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DEKX AT &5 AR R 1ER

A¥Z Ik ¥R
(PR AR A4 St T 4 2 B A A 0 50 %, FLIK 400016)

WE  AFTDNAL A E G R Ephit B (Drosophila Eph kinase, DEK)*H A F & M & AR %1
JEAY 6438 VA Ae ik 42, ZAF 5% R A qPCR(Real-time quantitative polymerase chain reaction). %,7%
£ 4¢.(immunohistochemical)f= & & P i (Western blot)s A A& M AT 5 W 38 A& 21, ik BAfe SLAE
20 2% DEK A ) Ao & & #9 &4 A1) B sIRNAP 4] 2R 40 e A= BURE 40 i, 49 DEK, R 40 R XK
mfe %% % K. qPCR. 40 LAk A B B fig S & F=Western blotd& M DEKT K& fa it Ak, 4R
R, SUE L F DEK mRNA KA K-FAK T 38 4 B a5k B1(P<0.05), $UIE 2847 F DEK & & & A K
T & T3 A Ife 0 ib 41(P<0.05); 47 4] R 20 o DEK-21% 20 IRl 38 78 Fe o0 B8 ) AR, A 37 48] 35
am JRLBLIEAL; 37 4] BCAE 20 LDEK T 1% 40 6L 8 =38 A, DNAARAG 1 A B, 5 BUBUIE 4m e 69 4 Fr Am &
Rz B %, %1, AR iE S, DEKT fid 388 4% a JeStIRAL o A 5 e fé & R it A2, H5T 46
RS LE R mRgia. ok, ATREHGA X.

X##iE  DEK; MIRHEIK; BiE L, DNA

The Regulation of DEK in Human Endometrial Decidualization

Wu Mengyun, Wang Yingxiong, Liu Xueqing*
(Laboratory of Reproductive Biology, School of Public Health and Management
Chongqing Medical University, Chongqing 400016, China)

Abstract In this study, to investigate the regulation of endometrial decidualization by Drosophila Eph
kinase (DEK) a DNA-binding protein, the expression pattern of DEK in human tissue (proliferative, secretory and
decidualization) was detected by Real-time quantitative polymerase chain reaction (qPCR), immunohistochemistry
(IHC) and Western blot. Human uterine stromal and decidual cells were inhibited the expression of DEK. Then
the proliferation, differentiation, apoptosis and DNA damage of cells were detected. Our results revealed that the
expression pattern of DEK mRNA in decidualization was significantly lower than that in proliferative and secretory
groups. The expression pattern of DEK protein in decidualization was significantly higher than that in proliferative
and secretory groups. DEK inhibited in stromal cells causes decrease in proliferation and differentiation ability.
DEK inhibited in decidual cells causes increases apoptosis and DNA damage. Taken together, in the present study,
we primarily indicated that DEK possibly through regulation of cell decidualization to participate in embryo
implantation process. DEK through the regulation of cell proliferation, differentiation, apoptosis and DNA damage
is involved in the regulation of decidualization.

Keywords  DEK; embryo implantation; decidualization; DNA damage
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R — AN IR R HA, A2 G
FHEEFIREN . B BB . VAR T RN 53 16 S5
AR AR R R, AR A I R R e A 2K T
o FEOA FRIREE R . 0T N IRRIG HA
A B B R AE SR 2 BH, 2930% K AEAER N JEIETJLH,
X Ph LA UR 2R W05 R G RN I 5 oA ) S
PIMK. CABE R, XM R H 5 2 5T 2 i it i
HRET IR W AT A K,

R RGN A2 ARG 5 B 2115 9 B B B2 T 46,
BB R B VLB A M AL, . 1 P TR RE B 4 i
Wi JIE A, R IV I AL N R B D B R 1) 0 8 2% A, H e
2 FEAF IR EL /P #F7R, G
NI FE 5 IR AR AL, B T HE AR R F A,
— A WS 5 T b R, WdE & H 53 (tumor
protein 53, P53). M4 Al -2(epoxy synthase-2,
COX-2)MWNT45: N5, 25 7 5 5 W B R AL i
P2, 1075 N G PR s 25 A B i i fb i 2. R
JEAAERE RS T 1E 7 B A 4R BA 3 2 E AR,

AR R ZH AT I LL /N BRAE D9 sh W R AT 5 R B,
55 20 i 38 5 5 53 A0 % ) A G I DNASS & 8 F R i
Ephi##li(Drosophila Eph kinase, DEK)TE# A s 158
AR EN & T3 R 5%, 1% 3 DR AE N AR5 7 T
(RIRIE T 0 AR WAH SSHRIE o

DEKAE Ay = B2 i IR 57 e 5 DNAGE & 1
B, ZFEROKPAME R 21 H$E . DEKSDNA
R4S G i 5 H 456 BIDNAM I Fh 45 1,
M 25 K 52 M DNA ) S 1)L 3 R Rk 250, Wang
SOV iR A0 AR B BIF 7T IR, DEKG B 32 A 2 2
HEAIGTE . SR 4EAE T, R MR e Y T
T 7 R BT 50 At R B, DEK ] % WNT. p53
% 5% 5% K F-xB(nuclear factor kappa-light-chain-
enhancer of activated B cells, NF-xB)Z5 1) /E H, 5200
Jiev 92 2 ¢ 184 AN R TS0, T AR AR OG- B P R
2 Rt 5S4 () B 9 v, R R B I A R R gt A A
RO, HEERATIHEN, IRRaHE N R, DEKIRIE
Xof 2 JoiT 240 G G o A AR o R L ) 4 R R
HEE N R AT RS F /N R YA A Tk L,
DEK 5 £ Joi 4 M it B A0 A7 5%, T E N P 22 Joit 40 i gt
JEAG I AR v 5 BAT AR RAE L, 1 AR A I SR S
ASCE AT FEDEKAE AW 2H 24 o 1) 2535 5 HMTDEK
Xof 2 Jo 4 5 A ) S I, AR T AR N T
wE AL B PE A

1 MREER*E
1.1 #%

HULE R B R K % Bt i 26 — R et 2 RV
WL 7B AL (WA B A SR E-204)), 4F
%22~35%, A& . TR RIRT S B2k, HL
1E 5 U UR6~8 JE (H I 2% 1 E 4T YR 1] 4 it 20 2320451,
P B W 22~35% . TR B T1%H
B R BRI E = RAEWRHSL 2 7)) HBSS(E
DU 4B A 8 = )R, A58 H
1.2 RTINS

Wi 5 2 PCREI Y. Anti-HIST1H3DHUA(HR
51 AB55079). Anti-FANCD2J{ 14 (T8 5: AB54169).
Anti-H2AFXHi 7R (5% 52 AB55127) [ & T A4 T
T2 (BB B R 2] ; SYBR® Premix Ex Taq™ II.
PrimeScript ™ RT Master MixJlJ F| K% TaKaRa/A 7] ;
SA1021-/) EI1gG SABCHu % 204k G 471 £ Goat
Anti-Mouse IgG(#% 5 : BA1050). Goat Anti-Rabbit
IgG(1%*5: BA1054). HBSS(TE My 1)1 1 i 8 4
18 4= W)y ] ZF-0311 FITCHRIC Ll 21 HelgGIe H At
R A2 445 /3 T]; Rabbit Anti-DEK(5% 5 bs-0874R).
Rabbit Anti-PRL(% 5 bs-0508R)I [ b 57 17 B 7k 24
7], Lipofectamine® 2000 Transfectioni®f). Trizol i
7 H % [E InvitrogenA 7 . Certified Foetal Bovine
Serum(FBS) Charcoal Strinned [H “ it T 41 ffd A 7] .
T LG TR AL GG G . fERRIR — ZE(diethy
pyrocarbonate, DEPC)J¥J H 3£ [H Sigma A w . FH %
FHEH RIS RIPAR . PMSF. BCAZE H
W REI 2 7). SDS-PAGEZE A _EREZE M (5%)-
SDS-PAGE#¥I T il i & B VL5 35 = KRR
A, siRNAWH Bl 5B HI 2B AARAFAH .

KON EETE BRI Real-time PCR
1%, Western blotE[ 75 #% #2 3 yk {3 I T~ 35 [E Bio-Rad
Nl 6FLAI24FL4H B 1% 7R 52 [ Costar 2 7] $2 44
CO ¥ 725 M B T 25 [E Forma Scientific/A ;13
BB ' WA 34 HH Olympus A Al $2 £
1.3 RNAIRHY

I TrizolA AP HL. ARG . DEPC/K
i J 15 2 2 2R AN A B FORINA, SR 20 0 006 B 46
SRNAMIREE Al f, FH AR P B I A Hh ik B R P
PR MIRNA 58 FE 1
1.4 qPCR

HR A TaKaRai 771 & Ut B AN #¥, FReal-time PCR
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BRI -

PRI - R R IA =, 516 BUT A LR L.
1.5 AEEIEEN

BNT B NI SR A B 3K IE T, A
T BV RE B K, — FR 2RI B, e i ) P s i 2H 41
PR, RS R A
1.6 HEZEHK

PRSI BT W R ks, [ 5 PR RS TR
KT Fr, 3% H0. K35 IR TERE, PR F MG Hh 5%
MEHT PR PMB R, 5% BSALS A, H4%1:100 EL 411 H
P2 SLEPURDEK, 59, 4 °Cid . H, B
D), 1 b f5 OB — HURISABC, #H1TDABIE
TIACTR YA, B B TR it /KB I B T8 TSR
1.7 ERIREW

P, AR RN AR S5 PMSF(100:1)
MVRA R, T 50 545 Hh 2403 2 IR AS v 0L CGRA 56
4x), 4 °C, 1200 r/min&-Cr15 min, B8] L&,
EHWKE. & &ESxbuffer T EIEWR R, B8 E
15 min, ¥ #1J5 720 °CIRAZ SR HFE Mo
1.8 ERENE

— PUDEKH: B Lb ] Jv1:100, — $HLActinFh B
Et 41 1:2 000, — JLFANCD2. — HiiPH3. — #i
H2AFXHi %8 HeA51 241 791:100. DEK. actinfit & 10%/1Z,
FANCD2. PH3MC & 6%, H2AFXHAC B 15%8, 45 1
EE EFE, UK EIK BTN o BE R, AR
R, SY% bl Whdt A, WE—Pi. P, B
HEAH.
1.9 FERHAMSBSS5EFR

BEIAC & : 20<H M8 [ 50.5 mL55x kA2 mL
JREr, IMHBSSIEMRZE 10 mL, VB2, 0.22 umiE 253 JE,
4 °CA H; BEIIAC & 20> J5 f§0.5 mL, HTHBSSZ
10 mL, V22, i JE, 4 °CHEH; 8877 DMEM/

F1285 7245 mLINE PR A B 35S mL, INs 5 %
BB 2S00 pL, ANPE 1B ZB50 uLiR s, 0.22 umiE
At Yk, 4 °Cfy H; JTE XU PR 7R DMEM/F1285 5%
45 mL, DINIEPE R 0B S5 1S mL, V825, 98,
4 °CRy . Bt N B I 4 Z37E I XUt FTHBSS
HRE, NN, K 41 2R BT 22 2~3 mm, T4 °CIH AL
1 h, ZIREIHAL h, 37 °CIHAL10 min, J5RALHRET 2
ZFR, 500 /min 005 min, % EiE, I AHBSS¥:
%%, 500 t/min % /0»5 min, 25 LiE, INEFIE S, 37 °CH
b, i€ S5 1 500 t/min0»5 min, % _EiF, I AHBSS
YEEE, 1500 r/minBS .05 min, £ FiF. A ER I
TR, B WET UTE I 20 i s H BRI s A, 5
TR o
1.10 ZmpasEs

41 i 4 JC XU AT BE 77 W S 773 h, siRNA 10 pL
Lip 20008¢5 uL. DMEM/F12 5} 4500 uL, V& 27,
IIN6FLAR H 14N FL. %% 46 h)m, A 56 45 55 7%
. siRNAsFH UK. DEK-homo-6571E [&] 541 :
5'-GGC AAA CCA UUG CCC GAA AUT T-3', i
%1 : 5'-AUU UCG GCA AUG GUU UGC CTT-3;
DEK-homo-10091E [ J¥ 41: 5-CAG AUG AUG AAC
CUU UAA UTT-3', x[f]/7%1): 5'-AUU AAA GGU CAU
CAU CUG TT-3"; DEK-homo-2471F [f] 7 %1: 5'-CCG
AGA AAG AAC CCG AAA UTT-3', )7 41): 5'-AUU
UCG GGU UCU UUC UCG GTT-3"; [ 1 1E ]
%1J: 5-UUC UCC GAA CGU GUC ACG UTT-3, J% [
F¥%1): 5-ACG UGA CAC GUU CGG AGA ATT-3',
1.11 ZHpEGRERH

RN R A RE TR, UK F R 2 TE A 15 min.
5% BSAH A€ 10 min, i —Pi4 °Cid % . BT
TPl PIZ, MEEIHIEA

&1 £5119F5
Table 1 Primer sequences
AR SIIFFFI(S—3)
Name Primer sequence (5'—3")
DEK Forward: AAC TGC TTT ACA ACA GGC CAG
Reverse: ATG GTT TGC CAG CTT TG
IGFBPI Forward:  ATC AGC CCA TCC TGT GGA AC

Reverse:
P53 Forward:
Reverse:
[f-actin Forward:

Reverse:

TGC AGC TAATCT CTC TAG CACTT
ACT TGT CGC TCT TGA AGC TAC
GAT GCG GAG AAT CTT TGGAACA
CTC CAT CCT GGC CTC GCT GT
GCT GTCACC TTCACC GTT CC
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1.12  ZHARRE 4 BEERERAE &

FBRARIC Fr HR 5 R, MA200 pL BCIP/NBT
TAEWR, #1637 °CHE & 12 h)s T s T s e .
1.13 ApRCERR. AT

KA AE XS B AL G 73 7 1244872 hiE,
H 40 B L10S/mL I iR FE I PBSTE 3, [ € T-70% 2
i T PR R A R, R L& T mL3 50 mg/mL
() TAK PR BE(PT), P ARNase A% 249K FE50 pg/mL.
HEATPIYS € 50 B 40 B J8 31 40 Aii o 49 BT B 5 7EFACS
Caliburyit 04 M A A EZMODFIT 2 A R 7 i)
BIRIAT TV . SRR E R 3IK,

P2 BRAE 0 A K EE Y . 43 i) 17244872 hE,
W41 B LL10Y/mL IR B I PBSYE ¥, FE3% T V-FITC
AIPTH . FH IS B VIR TG K 7] e A I Vi 2V
fEZE IR NI E 15 minj5, 7> BT FF 5 fEFACS Caliburiji
SRR, LA e A TR . SR E 3K
1.14 HIEGT

K HISPSS 13.048 th 5 5 A 34T 70 #r, RR2H 5058
Y &3k LA, 2L A B B s SR oA 56
BEAT 43 HiT, IR EUAECR F 22 TR 25 07 22 43 1, P<0.05°8
ERAGIFEE

2 F#R

2.1 DEK mRNAZE A FERENRIEER
qQPCRAS I 7~ 57 P 38 A5 3 il 3O R ot s 2

ZUHRDEK R B, i JiE 2H 21 1 DEK mRNASR ik 7K ~F

ST 73 W AN A SRk K, B R Gk 2 =

(P<0.05, K1),

1.57

Relative expression of DEK mRNA

*P<0.05.
Ell DEK mRNAZEAFEARRHRIERN
Fig.1 DEK mRNA in human endometrial tissues

2.2 DEKEHRZEATFERNERNRIZER

TE R IA R 1 A A RS 2H 2 H Ak o A
SR HAEE R IR, W IDEK R A F B R
IRTERR bR 4 b, 3642 BIDEK 2 A 3R 555, mifE
Wi 20 23, DEK AR [ FHPEAE 5 )12 380 Tt i 4
Jio R (KI2A); [F] I, Western blot4h 5 5 7%, i ik 4H 21
(IDEK & [ 7K T BH I i T 70 0 RN 386 A= HIZH 2 1 %
kg, HEA g2 7 (ER2BHE2C).

2.3 LLEDEK siRNAHIEI A F B AR5 R LAY
R

o3 SN M AT IRAR RS IR, sSiRNATHRDEK R
ik. qPCRIGIN A B, 3/7siRNA F Bt (DEK-homo-247.
DEK-homo-657. DEK-homo-1009)T- i X} DEK$ ik
BAESR, HEA 2 . H9, DEK-homo-247
ROR A (EI3A); DEKATE JF AR I IR 40 i w4 4 i) )i
Wi B AR S MIIGFBPT mRNATE 8 B 40 i v 1 2548 &
2 N FE(EI3B).

2.4 SUEXDEKIZ £ 5 20 B Fn i iE 40 A 2T 1k

DEK-homo-247 T #tDEK & i Ji&, 4 Wl & i 41
MAR Ak o T R g % £ 7%, DEK siRNAZH 41 ffd 4>
b5z 21 85 . P (B 4A); 4 58 br & YIPH3TE L i 41
Ji R IE vk B (4B, [RIE, JE =QAm  AR JA H 25
SR, DEK siRNAT] B 2 [ ARG, 140 f %5, 34 mS
14 i (K4C) .

DEK-homo-247F#tDEK 2 Ji5, A6 I3t FE 241 it
Ak, AR 85 H I, siRNA BT 34
it FEL A4 6 7 O T B M RS R T AN s, HEAA S
TH22 2 57 (K40); qPCREZINHETR, 7TEDEK siRNAZLH,
T bR EYPSI RS T RA, BRASITEER
(K14D); Western blotks MIDNA5 173 #H 5% Kl F-FANCD2
FIYH2AFX R 1, FANCD2 MIyH2AFX & [ 3¢ 15 & 7F
DEK siRNAZH #1325 [ (KI4EFIEI4F) .

3 Wi

WER R —ANE IR RIS, T 22
Ex T IE S AR e 2 AR B A, 1T 2 P
2 PR E T R S A R ), R [ B
P EL 2R R 1 40 BT, W 2E 21 I DEK 6 ik B e T
WA SR AR T2 2, 58 WTDEK S T 2 40 1)
P4 T A A — S R

A R T A — R 0 A G R, 5
Zo. RIS YIEE R, T8 AL ) AT
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Proliferative phase Decidual tissue

(

B)
o | W |

S PPV
Gduad 0s®
o

Relative protein levels
(DEK/B-actin)

<o P05°
e
?Ko\xﬁe(a&\q ® Sede\o

G o L
@ \\(b’ (‘1?\0 (b‘\\\%&
\'&e@\\ %eo@\o 066\6“
M
u°

A: R T7 2k MIDEKAE N5 IR R IA B, S5 6 BATESS 5, #5R=50 pm; B: H Western bloth i DEKTE A+ AR & E
FERIBEO, B-actinfE NXTHE; C: BBIKEE /T, *P<0.05. ge: IR 17 s: B0, d: Wil

A: the localization of DEK protein during phases of human endometrium determined using IHC. The yellowish-brown stain indicates a positive
signal. Scale bars=50 pm. B: the level of DEK protein expression examined using Western blot analyses. B-actin was used as a control. C: quantitative
presentation of data shown in B, ¥*P<0.05. ge: glandular epithelium; s: stroma; d: dedidua.

E2 DEKZERAEATERERRIAEN

Fig.2 DEK protein in human endometrial tissues

(A) (B)

< <

z

Z 159 z

El £ 1.5

5 N

Q &

< 1.0 %

- =~ 1.01

.S s

g 0 E

g § 0.5

(9] o

2 o Fkok ook %

= 0- o

& N Ao 9 Z 0
& ¥ FL S s NC siRNA DEK siRNA
Q .
C QQ% & Q@\Q Q@&Q ~ Decidual cells

Decidual cells

A: HIDEK siRNA(DEK-homo-247. DEK-homo-657. DEK-homo-1009)fil| DEKTE M LA A (1) 21k, it qPCREGUE T-HLRIRER, **++P<0.001, 5
NC siRNAZH FE#; B: FHqPCRAIN A W JE AR EIGFBPI mRNA, **P<0.01, 5NC siRNAZH LA

A: DEK mRNA in uterine decidual cells following transfection with NC siRNA and DEK siRNA (DEK-homo-247, DEK-homo-657, DEK-homo-1009),
*#%P<0.001 vs NC siRNA group; B: /IGFBPI mRNA in uterine decidual cells following transfection, **P<0.01 vs NC siRNA group.

[E]3 ELACDEK siRNAHNH A F = AR IR L EIUR
Fig.3 Compared the inhibitory effect of DEK siRNA on human endometrial decidualization

o ST IR H G T A KM FEIE BTl AR, FE LSS RS, WS A R
ERDEKZR IS, BEAE RIS IR, JEAMIgSHaE S MHDEKIE KR IL A, SRR Re TR~
J17F B, [RS4SR b 257t B BRI, 2 9] B, NI AR S IGFBP I A, i WA DEK & i
DEKGH L 240 S G T 5o M | I A i At . 72 REMIGH i oA Tk 4 AL R

5 R0 B IE L R Y, R A B G TR AN E R — 2 4y [, 70 R B, H0 I DEKAE 1k e i 41 fu P53 i
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(A)

DEK siRNA

50sum

DEK siRNA

ONC siRNA
801™DEK siRNA
(=3 =3 ~
2 2 X
5 5 =60
So 'g o %
£ S 240
Z =3 Z =3 =
S S 320 *
o 3 S 0
0 20 40 60 80 100 120 0 20 40 60 80 100 120 Gi G2 S
. Channels (FL2-A) . Channels (FL2-A)
= i = o NC siRNA
- o ~ 30,8 DEK siRNA
= 2 N 30 *
2
§ 20. %
& *
210
©
(O3

Late Early Total

(D) (E) (F)

- 3 FANCD2 a ‘

9] % % - O NC siRNA

e %5 2.0 DEK siRNA

=}

X2 yH2AFX S8

5 F £

oA £a1.0

3 DEK r

2% £20s

~ B-actin £T 0 C—

kS FANCD2 yH2AFX DEK

NCSiRNA DEK siRNA NCsiRNA DEK siRNA &

Decidual cells

A TR PE BN R AL (R BERE, JRUE (N FRTESS 5 B: e ORI MIPH3 K235, PIFRICH UL, St (0O RS 5 C: TaNdi AR 7 2k
W2 ) A AN AR B T L, *#P<0.05; D: qPCRAZMIPS3 mRNA 7/K-F, *P<0.05; E: Western blotflIFANCD2. yH2AFXFIDEK )31k &, B-actin
YEAXSHE; Fr EIERIREE 73BT, *P<0.05.

A: decidualization detected using alkaline phosphatase assay. The dark blue stain indicates a positive signal; B: presentative micrographs showing the
localization of PH3 protein as determined using immunofluorescence. Cell nuclear was identified by PI. The green stain indicates a positive signal; C:
flow cytometry analyses of cell cycle were shown by the 2 micrographs on the higher left corner, *P<0.05. Flow cytometry analyses of cell apoptosis
were shown by the 2 micrographs on the lower left corner, ¥P<0.05; D: expression of P53 mRNA, *P<0.05; E: the levels of FANCD2, YH2AFX and
DEK proteins expression examined using WB analyses. B-actin was used as a control; F: quantitative presentation of data shown in E, *P<0.05.

E4 REDEKISE FApaFn E AR 1L

Fig.4 The change of cells after suppressing DEK in human uterine stromal and decidual cells
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% 51 TR AIDNAR 5 1 . & SCik
FHA, PSS I IR IG5 IR A ok 1, HP53
JNDEK T ¥ S8 25 K7, 1 B DEK A <5 A DL i 4170 ]
P53 52 00 i Jift 6 PR SR0050 155 441 fi 1) 4 +F; DNASE %
P TE gt 8 44 R b e 2 B B4R, DNATR 2 45 2= H f1
g S0 4 REUS1) 3 45 BHDEK ] LLJE it HTDNA$7
P R AR5 W I 40 i, A6 )T IR BE RN (9 TR 32T

Zx BTk, AREFIESE T DEKS 5 15 N B
Pt A AR, FEnTReMLHI S T A PRI AR . b
JH T FIDNATR 5 55 75 A 5%, 1 H BARHLH LA 5
Tk 5

KA FAIE R T — M EBE IS, QAL H
DEK mRNAFMIE [ Jfi KIE AP A—F, % e e it
ImRNAE A — & 5 HBE M E O R RIA &
FRERMER R, ST &SR FA R, AIX—5EE
T L 2 [ S BIE
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