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B B AR A2 T S 98 B R G 00 % 5 2 v e R (D % 1 9 AR Ak, i FH S R 5% % 2 it PCR(RT-PCR) . Western blot
S A U0 O 2 S AN A S B R BB R A KT AE Ak, SR IRAMNE IR hAECs R Z M. BA L7 41 4
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TEUEHE N, 245 10 d 353 & SR)E F M, RT-PCR,Western blot 255 32 08 , 75 5 21 2 5 40 i 45 S o 35k A A K 401k
HF 9(GDF9) . JoAf it i 2k £ K (DAZL) ) mRNA 335 /K -0 8 T+ 5 (P<<0. 05) , MK & Z &R EH 3(SCP3) Y
mRNA ik KT 8 T (P>0.05) , DAZL W& [ R KK IR B3 (P<C0. 05), #5iE A GBIk 7l 76 1k
SMFEF hAECs [n] M4 25 58 48 i 77 a1 % 434k
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[Abstract] Objecitve To establish the method for isolation and culturation of human amniotic epithelial cells
(hAECs) in vitro, and to investigate the differentiation potential of hAECs towards germ cells. Methods hAECs
were isolated from human term placenta and identified by immunocytochemistry. hAECs were sequential induced to
form germ cells in medium supplemented with 5% human follicular fluid. Morphological changes were observed by
inverted microscope. The oestradiol levels in the spent media were assayed. The expression of germ cell special genes
and protein were examined by Real-time PCR and Western blot separately. Results Most of the isolated hAECs
were polygon and of typical alabstone-like appearance, could express cytokeratin 19, the specific marker of epithelial
cells, as well as octamer-binding protein 4 (Oct-4), a specific marker of embryonic stem cells (ESCs). After
induced in medium supplemented with 5% human follicular fluid for 14 days, these stem cells grew as aggregates
morphologically. Aliquots of supernatant of culture were collected and were assayed for oestradiol using
chemiluminescence immunoassay (CLIA), although oestradiol was absent in the control group, the levels of the
induction group were increased by day 8 and reached the maxima by day 10. Our study showed that hAECs treated
with human follicular fluid were able to express germ cell genes, including growth differentiation factor 9 (GDF9)
and deleted in azoospermia-like (DAZL) (P<C0. 05), but without synaptonemal complex protein 3 (SCP3) (P>
0.05). The DAZL protein were also examined (P<Z0. 05). Conclusion Germ cells could be induced in vitro from
hAECs by human follicular fluid.
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WFFEEAES: hAECs HAT [a] 3 AR J2 40 i 73 AL 19 fig
J1 s — R BATE 2 W WA 4n i i H R
Ah i JC hAECs 7R &M 434k S Az 58 240 L (4 BIF 5 4108
G A IR SR HT N BB LW A 5 5 ) A 285 2 L AR
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0T 40 LS YA T R A R 2 AR A — R Y
AR

1 MG E
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1.1 AazkR SRR 42U A MR
AR VUEE BB BT EE AR A A I
VG B 2 G B P o B9 Y6 MR B B A B AR A R
FRUO MR AR 32K (in witro fertilization, IVEF) B 22 1910
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1.1.2 &4 DMEM (RN -5 G 4 3
ANEFRAKE T A Gibeo 2~ F . i HE A MW A
Amreseo, PCR 5| ¥ . TRIzol Reagent I H
Invitrogen /A #] , Real-time PCR(RT-PCR) i& ] &
4 H Toyobo, cocktail 4 H Roche 2\ @], DAZL(C-
20) 1 F £ B BL K W A Santa Cruz
Biotechnology , BAR fi b5 ic 19 S bt 1l 3 1gG 1l H
12 A 8 A 22 BB 9 Olympus 7 5, #E B
(estrogen, E,) 7K 28 U JI| K 24 4 P 55 — & B K6 50
BHE 7 RO S ORI E .

1.2 XBHE

1.2.1 3l4pa+t AR 9 & H (growth
differentiation factor 9, GDF9) F Wi 5| ¥. 5'-
TTCTATCTGTTGGGC GAGGT-3', FifEs|4y.5'-

AGCCGAACAGTGTTG TAGAGG -3'; JoH 5 ik
237 A (deleted in azoospermia-like, DAZL) I Jiif
2l ¥ 5'-GGACCGAAGCATACAAACG-3', F i
314, 5 - ATTTAAGCATTGCCCGACT-3"; Kt 4
HAEWER 3 H M (synaptonemal complex protein
3.SCP3) L5 5'-AAATCTGGGAAGCCGTC
TGT-3' . FiEa|¥ 5'-CCCTTCAATAACATCTTC
CTCTG-3"; W2 practin L¥iE54:5'- ACTATCG
GCAATGAGCGGTTC-3", Fi#51%:5'- ATGCCA
CAGGATTCCATACCC-3', Bl % & M
Invitrogen 23 &) & il o

1.2.2 hAECs 5 B A A% R S Mike 55
3B 7 K RS R R M A B BT A T
19 D-hank”s W& v 52 &2 of e, IR BL 55 55 /N e,
A 0. 050 BREE g 37°C 3B % I Ak 10 min, W BRI 1k
W B 0. 05% [ (A 37 C RNk
30 min, & 10 % 13 19 DMEM 8; 37 B 2¢ 11 4k
200 H A i P9 2 3, Y 4 20 i B W, 200 X g4 CE
10 min, L 1X 107 /L i % B 42 Fp F B 2 b, &
F37 C.5%CO, AR FRM IR, 2~3 d )5
W FR ALK 2 80 %0 ~90 Yo il A e AL 1. BURAR
20 i R T SR R A AR Ak s I 2 B R G s 4
itk 2% \RT-PCR K U 3IE 52« J7 48 hAECs fE £ ik I
Kz 40 M R S PR AR A &R 19 (cytokeratin 19,
CK19), LA K 3k Oct-4 3 P A 52 56 52 i 9 #F 55

ZERIESD)
1.2.3 hAECs # % 24t HBU4H B @l 4 ik 80 % ~
90 % %5 118 hAECs, 4> WX IR FiE S H ., &M

Dyce 25" #3857 %2, i 5 41 DMEM #5 32 3 b &%
SY0 M 4 M v 5% A BR L. 5000 U JiF &K #h,
2 mmol/LiJ L-8 & B .0. 1 mmol/L k0 75 & 3
2 .0. 1 mmol/L B-%idt £ B, Xt 41 DMEM #5 3%
FER T NI oA B 53 [R5 S 4 B 2~3 d B
Hedh g, WA R LEWMN T E, &2/, 5
B 25 OB O AL R S AR L L 1A T 14 d
J 43 i WSCEE R ZH 40 ifL . RNA R

1.2.4 RT-PCR #&n & KB &k  TRIzol i 7]l 5
PRI B RNA, SR A & 05 -5 00 B J7 i 4 JL
& RNA, L Oligo 18 SaEFE S5 4 , 4 BE 36 % 5%
R &P S5 B cDNA, X Eva Green RT-
PCR & %] &, 7 & & PCR {¥ (BIO-RAD) I i 47
PCR ¥"#8, ] ¥ &4} : DAZL 3 95 “C 2 min,
95 °C 10 5,56 ‘C 10 s,72 °C 15 s, 4t 39 MFEIH;
GDF9.SCP3 il B-actin JZ i 14448 95 °C 2 min,
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95 °C 10 s,58 °C 10 s,72 °C 15 s, 3 39 MNEH .
PCR 7 ¥ 28 55 R Bl 58 152 Pl UK o R 558 7 34 7™ W 4 B
GDF9.SCP3 Fl DAZL J:N Rk, PRIk K
LA 2 M ROR R AR R 5 N S R Bractin
A

1.2.5 Western blot & & 2% FHH 14 d
J& I cocktail (1% 25 2 i W RIPA 24 fig 75 = 20
FUGT HECZH 40 B8 75 0 S5 WA B 11 BT L SR R4
G366 BE T A2 & e BE L DL 25 mg/fL B REL BEAT
SDS-PAGE & Ji¢ B3 Uk 43 25, 3 o W vk 26 22 10 A
SDS-PAGE #t it # # % PVDF & |, JH & 5% i g
Wik TBST 37°CH M 2 h, 4r5lhn A —#Hi DAZL
W 2E 2 SR HUAR (1 2 2000, — 5 AR W6 45 32 S Hi 1L
F IgG (1 : 4000), NS —HT Bractin [ 5L v B P 4K
(12 4000) , — i BRAR B 47 32 1L 2L/ B IgG (H +
L)(1:2000),37°CHEE 2 h, Rk &G E A
Brlat, JF EE R R R G4, UL DAZL 51

Z: B-actin WL L WAE A DAZL & H A X £k
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One-way ANOVA #f7 7Z 08, P<<0.05 HE R
At E L,

2 HER

2.1 hAECSEEEEHUERETELER

JFAR hAECs A KB, K 5 2~3 d J5. Al ik
80 %6 ~90 Yo il & o 4H JfL 5 56 I A8 L HEF B %L Ol e o
ANHN Z T8 BAT b R A0 R A il B R S
TLE 1, JFfE hAECs 33k Ocr-4 3K K CK19 & H
(EHS .

JEAC hAECs /& 255 3 U5 . 240 M BE S fn A K
R I T R hAECs 2 v il , S g JC FR 14 78
PRI J5 22 52 50k 1 AR hAECs,

1 AFBEERMARER. X200
Fig 1 Primary culture of hAECs. X200

A: Control group; B: Induction group

2.2 hAECS %M T

{55 A0 22 W B R BoR A S 14 d JE . X I
ZH R AN A PR R R AN B AR 1 i T AN B £
I 2A) A& 50 NN R R ER G .
o AR s 2 MBS IR UBRTE il S A A AR
K. ARG (B 2B,
2.3 BEFLEBFERPE KFEHTL

b2 & e H AR KM BoR . F S 14 d o 72
ORI TE E, Al iE S A SR E, R
BYM.75£20.09) X 10" pg/mL,. 2% 4 d E, &
% (0. 9840.07) X 10" pg/mL, 8K J5 JF 4R 14 s
24510 d 353 e % (2. 56 +0. 06) X 10* pg/mL,
UL 3,
2.4 RT-PCR&EMN4EEMBMIFFEERNERE

2 %3 14 d /5 hAECs AF T . X200
Fig 2 Morphological change of hAECs after 14 d culture. X200
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281

(3]
—

(S

0 > 4 6 8 10 12 14
i/d
B3 EFLEFEERDIHE_BKENTHGN=3)

Fig 3 Estrogen concentration in the supernatant of culture at different
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TS 21 A B A0 B A S MR BRI GDF9 fil DAZL
) mRNA L3k & U] W T P4 B 25 S A e i
X (P<C0.05),1fif SCP3 () mRNA ik & 5 x84
A, 22 R LG5 X (P>0.05),
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B4 3 FEEK DNA BikE
Fig 4 DNA electrophoresis for three different genes
M. Marker; 1,2,3: GDF9 mRNA; 4,5. SCP3 mRNA; 6,7
DAZL mRNA

P<0.05
1GDF-9 ‘
. SCP-3
DAZL

E

o
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Relative mRNA expression

0 Induction

Control

5 RT-PCR #9540 45 S 25 B A 3R 3 2 4L (n =3 ,280CT)
Fig 5 Detection of germ cell special gene expression with RT-PCR (n

=3.28ac1)

2.5 Western blot #&ill DAZL & B K& iX

Western blot &5 R B /R, 15 4 d F.iEF4H
DAZL % 4 F kK4 0. 707 +0. 032, X B4 N
0.174+0.059, M 4L ] 22 7 A e it 2 3 L (P <
0.05), W& 6,

1 2 3 4 5 6
(Mrx10°)

DAZL

_|3—actin 43

B 6 Western blot il DAZL E A FIET K
Fig 6 Detection of DAZL protein expression by Western blot assay

1,2,3. Control group; 4,5,6: Induction group
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HIAR S EE K GDFY J2 51 b1 40 i 73 A J5 31 09 45 5 b



k/AB:/E;ﬁ

RS ROME S L B A0 o0 e D A A B A0 ML B B P SR T S 361

A5 SCP3 246 W nili 3L 2h 4 & A Wl 50 oy 24 6 A8 1 v
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75 T 41 40 e, LA E AN Ry 5k 3L I GDF9,
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HEAVEEL S 24 B B . B 5 A H R OK & BE S
— 3, AT B TG A5 B SR HL A T RE Y D1 40 L, AR
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