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FEABERAAE (Endometriosis, HEFRAFAEEL EMs) 2AFE LA —F R
HHRR, EHSIRMEBHARAR. BENAETELH T O BRNAFE R
B. HTREZ. RESHE, FES. BEANEREEHEYETH, FA
WL RETBE, ZERBAHWEE, MUARERERIIRA “ RIEE” M43
LEkE “VRR” . BRTHERBIEIMKEZE, BREEZHFIFNAARLEE
AT AT REREEN RIS — TTEERENRE. RKER
DB EREEERERRORBEAIREN, WARENEESRKRIFTEE
SikskERAR, AHEMEERNREFEL, KENASZIEE:
BEHFEERENLN CpG HREFEUGALBHMENRE. HBFEVIMX.
ERZREERBOLT, WEEENBEHTX 57 CpG BELTIEFEILRE,
CpG HE P EAT UMEMBER KRS, X5, SBHRETR, RARE
PSR i) R A

ERAREES TR T, HOXAL0 BHEMFE TR, HOXA10 FE A
FIMR AT, BRREEES, MHEARNSS. R HOXA10 EH T
RER—MF I EEIEREE, PTEN ZREN—FHEEMANNEEE, C2%
EsEES MR PREERM, SFEN. 0L, FERE. fI5R. LR, F
WER BF FEASLBIEE U RMERE, FIREMRATEABRKEE. TEAR
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BARRETREEREM. SHMBMERERESEMENRFILEZEL, HOXAL0
5 PTEN #HE3FX 5’ CpG SR FENATRERTEMBREL RBRHEZEH
#Hlz—. FEEHAIAN, HOXAL0 5 PTEN EEBEZHFXIEK 5° CpG HHEE
WREESNEE. FENRESEZHEEMENRERBETIMNR. WRERE
A—F R BT HM50%, B 5SS XREY), B PTEN 5 HOXAL0
BERERMAFESFENR? PEMRFERRFPHEEEMRAR? Bl
RER, EBRSIXHEARED, 152 PTEN EREFEMEARENIER,
A4 R AR IE
H

FHAETRAAREBREEMN. RUNBALARFEAREOLTFEAR
H28% HOXA10. PTEN EH/EFFKX 5°CpG & FEMRM, HWITENEAR
ERERBTHRER, dE—PRRAFEMNRFIEREST AR R,
AL FENIF IR ST IR R
Wik

1. bRARUE: 2007 4 9 A —2008 4 7 AR ER R FIRILERE™
M EREIEL AN RESE 30 BIARA (P [~113 10 41, TI~IVH 20
B , KB EHERAAEE 30 6. ERAE 20 4 FHEAREMNEES
w25 FIAEEXRA, WFEHNE2S 6.

2. SER 5k

(1) FEAE K HLERIFHHS R AZER A DNA;
2) RAFENSEREREEERMN (methylation specificPCR,MSP)£ il

i A4 HOXAL0 5 PTEN ZEE3)FX 5°CpG & B ELE .

KR SCER P SRE R HOXAL0 55 PTEN £E B3 F X% 5’ CpG B354,
W SR E . '

3. it ARIEBELEM. RUNBEALREENBTEABRAA=4

2 18] HOXA10 5 PTEN EE K FHUHBERAZ A RN A% FRLLE
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L FEE L
EII-VHE 1 -1 A RERH HOXA10 5 PTEN ZF ) B EIL LB A Fisher's
WYIBEE (RABRNT 10 RERFRANT 5), SRS BB
RRABESRIES, a % 00167 (J0LL 0.05 AHRIARE, HAMAMR | Rk
FIE%R), HEHBRMBKAYEah 0.05, (FGitSH4F%A SPSS 13.0).
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1. AREBEEM. RUNBRARKGIEFENBATENELLR S HOXA10
HEF LR ARERE 30 B RAABEARPRAEF] 12 4 HOXA10 ZEEH
R, BE 20 MEMABEARFRNE 7 4 HOXA10 EFEFEAL; EEXTHE
T EABRALSKRRNE HOXAL0 EFEFEA, =426 HOXAL0 ZF i 5
WHBHAZAMEERZRNFHRR, SRETHITERX (P<0.05) ; HHL
RER: BEEMABRSEENRAOLTENBRLRLG W #EER: BENE
MHBESRMARKEES 2 ESR; BRERMABRSEENBOLTER
JELLRE Rt ¥ E R

2. WRAEBEEM. RUNBARSEENRATENEHALR G PTEN #
B AL LR : A RAE B 30 B RAL A IRA LR F AR E] 7 4y PTEN 2 H F2AL;
20 BEERL AIEAA LR PR E) 2 4 PTEN EEFEM; EEWMBATEANBEARN
FEME PTEN EHEFEM, HEMEEAXNFTRRERER: ZHURA
Zit%EX (P<0.05) ; BALKEER: BEEMAESEEXBAOZTEA
BHBRESK T #ER: BENEMABRSRUABREBELE T #ER; BEF
RUNBESEENBALTFEABILRBERI¥4ER

3. REMNARERE R ABRARS HOXA10 FHFELLLE: 20 #
M-IV #A 4 ek s R R AR R 11 6 HOXAL0 BRKR AR EL; 104601 -
A RESRE RV ABEALSE 1 6 HOXA10 HEFE K EF L. Fisher' s #
VIBREMMTERN: -VHARESEERMABARE [ -1 HOXAL0 &
HESTFX 57 CpG S FRIALE, ZFEE (P<0.05) , BII-IVHNR
iEEH AR RALH HOXAL0 A EFFX 5'CpG MR ELTT 1 -111;

4. ARHFIN AR L B ABEALS PTEN ZEEFFX 5" CpG HHY
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REMEE: 20 HII-IVHAFESERMLABARTH 6 # PTEN ERKE
FEAL: 10 B 1 - T RAE B E RO ABALTH 1 6 PTEN R K4 FEAL,
Fisher' s BAYIMEREMERA: NI-VHPARERERMCABRARS 1 -1
PTEN 2N FRALE, ZERTEENE (P>0.05) .
&g

1. HOXA10 # PTEN #FEFFX 5°CpG BHMEFEUATRSET AR
HE BRI

2. HOXA10 EFFHEAEE S WK IR, i REAE N RAERTHE R

FREH;
3. PRAELEQL IR 55 5 A P R E R AL 5 T VT RE S AR ALK 4 42

XM ARAE HOXA10 PTEN ER HFHE(L



A study on the association of the
methylation status of HOXA10 and PTEN

gene promoter region with endometriosis
Name:Xiong Mei-li
Supervisor:Zong Li-li
ABSTRACT

Background

Endometriosis (EMs) is one of the most common benign gynecologic disorders,
because it has been linked to pelvic pain, multiple operations, and infertility and
difficult to cure . It is well known that certain aspects of endometriosis are similar to
those of malignant disease. For example, like cancer, endometriosis can be both
locally and distantly metastatic; it attaches to other tissues, invades, and damages
them. And it is associated with increasing risk of cancer, The ovary is the most
common site for development of malignancy in endometriosis, Nowadays the true
mechanism for the pathogenesis or therapy of endometriosis is unclear. More and
more evidences have indicated that malignant behavior of cancer has already became
important morbidity mechanism of endometriosis. Hereditary variation of oncogene
and tumor suppressor genes exists in malignant disease, so does endometriosis,
especially the methylation of tumor suppressor genes. A number of studys have
indicated that methylation of tumor suppressor genes may play an important role in
cancer development and progression. Under the majority normal circumstances,
status of tumor suppressor genes doesn't show methylation. Convincing evidences for
the significance of CpG island or promoter hypermethylation in tumor development
stem from the observation that these events are associated with silencing of tumor
suppressor genes ,eventually it causes cancer.

Studies have indicated that HOXA10 gene can decrease invasiveness of cancer



ABSTRACT

cell. This manifested HOXA10 gene is probably tumor suppressor gene. PTEN gene is
a universally accepted tumor suppressor gene, which has been observed in a variety
of cancers, such as breast cancer, kidney cancer, bladder cancer, melanoma,
glioblastoma, and lung cancer, especially the endometrial, ovarian and glioblastoma
cancer. The methylation of the CpG island of HOXA10 and PTEN promoter is
important mechanism for the pathogenesis of human neoplasms. And this is often
associated with metastatic diseases. Aberrant promoter methylation was related to
inactivation of the HOXA10 and PTEN gene in ovarian and endometrial cancer.
Endometriosis is a kind of benign disease with malignant behavior, and it's associated
with ovarian cancer.And then does hypermethylation of HOXA10 and PTEN genes
exist in endometriosis?Does the methylation of the CpG islands of HOXA10 and
PTEN promoter play an important role in endometriosis? Now it is not clear. So far,
the study about these aspects is eliminated , especially about the methylation of PTEN
gene in endometriosis.
Objective

To investigate the methylation status of the 5’CpG island locating in the
promoter region of HOXA10 and PTEN gene in endometriotic tissues and uterine
endometrium from women with and without endometriosis in order to study the role

of HOXA10 and PTEN in the pathogenesis and development of the endometriosis.
Methods

1. Tissue collection: Thirty ectopic endometrium specimens and 20 eutopic
endometrium specimens from 30 patients with endometriosis (including 10 cases with
endometriosis of stages I -II and 20 cases with endometriosis of stages III-IV) were
used as study group from Sep.2007 to July. 2008 in Department of Gynaecology and
Obstetrics, Zhujiang Hospital of Southern Medical University, and 25 specimens of
endometrium from women without endometriosis were used as controls study in the
same period.

2. Methods

(1) Genomic DNA were extracted from frozen specimens by the method of

proteinase K digestion.
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(2) All samples were detected for the methylation status of the 5°CpG island
locating in HOXA10 and PTEN gene promoter region by using methylation-specific

PCR technique (MSP).
The primers of the 5’CpG island locating in HOXA10 and PTEN gene promoter

region were designed according to reference®*?]. Set up blank control .

(3). Statistical analysis The data were analyzed by using the chi-square test and
Fisher’s exact test(n<40 or, when any of the expected frequencies was less than 5),
Statistical analysis was performed using SPSS 13.0 software.

Results

1. The comparison of HOXA10 gene methylation between patients with
endometriosis and without endometriosis: In women with endometriosis, presence
of HOXA10 promoter methylation was seen in 12 of 30 ectopic endometriums, and 7
of 20 eutopic endometriums.However ,there "were no methylation occurred in
HOXA10 gene of endometrium from 25 women without endometriosis. There were
significantly different methylation of HOXA10 gene during three groups(P <
0.05).There were no significantly different methylation of HOXA10 gene not only
between in ectopic endometrium and eutopic endometrium of women with
endometriosis, but also in eutopic endometrium of women with endometriosis and
endometrium of women without endometriosis, While there were significantly
different methylation of HOXA10 gene between ectopic endometrium of women with
endometriosis and endometrium of women without endometriosis ;

2. The comparison of PTEN gene methylation between patients with
endometriosis and without endometriosis: In women with endometriosis, presence
of PTEN gene promoter methylation was seen in 7 of 30 ectopic endometriums, and 2
of 20 eutopic endometriums, .However ,there were no methylation occurred in PTEN
gene of endometrium from 25 women without endometriosis. There were
significantly different methylation of PTEN gene during three groups(P<<0.05).
There were no significantly different methylation of PTEN gene not only between in
ectopic endometrium and eutopic endometrium of women with endometriosis ,but

also in eutopic endometrium of women with endometriosis and endometrium of

iii
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women without endometriosis, While there were significantly different methylation
of PTEN gene between ectopic endometrium of women with endometriosis and
endometrium of women without endometriosis ;

3. The comparison of HOXA10 gene methylation between patients with
endometriosis in [ -II'stage and III-IV stage: In women with endometriosis, presence
of HOXA10 promoter methylation was seen in 11 of 20 ectopic endometriums of
patients in III-[Vstage ,andl of 10 patients in I -1I stage. There were significiantly
different methylation of HOXA10 gene in ectopic endometrium between two group
patients with endometriosis (in I -l stage and III-IV stage)(P<<0.05);

4. The comparison of PTEN gene methylation between patients with
endometriosis in I - Il stage and III-IV stage: In women with endometriosis, presence
of PTEN promoter methylation was seen in 6 of 20 ectopic endometriums of patients
in III-IVstage ,andl of 10 patients in [-II stage. There were no significantly
different methylation of PTEN gene in ectopic endometrium between two group

patients with endometriosis (in I -II stage and III-IV stage) (P>0.05).

Conclusion

1. The methylation of 5°CpG island in the promoter region of HOXA10 and
PTEN gene may be involved in occurence of endometriosis;

2. The methylation of 5°CpG island in the promoter region of HOXA10 gene
may be correlated with the clinical stage of endometriosis and possibly play an
important role in the development of endometriosis;

3. There may be same biological characteristics about methylation between

ectopic endometrium and eutopic endometrium in women with endometriosis.

KEYWORDS Endometriosis; HOXA10; PTEN; Gene; Methylation
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B OF

F = P B 5 £ fiE (endometriosis, EMs) £ 15 A B i M7 E WAL (R 5
8] R B F = AR LASMERAL, TEFRARIE, REROXMERRNE LK.
EFEARRBELEHE LFHES, BRZH, EEARHBETFARY, AFENK
BEEERK, TiA201%". ERE, SIEREREFRYEETHRENR
AL 25 %L ED, T Bk EHEENY, ARERSBELXARNEE
BRHZ—. XERE, EBFAAFENZBEABARAS, 77 %~82 %L ER
WRERRC. BEl, ARECKRAEBENRTER, FMERREFATIBRN
MopsE, XMNEFEROLEER—NTENFERNBEHER. AYHRT TR
FERIEE. SR EMNBIERAREREA. GRFANREERBA EER
FHEE, HPUBRFEETREN 24.1%; RETFEEERERIE 57.1%", #
HWRERBARERR, HEWTALNSEEE. EERENXERE. D
e, HHARENRE, HRAEENETFR, BREFRRHEE. BIHATA
ik, WREEFARKBEEMERILE A E . Sampson 145 ML LA HE 25
MR AAINFEEENRESER, BERERRERZ RSN RAERRE, W,
BRSMRFRIE, BLERERE 0% EFEROLXESLER, MRE
10%-15% K%, SHFEREHLTEMXME, HATRARER. REXT
A RIERFYENARCEY KERE%E. Bfk%E. WEEYENREREE
EAGEE 2, IEERMIEEMFEERAREERANHACHREN, AR
RIABERER. M. SRR EY ST A4 R A E R xR,
PR A A R S I e B 7 T R AR

ARER—FREER, HAFTBMRZNENE, e ks ReihRiEA
FALR, RBHEBHE. XREAEAREE TS BENE L R EFERM
BR. REZEZENARESEHEMEZEAMNBERAEEESE, MIAAA
REMNARERFRMIAALEEFT RN —MAEENE, UF 082K RERE
T BRHERER . BAMUERIHXEIEETTCHEHAREREFHAEE



AE

tefim, HFHEE—EmBEstt: OFLARESHERE AU, BHET
BEABRERTE; @ ARENRLEEERFEATIMENARERER, ZERLT
Hib R EHEBRE, 5EBEZEDNAFXM), QNRESENHRFRNE
RRRHER R, TE—BERK, HEREHRLEE, XRTEARERAL
Kl Xy REARELS —EHMEER, 3B A RER
SLHER AR, BERAH 0.6%-1.0%"%, AREKRSHEE NS, HIgm
5P S5 & 7% RS 1E, Brinton ZHEZE T 1969-1983 £E 1) 20686 5 4 FE B &
SGREIR: VWML 11.4 6, FEBEMANERER 1.9, BEiS>10 FH, &
R LT 2.5 . BRALKRIERLTENBREENEAARE", €E
5, 1996 4E Jiang Z A RIF R L T BN BERARLE EEER AR TEA
RN LB A R, XRPARESWETSMERET —EHXER, ©
RRARENERRETHAA REBEMEEHRZL. MEHRER—
EMBE A TFHAEAMNER, KPREUSBERREZLRMEERKE
EEFEE. KEPADIER T HA. DNA FEEDRIIEEF AR
5EX R RCE BN LT FAEYER#EZ—. DNA PR R B
— 24 DNA RREWAHX, HIBEYKE DNA FEE B H
(DNAmethyltransferase, DNMTs) LT, L s-BRHE R ERRA P ARG, Kk
BE(C)R A 5 — I MM e (S-me) i) — b R B o NSRRI 1 R BAL 2 R 47 CpG
5, CPG BRMTFEE SHABX(IFNT. SFET), £ 200-2000bp K/,
H & CG FF5i DNA K Bt. —ftokifi, DNA FEEAL R 7 R R FoK SR H]
MIXEFRMRE. DNA FEURESHENREFVIER, BEERIANE
e [R] 7 B A BT A 2 IR R D SR R R TR FR L T B B R 0, AT S5 4
B, SMUBXERNFRERE, BRAREE, BiME2?. HOXALO0.
PTEN EFEEAHMEENMEER, AARAEEHEMENRERRPEEES
R, HHERS5ARMBHIRERBRRED.

HOXAI0 EHZFRFEEERK KT M — R, ZENREAEAT Tp15-pl4,
2K 3.71kb. H SEEHTEHEES CpG fiA (CpG B), FHAMBEES M

2



FEFEHL
i, HOXA10 EEHRIEX T, HOXAL0 BETIHMH R4 fg5HE, BEER
Zeeh1, MEMEARNEBSY), R HOXA10 ZEMRAT R —FH KRk
MERE, Yoshida P14 T HitFE WIS HOXA10 EERRZREHIXR,
N RAALBBT IR R A LS 10 FIERE FERBM 10 6 [ #. 26 11
1. 37 BN FE AR R 30 A FEALREENRESE TERNBAR
HOXA10 R FIEHE R, EREHM: 10 BIEEFEABEALRFH HOXAL0 &
HHERERE, 1. IHPFEABEEETH HOXAL0 ZRREHEKLTIER
FEAB, TIHTFEABEERERTELLRERERES HOXAL0 BHERERR
%, Chu ZPWES IR & R AL HOXAL10 XEXA T, HFAAERET
WA ERE. REREE. XFEMEERNRAEMETRIN TR
BRE, MEERREATEMNEENHZ -RETHREMNTX 5CpG HRER
ik, FHE, HOXA10 EERATREMEEBTHESFX 5°CpG HIKE
FEABIRE, ATREMBRRE. Yoshida ZPIZER R T 5 A+ HOXAL0
HAFXEHEH RN, FREAEEREE PCR EHTFE W RES HOXAL0 Z£H
AR, REFEARES HOXA10 £RAS TR REGFEL, BHEES
MR, PRAEEEE, HiAh HOXAL0 £ERIA TS HOXAL10 EEE
HFREAER. BEFARADTS, EEUTFERREONRES, KA
HOXA10 XEFRE TR, BEINELEFFRARIARES HOXAL0 HERER
REFANHAATHRERESFELNXR, £RRE, ARET HOXAL0
EEFRATHTEEHTEESTFEREFRLTEN. Taylor TR, AR
=B EAL B HOXAL0 EEMRABM BARE TR, Wu S804 A RAES
# HOXAL0 HERMBRMBREREMT H—PHAR, WE 6 HILEEHEFARIE
SAWRAE (-AFS: 3~4 #) BEMNEMTFENEM 4 FIRTHBESILER
BPEHBRARENNBEEMCABR, AREMALERHE PCR &R
(Methylation-specific PCR, MSP) MIEFER LI F R 771k, #ill T HOXAI0
HEsTF 2 AREFH 3 AR BRMFELER, FRERRALSH RNA, A%
if & & RT-PCR Al HOXA10 £HKIRIEKF. KIAEHE 3 M BRFIT,

3



FBIARXBA CpG B AEREFEURE, EXHREFEAEXRER
2% X, RT-PCR #fll i HOXA10 EE MR ELEAFEBET TR, 5 Taylor
ZIMHRER—B. BHTREANEEFREATUSHERREOTR, #
Tk, XFFE K R REUER TR S B FAE B HOXAL0 HARIATH
A, HOXAL0 REMHFEAT RSN RER RERRETIHER,
PTEN/MMACI/TEP1, £+ RABARAEZAEBRE— K IEAERE
(phosphatase and tension homology deleted on chromosome ten, PTEN)& H & A 1A
f— R MERRE, 21997 ERKIANE | NARREVHREBETRITER
EP), &R FH 10 SLEEE 109233 X, £KH5 200kb, F 9 MIETF, 84
W&, PTEN EETEME. HEMBEAEHARIL. PTEN EHR 5mIEHiEX
MK, 524 CGGC ERFF, HFPEIRMEM. PTEN BERERE R FE
WS ZRHIMREEIRE. REFAXCY. FXRixtRESHMRPHMADR
HITRE, YERREEALGSZHETCOHIES, BFMK. IR, TERE.
RIFIAR. FLAR. FRER. BF. WAk BEE L RMEE, BHRERRETER
R . FEABBRRFREPRE . Salvesen %P yiE @2 H
PTEN REF PR ZERARFOEZIHART 138 flFENBRBEREP
PTEN %8 B4R A, 5+ 26 #I777E PTEN EHF3)FHEML(19I %), KIF
RUEMMEBHESERXFRAATFENBEDLRTE PTEN ERFE
t, MEMEIERPREASFENBERPMERBEX, EMEERTEE
FEA. 2006 4F, KF.Tam PR LR, AR, B ME D 9 Mk
F N RAR L AR T DNA PR SR8 MBRIX R, HPaIHE PTEN £H,
SRR T 89 GITHELE. 16 BIAT LS HIE. 19 HIR NS E. 16 FlE
HONEAL, 5 RSB MMtk 9 MIBEEEBET CpG KREWLRR, 4
BRIENIA A FRMULRSHA 28.8%. 20.1%. 10.5%. 11.8%. 42.2%, M
ARG FEoN S iE ., SEBENFENEHERTRUEMNEA MBS EREFH
MR, RTHARESHERZ B FEMHEXYE, FUBENICHEEXRARS
Ry 4% I S (PCR)F B 5 5 %5 ik (SSCP) % 5 K il 4 FAE PTEN B R % 0%,
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H+ FfpX
HRAAENRIES PTEN EERE TR, EHEASMGKE PTEN HHF#E
WAE R FIEE R BT A

H §T5¥71 DNA BB BRI, BRI SR PCR (MSP)P,
B A Pl . MSP Be85 75 {8 1] SE R R4S B 0 =% DNA B ERE, BEBRNZE
> 0.1% 8 F AR, XEKRE, EEF 0.1 KRR 99.9%81 K FEA
BRSSP, 7E/ MSP RIIR RN PR, HEXFEZTRRE
ek DNA B C BETR URE, BE CRECEREREMN, X—EE
ARG RE. KIEX—Z5), BRI SHEEM AN, 455 CERBRERR C
WA PCR 514, #4T PCR R, #2# PCR RN =4y, BNWIH|WHEFAL
MR R EWRE . MSPHUTRA: (NF>E DNA IR, FERE: TAER
5 5 B AR RS e R MSP R TH 5 | IBR AR RS B LL . SCRRIR)
JERRALA A ERM RBUER, 3 EE@ % T FE R b R EIREX 5 B R AdE
LA DNA i) PCR F¥EFT5I MBI TE. itk MSP £ £ 7l B 2L A7 A ) B
.

BMEZ, LRBEFMHAFIEEPEREMEIE, ENEARE=
ERXRZNTR ML THRENB. Hil, HOXAI0ERFEUHARK D, PTENE
HHEEASEHEMBEHXRRRRS, BHEPEALEAREXRTTENTIAE
PSR RARIE, ALRRAPEMSFREREBERN (MSP) KA FAE
BEAEM. RUARAAREE FEABRALAHTHOXALIO. PTENEREE3ITX
5CpGE FEM, HHUBRENEAREFAARKS PHHER, BEFKT EER
HEERFEMEAREREREFHIER.
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1. FRAERE

W RAEA : FEE 2007 4 9 H —2008 4 7 A I8R5 E R R FBRILE Be iar™
FUTHERB SR B EARMARERE 30 BIENREIH, Fif 24~48 3, iy
35%, EXABIRAIAME 30 4, FHEIEEL T EANE 20 4, #HREIERN AFS &
WENG 30 IR RAERE S, Heb I~ 10 6, I~V 20 6.

SHRA: RENEAPRTEEFANES O, REREREFFAKE
HEAXBA, WHBRBERNRIE, 32561, Fik2849%, FHER3TS,
5mpIAERHELELTHER, ARFENE2S 4.

i BERA 3 MABKREZHT. WITEEERT, MECHBLHE
FRBEAEE.

2. A

(). ALDNARBGAF & AT M /R EDREITT R E R AT b

(2). Wizard DNAZfi{LI& 7 & b Promega A 8] 7= i ;

(). EHBREMEXE B AT MARHLEDRBE RA T &

4. PEUSEFEATIIAT MR HEDRER AT

(5). Premix Ex# /3 & Taq§ TaKaRa /A 7] 7% 5

(6). Sss I R A X ENEBA F =M.

3. BRAMSBRE

(1). MFPTL-200 PCR #~#84% BEREREERAT:
(2). K53 FeIEEAX RSB

(3). BIRBBE RS HERITER

4). EEKBR TR RIERE
(5). MmEEXELH LEERSTEE

(6). DY-A HLHK1X LwmENFTBREEEFARERTE AT
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A FERX

(2 FHE .

1. %[N DNA fIiRE, SHRAL DNA REGAN & BT

(1) HHLASR MR ERENEZ R, BB FHART 1.5ml BOES,
HIA 200ul Tissue lysis buffer, ARG 1ml kW ITHE. LETUEHARKEZM
A 200ul Tissue lysis buffer, FIAZAHBEZEHR.

()M 40ul Proteinase K 1 20ul RnaseA ¥, MEIREA), 55CEB 1hE
AAEEHN CHEREISEEOEHKLNRS)). # 55ClRA 1h ALATIRHE
Wses, AEKBERIE.

() 200ul Binding buffer, RERFEGES, B 72CilRA 10 485, T
12000rpm 2.0 2 35k, W LEHRZEFI—ABLEF, EEDERBUGLTTE,
7 W1 W B A

@A 100ul RHEE, B, BRABEBI—INMCELEANNEE IR
A, F 12000rpm B0 2 4M4F, (EHABEAERKER, TEKBORED, FEiK
HEEFHER, BREEBAR—REE . (FE: WMARNERYGE, BE
WP AT, ARERE D)

(5)IA 500ulWB1, F 12000rpm 25-0» 30 ¥, fHIEKEE PHIEKR, FRH
AR — R EES.

(6)MA 500ulWB2, F 12000rpm Z-L» 30 ¥, FEIEWES FHIER, BRH
HBAR—KEES.

(NERLE®)

(8)F 12000rpm ZEHE & L» 2 43 h

OB HEBA—N T3 1.5ml BLOE S, 7ER AR P R 100ul F
5 65 C/KBTRMAT ) Elution Buffer, ZERMER SRR LETLERTE
(B, HEmBEkERELLREE), T 12000rpm O 1 4540, BLEF
BB WA Y BN R fhiR 7 B A LR E R H DNA, B 15ul {E4IRE . Se 8tk R e & 4T,
HAB20CHRESH.

(10)2H4 DNA R R 4iENE: BUEHE DNA FRMBE, Rk
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MH5 ik
FeBEACRITR JEE (A 18, 2B E 260nm. 280nm K B FIMR LB {H (BI A260.
A280 &), 3itH DNA & B4 (A260/A280 EL{H).

DNA BRI E (ug/ul) =A260 X FB{E % X 50/1000

DNA ## & & B={A8 X DNA H & HK &

DNA H B4 EE=A260/A280 (4 DNA i A260/A280 HL{ETEFE K 1.8-2.0,
WHAEARKT 1.6, RARRFHEEA. BMEEE; WHEKT 2.0, RHF RNA
FEg.)

(11)# A4 DNA e E: Bl 1%3 A5G BRIkl

D10XTBE F B ECHIGT: (pH A 8.0)

Tris 54.0g
il 27.5g
EDTA 37.2g
M#&K  500ml

@HY 50ml10XTBE B 77, FRAMEKHREZE 500ml, B) 1XTBE

OmCH] 1%IEFEBERERE: FREX 0.5g TR HE S0m1 1XTBE &, MK, A
E 65CEAHEMA 4ul B9 EB BALHH

@HKKEFRABAREHE, RTETELAMNE, BAHE 65CELA
HIBIE RIS EAERE L, BEYA 3mm, HE, FREEGEZRERR
HIBEBIRCH, BNHIKAER, BIAE R RS R (—A B & BB 1em), /b
DR TF

% 2-5ug RINHEF A DNA # &, 5i&E loading buffer 185, MMA&EE
AN, BIIbFESRARERE .

©% HIkiEE R, 80V {EEAk 30 44,

@ pksetE, XK, BZEkEhBRkERE, MOBULERE
FRIMTTMEL R, B DNA FEMMYT ERAREET.

2. KA F R R PCR ( methylation specific PCR, MSP) ¥ £ #ll
HOXA10 5 PTEN £H 537X 5°CpG &I FElL.



BFEAL

MSP RE: Wk R

EUMM L IEFEDNA

1 RS RAEAIPCRY ) (MS-PCR) 7REH
DNAZ E W MM AL BTG, CURBLUR PR A, A P BALEF RAEBI514) (primer
1) sCEREAMSIY (primer D), #TFFRENT Y, HOSETLMPEAKEHE
WA RIES (M A BLA REF L.
Fig. | The principle of methylation-specific PCR technique (MSP)



MAE 7 %

AP R,
(1) DNA MR BM
1) 3mol/L NaOH HJAit#l: #F 1.2gNaOH A 10m1 BIXFEKS, A{EHH

2) B 1~2ug 2 [H 4 DNA F 1.5mIEP & {f Fl &K F B E Soul;

3) N 5.5ul HEACHIK 3mol/L NaOH;

4) 42°C/KBZYE 30min;

KB HIRIACH]: O3.6mmol/L WHFREM: K 3.76g WHRMEMMA 8ml
MIXUZEKS, NMEHBHE, FHPHME, £ PHMENRN S0, BEERN 10m; @
10mmol/L J 2 —#: #8 5S5mg X K ZFYANA Soml KIMFEAK S, FEhfiHE. (B
PR AR e B R AR AR )

5) FINA 520ul FrifACH1 ) 3.6mol/L WHEEEZE4SN (pH5.0) 5 10mmol/L it
E_Byon BRIRE, BEKE, BROBIEL)

6) FINA 200ul AiEwHE R,

7) 52°C1R& 16h.

(2) f&1fi/5 DNA gifbRli

D BBBEBRLMAREHET, SERFRONAERRY, RERIE
AW E—VEF 1.5mIEP B,

2) 70°C/KBTRAXGEIK: BLH 80%JIT M BE;

3) fin 1ml Promega’ s Wizard DNA Clean-up resin £ ST, BREEIES,
 DNA R4 EW RS &+

4) BSR4 A SRAERMN MBI EFERE, ¥ ERREREYABK
[BBHEN, iR, BREmE, REARFE, KR RAAE AR
Fepii. (iE: HEBE 3ml-Sml x5,

5)KENSS/MESEFR MR, FRHES/MEER, HEFEAMA 2ml
B0%KISEARE, AR, BRME, BN, KAKREER.

6) KT 5T 88 5/MESN B, B /NEEE T 1.5ml %1% EP & b, .0 12000rpm,

10



H+FHERL
2min, UAAEHRKRABES, FRETE. e, B176)5 DNA LT 5WEE
ERE.

) BAHERTETS &% 1.5mlEP & L, BH2EM 50ul TR HIMZEAK,
FEEBE 5Smin.

8) B5.0 12000rpm, 20s, M AVEMEPE, BLEF EP & PREN A SR K1 E
DNA B, #4&F% 50ul.

9) 0 5.5ul FEACHIK 3mmol/L NaOH, ZiEHE 15min.

10) #m 33ul # 10mmol/L Z. 8%, A% 1 NaOH.

11) jn4ul 10mg/ml BER, MAEAVEIERF, BARSZFHEE B4R
%, ETUEELEAMNERMGME, CABTERIGE S ZEER & ERRE.

12) in270ul XKFEKZEE, BEF-20C, SRITE.

13) 4°C, 12000rpm B, 30min, 8% LFEW, WEIE. FLRE,

14) Hn 500ul 70% 282, NERVIEKRITER, REELEM LT, BRM
# EP %, IEH—ME, BIKELD, 4°C12000rpm, Smin. BOEERE EE, B
FIEZE, FAEBH—E. EhREPE, 2K,

15) EHE EE, FEERERLE, BHBRZEEZE EP ER, BR[O
BAWAER S, EBTHE Smin, IUEHAERZAFEHZEHN, MMA 50ul
MK CREREK), BHRIE. Tk, DERTEME DNA KaikhEg,
B3 A1 M)E DNA B8, TTRATRERE—PLR.

16) -20°C{RfF DNA %K.

#: 2) £8) H Promega Wizard Clean up DNA 4k X7 &

(3) 3Rt

HOXA10 EFA S5 FRI 5’ CpG B #5915 % X & it, HOXA10
i (M) FEEREN (U) 5I9T8AY 18 5 BOK/NS % 143bp, R 1; PTEN
EREHTFRE S CpG B3PS % TPI%it, PTEN B (M) 519
AT 18 ) BER /R 71bp, PTEN JEREAL (UD 519TUAY 18 Bt K /N A 78bp,
RE 2.

11



B RS
%1 HOXA10 EREZIXK MSP 44TFTH5IM
Tabl The primers designed for HOXA10 in the methylation-specific PCR technique

EAE /B2 S Eb7 2] eI FE (Size bp)
HOXAIOMF 5' -GTTT TTATAGTTTTCGGTTTTCGG -3’ 143
HOXAIOMR 5’ -ACTCCCAATTTAATTTCGTAAA CG-3’

HOXAI0UF 5’ -TTTTTATAGTTTTTGGTTTTTGG -3’ 143

HOXA10UR 5’ -CACTCCCAATTTAATTTCATAAACAC-3’

%2 PTEN ERREZXE MSP 4TS %
Tab2 The primers designed for PTEN in the methylation-specific PCR technique

51914 7K 51915 =Y1K (Size bp)
PTENMF 5" -GGCGGCGGTCGCGGTTC-3' 71
PTENMR 5’ -GACTCCCCGAAAACGCTAC-3’

PTENUF 5" -GAGAGATGGTGGTGGTTGT -3’ 78

PTENUR 5' -AACTCCCCAAAAACACTACC-3’

(4 WIAIME KBEFREANADKEHARTHROERA DNA 5
S-EREFHRERR (RIREN 160umol/L)F 1U Sss | FEHBEILEH 2h, BHE
TEFREPBIIERNTLFEAKREN R, BIEF @RS M B R+

B FKAE DNA #AR I PCR RNk R 1E A2 AXTR.

(5) PCR ¥ ZH—% PCR KM, 12.51 # PCR RMN{AFR: IR
DNAL5pl, KEEBETFK 3.75ul, Premix Ex #/35) Taq BB AW 6.25u (Fep
A% 4mmol/L Mg2+, 0.4mmol/L dNTPs, 0.3125U Taq ), FHALF. R5I¥%K
0.5u1 (S5pmol), FEFEALF. R 5[#& 0.5ul (Spmol) F. RNFMHH: 95CTHM
ZtE Smin; 95°CZ&M 30s, 60~56'CiBK 1min, 72°CHE#H 1min, BKBEEEFHE
& 1°C, 2/MEH, BEZE 56'C3L 10 MGEFF; 95°CARYE 30s, 55CIBK 30s, 72°C
$EAH 30s, 25 MEFR; KK 72°CEEMH 10min, &3 35 MEFK. F % PCR RN,
25ul () PCR R R: AR —R RN 10 FEH 20 EAKK, Kix
B F7K 8.5ul, Premix Ex #53) Taq BF/R & 12.5u1 (H 35 4mmol/L Mg2+,
0.4mmol/LdNTPs , 0.625UTaq ), FEAF. R5|¥% 1ul (10pmol), JEHFE

12



HEERL
#.F. R5|#% 1ul (10pmol) %, RM&HS5FE—FAAR.

(6) LEREME K oul PCR T 2% Bt R h ik, 100V 40min,
FHRIMT T MBI RLMR . BT FriE: HOXA10 2B mRPEAEERES IS M)
P 143 bp £ EPEAERETIY (U R B EH, I HOXA0 &
BEEEHTFE SCpGRETAHEGEPRML:; RZMEREFEN; HM. U B
W AAN K&, WHETERSRBRRA: PTEN EH. MR FELR
SRS (M) T 71 bp &, FERERAGRESIY (U) R HEH,
i8] PTEN 2£EE3)FIX 5'Cp G RAETHSRF L. RZRREPEL;
E M, USROS, BRFEASRREARE. LE2FH 6.

U M U M U M U M M

bp
-=500
00

300
—250

200

-—100
—50

B2 WRRESREAAABALS HOXAL0 B H PR B g b sk i
M. WERAT ., FRESESIHy ML 1430p M U WEFRAS S, FPRE
(LA BT R 143bp A4 Mr % DNA #58E4r F B S0bp Ladder: Al-A4 NN RAE
BEAMTNBREE, Hd Al A2 EREL (U, A3 A4 AELFERL (M), A2 AT
SHER (M) o
Fig. 2 Methylation status of HOXA10 by MSP with bisulfite-trealed eutopic endometrium tissue

samples from endometriosis patienis
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M# 57 ik

UMU—MUMUMMrbp

B3 PISEESE RO ABAS HOXAL0 32095240 A0 B NGRE L i ik i)
M. NPEALY N, PRAFRESIDY UL 1430p OFEF: U NEPEAT N, EPE
A5 T 1ET 1409 0 143bp A& Mr b DNA 35> £t S0bp Ladder: E1-E4 ANRAE
BERMAREE, HpEl. E2 A2 PEL (M), E3. E4 HBAPREL (M)
Fig.3 Mcthylation status of HOXAI0 by MSP with bisulfite-treated ectopic endometrium tissuc
samples from cndometriosis patients

_ NI N2 N3 N4 NS _ Ne Bo _ H20
UM U MMMUMU M UMUMUMU

W4 EFATEA T TN BAS HOXAL0 B[R AL B BE S0 i sk Bl
M. NI, PR RIS L 143bp AW U W EPEAT Y, PR
$e¥i AL |90 il 143bp RI%KHF: Mr.h DNA e S0bp Ladder: N1-N5 Wit# f
AL S0 TFREL (UD, Ne U EFMALBIEAI, Bo AL, HO X4

AT
Fig. 4 Mcthylation status of HOXA10 by MSP with bisulfitc-treated endometrial tissue samples

from normal controls



Bt Flag

Cl1 c2 D1 D2
U M U M T M T M Mr

5 WREBEEN. ROARNAL PTEN SR B0 K JNB0R HE R v ik
M. NEBRATN, REASRETIPY I 7Tibp KW U VIEPEAT 8, FERE
FeRET 05 W 78bp 1445 Mr Jy DNA $RME4Fht. S0bp Ladder; C1-C2 4447 MM
#&, DI-D2 hRMABIEA, Hb Cl Yse2W &4 (M), X C2. DI. D2 4%k
(M)
Fig.5 Methylation status of PTEN by MSP with bisulfite-treated eutopic and ectopic
endometrium tissue samples from endometriosis patients

Bl B2 B3 B4
0 M T M T M U W M

bp
~500

~400

-~300
-250
~200

--150

-100

--50

6 EAATHN-C 75 WAL PTEN S FRIB SEC0 R M) S S 1L ik
M. NN, BEALSERAES I ML T1bp R U N RIS 14, P
$ERIES P 1910 78bp (153 . Mr.ly DNA $3ME5) (it S0bp Ladder: B1-B4 NiE# 114
WEE. BRI (W)

Fig.6 Mcthylation status of PTEN by MSP with bisulfitc-treated endometrial tissue samples
from normal controls



Mt s ik
3. it E ARMEBREEA. RUARALREENETENRAS =4
Z [8] HOXA10 5 PTEN £ R # R ILE R S MEARK KK BBHE
KRII-IVH5 1 -11 #9558 HOXA10 5 PTEN 2[5 ) B 54k EL 8 F Fisher's
HUIRE (HEELENT 40 ERMENT 5), EMERREMELELEN
R KAELKIE, a A 0.0167 (A1LL 0.05 ARMKYE, BESMAE I BER
MER), HELEMRKE K a R 005, (LKit#KHERA SPSS 13.0).




At e L

=GR

(—) HEF4DNA e
AR AR DNA 288 5073 e 6 BEAX G A260/A280 tL{ETE A 1.7~1.9,
(LB 7), KEHFTIR DNA AiE &, 54K, Frik DNA FIVRE A 0.14~0.69ug/ul.
1% R v RS H Tk AN FLAE 7T — R 7EMT ¥ > 10kp K/MEMRH, RH DNA
Wk, RARR, THEEZELROLA 8).

b e

1.200

0.903

0.308

0.010 H H H +
220.00 240.00 260.00 280.00 300.00 320.00

B (om)
B 7 Hop—HARERA DNA HRLEE (A)
R4 DNA #8 10 550 LEA), BERMA DNA # A260 4 0.8351nm, A280
% 0.4606nm, A260/A280 L1 W 1.8132.

Fig.7 Absorbance value of genomic DNA
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B8 XM DNA tikig
1-3 HAREERMIABAL: 4-6 YN RERNVNIRAS: 7-8 Joxf AL A FIYANRA
#1; My DNA kxS 18t
Fig8 Genomic DNA detected by AGE

(Z) AREBEEL. RUNBRARSERMNRATFEAED

HOXA10 EH B3 FK 5°CpG S PRILLLE:

R FRAERE 30 XA AR SRR NE 12 (F HOXA10 ZBEF R 20
BERRBALU TR 7 ) HOXAI0 BEPIEL, ERMEMNT S AR
AR WE HOXA10 ERF XK. ARREL. REAREAREXNBEFE
ABRAA=M HOXAI0 ZEMFRELERAEMAER £ BR, F45
HOXAI10 JE B FAIEALLEA FI A AR A1 09 % T LL A (Fisher' s WREMIRAIS), 45
REIR:

(D) ARTREEN. REABELARERTFERABAL=MAZM
HOXA10 2B F AR A ILRAH S EER (P<005) , A#E3;

18



At FAERX

%3 AREBEEN, RUNBERESMEOLTFEABRARD
HOXA10 ZH P EAER
Tab3 The comparison of HOXA 10 gene methylation between patients

with endometriosis and without endometriosis

4 4 HEAHK AR FAEC (3R
WRIERNMNEA 12 18 40%
EEMNBFERNEA 0 25 0%

W RIETEAL NAEA 7 13 35%

BAERZN LRAREE, ¥=12.882 , P <0.05.

(2) NREBEEMABHASBALEE FENBEHAZHOXA10 ZEHE
HEAMRERLE, EGitEER, WK 4;

®4 AREBEAMABRARLERXBALTFENRALF HOXA10 ZE FELER
Tab4 The comparison of HOXA 10 gene methylation between

eutopic endometrium of patients and normal endometrium of control women

4 4 I ERRIH HEAER
EENIBTFENEA 0 25 0%
A FREAEN A EA 7 13 35%

Fisher’ s HAYIMEZREE, P=0.020, HK/KAE a ¥ 0.0167.

(3) ARIEBERMNAEARASEENBAOLTFENBRAL HOXAL0 ZH
FEELARERLE, FRit%¥ER (P<001) , BEKS;
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#X

5 AREBEFUNBEAR/SEERROLTEABALRD HOXA10 ZEFEUER
Tab5 The comparison of HOXA10 gene methylation between ectopic endometrium of patients

and normal endometrium of control women

4 4 AL ERELE HER
A SEFMARA 12 18 40%
EEXNBFEHNEA 0 25 0%

Fisher’ s B{IHEZEEE, P=0.000<0.01, ¥ /K#E a X 0.0167.

(4) WRAEBEELNRAR S RO NRALR HOXAL0 £F K FRUKE
EHUBERTFER, K6,

£6 AREBEEMANBARSRIINETEABEAL S HOXA10 ZEHFEAER
Tab6 The comparison of HOXA 10 gene methylation between

eutopic endometrium of patients and ectopic endometrium of control women

a 4 AL E EEAEMH HEALE
AREFMAEA 12 18 40%
W RIEEN NIEA 7 13 35%

Fisher’ s MitIHi%iE, P=0.774 , RK/KH# 2 X 0.0167.
() AREBHEM. SRRARASEENRAFERRS

PTEN ZEREHFKX 5’ CpG SHFRLLLE
1. RRERE 30 BRAABEALTRNE 7 43 PTEN BEHFEA; 20 4
FERABALSFRIE 2 4 PTEN EEFEMA; EEXMRATEABRALRYER
BZE PTEN EERHEMN. WRIEBEEMN. RUABRAAREFNRTEA
JEAM =4 PTEN ERMFEMLEBHAZMERLZNRTREK, &4E PTEN
HE R R B AR A H) £ EL R (Fisher’ s HVIEEE), SRER:
(1) WRIESEEEM. RUABARAREEXNBFENBAR=H2 [

20



A 4E X

PTEN EEFHEMAEEE L IIEER (P<0.05) , WFE1-7;

KT ARAEREEN, FUNBREFTEETEABRALD PTEN ZE FELER
Tab7 The comparison of PTEN gene methylation between patients with endometriosis and

without endometriosis

4 4 FHELH FEREILH RAEER
W FAER AL A 7 23 23.3%
TR IERTEREA 0 25 0%
A FAELE 7 A R 2 18 10 %

EABEREN LRBEE, ¥=9439 , P<0.05.

(2) BWREBEEMARA/S EENBAOLTEARAL PTEN EEH
FRURKERLE, EEHEER, LKRS;

* 8 AREREEMABRARE EEXMBALTERBRALRT PTEN ZE FEMKEX

Tab 8 The comparison of PTEN gene methylation between eutopic endometrium and normal

endometrium
4 4 B2 JEREALS PR
MEEETFEAKEA 0 25 0%
A RRETE AL 9 R AH 2 18 10 %

Fisher’ s {1, P=0.192, BRK/KHE a } 0.0167.

(3) ARIEBHERNABRARSEFEXNRATEABRAZ PTEN ZH# 5 AL
KERLE, EHEHFER, BRI

21



R
#£9 WRESERNBALALEEMBOLTENBALP PTEN ERF RN

Tab9 The comparison of PTEN gene methylation between ectopic endometrium and normal

endometrium
4 4 LS PR E BRELE
W FRAE L N A 7 23 23.3%
MEEEFERERA 0 25 0%

Fisher’ s Ht)iEE, P=0.012, #WK/KHEa K 0.0167.

4) ARIEBEEMNBARSRA A BAL PTEN RN FEUE LRI,
Eg i FEEX, A& 10,

£ 10 AREBEEMARAR S RO ABALF PTEN 2R P
Tab 10 The comparison of PTEN gene methylation between eutopic endometrium and ectopic

endometrium of patients with endometriosis

4 4@ HRAE ERELE AR
P SR O A LA 7 23 23.3%
N SRR R 2 18 10%

Fisher’ s Hat)i#£ i, P=0.285, ¥ /Kt a X 0.0167.

(W) ARABHARERERLABRAR P HOXA10 EA BT
X 5" CpG SRR
20 BIIIL-IV AN FAE B8 RO ERA L A 11 6 HOXA10 £ PTEN ZEH
RAEFEN: 105 [ - HARESEERUABRALAGTH 1 6] HOXA10 EEEE
FRi. HEARBENT 40 BIFTLUA Fisher's BYIBIRIE M, 4R K. 1I-
VR RIERE R ABALRS 1 -1 HOXA10 ZEE3FX 5° CpG B H
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Ak R
EUREZMULE, ZEREE (P<0.05) , HII-IVHARESEFUABRAR
HOXA10 #HB3IFX 5 CpG BEFEMEERFT 1-11H. L& 11,

® 11 AR HINRIE S E 76 A BRASF HOXA10 ZH FEK
Tab 11 The comparison of HOXA 10 gene methylation between endometrium of patients with

endometriosis in I -IIstage and III-IV stage

n B FEAH FFEAK REMAR
I—13 1 9 10%
I—IV# 11 9 55%

Fisher' s Wt R%:HE, P=0.024 <0.05.

(B> ARBHAREBERUABRAR S PTEN ERE3HTX

5’ CpG B FREALLE
20 G-IV A AE B B N IRA RS H 6 Bl PTEN R k4 EA4L; 10
Bl [ - YA RERE R NEALRDE 1 4 PTEN EEREFHEML, EFEER
B/NF 40 BUFTLAR Fisher's BUIBERIENMT, 4R A: II-NVHNRESE FA
WEALRS 1-11# PTEN EEFENELR, ERLEENE (P>0.05) . LE
12.
% 12 FRS WK RIS B ABALF PTEN 2R F AR

Tab 12 The comparison of PTEN gene methylation between endometrium of patients with

endometriosis in I -IIstage and III-IV stage

& M RS EILR 90 4 PR
I—1 1 9 10%
M—IV# 6 14 30%

Fisher’ s BUIMEREILE, P=0372>0.05.
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it

= it

DNA LR N AIF AN — R EER R AR, CHEEETY
i DNA M55, TIRXNERSA DNA BTGB, kg F
EURRBERIRNEENHZ —. EAXREAYIEA, DNA FREALRTE
BEMELIEA, S —BEPRERSAMA PEME, KT EEB D g
BHAKEFE. RSB SPERMERUIZER CpG KA. CpG K%
MARBENN, EERANFEERETHFEEN CpG LR, A CpG H. CpG
B—HREFLBE—TAREN, BEALTERN 5SREZHTFX, taTEH
FEFEMSETE. AREFRAFLHE 45,000 4 CpG &. EFFLT R TEND
TERIA Ltk RIER X Rtk LA ERES, 7E CpG 5 CpGs B2 HALAT,
MAZH CpG HZHMK CpGs WEFEAK . BT, KEMADELEH, CpG
BREFECEFETHETHNYE BN . BMEENATREERAZEF
BEACRIMERERE CpG HHE PRI, RIBSFNLME T REERZEN
MEREEREGHEEZNG. FHOTRIAL, DERERREETEEELNK
%, AFEREHGRE. BEFERKEMHARY, EMEARTFNEER 5%
CpG B EREMESFHINEERRETEEEEN. HITHHACZAN
AR R AL X B R TR WA M TR R, A B R
HFEESFMAT; N DNA BEERBAMEN: NBRZEIAREE. T
Eili, WEER CpG HFEMERSE THRNERLIE. ARERRHER
EYIEATH, FFAMEAEER, SHEMRFIERM, MEERREBST CpG
BRENTRNSET WREMRREEE.

5|5 #5452 HOXA10 EFERATRER —FF R RIEEE, SEMmEIE
MkEEH#B, (BHTNFESIN, PTEN ZEENZMEMEENR, EMHEF
R EFIEE AL S ZEFERIESE, HFHESHAETENBRRENTEN
R AE. REXEREY). CHNMARR, FMEREMERERRIERDH
FEHHZ—THREESHT CpG BMEFHE, Yoshida FWIHR K
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B+ FAE X
HOXA10 ZFEAETFEABEIRARTAN, FEERETNHE, REBEES
&, EEREFK, Ak HOXAL0 EEGEMHFEABENREREY, €W
RRXMETHEMTERE—-SHAT FEABET HOXAL0 HFELRE, &
REAFEAEBFEGTRULRE, HRAEENMIOAE, HOXAL0 FE
WIREHE, FANTFEARBES HOXAI0 RERRETREHTRERERFRE
WEIER, X5MEERRBTFHRPRUELRITUREE 3, Chu %0
W R FLIRE  HOXAL0 HERRIA T, AR HRIE T 8 aT #0018 1 5
RIEARHEY, 5 Yoshida ZHFIFRME—HK, T Salvesen FP' £ F & W B th
BLPTEN HRERAFHEM, FEMUEN 19%, SHBAFLITEEL, FHIA
4 PTEN EFRFENEMBEHBFEREMR, ETFEARBHRETREEE
A 1 HOXA10 1 PTEN #R7E N RAERMERAXZWFAYE? THEXBHEREM
FEMAENREERMAR? BaTERSIMRED.
Wu S xS B EERL WAL HOXAL0 %R FEALME THE
%, EREIRBIARITBAEMNABEEEF CpG HEREREMRS, R
RIFEHIA ) HOXA10 RIAMEFXRA, HAAXFRENFEUEX TR
FHARIE R E HOXAI0 BERETARNER. HX PTEN ZERFRELEEAR
SETHIBT, HEl, ERSMGARRIRE, EFHHRE mRNA REAKF LA
REF PTEN EERMREETHRM, HFARALRER TN, FRE"%E
MAREFENERCEMFNETEABEED PTEN EARKRER K
PTEN EAAHSNEFENBABEASATHSREAR TR, EEFTFEABRARN
# PTEN ZEEN®ERIE, T PTEN EAERETENER L ERHARTHIRE
AFEEFENBEMBETFEABEREZE. FRAES. PHUIFRTEN
EREE D PTEN RE XA RA L& TRMONETEABRES PTEN &
HRIAPMER. ZAHSYE mRNA KF LB PTEN R HRZKFHEEIR
PTEN BEFENREFRERE T RN, SEIREVMA—H. 82, EARIE
hiF7E%E PTEN BEKIKIE, HACLEIEEL PTEN EME PR RIERTREH
THESTRETHFEN, AHE, HEAFEPRAKGERTEELHTH
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B TR PRGN,

FEXRLERT, ARERSE 30 BRAUNBEARTEH 14 3012 HOXA10 %
HASTFRIMEAE TN, 7 BHRME PTEN XEEFTFREFEL, 20 BFE
PLAIRA RS 7 4 HOXA10 EFERAEFEN, 2 63 PTEN EERAEREA, W
FEEMBAFERNBASYRQME HOXA10 5 PTEN EEFEA, BAAR
iE B ETEML A4 HOXAI0 5 PTEN HEMASEE X BT E WAL R
EGHEER, UPETUBHAREREEMNRS EXE AL TFEABERE
WHEEX LR, BRFESEECABRALRHELEMNE T HOXA10 5
PTEN EFE—E M F L, TIEESTRATEABEAZRQN H—F Rk, W
By ABI%, RUBLAHEEXNER, FEARERERMABRANSE
EWMBRTFEANBEAALEREE ZEHER, XEH{8x HOXA10. PTEN K7
HFRBFRMUMAEAFENRFRP I REEEEH. BEWANBRI, ARIE
B YRR 78 S B £R P HOXAL0 KA K FH B FIEREX RA, R
BRBIAEMABEAR D HOXAL0 ERRA D& FEURSES, #— P K
HOXA10 %FEEHHFXBFRATEES SR RERNRBILE. 30 RiES
# S NBEARSEMABAL S HOXAL0 5 PTEN EH /350 FFEML RS
MERAEMNZBREEEESR, RIAREBREEMARS A AEWTRE
HOXAI10 5 PTEN %H/)33)F R EMAFHAHLERE, XTHRMEERRL
B “FENBERCAEEMABRRER” BB,

ALK RIA GRS 3 W FAE B & RO A AL+ HOXAL0 ZHE 30T
X 5’ CpG BHBEEAKELEARRE, - VHHFEELREERTFI-UIH

(P<0.05), XA e HOXAL0 EEFFFX 57 CpG HFEUBEESARIE
IR T e %, TERREMERPrIfRRER. MX-IVH5E I -1THA
SiE PTEN EFEFEMRERELR, ERLEEN, B PTEN ZHEI-V
R EERE ERET -1 H, TRt TRAEL /N
BERKIRE, BHESERANKEXRE-SHR.

TEAR R PR T FREABHYEST R (PR M 5, JEFEAMET R (R
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i+ FA X
U#), ZFAME (EM, UH), THPCR RN THR, HE—#K PCR =Y
iR /51E N5 —% PCR 9 DNA #&4R, FRBKEEEZEEEE, XHERS
T MSP =Y RtE, WAOSIM_RGHFE, HRETHRREFYNTE.
ff MSP FEE W, EAlf5, EABBRN LR,
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I ESY 4

ARG T HXTURMA TR, N R R R &85 R R (MSP),
Xt N FAE B E AL, RALABEAL F HOXAI0 5 PTEN RE BT HELER
HITTREUMHR, TERARERA:
1. HOXA10 5 PTEN ZRAERM ABRALF RIS = FEURES, MELEEF
EABARD RIS IEFEMRE;

2. HOXA10 ZHFEN. VHARESRERVABRASZTHFEUEEST 1.
148, WK, HOXAL0 ERFEMEEES.
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i AHAFERANEREH

L ARG D, FHRAEAFENPHFEHARAR. FHESEHAAMK
BEARE—SHA.

2. KRR AREERAKFRIAFAEREEL, FUAEMEEXRF
BENBEHL HOXAL0. PTEN MIREEM, MHRH—F NEBKFmEHESE.

3. KRBV RINEF BN BERAE BRI AR bR A,

BRBIMNOARFE—LBARZSN, BRIOIMARAERIFE, KR,
HBET —EHZNNVBER: UEHTHFERN R EMERARTEMA
JEJ7TH, AW IKET HOXAL0. PTEN £ HEEXN FERE R ABEARKEH
BEWHER, HREHAREBEEMABEARS PTEN EFHFEMUER, UR
P EMNFEMEEENREPARIGKRSPTHER, HEERELRIEKT
R, RERKRERES HOXA10. PTEN £ EFREANHARE HEIRE T 15
IESRTIEAY S
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FEANBRARAERZ MR R
RERDT ZRiR AW HE

[(BEITEABEAMEREFTHALHE LR, BARMRE, HAFE
BT A BB MM EE KR, AF 1%E5ARBEREES, BES
ATENBEREMEHARE. FENBRMERSERLBTHEIMAER,
BARKSEMPARER, AXEFENRTHRE. REEE. KERE. &
WHLEIE LA T FE AW ERAE BRI RS R T USSR,

[REBAENTENERALE; ®&; P{E

F B WIE R fE(endometriosis, EM), RIEAHAKINEENTEHNEAR
HWRAETEERBESBEUSNG R EHM, FEFEROLHRBEELN
7%15% o BIRERBERFEY 0.7%-1.6% , BAEBE NI AL, B
HARMIERTFEANBEENZHARE, XT EM BT REREZE
EW, TESANRITHRE. RE. RRFEILEFET IEREERGHRER
PR,

1. EMERMRTRFERGRSEREZORR

1925 4 Sampson B IXIRIE T EM HAH A, Mt ja B A S AW [ 285 6
WE, WHIF EM BELZRAEENE, FENKRAL EM HXHHEE
(endometriosis-associated ovarian , EAOC). Brinton 2Pl T 1969-1983 1
20 686 %5 EM B3, FHIBEL 11.4 5, R Ex: EM BERENEE X E
BRYER 1.9 , BEi2>10 &, EM BE RAEFEZENETERE LA R 4.2, Melin
29T T M 1969-2000 41 64492 B EM S, RBL EM B R T I BIAY
RIFFESIR)A 1.04 , JRERER) SIREH 1.43. FIABEEERT R HISHAKLY
FEER EM R4 57 S KRR &, SIR {58 2.01-2.23. 7Ei2H EM 2 Ai&i2
W4T TETRABFNEENRRERS, HHLFEEEAIBRTELE
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B o0 IR A

HATHLB A AR S EM MEBHMENIEREEREE: OFNEEEK
P, MM EBIEIT . Zanetta & HBISUALKHIRARABKER EM &
TR EE, RHLHEN EM FHBESRARMENXRERY, 25K
EXHMEA AR, RAEREREGT, TRRERTNMEM %,
@A TRMETT 45 558 S ARME, Cottreau % MR RILRL A TEMIEST EM
RN TP ORI LR RIS T MAST RO 32 4%, TORUZERME b/
BARIT EM BRRRETRM, AR A SRR TR, TR
SEEmELE. REEVIME. B, IYETMAT EM 2HMESHRYE.
@EM FERE LR LN RKE, Brinton Z° WEFLEARBET
1965-1988 Ef 12193 BIA R M EE AL, RAFEFRAL L EAHNBLEEE,
HSREH 123, A% GERERAD) BANELELEEH, K SRE
& 143, @ORBRZOCPS) « Ak £~ FRNELEHRRTEIRA
SREHAMIEEM BEN B RER . BAEETARBRE. Ao
B . BEEEELS EM REBEE X,

2. EMERBIRRFERE SR

1925 4F Sampson ¥ YR IE BILI 5 BALTFE AR T R—m2E,
HREBMTENRBERLELEUT 3 Ml ORALT R MBI
FR—HZES; Q= # BHARLHEY: OB LB RMRITE. 195 £
Scott ZEMLHER AT T SWAR R BE T LB F & A A B BITH RS
2FH, LRFRESEHECAEIER AR, Yoshikawa 2" 5 3 SCikA 5 i 7
SIEEERE D, FNFEEM KL S 14.1%, HhEHAME L 39.2%, TERN
BERERE A 21.2%, RIS 33%, HWHERE 3.0%. Suprasert % HET
1995-2005 4F ) 1076 15158 S35 B RILA 37 BI& I EM, iX 37 BIFALKM B
ZHRBNANSE, HRRTEABEE, #— 50 EM BEUTE AR
BREVARBNE., EM EASREE FTRINTFRE TENBBAE @
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X#kzid

typical endometriosis aEM), MAKSFE 1988 4 & 5G4 LaGrenade Ml Silverberg &
e BRMABEEREEORARSZREESSE, HRERSR R RER
Rk, BAH, #EFZERRENE, BRLEBKR, AREE. SESE
$RZE. Fukunaga 2 WLZERILG0 5L EM /R aEM, {8 EAOC RifIA7AH %
BEMMEEF] aEM, 572 BPARBRTENEEE, EBEEERFIEARE
REMEEZ| aEM, FHiLIEH aEM o] fEAEE R RTR L, BARRITRIET aEM
R B ALR, XKW aEM T #E7E EM BRRFE/ER . EM BRRIRKRE: &7
PARZEAUTILE: OBTMEATMUREENENE; @& EM HHE
BUTENEHENEHARERLS: OFREBEFREATFR, FHER
44(25~62)%"; @EM BEMNEME. TURE. JTARS IR E R B thY
™,

3. EMBEZHLHIRMTIR

AEMERENFEESHTRKERE, HE, BEFEAEFX, EM &
FRPLHEIE—H. TESANZLGETHUEE.

3.1 EM BERSTHEYFEM

3.1.1 EM BEES5Z A% EXK (Loss of Heterozygosity, LOH)

LOH RHHA FEVFFEARIMEERR BB AN EEFRZ— R
R B AL P EE DNA FBRIERME, B LOH RAEME, HBrizgasbis
AMHET REFEMEMEERER. &£ EM BERUAKHAL DNA HIE
b, 4k 1p, 11q 1 19pLOH RAEXRSFA 69%, 43% K 45%, Hik
WAL 1p WHRMELERGTHEEEM R4, RESEFEEERA
Ali-Fehmi %' ZEBFREESA DNA KB, 10 SHfalh3 (A2 S RIER
N5, EM B4t LOH RAER N 4.3%, i F 5 NEBEARE LOH R4EEN 23.5%,
3 B35 H7E D105608 ) LOH B F A it & EM BRM EE ST HLH.

3.1.2 EM BERMHRXERKFAR

R EREZMERERMMERLE, W Bcl-2. p53. k-ras. PTEN EHE%EXRIE
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AEFERX
BEARTUREIERMTENREARRE TR o FEZ5HITFLAER:

Bel-2 EFEEE R —FMGIATIHEER, %5 26KD MERR, &
Bel-2 &H, EAMHHEMEARNSHARAT, AERAMREHE, TEEHR
AT R E AR A AT . Bel-2 KT ERETRDOMMILT, Tl
BHERESMERE, ENSERUTENERARME QBT ELLRETER
IR s KA RS M R (22 F1). ST EM g L
AREIEAEA (14 F)). SFE EM BEAH (226)) K Bel2 EAXRE. 48: &
THNFRX Bel-2 EARZAUHREERTARY, FREMEANRK Bel2
BEARZMAUHEEESTHNRA, BN Bel-2 MSERETHES ST EM &
ZHEHE, Bel-2 HEEFAMER EM AT RERFERTRZ .

pS3 4 FikL aEM A EAOC MIR4EH X, Sainz &' HIRLT 1948-1999
R0 410 50 L2 B E R 521 Bl EM BE, K410 GISREBEFH 176 &H
EM, 14 Bl (82.4%) pS3 EERAMERE, HRIFTAEMN aEM HH B
pS3 i ERIE, p53 WLERELE aEM Fl EAOC HIBURMERN 87%, iX1R7R P53
AT EM B 5 RAEBRH — 0 HE. Okuda 2 M50 S 4132 DNA,
BFFEE F RS RNY 1 ps3 EEMSET S, 6, 7, 8 FMF AR p53
ENETENEEBNRERN 63.0%, £ 5IEFEER TAC REM TGC,
6B TFER CGA REM CTA, ETHEFEER TGC REM TTC, #
85 EFEER TGT REM GGT; TEBHMMBRA RIURZE, HHps3 K
BEEREETENERRE.

Otsuka %" A T 1987-1999 44 37 4l B4 B M B H AR, 56
BB BHIEI IS R kras REBAEEHAMBALHE LMER, W
fE EM K aEM LB A WERE|, 7R k-ras RAETRES EM B h B HAMEE
. PTEN A#MEEHE, &M TLE 10923. 3, PTEN fEBEREBIAMKLE
REBFRREA, JEEMH PBK 55 RLAMEM MAPK 5 S A FTAREK.
W5 B L LM, PTEN 2R MR N F £ HBEIE S . 2000 % Nakako

{13 -16]
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[17]

TR T 20 BI5ESF E N RERERE, 24 BB BRI MAE K 34 BISRE A aEM BH
HFE AL ZBL PTEN 2H7ESE S F1F 6 M BEFRARETBHBRE,
AR R A 20.0%, 8.3%H 20.6%. ZERALT EABEREMMES, SHAE
B ABAEAL PR Y PTEN REE, %8 R#E EM RELR E PTEN X
A, MEARTRHAENARE. XXKE: PETN IEERKREERRTE
WIERERE, BB MAE R aEM KR P HLEAAL, FETEE R EM BRKHLE)
Z—
3.1.3 EMEBRGHXER DNA FEMLHTIR
R P70 DNA R4S EM MR A5 BEF VIR, Flin Bk
WoviRiE"2), HOXA10. PTEN. PRB. hMLHI SEFEMRRELTHRSET
EM M R4ERER. Wu Z% EM £F HOXA10 £R MR MR EREM T 5
9, WUE 6 IR ETAIFL A EM B8 MEM T B ABR 4 fIETHMNE
ZHAEBEER EM I BEEMHE, AREARFRME PCR &K
(Methylation-specific PCR, MSP) FEAR AL 2L i 771k, Bl T HOXA10
HEHT 2 MXEFH 3 AFROFEMES, RAEFE 3 THEFF
B, WHIAKMEBA CpG B AEREFEURE, AXMFEFEUEAR
HEH$EN. #ilh, HOXAI0 BEAMEFELTRS ST EM lERER
JB. 2006 4, K.FTam ZPxfth ok, SHtE. BHWERAS 9 MIEEE
F AR LRI DNA BRSPS X R, KA a3 PTEN Z£H, 75!
BT 89 FISRERE. 16 HIZ AEEHEME. 19 FIRETIHEIE. 16 FIIEH 57
AR, 5 HRIEBAMBKT 9 MIEEREE T CpG MFREMLRA, SRK
MENIA R F RS FN 28.8%. 20.1%. 10.5%. 11.8%. 42.2%, MIIA
A AL ERE, EBMPELERES T REMNEME S IERRRAL,
T EM 590X R, PTEN EEMEFEMUFTEE EM FEZFREM,
B %P T 62 4l EM BEFEM AR BB ERZ A B (PRB) EFEKFHE
R, ZREH EM MxtRB4A$ PRB FEAEN K 61/62 F 22/33,5541 PRB
B B4k 2 A 4R X(P<0.01), A4 PRB EEKM R FEAT RS E T AR
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Bt iai
TERBENRE, BRIy ERRERESE, METHRENE, DNA PR
5EMMRERKERARE—FSHR.

32 EM BB SHBRHERESKEHHRR

Ness  SRiEit £ MM E MR E LRI EM MK, BRAESE, &5
RMIE EM BEPAAETSHEE, B EM RTEHERENEME, BgE
ZHRETHMFE, SEREEFNREKTEL, B52HEAEEY
T Rkt BB, TTEES (24 EM 535, Akahane %™ BFS0R 3L, M EM F aEM
550 LB M BB R, M. FUMESA (ER A PR) RIEEHME,
TR KB AW R TH S50 EM B h 5 SUE B A mmE X,

33 EMBRSHEREEE

1999 4F Bruner Z7ERFSLF & MR K& R B B (MMPS)HI Rk 55 — %3
MXRA R, —BEAEFEES T E AR KA E. B4
Vidh: A ERGRE S ASERR R, BREPSOEH, &
EREERARESHMEAR, [T EM 0REREE. 1998 4 Kennsy HATHIV
TREBELA EM RREUTEA: ORGREN: OBE—RERBRRE
BERTARRRE. HETURENRFEREEEE EM BBMHLH it
MR, BXERa/TE— 0O,

G PR, EM 2—MATZMMORRE, REEEELEYE, NixkER
HREBUBEREE, LETVHTERERMARNAE, BUEHE—S
B
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