tail) finudesiu 95 wWosiius (95% confidence interval)
P = 9n31n191AA DNA methylation U893 SOX11 Iuﬁuﬁa PCa =0.8

(AWlsinnann pilot study Avhnisfnwiluiledenzisesangnuun 91w 10 578

WUENI5LAN methylation U89 SOX11 §1UU 8 578)
Q=1P=02

d = AAnuratseasuneausula 10% = 0.1

(% v [
Y] [J

Y 1 1 a & A <@ Y 1w
PNUU "U’]‘L!’J‘L!G]'J’e]EJ’NIUﬂQiJGUULU’e]VlL'U'HLIZLN"USI@WI’]ﬂU

n= (1.96(0.8)0.2) = 62 ¢wE4

(0.1)2
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ffi'lmmmsumﬂﬂﬁjuﬁfaaﬂ'ﬂa“lun@:u%ul,‘ﬁaﬁiaugnwmn‘lmﬁ‘lzjﬁluum’%’a (BPH)

n = Srunudegafiduanld

Za = Zoos = 1.96 (two tail) gty 95 Wedidus (95% confidence interval)

P = §n351n"1547in DNA methylation ¥83 SOX11 luduiiie?l BPH = 0.3
(Aiildunan pilot study AvhnsAnuluifeideldluuside (BPH) 1w 10 518
WUNISLAR methylation U89 SOX11 U 3 518)

Q=1-P=07

d = memuraapdeuiiseusuld 10% = 0.1

fedu  SruausesndlunguiudedeugrvanninlaiiunsSasldiving

n= (1.96)(0.3)0.7) = 81 @we19

(0.1)

TunisAnwtnaudiegnaiiduuzise (PCa) 31U 62 #9819 wasTulilofauanuin
4 E]

Talaidunzi$e (BPH) 97117 u 81 $19819 TIUNUA 143 e

UszLiuasesssy

1. vdnanumsnluyama (Respect for person) ngn1svennudusaufiinsiuly

M3y win1s3deililunsfnwianduilowas teyaarniaseileuvesyUie Falloguad

a o LY [

Aawalasunsitade lnelifinsfeseiieiutoyalaenssaingidnsanlunside fideasiiv

Y

Shwianuauanginsanlun193de lneluwuuduiinteyassladl identifier v seyfies

AL lunTIdY

2. viannishiuselewd linelmAndunsng (Beneficence/Non-maleficence) {15

o ¥ 1

Tunsideagldlasuuslenilag orainanudesssiesigidisiulunsidedisadnios fe

LY [~ [y v

ANNaUYeRinsulumMITeosgnidamey ideasinuinmanuduresiidnsidluniside
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3. vdnANULAsTIN (Justice) Aodinauein1sAniwazoaNtRLI LB TNIITANTIAIY

[ va o

deauselevunaindnaglasu idedasvesniiunisveanudugeuanidnsinlunisive

£
av A 1

M IT89ev0 U RN WILNTISINGIVIATHIAINTH
4. TA59N157398TLANIUNNSRAITANRTUTITUNNSINY INNAUNINUITUET SUITY ALY

WIVEAENT INAINTAIINNINGRY S9d IRB No.440/59

\n3asilauaraunsainnside
1. Microtome (Thermo electron corporation, USA)
2. Microtome knife
3. Cold plate
4. Surgical Blade (Swann-Morton, England)
5. 1.5 ml microcentrifuge tube (Axygen, USA) e Microtube Rack
6. 0.2 ml PCR tube (Axygen, USA) ez PCR tube Rack
7. Dry Bath Incubator EL-02 (Major Science, Taiwan)
8. Microcentrifuge GMC-260 (Daihan Labtech, Korea)
9. Analytical Balance SI-4002 (Denver Instrument, USA)
10. Centrifuge Mikro 200 (Hettich, Germany)
11. Vortex mixture VM-300 (Gemmy, Taiwan)
12. Cryotube Box
13. 4°C Refrigerator (Sanden Intercool)
14. -20°C Freezer (Sanyo)
15. Transferpette S Pipette 1, 10, 20, 100, 200, 1000 ul (BRAND, Germany)
16. Pipette tip 10, 200, 1000 pl (Axygen, USA) uag Pipette tip box
17. Nanodrop 2000c spectrophotometer (Thermo scientific, USA)
18. Veriti Thermal Cycler (Applied Biosystem, USA)
19. PowerPac HC Power Supply (Bio-Rad, USA)

20. Electrophoresis Cell DYCP-31DN (Beijing Liuyi Biotechnology, China)



21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Barnstead MicroPure Water Purification System (Thermo scientific, USA)
70°C Incubator (Memmert, Germany)

Gel Doc XR+ Imaging System (Bio-Rad, USA)

Computer with Quantity One 4.6.9 Software (Bio-Rad, USA)

Sterilizer Autoclave HVA-85 (Hirayama, Japan)

70°C Incubator (Memmert, Germany)

Microwave R-250 (Sharp)

Examination glove (Megaglove)

Face Mask (Welcare)

Barnstead MicroPure Water Purification System (Thermo scientific, USA)
10 ml Serological Pipets (Falcon, USA)

Pipette controller (Eppendorf)

100, 500 ml Cylinder (Pyrex, USA)

dnsnliuazyanaaaanlglunuidy

1. d1swadinlalun1sanamdue (DNA extraction)

1) Absolute Ethanol (EMSURE, Germany)
2) 70% ethanol
3) Xylene (DaeJung Chmicals & Metals, Korea)

4) Qiaamp DNA FFPE tissue Kit (Qiagen, USA)

2. mimﬁmiﬁuﬂﬁ?ﬁm bisulfite treatment

1) EZ DNA methylation gold kit (Zymo Research, USA)
2) Absolute Ethanol (EMSURE, Germany)

3) Deionized Water

34
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3. mitﬂﬁmﬁmuﬂﬁﬁgm methylation-specific PCR (MSP)
1) EpiTect® PCR Control DNA Set (Qiagen, USA)
2) Tag PCR Master Mix (Qiagen, USA)
3) Methylation SOX11 forward primer (Pacific science, Thailand)
4) Methylation SOX11 reverse primer (Pacific science, Thailand)
5) Unmethylation SOX11 forward primer (Pacific science, Thailand)
6) Unmethylation SOX11 reverse primer (Pacific science, Thailand)

7) Deionized Water

4, ’s'i'lil,ﬂﬁmﬂuﬂﬁ'ﬁ%m gel electrophoresis
1) Tris base (Vivantis, USA)
2) EDTA, Disodium Salt, Dihydrate (OmniPur, Germany)
3) Acetic acid (glacial) (EMSURE, Germany)
4) 50 bp DNA Step Ladder (Sigma, USA)
5) DNA Loading Dye, 6x (Biotechrabbit, Germany)
6) Agarose Powder (Axygen, USA)
7) Ethidium Bromide (BioExcellence)

8) Deionized Water

3BAUUNTIRY
< o/ [
N1SNUATEIS
13 v 1 Y & A I a [ a aa
1. iusegsvuiiafiogluguuuuvesnisiiluuden (FFPE) 99n01A33nen53nen
ANELNVEAIENT PRI NGNSy (H1ene13Inen Tsane1uiaguiansal @n1n1e

Ine) Aunt W.A.2549 - W.A.2556 31U 143 §19879 ImaLl:u'aLﬁu%ul,ﬁamﬁwiauqﬂmm

U 62 feE1e wazdulloneugnranniafliluuess (BPH) 9117w 81 faegns



36

2. Fiveinaladiiloldainiuni1sdou hematoxylin Wag eosin (H&E) u1AnLAoN
sumisuuileenldfnwsiniue1asdiusnm
3. dralandieg19vulileludnniutaIng microtome U1A 10 pm §1UIU 5-10

sections laluvaen 1.5 microcentrifuge wiotluain DNA

AsananLauLd (DNA extraction)

1. nnsain DNA Ingldynd11593U Qiaamp DNA FFPE tissue Kit (Qiagen, USA)

N15LASUUA1TALANLADUNIT LTI

- fiu Absolute ethanol 25 ml Tu AW1 buffer 19 ml

- @y Absolute ethanol 30 ml Tu AW2 buffer 13 ml
SumauN13alia DNA

- duileidefidngauiadios microtome vuin 10 luAsou 1Y 10
sections ldluviaan 1.5 microcentrifuge

~f xylene 1 ml mauliidfudieia3es vortex mixture 1uiian 10
Junit wazthluusiesfininmds 14,000 rpm Wwaan 2 wiit anty
anaulaia

~ \fin Absolute ethanol 1 ml wawlidnsusiewnses vortex mixture waz
Wluduwiesfinnnuds 14,000 rpm Huwaan 2 widl mﬂﬂfuamdaﬂaﬁq

- Washmasanslifigumniivies iuszezinan 20 wil

- Y ALT buffer 180 pl uag proteinase K 20 pl nauliidnfugieindos
vortex mixture

~ Incubate #eiA3as heat block 71 54°C Wuandudu (16 4lua)

~ Incubate #eip3d heat block 7 90°C urian 1 Falus

~ B AL buffer 200 pl aslumaen naulidnfugaeiedes vortex mixture

NHINUULAN Absolute ethanol 200 pl wazuauliiiunigAIos

vortex mixture
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gnansazanefioglunasaiiegns unldly QlAamp MinElute column (7
oglumann 2 ml collection tube) udrirludumdss finnmisa 8,000
rpm uiaan 1wt andufisvaen collection tube fiftdanlaog

WAy AW1 buffer 500 pl Talu QlAamp MinElute column (ldlunaen 2
ml collection tube viaaalusl) udniludumies fin1asa 8,000 rpm
Hunan 1 unit 9anifuiienasn collection tube ifidaulany

WAy AW2 buffer 500 pl Talu QlAamp MinElute column (lalunaen 2
ml collection tube viaaalusl) udniludumiss fin1asa 8,000 rpm
Hunan 1 unit 9nifuiisnasn collection tube Aifidrulasy

111 QlAamp MinElute column (ldlumasn 2 ml collection tube %aen
Tuad) Tthusles finnanga 14,000 rom iunan 3 undt anifuilaen
2 ml collection tube

111 QlAamp MinElute column snldlunaena 1.5 microcentrifuge a2
{Biu ATE buffer 50 ul 9t duwmdes Ainnumds 14,000 rom 1Ju
a1 1wl

DNA 7igfinldaziluiiuiigamgll -20°C

2. Yau3unnives DNA Tngldiedes Nanodrop Spectrophotometer

1 lUswATU NanoDrop 2000 Tuaeuiiines

FonnsTn Nucleic Acid vdsaniudaunaindunisda DNA luntiee
vgnasazaty ATE buffer liloldluns¥n blank wéednty Blank Tu
TUsunsu

nem DNA udnanUu Measure

gruNaUSunaes DNA 1871 Result table
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AUz dlun15InUSIas DNA

- YMANUALBINIEUALE deionized water NBUNISITINU
- winiimsdadildgnaesdiivinaiuage1niie1usie deionized water

waLyinn15im blank Tyl

3. N13:99319U3uau DNA Tivinfiuynseeng (DNA dilution)
- 138319 DNA nildanadudy 25 ng/ul tneldans C,v, = GV,
C,= Anutuduiiuduues DNA Aiald
Vi=U3119i5u83 DNA Aldlunisidoans
Co=Anaududugavinegfe 25 ng/ul
V,=US119580vine

- ¥1NN15+38979 DNA A28 deionized water

nsviugisenlunesludalna (bisulfite treatment)

1. yhuiiselufenludaludlagldyadnsagu EZ DNA Methylation-Gold Kit (Zymo
Research, USA)

N13LA3UUANSAYANENBUNT LTI

- Lfin Absolute ethanol 96 ml lu M-Wash Buffer 24 ml

- w38 CT Conversion Reagent lagn1si@u DW 900 ul t@u M-Dilution
Buffer 300 ul waziiisl M-Dissolving Buffer 50 pl a1ntiunilumanlsidn
fusher3es vortex mixture tHukian 10 wndi

Tupaunsvirufiseladenludalng

~ \fiu CT conversion reagent 130 pl uay DNA fiafials 20 ul ulaly

“aen PCR UagHaulagn1sgn pipet Tu-a9 3ntudndumies
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Yvaen PCR wildluiaies Thermal Cyclers (Applied Biosystems,
USA) Tneflan1azgamgl wazan fail

98°C 1Jurian 10 w1l

64°C \Juran 2.5 Hlus
Incubate 7 4°C \Junandufiu Uszana 20 $3lua)
W3 M-Binding Buffer 600 pl Talu Zymo-Spin™ IC Column (ﬁasﬂu
“aen collection tube) mﬂﬁf’uﬁm’ﬁazawﬁa&ﬂwaam PCR (#ith
29N1N91NLA303 Thermal Cyclers) wldlu Zymo-Spin™ IC Column 7
31 M-Binding Buffer U33q0¢ wagnaulaendnviaen Ju-ag

ilutunies 1ausa 14,000 rpm Wuaan 30 i andundiula

a

flagluviaan collection tube fis

L@ M-Wash Buffer 100 pl LLEliI’Jﬁ’lVLU{juLMeJ.EN ﬁﬂ’nmﬁ’s 14,000 rpm
Juan 30 i

sl M-Desulphonation Buffer 200 ul Tnsmasandlifgumgiivios
Huszeziaan 20 i wdnhluduwies fiennands 14,000 rpm Wuwaan
30 AU

L@ M-Wash Buffer 200 pl LLé'aﬁﬂ"LUfJuLﬁsN ﬁﬂ'gmﬁa 14,000 rpm
uwan 30 3urit arnthudis M-Wash Buffer 200 ul udniludumies
fiAuiss 14,000 rpm sHurian 30 3undl ntiuiisase collection
tube

111 Zymo-Spin™ IC Column wnldluasa 1.5 microcentrifuge waaLAw
M-Elution Buffer 10 pul mﬂﬁ?uﬁwvl,ﬂﬂum’ﬂm ﬁﬂ’nwﬁa 14,000 rpm

Wuran 30 Juni

DNA fiinunisiujisentadenludalidazinluiiuigamgll -20°C
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Abuznlunsla CT conversion reagent

- CT conversion reagent 1 viaan a1xnsatdlun1siugasela 10
Uinsen
- CT conversion reagent Huasilineuas

- CT conversion reagent anunsawfiuiigaumaiiviosls 1 Au inuiigamal

Y
4°C 19 1 dUai wasiuiaamgdl -20°C 161 1 o

a

- mendinisiniu dunsadnguldiigamall 37°C waziilunaulidiu

U

AIELATDY vortex mixture NBUNISITITU

miaanqu‘lwsma%ﬁi%‘luﬂﬁﬁ%m methylation-specific PCR (Primer design)

1. msduAuasuiiapalelng
Auniaiduiiandlelndves sox11 lugrudayaiiuled National Center for
Biotechnology Information (NCBI, http://www.ncbi.ntm.nih.gov/)* wuingiu SOX11 fveg

vulasluleuai 2 (2p25) Usenauig 1 exon dnuilandlelvaiaiuens 8,719 diua

Y

LY

ntugdeyagduluguuuuvas FASTA 3gnUIAIUNUIEUYD SOXIT LTUAILARIAUT

Y

a

5692667 - 5701385 fannd 15 ugiseauladiuniavesluslunesdsogludiunes

va o LY

upstream Uszanad 2,000-3,000 ALuaneuiiandlalnavesdu’® 12 meafidedaidduiieg

[y

lolnaludiuas upstream 2,000 Aruauibdluniseenwuulnsiuesd lneiFuasuaaidud

5690667 — 5692666 3T 16
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~ Genomic regions, transcripts, and products

Genomic Sequence: | NC_000002.12 Chromosome 2 Reference GRCh38.p7 Primary Assembly v

Go to nucleotide:

R

Go to reference sequence details

Graphics FASTA GenBank

NC_000002.12: 5.7M..5.7M (11Kbp) ~ | Find: v |@ag - I + AT JoTools » = | R Tracks + (@ P -
K |g.692 K 5693 K |5.694 K 5635 K |5.E96 K [5.657 K |sE52 K [.69% K |5.780 K |.7eL K |s.702 K
Genes, NCBI Homg sapiens Rnnotaticn Release 108, 2 ®
1E558.1
TRIL
i _BE31a5.3 > > > > > > | HP 083853
Genes, Ensembl ®
ENSHERERE24 2540
T EN3TO0E0453264 EHSTI 79 B— =
STEBBEE453E7E
ENSEARREALFESET
ensToesaszzzen: | [N > > > > > > > | ENSPOBEOEIZZEES
dbSNP Build 147 ({Homo sapiens Annctaticon Release 107) all data ®
B ——— = o wiime win o . T . v
ClinVar Short Vdriaticna based on dbSNP Build 147 (Home sapiena.. ®
dbSNE Build 147 ({EH sapiens tati Releas.. E
FllL-3eq excn coverage, aggregate (filtered), NCBI Heme sapiens RAnneotaticon Release 108 - log base 2 scaled ®
FllA-zeg int jpanning reads, aggregate ltered), NCBI Hao sapiens Annotation Release 1028 - log base 2 scaled #®
RNA-seqg intr eatures, aggregate (filtered), NCBI o sapien. E
s 22
FASTA ~ Send: ~ -
Change region shown i

Homo sapiens chromosome 2, GRCh38.p7 Primary Assembly

NCBI Reference Sequence: NC_000002.12
GenBank  Graphics

>gi| 568815596 5692667-5701385 Homo sapiens chromosoms 2, GRCh3B.p7 Primary Assembly
ACCTCCGCACGAGACCCAGCOACCCEETTGEAGCGTCCAGCCCTGCAGCGGATCATGGTGLAGCAGELS
GAGAGCTTGGAAGCGGAGAGCAACCTGCCCCOEEAGGEGCTGGACACGOAGGAGGGCGAATTCATGGETT
GCAGCCCGOTGGCCCTEOACGAGAGCGACCCAGAC TGGT GCAAGACGACGTCGEECCACATEAAGCEELL
GATGAACGCGTTCATGETATGATCCAAGAT CGAACGCAGGAAGAT CATGGAGCAGTCTCCGEACATGEAC
AACGCCGAGATCTCCAAGAGGC TGEGCAAGCGCTGGAAMATGC TGAAGGACAGCGAGAAGATCCCGTTCA
TCCGGGAGECGEAGCGEC TGCAECTCAAGCACATGGCCGACTACCCCGACTACAAGTACCGECCCCEEAA
AAAGCCCAAAATGGACCCCTCAECCAAGCCCAGCACCAGCCAGAGCCCAGAGAABAGCGEGECCGEEEET
G6CGECGEEAGCGLAEECGEAGEGCEEGCGETGCCANGACC TCCAAGGGCTCCAGCAAGAAATGCGECA
AGCTCAAGECCCCCACEGCCACEEECECCANGECAGGEGAEGCAAGGCGGCCCARTCCGEEGACTALGS
GGGCGCGEELGACGACTACGTAL TEEGCAGCE TACGCGTGAGCGGCTCGGGCGECGGCEELECGEECAAG
ACGGTCAAGTGCGTGTTTCTGGATGAGGACGACGACGACGACGAC GACGACGACGAGCTGLAGLTGLAGA
TCAAACAGGAGCCGEACGAGGAGGACGAGGAACCACCGCACCAGCAGCTCCTGEAGCCGECGGEGCAGTA
GCCGTCGCAGCTGCTGAGACGC TACAACGTCGCCARAGTGCCCGLCAGCCCTACGE TGAGCAGCTCGGLE
GAGTCCCCCGAGGEAGLGAGCCTCTACGACGAGGTGCGEGCCGGCGCGACCTCARECGCCEEGEGCEECA
GCCGCCTCTACTACAGCTTCAAGRACATCACCAAGCAGCACCCGCCGCCGCTCGCGCAGCCCGLGCTTC
GCCCGCGTCCTCGCGCTCGETGTCCACCTCCTCGTCCAGCAGCAGCGGCAGCAGCAGCGGCAGCAGLEET
GAGGACGCCGACGACCTGATGT TCEACCTGAGCTTGAATTTCTCTCAAAGCGCGCACAGCGCCAGCGAGT
AGCAGCTGEGGGGCEECGCAECEECCAGGAACCTGTCCCTTCGC TGATGGATAAGGATTTGGATTCGTT
CAGCGAGGGCAGCCTGEGCTCCCACTTCGAGT TCCCCGACTACTGCACGCCGGAGCTGAGCGAGATGATC
GCGGGGGACTGACTGEAGGCGAACT TCTCCGACCTGGTGTTCACATATTGAAAGGCGCCCGCTGCTCGCT
CTTTCTCTCGGAGGETGCAGAGC TEEGTTCCTTEGGAGGAAGT TG TAGTGGTGATGATGATGATGATAAT
GATGATGATGATGGTGETGTTGATGETGGCGETEGTAGGGTGGAGGGGAGAGAAGAAGATGCTGATGATA
TTGATAAGATGTCGTGACGCAAAGAAAT TGGAAAACATGATGAARATTTTGGTGGAGT TARAGTGAAATG
AGTAGTTTTTARACATTTTTCCTGTCCTTTTTTTGTCCCCCCTCCCTTCCTTTATCGTGTCTCAAGGTAG
TTGCATACCTAGTCTGGAGTTGTGATTATTTTCCCARARAATGTGTTTTTGTAATTACTATTTCTTTTTC
CTGARATTCGTGATTGCAACAAAGGCAGAGGGGGCGGGEECGEGGGAGEGGAGETAGGACCCGCTCCGGAA
GGCGCTGTTTGAAGCTTGTCGETCTTTGAAGTCTGGAAGACGTCTGCAGAGGACCCTTTTGGCAGCACAA
CTGTTACTCTAGGGAGT TGGTGGAGATATTTTTTTTTCTTAAGAGAACTTAAAGAACTGGTGATTTTTTT
TTAACAAAAAAAGGGACCATTGCAACTTTTGTTAATTTAATTTTTTTTTITTTITITTITTTITTTITITTITIT
TTGGAGGGAGAAAACTGATGTCTTCTATGCATCCGAT TCTTAACAAAACTGCAGGGAGC T TGAAAMAATG
CAGACTGTACAAACGCT TACAARAAAAAAAACTGTGAAC TGACTTAAGATCAGAGTTTACTTTTCAGATC

Whole sequence
® Selected region

from: 5692667 to: 5701385

Update View

Customize view =

Analyze this sequence
Run BLAST

Pick Primers

Highlight Sequence Features

Find in this Sequence

Related information
Assembly

BioAssay by RNA target
BioProject

Components (Core)

Full text in PMC

Gene

Genome

HomoloGene

Identical GenBank Sequence

Map Viewer

Al 15 uansdoyavesdu SOX11 niiules NCBI®Y
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FASTA~ Send: ~

Change region shown &
Whole sequence

® Selected region

Homo sapiens chromosome 2, GRCh38.p7 Primary Assembly

NCBI Reference Sequence: NC_000002.12 from: |5690667 to: 5692666
GenBank  Graphics Update View

>g1| 568815506 :5608867-5692666 Homo sapiens chromosome 2, GRCh38.p7 Primary Assembly

CGGGGAAGTGE60EGEACEEGEECEGGAATGGCT TATCGCAATGECGETAATTTTTTCAAATCATGATCTGT

GTAAAACACGGTATTATTTTATGATATTAGAATCCTCAGAGAAGATCCAATACTTAAGAAATGTAGTATT o
AATTGCAGGAGGGCACCTGAAAGGAAGCAGATTCGGATAATTTTCCCAGTCCTACACGGETGATTTCTCT Customize view 2
GGTGAAGEGATCCEGGCAGTETCTTAGGAACT GCTCAAMGTTCCCAGATACCCAGT GCTGEGEGETGTGE

AGAAGGCGAGGGTGGCGACAGACCATACCTATGAAGCGGTGATTTTCTTTAATTGCCCCCAGAATATCCG

TAGAGGTAGTAGEGACT CAATAAAGAAACACARAGGAGACGAACACEEC ACGATCACCGEEETCCECGGC Analyze this sequence -
TGCTCTGCGAGGCCCAGIGCGCCCCAGETCGCAGCTCCCCAECCGCCAGCECACCTTTCCATCTCCAGGS

AAAATATTTAGACGGGAAACTCGAGTGCACCTTATTTTCTCTTTGETTTATGAGT GACCCAGAAGGCTTC Run BLAST
TAGCTCACAATCGCACGATTTCAGGACGAGEC TECCEGAGAAGLGCTGECGACCGAGEATGEGGEAAGGA Pick Primers
c (s GGCEGAGGGEC GGEGGCGGEGAG o

GGEEAGE GCCGGECCCCTCECAGEGACGCCGERCEEGRE Highlight Sequence Features
GCGGGCTTECTEGAGCCTGLEGE6ACCCAGAGCCCGCT CCAGAGLCAGEL CTEEGABTEECCAGCTTGAAC Find in this Sequence

CCGAGGGCCCCGCAGACCGTTACTCCEECCCCCGCCCEEGGCaE6GCECECEE666CECGECEEAGCCCA
ACCCGCACAGCCOCGTCCCCARACACCACCGAGGAGGGAAAACAGACGGAGAAAAAGGATAARACAGAAA
AATGCAAAACGGOGEAGGEAGL TCACCGCCTCTCGAGCTTTAAATTGATTTCTTTGCCT TACAAAAAGGG
AGARAGGGAAAAGGAGAGCAGAGCCCACGTGCCOGGAAGGTTGLTETCTTCAAGCGCCACCTTCCGTCGE Related information
CCAGGGCCGLCGCGEGELTACCEEELEEGLTCEEGGLGECGACCCGGEEEAGCGECCGAGCCCCGCGAGE Assembly
GGCTCGCCGOEGAGCAGLTGCGLCCACCCCGGOECAGGLCGEGLOCGELTEACCECGAGCCGEGCGGAGE

CCGCCGTCTCABGCTGEECACETGCCCGAGTGTGTGCACCCAGEGAGTGAGCECACGICATCCGETATCE BioAssay by RNA target
CCGTCGGACCTCCCGEEGACTEEECACARAGGCGCGCGEGECCTCTCCCOGEACCCGGTCCTCGGTTAGC B\UP!’U]EC\
GCCGGCGCCCGAACCATCCCGETTCECCCCGGECCGCCCGCTCCCCGTEETGECCGCGCGCCGCTTCCGAG
CATCCCGAGAACAGGCECATCTGTGCACACACGCGGATTTTTTAAAAATAACATATTTCTAGACATGCCT
CCTCTCOCCCCACCCCCATCTT TECAAAGCAGCCCGGAGGGCGEEGTGEAGGGECGEGECCTCCGAGTTA Full text in PMC
ATAAAGGAAGATGGELGEAGCCEGCCCCCAGCCATTGELTAGCTGGGEEGAGTGATGTCACCCATATGACA

Compenents (Core)

CCCTGATAACTAGTTGAGAGAGAGACCTCAACTTTTTGCAGAAGGAGCGCECGCGCCTGERAGAGCTCGE Gene

GGTCCGGCALTTGCG6TAGGAGCCACGAGCCGGAGAGAGGGETCCCAEGLTGICTCGACCGCCGTCGCCA Genome

CCGCCTCTCCTGTCGCGACCGCAGC TCCCACCACGCCGECGECCGTCETCEICGAMGCCACCACAGCCGT

TGTGTGCAGECT! CGCGARAGCGAGGTGCCEAGRACTTTGE HomoloGene

AACTTGCCCAGGAAGGT BEAGGEGT GEGAGGGEEAGGGEE Identical GenBank Sequence
Map Viewer

‘dl v o W a ¢ 1 55[’ 1 ! I3 VL 2 (41)
AINN 16 mema;&amﬂumﬂa‘la NALUEIUYDY upstream ANY1TI 2,000 ALUSFINNLIU YA NCBI

2. mseonuuulnsiues

Tuniseenwuulnswesasidwudanalelnaludiues upstream Aidumlutunou
19AUTUIY 2,000 Arua anldlunisiiasizsing laeldlusunsueoulal MethPrimer
(http://www.urogene.org/cgi-bin/methprimer/methprimer.cgi)“? nafiliannnsiaszi

A . g.ll o I v PN a v 1 Y Aaa =2
WUIH CpG islands NUA 4 AU AIAINN 17 waraNUITeAsUNTNIn1TAnwI Y

uzSdulaiden CpG islands sunisd 1 ulglunisAneiiesainilsiesiuin CpG islands

'
al

° A a a v ) (15) Yn A . ° '
ALLAUIN 1 UANULAYIVBINUNITLARIDDA T NI ‘U'J NONI RN CpG istands ALAUIN 1 U

= o A <1 a

TolunseannuusazlalnsasnlalunisAnuisieazdensinisned 7 Inelnsiwasdagiiiy

L3

wumdue (amplify) ludwdrduiiandlelvai -302 81 -169 Asouagu CpG site I9AUA

16 ALY
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b CGls: CpG islands
‘0"3” & -~ '___/‘Mf'“"\\ ,_/ M\
53 "/ ™ -~ - 4 V[v\w-/
o o e el
g% CGls CGls CGls CGls
28 4 3 2 1
o e 1 1 I I
<
-1500 bp -1000 bp -500 bp
CpG !l 110U 11 1 N (1 AU (LA LA L LR NI 0 WA
w
¥8
£
8 [l
53
oo
Ll gV
 mie— L
=350 bp =300 bp -250 bp =200 h? =150 bp =100 bp -50 bp
CpG| | | I L T |1
HF [ I R
vF —
Input Sequence ~MSP Primer Set CpG Island
— Methylated-Specific B——0—m
Unmethylated-Specific O— s

AT 17 wanslns CpG islands 99 upstream 28981 SOX11 9nmsesniuulnswes™?

AN5197 7 wansansudinalelnavadlnsiwesnlialunisanyi@?

Primer Sequence (5’-3°) Tm Product
(°O) size (bp)
Methylated sequence 124
- Forward primer ATTTTAATTTTTTGTAGAAGGAGCG 58.52
- Reverse primer AAAAACGATAACGACGACGAT 58.64
Unmethylated sequence 133
- Forward primer GAGAGATTTTAATTTTTTGTAGAAGGAGT 58.58
- Reverse primer CAAAAAAAACAATAACAACAACAAT 56.61

bp: base pairs




aq

3. Asneaaulnsiues

dosnlnswesiflflumideignesnuuuinidusfiusnissniusionihnmameasuiiie
mganailun1sduiu DNA ﬁmezaﬂuUﬁﬁ%m (annealing temperature) 1nun1591484
9UUNNVBY Step |, Step Il (8nL3U annealing) ua Step IIl INMTANWINDU(SIBALLDYAGY
m5797 8)1® Tpefinsneaey annealing temperature §i 50°C, 52°C, 54°C wae 56°C lunis
naaadlglignansazatedniagy Tag PCR Master Mix Kit (Qiagen, USA) Tunisnaaadlaedl
mﬂuﬂﬁﬁ‘%mﬁﬂmiwﬁ 9 uazldyn methylated, unmethylated DNA control 1w DNA
template (EpiTect Control DNA and Control DNA Set, Qiagen, USA) #519@auUnNalagns
wen DNA fenszualniin (gel electrophoresis) nan1snaasInuINLanuuzveduy (Band)
99N13LAR methylation wag unmethylation Lﬁm%uashﬁmwuﬁqmmﬁ 58°C(fanmii 18)

[

H30denlY annealing temperature 71 54°C

[y

WY

= 50°C 52°C 54°C  56°C
— M U M UM UM U
m
ot

150 bp ——

100 bp

AMd 18 mineaeulnsiues Tngld annealing temperature 7 50°C, 52°C, 54°C uay 56°C
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M5 8 hansan 1zl it wagdnuseuildlunisviugisen Msptd

Junau BRI a0

(asAnaLded, °C)

Step |
94 5 U7
Step Il
Denaturation 94 30 AU
Annealing 54 30 Ui
Extension 72 45 Juii
Step Il
Elongation 72 10 w1
X40 cycles
as197l 9 ansildlunisvihu§isen msp
a1sluufisen Ysu sia 1 Unsen (W0
Taqg PCR Master Mix 10
Forward primer 0.4
Reverse primer 0.4
DNA template 1
Distilled Water 8.2
Total volume 20

MMsINIIUILARUREA8mATiA methylation-specific PCR (MSP)

Wwinuansaraefinisnedl 9 lnessanBenues primer oglunsnedl 7 91niuii
ansavanefiwiouSousosuds uwhnisiind uiu DNA Tagldia3as PCR Thermal Cyclers
(Applied Biosystems, USA) Tagflan1izgaumadl an uagdnnusoudildlunsviufasen
MSP famn5197l 8 Mevdamsiufizeasaud s DNA Ikumsiiivdnnuioudesud

(MSP product) Tunsiagau DNA sgadnisuenaignszualuiin (sel electrophoresis)
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NMsHENEN8RLBUBRIE3S gel electrophoresis

W33 2% agarose gel Tu 1X TAE buffer Inaldensnaiuns agarose Usu1as 2 g.
sia 1X TAE buffer U3uas 100 ml 91ntusinisazanelaglianudenlasinioslulasim
wazihunnasly gel chamber fia3ouly soli el wisdfidnwaziduiu waziile gel di
snwapdufuuds Thiumneliluedos run gel 91ntuni1 DNA fiimunisfiusiuumiund:
1Inanaslu agarose gel U119 8 pl Inumauiu DNA Loading Dye, 6x (Biotechrabbit,
Germany) wagluan 50 bp DNA Step Ladder (Sigma, USA) U315 5 pl a3 power
supply Wnszualuding 150 vifluian 30 unit leradoudsliundeudae ethidium
bromide 1funan 15 Wil udahlugrauazaioguiaalagiaiesineuaziinsizsinimaa (Gel

Documentation System)

ANLULUNN15LM383 1X TAE buffer (ANANWIN )
- W38Y 10X TAE buffer Usuims 1000 ml
- W38Y 1X TAE buffer Usu1ms 1000 ml Inenisw@u 10X TAE buffer 100

ml W@uAU deionized water 900 ml

nsauaLaza1esURAlAELATRENELAAATIENNINRE (Gel Documentation System)

1aiiutaatdnluluiaIee Gel Doc XR+ wWaLd11Usunsy Quantity One Tu
ABNT MBS A NUUNALABNLATEY Gel Doc XR+ tiiaRBINIsaNa nTuAdnUY Epi White
Al v @ 1 [ o 1 1% a o a I3
Wieliuaaukkualulsunsy wagusudundaaalanefivyuuedlusonsuiiames
nanuuAdnyy Trans UV kag Auto Expose AuaduLiioTasiesing wasnatuiinlud

AINLIA

v XY
n1suuiindaya
ANaN13fiA methylation nldnmaafineAIeATes Gel Doc XR+ melusunsy

Quantity One lagUuiintayaas data sheet
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n13nssaUTaYA

1. doyanisiin methylation 283 SOX11 aziiutoyalaenistuiieg1eduLleniinis
LA methylation %38 unmethylation %30 partial methylation 99nN1SNAAIAIY
WALA MSP uazns9dauNaneis gel electrophoresis

2. 5ﬂ‘HﬂJ8‘VINﬂ§ﬁﬂﬁ]$LﬁU“ﬁEJ;JUaﬂ,ﬂ'i]’]ﬂNﬁﬂ’liGli’Jﬁ]ﬁ]’]ﬂWEJ’l%LLWV]Ej

n3ATEidayaneain
1. AudnwauziugIueUlsNniuifnew asinausdeyalusuiuuAnade diu

eauuinnsgu Aidy uazdeyaiosaz(%)

[y

2. UoyadnsINsiin SOX11 methylation agtnauadeyatusuiuuiosas(%)

[y

3. doyadnuaenandin sdnaueteyalusUiuuiasas(%)

4. nsaEnwUSEUBUSATINISIAR SOX11 methylation S¥nina@ulilousiSesoy

(% (%
a = 1

anvsnAuguileseugnyunnladiliidunziss asld Pearson's Chi-square Test Tu
NI IEVteya

5. ANUENITUSIENINNISAn SOX11 methylation fudnwaeeadin (Yeyalenas)
9¢l4 Fisher's Exact Test lunsitaszvideya

6. ANUAUNUSTENINAISIAA SOX11 methylation fuB1e %38 F¥AU PSA (Tayalds

U3y 9el9adii Student’s t-test ¥59 Mann-Whitney U-test Tunsiinsiendeya

v v a oA 9]

7. AUFNNUSIENINToUALTINANDUY 219 Pearson's Chi-square Test Tunas

EEREATRH T
8. nsAnwszuzUann BCR (BCR-free survival) ¢lY Kaplan-Meier Survival Analysis
uwag Log-Rank Test lun1siimsnzvideya

9. dayamhunfAnwazinmeilaglalusunsy SPSS rasdu 23.0 lngAiveusulaazil

seautd1An19adian p value < .05
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uni 4

HaN133ATITtaYA

UsLunN5A8819

lafnwidseynsmegieanduilleseugnuuinvesitiediuiu 143 51 Negly

Y Y

[

sUBUUPR4 paraffin block Ne1uN1T3TadeuarSnwuuas Usenaulse ﬂfju;:jﬂwﬁtﬂu
mm%fwi@mqﬂwmnﬁwmu 62 578 Toywade 66 U Useau PSA 1y 17.4 ng/ml Builanld
= I aal | v | a1 & & |

Anwunulaeds prostatectomy luduveanquitiedeug nusintaliiduusise aerunis
Aladedu BPH Hduou 81 318 flongade 70 T fszau PSA 1de 7.7 ng/ml Fuilenild@n

uuAUlaeAS transurethral resection (TUR) (518a2L8muiialfiusian1s1adl 10) n1seatdan

° | & al = S N v v % ¢
GanuwuﬁlaWﬂﬁummﬂm ﬁ]z@JLuEJLEJE)VIN’IUﬂWSEJE)ZJmEJ H&E ﬂﬂﬂiﬁﬂﬁ@ﬂﬁgﬁﬂiiﬂu

‘:1' Y] & X A o =
151997 10 @maﬂ‘wmzwugﬂuﬁumQﬂlswuﬂmﬂﬂﬂwﬂ

Variables Prostate cancer BPH

Age at surgery, years

- Mean £SD 66.2+5.7 70.2+7.5

- Range 52-76 56-86
PSA level, ng/ml

- Mean £SD 17.4+18.2 7.7+6.5

- Median 10.3 6.2

- Range 3.6-75.4 1.0-50.6
Weight of prostate specimen, ¢

- Mean £SD 43.0+15.6 20.2+14.1

- Median 40 17

- Range 13-103 2-63

Source of tissue, %

- TUR

- Prostatectomy

62 (100%)

81 (100%)

TUR: Transurethral resection
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NANISANEINTSIAA methylation Y89 SOX11

n13AnwiigaUsrasananlunis@nwignsinisiia SOX11 methylation lagna
n1sAnwIAINFeg1vulasiengnuuINenuAI UL 143 518 ARUNSANYILALTS MSP

LLaz@NaImEﬁ% gel electrophoresis L1718 Ufi U DNA Ladder F9 DNA fifln15.iin SOX11

[ ]
= = =)

methylation #393n15LAA SOX11 unmethylation a¥dl band IAATUNALALS 124 %38 133
bp AUERU (Nl 19) mﬂmamimaaawuiﬂuLﬁaLﬁaﬁLﬁumzLémamqﬂmm 920N
n151An complete methylation 72.6% Tagwudiuiu 45 518lu 62 518 n15LAA partial
methylation 5 578 Andu 8.1% wariin15iin unmethylation 19.4% wiluduveniiede
BPH #8n51n151An complete methylation 25.9% lagwudiuau 21 s16lu 81 518 dns
\An partial methylation 8 578 Ay 9.9% wazdinisiAin unmethylation 64.2% (A151971

11)

A31971 11 kan1sAENWINISAA SOX11 methylation

Methylation status No. of PCa (%) No. of BPH (%)
Methylation 50 (80.6) 29 (35.8)

- Complete 45 (72.6) 21 (25.9)

- Partial 5(8.1) 8(9.9)
Unmethylation 12 (19.4) 52 (64.2)

MntuinsAnyUTeufisuauuanA1sesnisin SOX11 methylation lung
dedeiifuuuarlunguiiloie BPH Tagainnsiinu SOX11 methylation agwuind
n134n partial methylation M19g3783autsfnewilu 2 gUwuu Ae 1.ARLeNNEY partial
methylation senltuuaziikaiiinanie complete methylation ¥3e unmethylation 1l
Tufinw Gemuihmaiin methylation lunguveniadeiunmilaruunndiuniain
methylation mamajmﬁm?ia BPH ogeflfudfyvneada p<0.001 LLaﬂud’mgmeﬁ 2
fleen partial methylation Wunsiia methylation U19dU wazilonsivdaunadig
wAdia MSP 9sfidnuaziiniu 2 band Faldtiingy partial methylation 1139ufungs

complete methylation udhundnen nanlanuniniledeiuuziSdianuuanaiaiung



50

\in methylation ¥@enguiilewdia BPH aghaliludAyneadiaf p<0.001 (157199 12) Hewa

31NN1536A129N9 2 JUuuldunndtafiy nneaideddladanquiniinasiin partial

[

methylation ¥ungu methylation uazthfeyaluinszianuduiusivanuaeniandin

AT 12 ANULANANNVBINIAA SOX11 methylation szninanguuzsanas BPH

Methylation status No. of PCa (%) No. of BPH (%)  p value
Complete Methylation 45 (78.9) 21(28.8) <0.001
Unmethylation 12 (21.1) 52 (71.2)
Complete Methylation+partial methylation 50 (80.6) 29 (35.8) <0.001
Unmethylation 12 (19.4) 52 (64.2)

14 Pearson's Chi-square Test Tun153tAs1%%

PCa1 PCa2 PCa3 PCa4 PCa5 P
M U M U U M U M U M U

PCa6 PCa7 PCa8 PCa9 = N
M U M U M U M U M U M U

BPH1 BPH2 BPH3 BPH4 BPHS5 N
M U M U M U M U M U M U

e

BPH6 BPH7 BPH8 BPH9 P N

M U M U M U MU MU M U

A9 19 HAN15ANYT SOX11 methylation Tuilleigesiaugnuann mewmaila MSP
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91 mf 19 WannI5iin SOX11 methylation IuLﬁaL?jaﬁiaMQﬂﬁu”lﬂ 18 f989
Usgnavlude odonsiSdeugnann 9 reg1e uaziilodo BPH 9 dragna mudidy,
LaU M unuUfisen methylation waziau U wnudfisen unmethylation iseuiiguiu
50 bp DNA Ladder wan1s@nwn1siin SOX11 methylation 9zl band Lﬁm?gfmm@ 124 bp
WAz SOX11 unmethylation 2%l band ifatuaua 133 bp lnensiadeurasauiy positive
control (P) wag negative control (N)

TunduiloiBouziSadeugnuunn innsifin SOX11 methylation fidagns PCal-3,
PCa5-8 uazdin15iin SOX11 unmethylation figheg1a PCad, PCag Iuﬁ’gusumﬂzjmﬁm%
BPH fin15fin SOX11 methylation 7ifvagns BPH5-6 finsifin SOX11 partial methylation

fishogne BPHT wavinisiin SOX11 unmethylation fishogns BPH1-4, BPH8-9

AUAUNUSIENI1IN5AA SOX11 methylation dudnwaiznieadintugUreinduusss
AONGNUNN

[y

lunsfineil §ITedanuaulafinwanuduiusseninanisiia SOX11 methylation
Fudnwaen1eedtn ieaANUENRUEYRINITARN SOX11 methylation TUATNAIILTULTY
! P P < fph Y aa v
AaqveslsalugUeniduusiSwiaugnuunn tnednwagnieedinazdsenauluime Gleason
score, S¢AU PSA Nou prostatectomy (Pre-operative PSA), lymph node metastasis,

seminal vesicle invasion, perineural invasion, extraprostatic invasion, pT stage, surgical

margin e biochemical recurrence status (BCR)

AMNFUNUSTZUIINSIAA SOX11 methylation AU Gleason score

A1 Gleason score LYuAMLIUNATINVBY Gleason grade TNUNINTIGALALANY

sosaanuudladilaeriniunisden HEE Inar Gleason score 98 UIUBNTRIAINTUKTIVEN

= ¥

waduzSuazaNTuLTIvedlsa lnaledvndiaiias Annusuussnvzgauluie §iduld

Y 9

e

ANERIAUFNNUSIENINNITAA SOX11 methylation UAT Gleason score AMNNANIT

v s oA

WATIINUIINITIAN SOX11 methylation Hauduiusiuai Gleason score Tunguinilan

I Av o w aad = - = a v ! a
>7 9YWNUUYAN UNINEAOAN ,O<001 I@IEJNﬁﬂ'ﬁﬁﬂ‘i&ﬂu‘U\‘i‘Uaﬂﬂ\‘iﬂfnlll,ﬂinsllaﬂig‘ﬁ'l']ﬂﬂ'ﬁl,ﬂﬂ
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a

methylation UGN BAEVBUYAANAMUTULTY (115197 13) wenandungideaulanay

a1 A

AnwnUseuiiieunisiin SOX11 methylation lunquilanil Gleason score <7, =7 wazly
nquillu BPH lngnan1sAinwiuansdisdnnisiin SOX11 methylation duiflauuansniu

Y

9 3 nguegnildedAyneadiaf p<0.001 (1w 20)

A5 13 ANNFNNUGTENINNTIAA SOX11 methylation AUA1 Gleason score

No. of Methylation No. of Unmethylation p value
Gleason score (%) <0.01
- <7 15 (60) 10 (40)
-7 35 (94.6) 2(5.4)

14 Fisher's Exact Test lun1siasied

P<0.001
i [ ] sox11 unmethylation
S0OX11 Methylation
50+
()
Q
e
Y
(o}
R
C 301
=
o
£
< -
107

Gleason score <7  Gleason score 27

A 20 AINFINANULANFIIYBINTAA SOXI1 methylation lunguindl Gleason score
<7, »7 uarlunguinlu BPH

(1% Pearson's Chi-square Test Tun15tASIZN)
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AMNFUNUSTZHI9NSIAA SOX11 methylation AUsEAU PSA

o

szaures PSA Iudvilamiisnldundielunmsnsadansesuziisiangnuunnilewiu

VA o =

lngnuilunguvesiUleniiseauvas PSA Mg nagidedsaulafinwmanuduiussevning

Y

M34in methylation fuseau PSA lunguithefidunziSatengninn Fawanisfinwinuii

aa

N"3iAin methylation danuduiusiuseau PSA Mige egrellleddymeatian p=0.01 (A

1 21A) uennuunEFeauladnuiseiures PSA funsiin SOX11 methylation lagsiy

Ly

nalunquindunzisuazlunguiidu BPH Wiefinwganuduiug Swmailduandiiuiinig

\in SOX11 methylation Huilauduiusiuseau PSA Ngaduiiiediu Inedanuduius

'
o w aaa

agnafitfuddunadaf p<0.001 (nwdi 21B)

o



(A)
p=0.01
80,00 e
i
o 60.00
E o
o)
& o
< 40.00+
[72]
o.
20.00
o]
== o
.00 I I
S0X11 Unmethylation SOX11 Methylation
(B)
pP<0.001
50,00 | —
i
e 60.00-1
g *
m *
S o
o}
<C 4000
2 o

20.007

.00

AN 21 MWASINANNFURUTTENINNTSIARN SOX11 methylation AUSEAU PSA
(A) nmnsmanuduiusiunguitedunsiSasteugnmnn

IneAdisegulungy unmethylation wag methylation Winfiu 6.7 ng/ml

8
| I
SOX11 Unmethylation SOX11 Methylation

wa 12.1 ng/ml Muasu

54

(B awnsmanuduiuslunguiUlendunzssiongnrunnsaudugde BPH

IneAdisegIulungy unmethylation wag methylation Winfiu 6.1 ng/ml

wag 10.2 ng/ml MyEsU

(I% Mann-Whitney U-test Tun153tas1g)
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AUFURUSTENININTAA SOX11 methylation AUN1TUNWINTZANE N1TaNATN

5282U04l5A LazanIUL surgical margin

N1sUNINTEBLaTNITANAINvBLTad Nz SuduAuTULT I Tve sz Sso
anuunn tagagdnisunsnszaneniognanuludmatsdin lddnnzdududszam (perineural

invasion) #38lUgfa lymph node v3aunsnszangludiaieizduy 1wu seuasnadiifesedd

v

(seminal vesicle) Wunu #Rdedslafnuiiennuduiusseninemisiin SOX11 methylation

Y

AUNITUNINTEANYUALNITANAIY HANTISANYINUIINITIAA SOX11 methylation laidl

[

ANFUNUSAU lymph node metastasis, seminal vesicle invasion Lag extraprostatic
invasion uwinuinfiauduusiu perineural invasion egnsiitdAyn19adai p=0.03
(M57991 14)
:’1 vVa v Ve = L v ¢ 1 a . U
wenaNUU IlaANwTIANUALRUSIENINNITAN SOXI methylation flusses
v849l5A LAEEDIUY surgical margin HANITANYINUINNITLAR SOX11 methylation 1aidl

ANUdUNUSAUSUTlfInNanD
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M1597 14 ANUFNRUETENINNITAN SOX11 methylation fUNSLWINTEAEY NMTANATY

3282U94l3A LaranIUg surgical margin

No. of Methylation No. of Unmethylation p value

Lymph node metastasis (%) 0.59
- Positive 3 (75) 1(25)
- Negative 47 (81) 11 (19)

Seminal vesicle invasion (%) 0.12
- Positive 15(93.8) 1(6.3)
- Negative 35 (76.1) 11(29.9)

Perineural invasion (%) 0.03
- Positive 38 (88.4) 5(11.6)
- Negative 12 (63.2) 7 (36.8)

Extraprostatic invasion (%) 0.35
- Positive 25 (86.2) 4(13.8)
- Negative 25 (75.8) 8 (24.2)

pT stage (%) 0.11
- pT2 21 (72.4) 8 (17.6)
- pT3+pTd 29 (87.9) 4(12.1)

Surgical margin (%) 0.62
- Positive 16 (80) 4 (20)
- Negative 34 (81) 8(19)

14 Fisher's Exact Test lun1siasied

AMNFUNUSTENI19n15LAn SOXI1 methylation AUdAT1UE biochemical
recurrence (BCR)

Biochemical recurrence (BCR) LUUN15751252AUUDY PSA ANENEINITSNE1A2835

= U

prostatectomy FIWINNIBNAINTITINWITTEAUVBY PSA 1NTU 0.2 ng/ml azdinnuidsslu

Ya o

nsiing1vedlsala grdeladnufemnuduiussenInensiia SOX11 methylation fiu BCR

Y

v

status WU31N154AA SOX11 methylation Mfimuduwusiu BCR status (1157971 15) wa

{9 ndgUae9il BCR 9113 19 518 wialunguiifinisiin SOX11 methylation 91131

Y

14 579 uazlungu SOX11 unmethylation 31u3u 5 518 MeEITedelmiiens 19 e

Anwszezlaon BCR (BCR-free survival) Tnsfnmunanisluszezingl 5 U (60 o) wanld
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wudﬂuﬂ@iuﬁ“ﬂwuzL%ﬂﬁiauQﬂMm’mﬁLﬁﬂ methylation 98¢ SOX11 wuszazUaan BCR-free

survival fisgeziianaien 19.8 sduninguiisusiiwangnuuiniliin methylation

] '
a

Y84 SOX11 lnsilsveziialaion 44.8 ey uag BCR-free survival Tun 2 nguiianny

Y

UANANDYNITYEIRYNNEDAT p<0.01 (AW9 22)

A5 15 AMNFUNUGTENINNTIAA SOX11 methylation U biochemical recurrence

No. of Methylation No. of Unmethylation p value

Biochemical recurrence (%) 0.28
- Yes 14 (73.7) 5(26.3)
- No 36 (83.7) 7(16.3)

14 Fisher's Exact Test Tun1siasizs

I S0X11 unmethylation
0.8+ =

| SOX11 methylation

0.67

0.4+ ‘

0.29

Biochemical recurrence-free survival

T T T T T T T
0 10 20 30 40 50 60

Survival time (months)

AN 22 AWASINANNEURUSTENININTSIAR SOX11 methylation AUSEAU BCR-free

survival

(& Kaplan-Meier Survival Analysis Wa¢ Log-Rank Test Tun19msiei)



M15N7 16 asuanuduiussEninenisiiia sox11 methylation fudnuaeneAgin

Clinicopathological No. of SOX11 methylation p value

pamameters patients Methylation Unmethylation

Mean age +SD, years 66.2+5.8 66.3+5.8 0.94°

Gleason score (%) <0.01
<7 25 15 (60) 10 (40)
>7 37 35 (94.6) 2(5.4)

Surgical margin (%) 0.62
Positive 20 16 (80) 4 (20)
Negative 42 34 (81) 8 (19)

Lymph node metastasis (%) 0.59
Positive 4 3 (75) 1(25)
Negative 58 a7 (81) 11 (19)

PSA level (%) 0.03
< 20 ng/ml 48 36 (75) 12 (25)
> 20 ng/ml 14 14 (100) 0(0)

Seminal vesicle invasion (%) 0.12
Positive 16 15 (93.8) 1(6.3)
Negative a6 35 (76.1) 11 (29.9)

Perineural invasion (%) 0.03
Positive 43 38 (88.4) 5(11.6)
Negative 19 12 (63.2) 7 (36.8)

Extraprostatic invasion (%) 0.35
Positive 29 25(86.2) 4(13.8)
Negative 33 25 (75.8) 8 (24.2)

pT stage (%) 0.11
pT2 29 21 (72.4) 8 (17.6)
pT3 + pTd 33 29 (87.9) 4(12.1)

Biochemical recurrence (%) 0.28
Yes 19 14 (73.7) 5(26.3)
No 43 36 (83.7) 7 (16.3)

14 Fisher's Exact Test Tun1sasigs

14 Student's t-test Tun1s@s1E9
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AUFURUSTENININT5AA SOX11 methylation fiusedu PSA TungugUae BPH

Hesnnnuitlullebedeugnuunlafiliiuuziss dn1sifin SOX11 methylation

8¢ 35.8% lgINNSANIANUAUNUTIENIINTAA SOXIT methylation fiusedu PSA Tu

1 a & < 1 1

naug e duugiSeaugnuuInnuinn1siin SOX11 methylation 193¢iAg e UTEAU

q

€

e

) YA o =

PSA #1a9 1197338 3saulaanuduiussewinenisiia SOX11 methylation Auseau PSA Tu

Y Y
<

nauEUeMdu BPH wan1sAnwmudinisiia SOX11 methylation dAnuduiusiuseau

CY -]

PSA figa agnellluddgynieadini p=0.03 (nwil 23)

p=0.03
— [y
50.00 *
E 40.00
(=]
&
< £
) 30.00
o
20.004 s
° T
o
10.007
00 T Jl_
SOX11 Unmethylation SOX11 Methylation

AN 23 AmnsaNUENTUSIEI9N15An SOX11 methylation fuszeau PSA Tunguiiae
sougnuuntadiliiluuess (BPH)
InsAdisegulungy unmethylation wag methylation WU 5.6 ng/ml uag 7.3 ng/ml MNasU

(14 Mann-Whitney U-test Tun153tas1g)
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unin 5

d3UuaraiusenanisIvY

uziSougnuinnilunsainulumenne SeuRnsainsialsagaduadudiuegues

(Y IS

Ton awmmesnsinlsatudlidnau feiistadomdaunndeuuastiatoniuiitnasie
mMaAalsasangde® Taensiin DNA methylation WundadlademeBuiiddnlunisialse
Tasn151Ain DNA methylation 9ziinafunisuansesnvesdutazifsatesiunisvganis
9ues promoter viliiinsaansenisvianigluvesnisuanieanvestiy Jsinalyd
nszUUMINANTlsA® 2 inafialunisnsivaouninin DNA methylation Aldlutlagiiud
panvatgLnAtAlewn MSP, Real-time PCR, Real-time Quantitative MSP, HPLC, DNA
sequencing @3 MSP umafiafiansnsavinliine fanudimns Tdwuszanailigs uazifu
wedafildsuarudeudmivlunsfnvisagldauialy @ @

Tunsfnunil ynagiduaulafinun Bu Sox11 Tne SOX11 ffuniseguulesiulen
2p25 funumisadeatunisiauivesdeunas nsimuIvesszuuUsram > 12 Tagly
dIUnN1INRIUIYeIfI8auNnydn SOX11 aglunsgdunisdasadyyiueigg (signal
transduction) Tuviane pathway Lau NLK, Wnt/B-catenin, TGF-B, and FGF 1% 1% agly
drunsimuIvesssuulseam SOX11 Junumiusiisenseuiuns nerve regeneration
HIUN9NISAIVANNIS transcription Va3 Sprria™? usegalsinu PnTENUReUNtE
5189731 SOX11 18U tumor suppressor gene wazfinnsuanseoniianas Tuuziieson
anuann uinalnnisnansuanseanddlidanu® Falgdsneeily tumor suppressor gene
wanedufinuinnisiin DNA methylation fmnuduiudiunisuanseandianas laensiie
DNA methylation w83 SOX11 leidesougnysnniudilsifseny

N15ANEIN15LAA DNA methylation w09 SOX11 lagldimaiia MSP lais1aeulu
uz1593u9 Téun nasopharyngeal carcinoma nu3nin15iin methylation 67.4% Tungu
12159 waglinun1s methylation iuﬂdmﬁlﬁiﬁuzL§a<l4)1u gastric cancer 45189 UNUIIU

nauuz5ainisiin methylation 83 55.1% uag 7.9% lunquithilauzia® wananuudad

N15ANYIVY Lena Nordstrom LagAg FIHaINN1SANEINUINENISIAA methylation w89
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SOX11 Tumjmamﬁaé Burkitt's lymphomas, follicular lymphomas iae diffuse large B-
cell lymphomas wagnuni1siie methylation Tutgaduisviinveaiwaauyise ovarian

cancer, breast cancer Wag lung cancer®?

msfnelungiiswaugniuin lnerasnnisfinwassiinuindinisiia methylation
(573 partial methylation) Tunguiduuzi5e 80.6% waz 35.8% lunguiidu BPH lnavisaes

a v

nauilmnuwananseglided1Agyneadd venaintulunisfinelunanauzisanuiinisiia
methylation 9ilANUFURUGAUNITLARIDDATILUTEAUVDY MRNA waglusants 1517 18)
Ingarnnisfinenves Zhiyong Yao wasanz wuiilunguiaduuzisaziimsuanseaniianas
deleutunguitldlyuziZa™ gdlunzGedonanmunniudlaiisieanumuduiugsswing
] b 3 A &
n3LAn methylation funSuaRs@BNstUTEAUVES MRNA Laglusiu agnelsinu ns@nw
X = Ay ¥ a o a . & A ! & oA
Wdumsfinwusnitlaesuiednsinisiiin methylation luilisigevesaugnuunniialungui
I I oA g = a . ~ % Y
WungiSwaslunguiilu BPH 83019470 methylation 819921ANABAATRIAUNT

Laneean NEITeTusinmsfnwiiuiiy Inefnwigdnvaeanuduiusuenisiia

methylation Aun1suanseoniiluszauLas MRNA wazlusiu

Tunsfinwiedsil yagideldmuindinaiAn partial methylation Tunguilifuugise
8.1% uay 9.9% lunguiltlu BPH Fanafilsonaiinannsfifiwadunivylusgvioataiin
NNGIINTAVRNTAGNZLS S Tnsdnaflan1sAinuues Xiaoyang Xu wazaniy BldAnwinisin
methylation 989 SOX11 IuLﬁaL?j@ gastric cancer Fawuinfinnsie partial methylation Tu
nauidunzSauazlunguitlailduzifaog 24.7% uay 11.2% awdifu egslsinusieay
104 Xiaoyang Xu wazany §aliififeuiesieasiBenvesnisiiin partial methylation 7
Faiaut® Gepudndnyueinisiin partial methylation 283 SOX11 Iumﬁwiauqﬂwmﬂﬁ?u
fadndudesfnwfiady

Tudlagtiumsnennsailsaluiiagtuazerdedouadnvurmandiniiussneulude
J¥AUYDY PSA Uay Gleason score 1n¥3slunisnensailsa n1egIdedsauladnung
ANUANTUSSENININTSAA methylation 89 SOX11 fudnwarnerdtinvesisusiweon

a [

aNNNIN KaTIINNANITANY NEITedNAANIINIGAA methylation Yee SOX11
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[
Y [y [y

AnuduTuses el dfy neaiRiuseRunadures PSA wagduiusiu Gleason score 1

a9 3alaevaludadumaniasifeitoat ungAnssunas AU TULIITOINLL SR BNgNUNIN

[y

wonnuulungy BPH n151Ain methylation geilaauduiusiuseau PSA Nigeatiedl

RV

'
[ =

& B9n13LAn methylation Y89 SOX11 8193giEIRITUTEAU PSA NigetiulurUag

Y

Hydn
LazINNITANBIATILTINUIINITIAA methylation JANMUFUNUSAU perineural invasion &4
9AAADIAUNITANYY Zhiyong Yao WagAMY 89UNUINUBY SOX11 NILAIU8IAUNIS
L LS (19) | me wonle WA
invasion YastwaduziianaNgnuan® uagainsieeuves DeLancey JO UagAny WU
perineural invasion HuilAUAE T84 IUNNTANRIVBITATINTOY TNV UM ENAINTT
AnsiaugnuuIneen® nanisdnwduansliiiiuiinisiia methylation ves SOX11 lu
& oA 2 ) & A Ya & %
WaideuziSewipugnuuinenavziludeyanienazldfarsaniunisldlunisnensallsala
wanINUUlAANYIAUNLITDIBINISLAR methylation W89 SOX11 fuszurlasn BCR
(BCR-free survival) %ﬂNawudﬂuﬂajuéﬂwﬁﬁmilﬁm methylation 2g8 BCR-free survival ¥
dundnquiieninisiin unmethylation @3n15LAin methylation ve3 SOX11 o199z duly
< 1 a . ’ DR 2 o | &
JuenUagveenisiiia biochemical recurrence TugUlsusiianaugnuunls egelsiniy
PNNANITANYIANMUFURUSNUIINITLAR methylation vos SOX11 Hulufianuduiusiu

BCR status Jso1asianguussansildlunisfinu (sample size) fivuaan §ideTauust

Indnwiuadlunguusznnsdrenivunlnguiny

JalauauULLATATUNANITNARDY

v
v a a

Tun1sAnw1n1siAa methylation 999 SOX11 3MNNITNAABINUINANITAATIINLARA

methylation, unmethylation L partial methylation vislunguiiloideiidunzissien

 a 1% =

gnnnuagnguiiu BPH Gawaliintuenaasiiladeduiiisates dsoraifnainiivad
Unfdlusufuwadfidunnde uazuonaniu Wedefivundnvidudadefigniunwm
anmlpgnsusnefinduuazgnilslunniluuden florgnisiuifuszerinaiuu Jsenailna
sonnsatn DNA anldlunisine Fedndudostinsinwiiudulusednedy lidresdu

cell line uzi5asiaugnuuIn vise Fuillean vise T34 ieganuaizraINIsiin methylation
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Tagasy nan1sfnwinuinluduidemduus Ssdaugnuuinddnsinisiin

methylation g Tne@nidu 80.6% warluiiotdaidu BPH wuindidnsnnisiia

]
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=

(% 6 v
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(% LY (%

ANUFUNUTNUTLAYU PSA, Gleason score e perineural invasion

jmd)}
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AANUIN N

s19az198n 2,000 G;jLUﬁ‘UEN upstream region (promoter) Was8U SOX11

CGGGGAAGTGGGGEGACGGGEGECEGEGAATGGCTTATCGCAATGGCGGTAATTTTTTCAAATCAT

GATCTGTGTAAAACACGGTATTATTTTATGATATTAGAATCCTCAGAGAAGATCCAATACTTAAG
AAATGTAGTATTAATTGCAGGAGGGCACCTGAAAGGAAGCAGATTCGGATAATTTTCCCAGTCC
TACACGGCTGATTTCTCTGGTGAAGGGATCCGGGCAGTGTCTTAGGAACTGCTCAAAGTTCCCA
GATACCCAGTGCTGGGEGGEGETGTGGAGAAGGCGAGGGTGGCGACAGACCATACCTATGAAGCGG
TGATTTTCTTTAATTGCCCCCAGAATATCCGTAGAGGTAGTAGGGACTCAATAAAGAAACACAA

AGGAGACGAACACGGCACGATCGCCGGGEGETCCGCEECTGCTCTGCGAGGCCCAGCGLGCCCCA

GGTCGCGGCTCCCCGGCCGCCAGCGCACCTTTCCATCTCCAGGGAAAATATTTAGACGGGAAAC

TCGAGTGCACCTTATTTTCTCTTTGGTTTATGAGTGACCCAGAAGGCTTCTAGCTCACAATCGCA
CGATTTCAGGACGAGGCTGCCGGAGAAGCGCTGGCGACCGAGGATGGGGGAAGGACAAAGAGG
AAGAGGAGGCCTGGGAAGGAGAAAGGAGCGGCGGAGGGGCGGGGAGAGGACGGGGLCGGGGAG
AGGAGGGGCGGGGAGCAGAGGGAGAAGGGAAGGAGGGCGCCGGGCCCCTCGCAGGGACGLCG
GGCGGGGECGCEEGECTTGCTGGAGCCTGCGGGACCCAGAGCCCGLTCCGGAGCCAGCCCTGGGA
GTGGCCAGCTTGAACCCGAGGGCCCCGCAGACCGTTACTCCGGCCCCCGLLCGGEELEGEELG
CGCGGGGEGELCECEGECGCAGCCCAACCCGCACAGCCGCGTCCCCAAACACCACCGAGGAGGGAAA
ACAGACGGAGAAAAAGGACAAAACAGAAAAATGCAAAACGGGGGAGGGAGCTCACCGCCTCTC
GAGCTTTAAATTGATTTCTTTGCCTTACAAAAAGGGAGAAAGGGAAAAGGAGAGCAGAGCCCAC
GTGCCGGGAAGGTTGCTGTCTTCAAGCGCCACCTTCCGTCGGCCAGGGCCGCCGLCGGGGLTAC
CGGGCGGEGELTCGGEGECEGECEACCCEGEEEAGCGEGLCCGAGCCCCGCGAGGGGCTCGCCGGGEEA
GCAGCTGCGCCCACCCCGGGGECAGGLCGEGECGCEGECTGACCGCGAGLCGGECGGAGGLLGELL
GTCTCAGGCTGGGCGCGTGCCCGAGTGTGTGCACCCGGGGAGTGAGCGCGCGCCGTCCGLTGET
CGCCGETCGGGCCTCCCGGGGEACTGGGCACAAAGGLCGCGCEEEGECCTCTCCCGGGACCLGGTCC
TCGGTTAGCGCCGGCGCCCGAACCATCCCGGETTCGCCCCGGGCCGECCCGCTCCCCETGGETGLC

GCGCGCCGCTTCCGAGCATCCCGGGAACAGGCGCATCTGTGCACACACGCGGA AAAAA
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TAACATATTTCTAGACATGCCTCCTCTCCCCCCACCCCCATCTTTGCAAAGCAGCCCGGAGGGC
GGGGTGGAGGGGCEGEGCCTCCGAGTTAATAAAGGAAGATGGGCGGAGCCGGCCCCCAGCCAT
TGGCTAGCTGGGGGAGTGATGTCACCCATATGACACCCTGATAACTAGT TGAGAGAGAGACCTC
AACTTTTTGCAGAAGGAGCGCGCGCGCCTGGGAGAGCTCGGGGETCCGGCGLTTGCGGTAGGAG
CCACGAGCCGGAGAGAGGGGETCCCGGGECTGCCTCGACCGLCGTCGCCACCGCCTCTCCTGTCG
CGACCGCAGCTCCCACCGLGELCEECEGEECETCETCGCCGAAGCCACCACAGCCECTGTGTGCA
GCCTGGAAGGGGGEGEECEGEEEEGEEAGEEEEEEAGCCGCGAAAGCGGGGETGCCGAGGACTTTGC

AACTTGCCCAGGAAGGTGGAGGGGTGGGAGGGGGAGGGGEG

UGG

afuuaNAaULaY MUNEBIEuALs -302 89 -169 Nldlun1sAnwinisiiudIuYe DNA
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10X TAE buffer Y3u1as 1 &ns
Tris base 48.4
EDTA, Disodium Salt 3.7
Acetic acid (glacial)  11.4

vy Distilled Water TiiloUSuns 1

1X TAE buffer Usu19s 1 8ns
10X TAE buffer 100
Distilled Water 900

W38N 70% ethanol USU1ns 1 ans

Absolute ethanol 700
Distilled Water 300
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