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Characteristic and clinical significance of DNA methyltransferase 3B overexpression
in endometrial carcinoma
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ABSTRACT Objective: To determine the clinicopathological significance of the DNA methyltransferase
3B (DNMT3B) overexpression in endometrial carcinomas and to evaluate its correlation with hormone re-
ceptor status. Methods: Immunohistochemistry was performed to assess the expression of DNMT3B and
hormone receptors in 104 endometrial carcinomas. Results; DNMT3B overexpression occurred frequently
in endometrioid carcinoma (EC, 54.8% ) more than in nonendometrioid carcinoma ( NEC, 30.0% )
with statistical significance (P =0.028). Furthermore, there was a trend that EC with worse clinico-
pathological variables and shorter survival had a higher DNMT3B expression, and the correlation between
DNMT3B and tumor grade reached statistical significance ( P =0.019). A negative correlation between
DNMT3B and estrogen receptor ( ER) or progesterone receptor ( PR) expression was found in EC.
NMT3B overexpression occurred frequently in the ER or PR negative subgroups (78.9% , 86.7% ) more
than in the positive subgroups (47.7% , 47.8% ) with statistical significance (P =0.016, P =0.0006).
In addition, the DNMT3B overexpression increased in tumors with both ER and PR negative expression
(92.9% , P=0.002). However, no such correlation was found in NEC (P >0.05). Sequence analyses
demonstrated multiple ER and PR binding sites in the promoter regions of DNMT3B gene. Conclusion;
This study showed that the expression of DNMT3B in EC and NEC was different. DNMT3B overexpres-
sion in EC was associated with the worse clinicopathological variables and might have predictive value.

The methylation status of EC and NEC maybe different. In addition, in EC, DNMT3B overexpression
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negatively correlated with ER or PR expression. In NEC, the correlation between DNMT3B and ER or

PR status was not present.

KEY WORDS Endometrial neoplasms; DNA methyltransferase 3B; Methylation; Receptors, estrogen;

Receptor, progesterone
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ZARHG B, L5 N AL ( endometrioid adenocar-
cinomas , EC) AR, # 5 MERCR i B R CA ¢, Bib
S Al UG M RLAF B4 29 15% By HIR
JE B R AFGTTHMELLZ2 R0 T RYaE , A1 U R A
B, A2 2R R A 7B A9 (nonendometrioid
adenocarcinomas , NEC) , DL 3% & 14 958 F135 W 40 i 958
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G2 HETATRE P Y P S 0 S AL 2
AH—Se TR EC TS PTEN 405, i
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& 2 (human epidermal growth factor receptor 2, HER-
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WAL TR 5 — BE B BERL 2001 4 2 2012
R N A A ZUPR AR 104 451] (84 f5i] EC,20 3]
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P 24 B8 2R G R B RS AL 2 A Fehafe T
BN AP T AL, 80N B N A 1
Y LR R AR 5 E N (1 1) o 6 R 4339
X 2009 A E FRiEr= BB B ( The International Fed-
eration of Gynecology and Obstetrics, FIGO) #7 v |
TR A AN ] E O B T ARIGYT Z H B AR KB 8
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1.2 gt

FrAang 4 4 wm Y] 1, >k A Dako EnVision™
o LU R I ) &, S e R A 4 - P AR
DNMT3B(52A1018, Abcam, 1:250) . i % 7 &
(estrogen receptor, ER, 1D5, Dako, Glostrup, Den-
mark ) . 22 ## & 5% 1K ( progesterone receptor, PR,
PgR636, Carpinteria, CA, USA), DNMT3B % H7E
20 B A A i S5 b X R S, A e (L B B E B
X RR(PBS AR —90) o Yo 25 R VEAN R T T 928
W PE43 (immunoreactive score, IRS) 224t , IRS = 4L ff,
R i (staining intensity, SI) x BH%: 40 M & 43 kb ( per-
centage of positive cells, PP) ., HHEHMH:(E 5 B85S
PR 3o 4 DEE0 73 = B, 1 7 = 5551
P£,2 43 = thEEFAME 3 J = s BHPE s AR A 4 B4
JRLIT ok BT K A 20 3 0 B 5 DSRS0 =
0~1%, 1 =2% ~10%, 2 =11% ~33%, 3 =
34% ~66% , 4 >66% . IRS £ 0 ~ 12 2 [i] , 45 LI
FESCHRARE AR BT 1 22507 AT 1K TRS =6
2 Y 3% DNMT3B i %3k, IRS < 6 4 X 3 DNMT3B
FIKIEH . ER H1 PR W MOAZFHTE, ¥ 10% DL i i
IR A A B SO BREE ™ (11 1)

1.3 35050 Hr

e 57 A 3~ 0 B B4R 1Vista 2.0 (ht-
tp://1vista. deode. org) ,CpG 53 #1 % A CpG island
searcher ( http://cpgislands. usc. edu) ,

L4 St

ST SPSS 13,0 S HHCH 6, 40 1) 22 5 R )
X KR 2 4L LR B R 50 A R
Spearmen FH 5537, % F] Kaplan-Meier #8474 174>
Br,P <0.05 AN ZERA G FE Lo
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104 )75 N B JR B A0S 37 ~ 76 % i 4F
% 54 % HBR IR A Y O TR UIBR bR A, Horp
47 I FIBT AT TR A AR . G IR 5 11:85.6%
(89/104) 4 1/1 1, 14.4% (15/104) 3t Ji& 141
(M/IV ). 84 i T B9 ¥ 0 15 W IE AR,
35.7% (30/84) K & 434k, 46.4% (39/84) Fy 4y
,17.9% (15/84) I AKsr b Pifa & I Bl 1 8
1EEHE S 2014 4 8 F, o 89 il 3kA5 kil 15 % 4}, Bl
Vit [E] 6 ~100 4~ H (CF3 48 1~ H)
2.2 DNMT3B 33k 5 P4 B I PR BRARE i e il I

DNMT3B FH A5 5037 T 40 A% A 2 i ot (&
2),IEH TE W E DNMT3B Sy Bk RIA (IRS =0) .
AL T B E N R 9 DNMT3B 5 3% 3k R
(54.8% ) W& =1 1 A% (30.0% ,P =0.028) , H.
1 79 Py R o Bk NG 36 S s i o R o AR 22
PRI, DNMT3B i i ik R (1 9%.2 9.3
945y 9 N 43.3% . 51.3% . 86.7% , P = 0.019),
Spearman #5747 7, DNMT3B i ik 5 1 U Py
A 11 Ji R 80 S TIE AR 5C (r = 0. 388, P <0.001),
[, T 8P s o, DNMT3B 72 JLJZ (R AL T
FETERRAE Tt I UL 45 5 B B 73 O WG vy g 91 v it 2
BRI R, HERR WG E L (% 1), Kaplan-
Meier 2£ 77 73 #7115 8 DNMT3 B i 2 1K 41 9 0
PSR (B 22 SR e i

ER, estrogen receptor; PR, progesterone receptor.

1 e AU Y@ ER PR ZE T8 PBEREBEBAE (A ~ C)  ZEHCRPERERINE (D ~ F) (EnVision™ %100, HE x100)

Figure 1 ER and PR immunohistochemistry staining and corresponding histological features of endometrioid carcinoma ( positive, A, B, and C)
and serous carcinoma (negative, D, E, and F) (EnVision™ x100, HE x100)

DNMT, DNA methyltransferase.

2 TE ARG 2 SUE Y (5 DNMT3B K (i %55 (A) SARRE 9L BL(B) (EnVision™ % 100)

Figure 2 The immunohistochemistry staining of DNMT3B overexpression (A) and corresponding histological features of endometrioid
carcinoma (B) (EnVision™ x100)
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F 1 DNMT3B 75 104 55 P IS b 1 2 k5 2.3 DNMT3B 5 ER PR ik
e it i e o cprton o KBTI 1WA DNMISE 15 ER PR
F— IR R AAE S, TAE 178 P g v oA DL e A e o
Variable — Overexpressed p [ BIPYEEE H  ER (PR [T DNMT3B (93 F55 %
e (78.9% .86.7% ) & T ER PR FH:41 DNMT3B [¥)
EC 38 (45.2%) 46 (54.8% ) 0.028 ﬁé%ijj%(zﬁj% ‘47' 8% ) ’ Iﬁ]ﬁj" DNMT3B ﬁ%:zljj
NEC 14 (70.7%) 6 (30.0% ) éﬂtiﬂ ER. PR w‘f$$(32.6%\28.3%)ﬁ%%ﬂ:
Grade (EC) DNMT3BAX £k 41+ ER . PR [ BH 3% (10. 5% .
1 17 (56.7% ) 13 (43.3%)  0.019 5.3% ), ZRE 5= L (P=0.016,P =0.006) ,
2 19 (48.7%) 20 (51.3%) Fi9h , ER (PR 1 3 ¥ B PE BT, DNMT3B 3 3% 3k % fiy
: 2 (13:3%) 13 (86.7%) 75(92.9%) , 2 SFATH TR L (P =0.002, % 2,
Myometrial invasion K2),
<1/2 42 (55.3%) 34 (44.7% ) 0.077 NEC EP DNMT3B 5 ER\PR E@*ﬁ%‘l‘ixﬁ%
Lvmpifie o 10/(35.7%) 18 (64.3%) (P>0.05), ER. PR [ 1 41 DNMT3B if 3 ik %
' No 20 (48.8%) 21 (51.2%)  0.139 (28.6% 27.3% )5 ER.PR [H{:4H DNMT3B 3%
Yes 1 (16.7% ) 5 (83.3%) EFIEAL(33.3% 33.3% ,P =0.861 . P=1.000),
Vessel invasion DNMT3B 3 # ik 44 ER. PR % [ 1 % (66. 7% .
No 45 (52.3%) 41 (47.7%)  0.300 50.0% )5 DNMT3B X ik 41+ ER PR {9 BH %R
Yes 7(38.9%) 11 (61.1%) IERL(T1.4% 57.1% ,3%2,K3),
FIGO stage 2.4 ER PR Z55A s B 3L 0 43 Hr
I and I 45 (30.6%) 44 (49.4%)  0.780 SR % 53 PR 00 53 B 350 (rVista 2..0) 43
Lo N 76 7%) 8 (53, 3%) DNMT3B S 5" {EBIPEIX (2 kb) , 5 £ ER PR

a, 47 patients received lymphadenectomy. DNMT, DNA methyl- %’fﬁ}ﬁ( [z] 4) . ER ( ESRI ) ,PR ( PGR) %E @j?“

transferase; EC, endometrioid carcinoma; NEC, nonendometrioid carci-

noma; FIGO, the International Federation of Gynecology and Obstetrics. ]Z'Eﬁgﬂ: CpG u%( [7§] 5) o

x2  FEPNEREMIE N IR DNMT3B K3k 5 ER (PR 16 R
Table 2  Associations between DNMT3B and ER or PR status in EC and NEC

DNMT3B expression

Variable EC NEC

Normal Overexpressed Total Normal Overexpressed Total
ER - 4 (21.1%) 15 (78.9% ) 19 10 (71.4% ) 4 (28.6%) 14
ER + 34 (52.3%) 31 (47.7% ) 65 4 (66.7% ) 2 (33.3%) 6
Total 38 (45.2% ) 46 (54.8%) 84 14 (70.0% ) 6 (30.0% ) 20
P 0.016 0.861
PR - 2 (13.3%) 13 (86.7% ) 15 8 (72.7% ) 3(27.3%) 11
PR + 36 (52.2%) 33 (47.8%) 69 6 (66.7% ) 3(33.3%) 9
Total 38 (45.2%) 46 (54.8% ) 84 14 (70.0% ) 6 (30.0% ) 20
P 0. 006 1.000
ER - and PR - 1(7.1%) 13 (92.9% ) 14 5(62.5%) 3(37.5%) 8
ER + or PR + 37 (52.9%) 33 (47.1%) 70 9 (75.0% ) 3(25.0%) 12
P 0.002 0.803

DNMT, DNA methyltransferase; EC, endometrioid carcinoma; NEC, nonendometrioid carcinoma; ER, estrogen receptor; PR, progesterone receptor.
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DNMT, DNA methyltransferase; EC, endometrioid carcinoma; NEC,
nonendometrioid carcinoma;ER, estrogen receptor; PR, progesterone re-
ceptor.

3 TEWNBERYET DNMT3B i Kk ER PR KK TR,
JF A AR PR WA S

Figure 3 DNMT3B negatively correlated with ER and PR expression
in EC, whereas such correlation was not present in NEC
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FMBAL P T AE IR R PR Z —, )
Wt IR e A R R R A F/E DNA TP SIANAE 1
DU NI PR Ik 425 DNA A0 3 UL I P 1
AL Z —, FP AR S A IR i T 40 T
S R IR S P i . DNA AL 2 R A
FEREP 3 3l 7 X CpG 1 A it 16 & 5% (o2 ik (CS)
b B CS i b~ F R DA 5| 3 PR A 53 2k 1
FIFRIBULER . DNMT ZJEIE 2 fiEfk DNA CpG &%
A HIEL R B EE A1), DNMT &5 DNA 455, 5 H s
R IR S e %18 T DNA XURNEZ 4, Z J5F e &R
R SE AT SRR B 28 R A 5 Y % 2 Mt i e
CS5 I, 38 3 3k Fift P2 A BIL ) 52 BE X 5 IR a8 1Y
S

ER ER 200 bp
| agaggitecagTGAGCega ' 2¢AGGTCAaagt -
[ —|

Putative TSS
(chr20: 31348490)

chr20: 31348191

Putative TSS

(chr20: 31349590) chr20: 31350191

| 1 = 1T 1 T 1
cTGTTCatte aaagTGACCTt cgaGGTCAaagteaccate ccaGGTCAgataaatttta
PR ER ER ER

DNMT, DNA methyltransferase; TSS, transcription start site; ER, estrogen receptor; PR, progesterone receptor.

&4

FFFUo T i DNMT3B JER R 3 7 XA 21 ER PR £5 5 fi 5

Figure 4 Schematic representation of predicted ER or PR binding sites in the promoter regions of DNMT3B gene

ESR1I gene (ENSG00000091831)

Putative TSS (chr6: 151807807)

200 bp
| —

chr6: 151809107

(Y ) (1 J
S
CpG islands
PGR gene (ENSGOOD00082175) 0be
Putative TSS (chrl1: 100898554)
chrl1: 100900355

Y ) o0

G

CpG islands CpG islands

TSS, transcription start site.
5

FAN BT R R Z AR (ESRI, PGR) LUK 5 T CpG 1

Figure 5 Sequence analyses demonstrated CpG rich regions upstream of ESRI and PGR genes
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WFFL Sy h, DNMT 8 X R =04 S D
( DNMTI1 ., DNMT2 ., DNMT3A . DNMT3B , DNMT3L) ,
W E 7~ , B DNMTI .DNMT3A & DNMT3B EHA&
ARG PE " . DNMTI 7E AR5 235, R 5
2E 45 H Fe 4k ( maintenance methylation ) B94E [, RIAR
PR AEE F RS H LA 5, 7E DNA 2P0 B A2
(58 A BE R Y B BE b AT R AR
DNMT3AFI DNMT3B F %25 5 ML H A4k (de novo
methylation) , RI7E A Y AL 1Y DNA XUBE | kAT
LA, DSk FY AR 58 J80 /5 0 H DNMITL Ofe 2 57 H
FasE 1) BL Rk 25 . DNMT3A 32 275 iR G T 40 g
H 3k, TE LA AN i Hh 33k - FEARAG , 7R L 2k o
FO R (L S AL A A PR ) RS
DNMT3B 7E A4 it v 238 4= B2 AR, (HAE 2
o i g vp 23K B, BN O 2 MR R AR Y L
O

A KT E NI DNMT3B %3k 1 0F 5 A0 XA
B , Xiong 41100 P real-time PCR 31 Western blot 3=
M E NI H 2 DNMT mRNA i H 3£ 35, 45
Rlis, EC.NEC B DNMT 235 % S50 HH 52, EC
DNMT3B . DNMT1 [ & 35 %80k % BTy, Hoor 1k
221 I 9 223K &, AR NEC Hp D] g I,
DNMT3A .DNMT2 7£ EC F1 NEC s3I0 B 484k,
AN R AT 5T 45 R AR 8L, DNMT3B 7E 731k 2 1) P JiE
TR (4N KLE) A i 3358 18 3 8 T A ir i)
213 & (40 Ishikawa) '

ARWFFE LAy 2H LA 7 125 0 B 84 491] P4 A 9
J 20 4R PR o DNMT3B [y 3Rk, 45 1 5 DA
SCHRARIE — 2, IR A 55 A i DNMT3B L
AVREAYE, EC o DNMT3B [5d %A% (54. 8% ) .
FiE T NEC(30.0% ) , B 01728 22, Foil$ 7t
DNMT3B 7& EC "y B3 1 (1 2¢.2 4¢3
Kok 43.3% 51.3% .86.7% ) ; |6l it , DNMT3B
TENVUZ AU AFTEDKE A NS5 5 e 88 Sy
JAME Y EC 95 ] rhoid AR W AR A ATl B
DNMT3B i k40 (1 5 B 22, (H 22 5 24 R Wge it
SRS, AT RE S FA TR B AN TS BE TR R
AIRA K.

AW, 1 BN R & i 21,
U PTEN .ER PR .E-cadherin hMLHI hMSH2 2535 K
WAFESE W AL A ARAM ISR,
FATHEDN DNMT3B i3 435 7] G i 2 53X 46 FL [
AL, SRR S ORes ke , N2 5 1 AN
P KA R I B DNMT3B 5 3k A
i, BFFE N 1 AR 4 SR K 2H DNA S 3 —F i P 5k

PARZS , I 25 59 % A e (o pk S R PR g gt
DNMT3B 3 F ik FA 5 1] & FEOX PP L 1 H R
Z—5

ER PR 5 P, FEile T Y P RS 0 0 %
PIAASG , ToA U 5 Bt 0 ME T 3o B i B Ry o2
TE PR AR T RN BEE R EE BT R,
B DA s R i R, R 2 A 25 2R R s i
JERZEMER R . M RTA MR EER, A 83 H e 2
WE 2 R IR PG Z — . Sasaki 2™ BRF5E
KB, FE N R AN M R L 42 PR AL PRB
Ja 2 F WAL K 1, PRA 5 8l A LA 1E %
ik, PRA/PRB W (i U BIAR B2, Cui 25 B fF
FEINR WG L) 5 5 ] S S W R S UM R
(E2) L4 P 4 VB F I 2%, E2 B | Ishikawa 4ff
il DNMT3B 33k, {2 DNA Sk H ARG PE , it
AR ER, 55 A WE SR 4R E2 RS A
DNMT3B4 (i fL 3 AY ) =3k, FE Ik CXCR4 Fi
CXCLI23EPH A 3l F = H IR ARR 2, 3 in CXCR4 FiI
CXCLI2 &3k F izl 6 16 1, M AR 32F P 50 40 e
sagg

AU FELERPIT-5 IR SCHRA K —3,EC
DNMT3B ik 5 ER PR ik &2 B #7456, H ER |
PR [R] s B A DG B 5%, DNMT3 B 3 3835 % 5
iK92.9% . BIRASCEE RS UAESCERAE A —3L,
A5 — B , DNMT3B i %35 5 ER (PR [ i AH
KA 5 BT RS A 25T O R s R VR AR
W&, B ER (PR [ S DNMT3B 3 ik #1481 A
g o R 28 1

BARA R B~ EC o DNMT3B 5 ER PR
(2B 2 A E, P A3 BTt SR ER (PR 3L A 5
TIXEH CpG &, LLAESCHERAF Tt 7 N B T 3%
T ER G RACA &, (HAH Bl i — 22 1 73 B
7%, DNMT3B BH ¥ B, ER PR [ P 2847 4 51 Ky
32.6% i1 28.3% , #5 DNMT3B PH I Frek (1 )2 3 7
H AL ER (PR BAPEM BTN, H AL AT REAS 2
I # N ER (PR A 2 2L EALH]

FAN, AR IE 2R ER B PR OB P A
DNMT3BFHM: 2% &5 ik 78. 9% i1 86. 7% ,ER/PR [l
BB, DNMT3B [H % 5 5 (92.9% ) , % ER PR
PHE 2 ) DNMT3B FHPE 38 ik 1 f5. 15750 8
7R, DNMT3B JLH 45 X &4 24~ ER (PR 2%
AL AR R ER (PR Al REiE A B sk A4 5 X
PR DNMT3B K1k, 455 HiTH ik, ER PR [H
PR P BES E 02247 R I R 5, FR AT B ek 4R T
RIPRRIE H, ER (PR FH P 3 38 5 42 s ) 422 410
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DNMT3B Fik , FEAK T i — L8 A0 S f 98 2 IR HH 34k
J& i, N TTZE Mg v 0 3l 2 vh 4 W DR 3 sl s B iy A
o, mAE 1 2 Py 5 v, DNMT3B i 3235 5 ER 5§
PR RS RREA K,

Zi b ik, A AF 5T 45 R $2 78 EC Hl NEC
DNMT3B (1) 30 55 A [A], P9 25 10 HY 2 AL 4R 50 AT g
AN[A], DNMT3B 33 223545 o] GEAFE R 1905 sl 10l (5 5~
14 B o 2 W 5 AR W 2= AT b IE Ak, EC
DNMT3BYj ER PR FRik 2 fiAHC, ER (PR fHME ] fig
2 T4t DNMT3B 335, [H 2R 9 — Lo AH SC I,
RIS b L R G fH EC H ER (PR
A B H LAk n] REHAS & B B 1 FZEHLH .
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