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G L R R RE R R S AP-2y FEBR, fH H TR W
SERGIGUEHRIE . ASZE0IE H CHIP-PCR 57, £
) 3] NTera-2 40 Jid th OCT-4 4 1 7] DA 45 & 3
AP-2vy FEH 3 87 L, IEW] AP-2y j& OCT-4 [
FEEIN. DOLERRFRE . RSN RAR TR
TR Z) )RR S 06 45 AR W] OCT-4 LR 471 i 4%
AP-2v 6 E I R AP-2y 85 A IR IE KT,
TP D LK R W] OCT-4 F AP-2+y H DA 1R 45 (14
AL ABFFRAE T OCT-4 %F AP-2+y [14E
BT, 30— S5 A0 5 A B A0 8 1 93 AL 1
A EEE .
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1.1 ##y

CNE AT A0 9 NTera-2 40 M bk Ay A S %5 {5
155 CS7T /NI S 9% B A% £ ik
pCMV-Myc 4 Clontech A ] /™ il s 58062 MR 15
REWAR. RNA R 7 &4 Promega A &) 7~
s PRAIE P DI B New England Biolabs /A ] ;
Taq DNA A0 H Qiagen 237 ; Y ffA fuy L
PLTE IR ) & The EZ-ChIPTM Kit Iy [ Upstate 2>
Al: PLAP-2y. T OCT-3/4 o a FEhi M £ s B4t
43 Santa Cruz 7= fifr s Bt Myc [ 5 50 B HU Ak
Clontech A F] /= s —PUHUR LA D BEARIC 1)
P 1gG FABAR I A LD liEbs i 1Pt B 1gG W T
Jackson Immuno Research 24 @ ; %% 6 — P B
Molecular Probes 2 w] 5 HoAth & B0 2 0 5 1k
A TAEY TREABRAT.
1.2 A&
1.2.1 A AP-2y B FHIM DG B0k, H
BLAST Fl Map Viewer JKAffi 2 AP-2+y Jit K £E 43 [H]
H i HARAL S, H JASPAR X F1 Matlnspector
program 73 BT AP-2vy % 52 45 f7 5 L JiF 2 000 bp
Xk OCT-4 [ 45 o o, T o0 LR s i 45 4
A
122 HAARMEREZTTRAG . OCT-4 14t
HE 5 %1 1 OCT-4(F): CGGAATTCCGATGGCGGG-
ACACCTGGCT I OCT-4 (R): GAAGATCTTCAG-
GGCAGGCACCTCAGTTT 5|#)4 PCR § 1153 5,
EcoR 1 /Bgl T BgVIIEN pCMV-Myc FAZ R IA AL,
FEE B pCMV-Myc-OCT-4 H4 Jfiki. PCR §#4 A
AP-2y FE[A 5" UTR (-1 342~ -808) [X 1 &1 K & 4
534 bp I B, 5IWIF 51435 4 pGL3-AP-2(F):
GGGGTACCAACGAACCCGAGAAGGAACA Hi

pGL3-AP-2y (R): GAAGATCTTCTACTCGCCCTG-
GGAAAGA, J B % Kpn I /Bgl I B VI J5 4 A
pGL3-Luc it ki, 375 pGL3-Luc-AP-2y JFiki,
THICEMG s, R EZ LM PCR W77,
SN AP-2y B R B LR 3 NMEAER OCT4
SEAAL AT R AR, 3 GAGAATTA 548
) GAGCTTTA, CATAATAA %2748y CATGCTAA,
H TTAAATTTT %742 & TTAGCTTTT. PCR /=4
734 Kpn 11 Bgl 1 XU V) 5 46 A %] pGL3-Luc
JORE, 43 9K # B pGL3-Luc-AP-2y-OMI1. pGL3-
Luc-AP-2y-OM2 1 pGL3-Luc-AP-2y-OM3 iX 3 4
O ARG L R TR

1.2.3  BEF R Lyiie. H EZ-ChIPTM il &
KA G €0 )50 G 35 TVE S WY (ChIP) S, A2 TR H
PRI kAT, fl& W R B ML NTera-2
g N 37% TR BEAT B 1 iS5 DNA 2 JH] [ A8
6, HZAPRLZE AT fa 1EAT G (05T (1) B P e, Al
FIWTJ (R BE&EHH4E 200~ 1 000 bp; DNA- 25
P RR S 9 L OCT-4 HUARsEAT S % Uil = N,
SaLEYE . VRN WATHE, f S 1R A
ChIP-DNA v Bt. MRl F 7R g Gl har, By
OCT-4 Z54 47 15 1 AP-2y R (13 3 1 bl X,
w it (1) CHIP-PCR 451443 7l 7& CHIP-F:  GGGG-
TACCAACGAACCCGAGAAGGAACA, CHIP-R:
GAAGATCTTCTACTCGCCCTGGGAAAGA.

1.2.4 4035 9% & DNA #9%. 4£ 37C, 5% CO,
T 90% AH X % (1) 48 i 3 F= #6 v H MEMa 5843 %
FEM(F 10% Gibeo G 24-IMiE . 57 2 FEE R 2%
1 ml 29K E 0 100 U/ml) Al DMEM 5¢ 4 15 95 W
(10% Hr2E2F 13 A6k 5 0 100 U/ml 5 85 25 FEE
B 7)o nIEEFE NTera-2 4R HEK293 4. 441
Ji 2 TA £ 90% i, IR T #& Lipofectamine 2000
HEYGRFHEAT DNA Wi .

1.2.5 9206 % W92 . NTera-2 41 i 7F 12 LR
A K & 85% I, B BB DNA IR ik
Lipofectamine 2000 # 4L 40 1. %4 24 h J5, 4L
BN 100 wl (1) IR 220, -80°C F1 37C KK
Rl 3 UK, AFAIM e o R AN B LA e
TR A 1.5ml BV, 4C 12000 g 0 10 min,
¥ BiE B 2 E B0 . A M AR 20 wl i
AF] 180 pul ONPG ZZ P, 37°C i H 30 min.
VTR (A SR B, 100 w1 mol/L T
BRAN AL S N, RO BT A (. HR A
A o TELAE BT 8 S M 2R R IR L . R FE SN
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1.2.6 Western blot 35 4. ¥ pCMV-Myc-AP-2vy.
pCMV-Myc-OCT-4 Hl ¢ 5% 11 R OCT-4 siRNA
Yy 4 HEK293 40 i, [F I NTera-2 40 g th#5 A
siRNA-OCT-4(AAGGAUGUGGUCCGAGUGUGG),
24 h JE SR A i JF O\ A% 40 i 2R R U RIPA
(50 mmol/L Tris-HCl pH 7.2, 150 mmol/L NaCl,
1% Triton X-100, 10 g/L [it4 IHERHY, 1 g/L SDS)
B 8 BRI Cocktail, $REXANMUSE M. MA
SDS FHEZE P, 105C &)@ tE 5 min, K&
1 Ji/E 10% SDS-PAGE, ## % PVDF Jiii. Lk 5%
BTG 2R 1 h, Sedl OCT-4 2 B diiih —
Pr, MR 10 500; B AP bR I SE
it IgG b i, MBER 111000, 02 K6k
1.2.7  AM05)E 98, NTera-2 41 J#efh T N4 1%
JH 12 FUMCR, B59% 24 h JR SR R gRIL WO
VEAEBE. NTera-2 40 i b in A AP-2vy H o B 4 Al
OCT-4 Z wlEdifhk, MRELEA 11500, —Hisrl
K H Alexa 594 £1 5 %¢ Ot br i 1) = Pt Bl 1gG
Alexa 488 LR {098 Yohrid AP 1gG, FRkeE N
1:1000. IIAZEYekRIC PRI Hoechst
33258 FLMRIE 0.5 g/L. 5% Wi P gesh B
1.2.8 /MRS E T & HE J (5. L 6~8
JE S5 /N 20 H, T 2% )% B EE A xS BRLEAT
PRI, RS R, N0 BY IR RS, L
HBENBIEIEN, B RAR AT 5. B9
N 120 RE B/ B SIAR AL, K JL =2 AL 420
H, HEATHREE LE AT RNA $RE.  HUR R 52 AL
SO 4% 2 EWREIE G, H AT A
B, U) 4 pm ERV) AT AT, AR kAT
HE 44{f, Bk,

2 ZERESMH

2.1 AP-2y BERBIHFXEHMENEEELH

F AT A M JASPAR # ff FI Matlnspector
program FAFR F s R F- AP-2y BRI 3 5 5)) 11X
BCHEAT T AEWE BT, AR, AR AP-2y
LN st AR A7 i B 3 A OCT-4 (Mg e dl &
f7 f: GAGAATTA(-1 133~ -1 126), %N Ol;
CATAATAA(-1 091~-1 084), fiv4 K 02; LA K
TTAAATTTT(-1 060~ -1 052), 44 O3.

2.2 OCT-4 8EBESE) AP-2y EE BT L
X1

S KA B 20 e AR AR 9 () L SRR T 43K
AR JLE: WfiRse . DR sess . HrEIIGR . 96
JEges o VA ZR0R RV it B 40 PR S5, AR S S AT
FC 55 1k A bR i IR 48 1 204 NTera-2 4 k.
Western blotting %% i 7R : #F NTera-2 41 g
AP-2y F1 OCT-4 ¥y ik, (HAEX 2] HEK293 44
M ERIE (K 1a). T NTera-2 40l RIEAT
ChIP 524 . it ChIP-PCR SZ5, WF 5T A U (1)
OCT-4 & A BES 5 AP-2y JE X 1) ) 3 1 X da 45
B T g Ok 9% LY iE R & The EZ-ChIPTM
Kit 17775, F OCT-4 £ 3 FEPLIAR R R JiiE 5
OCT-4 #HEAEHI DNA F B, SRJE7E N AP-2y %
R 2h 7 X BT 55 3 A OCT-4 45 & 47 21
PCR 5%, CASJEUTTE TR DNA Jr B B it
17 PCR, i Jid HEAT B IRORE 468 s v VK LA )T OCT-4
eI 455 AP-2y JE DN B 8 73047 HLIK &5
B BN 1b): OCT-4 £ HU(SL50 21) AE i M st AS: I
FI| PCR =4k, 1EW B 1gG (BIPEXT A Ak
MIE] PCR F=4),1X Bt BTEAA N OCT-4 gty 55 AP-2y
SERI R 87 Bl g A

@ 12 12

OCT-4
B-Actin MEECEE—_— Ao G

AP-2y —

(b)
bp 1 2 3 4

1000
Fig. 1 OCT-4 could bind to the upstream

region of AP-2y gene promoter
(a) The total proteins from NTera-2 and HEK293 cells were separated on
10% SDS-polyacrylamide gel and transferred onto PVDF membrane.
Endogenus AP-2y and OCT-4 proteins were determined by Western
blotting with mouse monoclonal anti-AP-2y antibody and rabbit
polyclonal anti-OCT-4 antibody in NTera-2 and HEK293 cells. The blot
membranes were rehybridised with anti-B-actin antibody as loading
control. 7: NTera-2; 2: HEK293. (b) ChIP assay carried out in NTera-2
cells. Rabbit anti-OCT-4 polyclonal antibody and normal mouse IgG
were used to immunoprecipitate the DNA fragments which interacted
with the OCT-4 proteins. The ChIP-PCR primers were designed in the
promoter region of AP-2v, then the PCR assay executed. There are no

bands in control and IgG groups, but the distinct bands in Input and
anti-OCT-4 groups. ]: No template; 2: Input; 3: IgG; 4: Anti-OCT-4.
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2.3 OCT-4 #1%] AP-2y $5RiE M

AT AP-2y FEDN ) A 31 B XIS 3
ANWELE) OCT-4 45 & s, A T 43 0 B T
g & A7 A 01, 02 F1 03 1 52 A 5% 48 3 1K
pGL3-luc-OM1. pGL3-luc-OM2 1 pGL3-luc-OM3,
PG H MG S 45 R WoR (B 2a): 02 XA iR AR
Ji AP-2y MM SIE R B T, X851 R T

> o e 2
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W B 3L g pCMV-Myc. pCMV-Myc-OCT-4.
pGL3-luc- AP-2vy JFtkiFl OCT-4 ] siRNA T-#i 551
JICR R, g JG Ak 8595 24 h, ROGEM LR 5y
Mréh RAFH OCT-4 %F AP-2y HAT NlfEM, T
OCT-4 Kk )G AP-2vy e sim il 5 EFH(1&] 2b).
(b)
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pGL3—basic(|Lg) 04 04 0 0 0 0
pGL3-AP-2y(ng) O 0 04 04 04 0.4
pCMV-Myc(g) 0.4 0 0.4 0 0 0
Myc-OCT-4(pg) O 0.4 0 04 04 0.4
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Control siRNA(pmol) 0 0 0 0 20 0

Fig. 2 OCT-4 inhibit the transcriptive activity of AP-2y
(a) Three mutational plasmids (pGL3-luc-OM1, pGL3-luc-OM2 and pGL3-luc-OM3) obtained by Overlap Extension PCR were used to explore the

importance between the expression of AP-2vy and the binding sites of OCT-4 in AP-2vy gene. Luciferase assay have shown that when the second binding

site O2 was mutated, the degradation of relative luciferase activity was inhibited. So the binding site O2 was necessary for the combination of OCT-4
protein with AP-2+y gene, then downregulated the expression of AP-2y. I: pGL3-basic; 2: pGL3-AP-2vy; 3: pGL3-OM1; 4: pGL3-OM2; 5: pGL3-OM3.
O: PCMV-Myc; Bl : Myc-OCT-4. (b) HEK293 cells were transfected with pCMV-Myc, pCMV-Myc-OCT-4, pGL3-luc-AP-2y fusion protein expressing
plamids and OCT-4 siRNA. The luciferase assay carried out after the additional incubation of 24h and revealed that OCT-4 could downregulated the

transcriptive activity of AP-2y. When OCT-4 was silenced, the transcriptive activity of AP-2+y upregulated.

24 OCT-4 i AP-2y ERKFRIFRIE

HE— 9T OCT-4 X} AP-2+y H (17K V-3 ik
(I5emd, FeA 14> HI4E HEK293 Fl NTera-2 4 fitd b i
OCT-4 BT T AMJRER [ 3k 33K 7K1 FA (1) 2
SRR CA BN P85 5, F Western blot 7
ERIE AR REEN. S RER: S
OCT-4 siRNA Ji7, Joig 24t ik & 1 K-
AR T KF 1 OCT-4 3Rk W R F%.
OCT-4 $ T Z S, AP-2vy [FIHE R ik /K V- #BW]
BIbE(E 3), ST IR 2.
2.5 AP-2y 1 OCT-4 7£ i fa#%X NTera-2 # Yy
ENL

7 NTera-2 4 M A 96 1) AP-2y 25 11 Al
OCT4 H M E . WK 4 Frox, NTera-2 41 i
W ISR AP-2+y 2K AR OCT4 45 1 #0858 A7 A6 40 i %
L ESEN, RN —F AR 3L e

Hek293

NT-2

L ———
Myc-AP-2y - - - + + +
Myc-OCT-4 - - - + + +

OCT-4 SiRNA - - + N
Control SiRNA + - — + _
Fig. 3 The influence of OCT-4 involved

in the expression of AP-2y
Exogenous AP-2y protein and OCT-4 protein were obtained by the
cotransfection of pPCMV-Myc-AP-2y, pPCMV-OCT-4 and OCT-4 siRNA
into HEK293 cells. The endogenous AP-2+y protein and OCT-4 protein
in NTera-2 cells were detected by mouse anti-AP-2y monoclonal
antibody and rabbit anti-OCT-4 polyclonal antibody. When silenced
OCT-4 by siRNA, the expression of AP-2y was up-regulated.
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Endo-Oct-4 Endo-AP-2y

Nucleus Merge

Fig. 4 The co-localization of AP-2y and OCT-4 (100x)

Co-localization of endogenous AP-2vy protein and OCT-4 protein in NTera-2 cells. The murines anti-AP-2y monoclonal antibody and Texas

Red-conjugated anti-mouse 1gG (red) were used to detect AP-2y, whereas rabbit anti-OCT-4 polyclonal antibody and FITC-conjugated anti-rabbit IgG

(green) were used to detect OCT-4. Nuclei were stained by Hoechst 33258 (blue). Yellow in merged image represents colocalisation of AP-2y and

OCT-4.

2.6 FIANRRZEREMR OCT-4 1 AP-2y HIFR
VF 2 W5 3 I e 52 52 A R AR (W S B A
WFST/N BB S T OCT-4 5 AP-2vy (A5
EHAR . BRREARSE 120 R/ R4
ARG HEAT R E LA, RNA $2HL. ZHE0) 0
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Fig. 5 The foundation of mouse cryptorchidism model and OCT-4 affected the expression of AP-2y at mRNA levels

(a) The comparison of testicular size and weight between normal mouse and cryptorchid mouse. The testes of cryptorchid mouse were significantly less

than normal mouse. (b) HE staining of the testicular tissue slices of normal mouse and cryptorchid mouse. The seminiferous tubes in the testicular tissue

of normal mouse were regular and elastic, while the seminiferous tubules of the cryptorchid mouse formed large voids and obvious fibrosis.(c) The

testicular tissue RNA of normal mouse and cryptorchid mouse was respectively extracted. RT-PCR assay had shown that normal mouse have a high

expression of OCT-4 and a low expression of AP-2+y, while low expression of OCT-4 and high expression of AP-2+y in cryptorchid mouse.



.48 - L SRR

Prog. Biochem. Biophys. 2013; 40 (1)

B, IEHE N REAAZH OCT-4 mKik, AP-2y
RRIE, MAER /N S8 WAL 2 OCT-4 K& F
B, T AP-2y FRIETF B (K Sc). /b R BR s
SRS REL], OCT-4 Hif#% AP-2y mRNA /K-F
ik,

3 W it

55 1k AR B i Fe AU P R, (R B AT —
ANFFUR AT, S8 AL A A A0 IR & A 1K 4 AL
U 75— Sl g R 5701, SR A B 4 M Re 0, R e
Mg, WEGIR . BEAAE . SRBIE E R AE. TGCT
ALY T S5 9 41 B (carcinoma in situ, CIS), A2
AL )L dR A B 40 o (primordial germ cell, PGC)!M 1,
LR SR RS A g NATT BT . -4k TGCT 1 %)
SRR R T LR B8 1) K RN AR IR a5t
S LA G+ M. 43 T3 A% 27 1 T 9%
X TGCT (R A SRR T —28i0iF, = 2.
a. 3 b O AT R AL o M B — Sk
Lo an, B4 BT R ILAE 25% 1) TGCT 34 Xq27
AbAT — 52 FL AR B AN R 2 BT, 448 TGCT.
b, IRFEVE S (AR i 2 80% LA F 1K) TGCT 4
AL B i12p, IX 420K i12p 474E TGCT ) 5 J
S, HET i2p BEANK, BEREANE, &
AAE 112p AR KI5y BSE . T LR 2 .
VAT T ey S R A B A0 e R () A AR AR
FEL BT 10 4F,  XPRE R 40 MR 12 W R ARl AT
gL — AN, fHF PLAP . CD117. OCT-4.
AP-2y. M2A 1E WA [l —HEIZ W (R kRic 0wk K BL02.
MZWibRic N T, WA iRE R,
XoF ST S AL A T 40 B 98 g EE AL AT A )
=Y.

G G I TR (ChIP) A LU e e P54
TP, Rt E S H EA &S 2 4 AT
K21 DNA JP 31, ik pAy i DR 2 00 1 42 1) B S 1%
M. FAT1IE L ChIP-PCR J7 ¥%:3IF ] OCT-4 fg 75 1k
W5 AP-2vy JERIFE G0 i FIfSS &, AP-2y 2
S R T IOR B 1 -2 (AP-2 )RR SR e AR B
(%01, ERE A% 2 AN A A i i AR KR A ik
P R R BAE 09, AP-2y B 5/ HA R E
P R EAIAE: S5 AETAAN M B BB AT AN
YEREAR MU G, JUILAE 52 FURF 7 40 RN AR il
AR R EART . RIEA RN, &A
AP-2ry TE S FATHAN R R IE, 2 O 5
A BN M B RE () — N R d R 09, BRI IR R E

WO L 22 JH LR 5 A 200 AP-2y R A%
ik, 22 FILUS S R4L90h AP2yEE AR IE B D
TR IEW SR RET AP-2y £ T OCT-4 %
IROGHA. HAR S S B 0 I 53 S ALY
KA 2] AP-2+y 85 FIRIA, AN Jod 52 AL A 58 40 i Jif
TSR 40 AP-2y AR ERIRE, X
VOEH AP-2y TEIXFE (19 I\ R S50 1 1 7 AR 1o 7% o
EHEEEREN. TR, S48t
(P34 o BEvmgs , AT ARz f e H 70 40 o 4
SEPET OCT-4 X AP-2ry Ji B #E cid v AT I i
(R N, T I 5 e 26 i T DL B 58 AR 4y #r s
5. Western blot S5, 43 70| 5k A NTera-2
i Jig F1 HEK-293 4fi Jfd Hh (1) OCT-4, M “I1E”
“R7PIT T SZIAE ] OCT-4 4K 1% AP-2y [
IR TR — 2 AN, O Tk —
WIESE OCT-4 F1 AP-2y #HEAEH, FIH s 9¢ 6
SR IN &BL OCT-4 e M1 AP-2y 71 NTera-2 41 iy
WILE AT, RS2 WA R AR J R T 2 —, 2
J BRI AR ik 3%~ 4%, FASEY AR i
T S 20~ 40 1%, G R BIOAT a R 1 A 1
TN SRR R ARG A R 1 S R 2 —. FRAT T A
N BRI B SR, A W B ) BR B SR R A
OCT-4 [ RIE N, 1M AP-2y (IR IL ETF. 7E5)
YR 7KF- 53 H OCT-4 %F AP-2y mRNA K iA /K-
(1 5.

FATE ORI AP-2y HE A2 OCT-4 ¥ A ¥
(FIFEIEIN, OCT-4 Xf AP-2vy FE K ik o i 2 4
. ATERBI DAL R IRIRFEA TS5 R, 15
NS A OCT-4 Fl AP-2y ¥IANKIE, et
EA PR o OCT-4 Fl AP-2+y IRIZIA#R AT i,
FRATHEN, 70505 B4 A R AT B ad A L A 3 R ) [+
OCT-4 ¥ AP-2y ik, BL#H AP-2y it A
X OCT-4 (MR IEA KA MHLE, 5% OCT-4
KL AP-2y AER], %655, BT OCT-4 X
Ui I DR 45 1 DL IR 2 FEAK, OCT-4 JE R/ 2 A
PR R 5 ) AR DA AP-2+y JE IRl (1 5 2
ART)EE, BATGHEEU) TIX = 2 MRS
W I 4 Mg K AR TR R R

s % % W
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The Regulation of Downstream Target Gene AP-2vy
by Transcription Factor OCT-4"

ZHAO Xiao-Meng™, WANG Cheng”, LI Xiao-Feng, ZHANG Xiao-Ting, LIU Xi-Zhi, ZHOU Chang""
(Key Laboratory of Protein Chemusiry and Development Biology of State Education Ministry of China,
College of Life Science, Hunan Normal University, Changsha 410081, China)

Abstract
tumors. Transcription factor OCT-4, which plays an important role in embryonic development, gives full play to a

In recent years, OCT-4 and AP-2vy have been widely used as clinical markers of testicular germ cell

variety of biological functions in different developmental periods and differentiations. The effect of OCT-4 is
realized through the regulation of the target genes. In this study, we found OCT-4 binding sites within the sequence
of AP-2vy promoter region by a variety of bionemerics. AP-2v, a novel target gene of OCT-4, was identified by
chromatin immunoprecipitation (ChIP) -PCR. A combination of sequence analysis, reporter gene assays, Western
blot, immunofluorescence assay and mouse cryptorchidism model experiment further confirmed that AP-2y was
the target gene of OCT-4. OCT-4 inhibited the transcriptive activity of AP-2v. The expression of AP-2y gene was
confirmed to be significantly altered by silencing or overexpression of OCT-4. This new discovery is conductive to

study the malignant process of germ cell tumors at the molecular level.
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