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1.1 ##Y
111 SER s Kb,

TEEUPE R, AT 220~260 g Sprague-Dawley
KB, 7831 5 2k OK R ER h FL 00 vk K R
(11 BEAE, A MEREReEE A5 1R
(D1). WAL RFIE % D1~D9 FF 4141, -80°C vk
VRIS .

N TiFFUBRAEA BB 5 KRR, R
M. FAR, —0FEdEN 70 Wl kD, 55—
TEONX, LEURES 8 KAibst, WA 5. kb3 —
M55 CRAREA) WY SR 00 i — 5~

FEIR G PRI . FURgRIM DS K M iR
XU GEEYIBR, KR A 3 4L, —dAEU YR D6
3| DS A E S Y, —4LE LT 4% D6 3 D8 AN iE
W4 (3 mg/0.1 ml AP/ H), 53— H AR AR IR
D6 Al D7 VESS 220 (3 mg/0.1 ml #5400l / ), WU
D8 ¥ 4} 17-B- ME B (0.5 wg/0.1 ml L4 / ).
TEUEUR D9, ALFEAALK . W 2B PRI 41K &
K I 5 W BV A S A IR IR A

1.1.2 EZRX ). TRIzol reagent I H Invitrogen 24
Hl ; pMDIS-T # & Iy | TaKaRa 2 #l ;
Prime-a-gene labeling system, M-MLV < %% 5% i ,
TagDNA %4, pGEM-T 4k, Apal Fl Sal I R
I ¥E N VIS H Promega /A 7], Hybond N*JE J fii
1 NICK £ | Pharmacia 24 7] ; QIAquick Spin ¥
4 F QIAGEN A7l [a-2P]dCTP 4 [ Jb 5 W #% 2>
#; RNA colour Kit /J H Amersham A7) ; 4% 4 ¥
K i H IBICO 7~ w; Histomount Mounting Solution
) H ZYMED 7~ ; PCR 5%t B R W 2 A
A k.

1.2 F&

1.2.1 & RNA [W#2HUf RT-PCR.

WA 7 B H TRIzol — DA UL 2L RNA,
RNA ¥ T i@ lgK, b2k DNA, H] DNase
AL RNA. 5 [ WK F M-MLV. R s it sk
17, RT RN HIIAN 1 pg RNA. B4t 42°C
1 h, 94°C 3 min. IGFBP-7 Fll § Z . GAPDH ) 5|
Yy 5 IL3% 1. IGFBP-7 ¥4 F BL Jy g i X 531~
928 nt, #FKAE IGFBP-7'.

Table 1 Primers and expanding product size

Primers Sequence Product size
IGFBP-7 Up-primers 5" CTTGAGCTGGGAAGTCATCGGAAT 3’ 399 bp
Down-primers 5" GGAATATGTCAGGCAGGAGTGG 3’
GAPDH Up-primers 5" ACCACAGTCCATGCCATCAC 3’ 452 bp

Down-primers

5" TCCACCACCCTGTTGCTGTA 3’

PCRY" 4 41 4 94°C 30's, 56°C 30s, 72°C
1 min, 25 M{¥, )5 72°C 7 min. GAPDH,
PCR ¥ 14 4« 4 4 94°C 30 s, 58°C 30 s, 68C
1 min, 26 MM, X5 72°C 10 min. [FIE, A
TRy HAE e, b T 3 R 1 A
Nuclease-Free Water /. # RNA £ fii:4T RT-PCR;
P2 AN I8 i % g E AT RT-PCR; %) i 3:
RNA Ff S A0 7 55 31T PCR. DLV (1
J5 2 W AR DR (1 Rk AR 4k, 38k ASTH] ¥ PCR 76
WEY aREIL N, DR e 1A 201 & IG5, JF
5 2SR FH A 150 B0 K (0 B 19 0 BR A o
K. PCR =¥ 45 1.5% T g Bl 8 I8 (7% &R JE
0.5 mg/L 1 L4E) B HLIK. LUK 4% 7 1 W ' B A

Quantity One software (Bio-Rad Hercules, CA,
USA) 7 #r, BEILERIK I8 98 2 UL 5 GAPDH ¥ L
HERR, BRIEEE T 225

1.2.2 RNA EIiE %42, fid 45 NCBI £ 4 £2 £t 1)
IGFBP-7 [P FE w51 (K 1), LU/NRCFE R
H (1) RNA 9 BER, H RT-PCR J5 ik 34 K¢ 7
cDNA J7 B, ##: % pMDIS-T #{k(TaKaRa 24 )
oy gt A R, HEZ WP A . LA Primer-a-gene
system FREF b ic 3R A G0 RF 7 cDNA 31T [a-P]
dCTP #rid, FiELE Nick #1464k, BIATHF RNA
ENE 2% AT A bRAc 484t T Trizol 57143 Bl 2 B/ Bl
AR UE GRS AP 7 5 5L RNA,  HE 30 pg &2 RNA #F
A7 TP P A BT R I (1% ) LUK, LS e 1% 3
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Hybond*Je i b, 2RHMZHK 150 s. J& AL Tk
AT W (0.2 mmol 2 44 pH 7.4, 0.1 mmol EDTA,
7% SDS, 1% BSA, 15%H L) 11T 65°C FiAAs
4h, A PP FRICERE RS VeSS, A X
R (&t HADBETBUN A W5, 55 KRS
#i1X(MD, Amersham Biosciences, JclE) 4b#, Jf:
2 ¥ 5 3L K GAPDH % IF.

1.2.3 07 SR I & B B NCBIT % e % i
IGFBP-7 [HF 514 (% 1), DAKR 75 S I &
RNA 4#H, JIJ RT-PCR J7 4 H945 5 cDNA
B, cDNA Ji Bt QIAquick Spin #(QIA-GEN Inc)
aifk. 82 pGEM-T AR IS M7l . FEALR
Ki FH Apa 1 80 Sal T BRHIVE N DI Mg 403, M
QIAquick Spin FElif L Pk kL, LLz ik, H
RNA colour Kit 73 5l b 1c 1F X5 e IR ERER. LA
0.1 g/L IR FEAitiA7 T--80°C 4% .

1.2.4  JR A7 2448 . R AT 2% A8 55 56K Fl RNA colour
Kit, VKUV 4 4% 2 5 FF I [ 2 R g K Ak
MG, BT WA (50% %3 FHABE, 5 x
SSC, 120 mg/L fif i ks DNA)H, T 55°C A4 A
2 h, BPOEE LI R SCRER LA 400 pg/L IR JE
IRATZ A A, 55°C A48, 2 x SSC &Ik
HE ABR 25 ARRE S v 45 G R EE . T 0.5% 8 P41 71
FEWPEF 1h, MAPKIGCEIAETE 2h, H
NBT/BCIP %2 th. 35 /K 41k 2 )5, A Histomount
Mounting Solution Hf Jv: B 1) B H 1E SCERETHAR
B SCHRE AT AL

1.2.5 ¥4 %iit. RT-PCR. RNA EJJ 5 4248 H Ji fir
A A8 AN [A) i 1 0 2 ) 22 /b 3 JL; RT-PCR.
RNA VA4S 4 45 4 GAPDH KX IE )R,  #%
HBIH R« +s Bon, Gk Mar, H
Kolmogorov-Simirnov %} 1 A ) 246 JEAT 1E 2 50 41
K. 805, G EIE AT & IES S, o
B AT H T 48 ob o0 #r . Bl TR) 9 22 S LG AR
Student’s ¢ Kr46:, 7= 5 {5 3% 1 22 Al AW 25 70 0 LA/l
T 0.05 1 0.01 AyhrvfE.

2 &% B

2.1 IGFBP-7’ mRNA HEFRRIZLTE

FATT v )P 005 e 2% A2 (SSH) J7 25 46 ) 5]
IGFBP-7' 7E A N A FIAE N 22 S Rk . A —
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Fig. 1 Confirmation of the expression of IGFBP-7” mRNA
by RT-PCR and Northern blot

(a) RT-PCR. (b) Northern blot. M: DNA marker; D4.5: The uterus from

the 4.5th day in pregnancy; DS5.5: The uterus from the 5.5th day in

pregnancy. “P < 0.01. [J: D4.5; l: D5.5.

2.2 IGFBP-7 mRNA EAREFIRFEHFEFH
ik

WAELE IR D1~D6 K 15, #EIL S RNA
HE4T RT-PCR F1 RNA EJiZF. RT-PCR 25 3 B, 4F
Ui D1~4 ¥ & IGFBP-7' mRNA #3815 /K F-3% i T+
&, IR D5 IGFBP-7' mRNA %55 K 52 &
T U 4 D1 ~D4, £ U & D5.5 F1 D6 IGFBP-7’
mRNA [ A 7K (Kl 2 a). RNA 17545
R EIOR, Uiz D1~D4 F 5 IGFBP-7" mRNA [
KK TEAR, (EUEYR DS W TF e, DS.S ik 3
1, BEYR D6 N P T R 2 b). XL BRI T
76K U E - 10] IGFBP-7' mRNA (1) £ 15 7K 148
err e S G R AT K.
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Fig. 2 The expression of IGFBP-7" mRNA in uterus in early pregnancy by RT-PCR and Northern blot

(a) Upper: The expression of IGFBP-7 in uterus in early pregnancy by RT-PCR; Down: Semi-quantitative PCR. (b) Upper: The

expression of IGFBP-7 in uterus in early pregnancy by Northern blot; Down: Semi-quantitative. M: DNA marker; D1: The uterus from

the Ist day in pregnancy; D2: The uterus from the 2nd day in pregnancy; D3: The uterus from the 3rd day in pregnancy; D4: The

uterus from the 4th day in pregnancy; D5: The uterus from the 5th day in pregnancy; DS5.5: The uterus from the 5.5th day in

pregnancy; D6: The uterus from the 6th day in pregnancy.

2.3 IGFBP-7’ mRNA EXREBEZE. ALFSHE
AL RERBERRFEPRIFRIX

h T WFSEAE IR SR AR N I B2 R S IGFBP-7" 22
SRR, KRAEA. N TS BURALA GE
IR RO R R 4 FH KA IGFBP-7" mRNA (1) 3
IE7E 4. RT-PCR 45 L 7R, IGFBP-7' mRNA [1)3%
KIKFAE KRR 2 DI ~D6 1 5 vh AT b 5 PEAR
th, HRIEKTPHAL (K 3 a). IGFBP-7" mRNA 7E
N LS BB K BT 5 b 5 R8T 75 S Wi Ak 1)
KEFE P RIEKFIREGE, %A REEZ
(& 3 b). IGFBP-7' ( mRNA 1F ZEIE 5 JR 0% 41K B
T E IR IA K AL 3 T AREE 4L CP < 0.05)
(K 3¢). IX LB, 06 A ON 4 10E N1 5 s 1) R
J£ 1755 IGFBP-7" mRNA 76 AH A 5y 304 1) 3 22 A
T WAL B O AN 2 1B 3 5 i IGFBP-7
mRNA [F) R IA7K .
2.4 IGFBP-7’ mRNA 7EIEH KR A EHLE A HY
Rix

i 7 WF5T IGFBP-7' mRNA 375 &5 B A H
SRl WERTIEW KRBT HE. E, TR

TN NPTV SN N = SN — IV N 77NN 1 7]
FNLA AL, $EEUIL S RNA #H1T RT-PCR, &5 %3
7%, IGFBP-7" mRNA 7 X S 4] 21 h 347 £ 1K,
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By OFER. O S ANBFILA RIS KPR A
(K 4). ix % W] IGFBP-7" mRNA ] £ ik A B A 4141
FE I, HILAEARRI AL R KA 22 5
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D6 KL T 1 IGFBP-7' mRNA ({15 7. 7E4F U D3
Al D4 IGFBP-7" mRNA = %5 A7 T 1 5 Jls b 7
Jig b AL, AH LR R ACTARAR (] 5 2 Rl b). A
U 4% D5 JF4h, IGFBP-7' mRNA 335 JT 46 3 .
TEAEYR D5 A D5.5 5 i b Rz A b Bz w] DLAS DU
#| IGFBP-7" mRNA [F]5 243k (& 5 ¢ fil d). {EUF
J& D6, IGFBP-7" mRNA J iz /0 4i T & 1T 5 I
R R R RE A (] Se). I IE SCERERR
B XRE AT A AE N B X, R WA
IGFBP-7" mRNA {315 (& 5 1).
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Fig. 3 The expression of IGFBP-7” mRNA in uterus of pseudopregnancy, artificial

(a) The expression of IGFBP-7" mRNA in uterus of pseudopregnancy. (b) The expression of IGFBP-7" mRNA in uterus artificial decidualization. (c) The
expression of IGFBP-7" mRNA in uterus of delayed-implantation. M: DNA marker; D1: The uterus from the Ist day in pseudopregnancy; D2: The uterus
from the 2nd day in pseudopregnancy; D3: The uterus from the 3rd day in pseudopregnancy; D4: The uterus from the 4th day in pseudopregnancy; D5:
The uterus from the 5th day in pseudopregnancy; DS5.5: The uterus from the 5.5th day in pseudopregnancy; D6: The uterus from the 6th day in
pseudopregnancy. A: Oil-infused decidulized uterus horn; B: Non-infused decidulized uterus horn; C: Injecting oil in D6~DS8 of ovariotomy rats. D:
Injecting progesterone in D6~D8 of ovariotomy rats. £: Injecting progesterone in D6~D7 and estrogen in D8 of ovariotomy rats. *P < 0.05.
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Fig. 4 Multiple tissue expression analysis of IGFBP-7” mRNA by RT-PCR
M: DNA marker; A: Uterus; B: Ovary; C: Hypothalamus; D: Pituitary; E: Heart; F: Liver; G: Spleen; H:
Lung; I: Kidney; J: Stomach; K: Small intestine; L: Large intestine; N: Skeletal muscle.
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Fig. 5 Localization of IGFBP-7' mRNA in uteri
Localization of IGFBP-7" mRNA in uteri was detected by in situ
hybridization. (a) The uterus from the 3rd day in pregnancy. (b) The
uterus from the 4th day in pregnancy. (c) The uterus from the 5th day in
pregnancy. (d) The uterus from the 5.5th day in pregnancy. (e) The
uterus from the 6th day in pregnancy. (f) Negative control. Antisense
probe was replaced by sense probe. Red arrow indicated the positive
staining. mg: Maternal gland; S: Stroma; le: Luminal epithelium. The

photographs were shown at X200 original magnification.
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The Differential Expression and Regulation of IGFBP-7’
in The Process of Embryo Implantation in Rats”

XIA Hong-Fei'?, SUN Jing"?, YANG Ying", PENG Jing-Pian""
("State Key Laboratory of Reproductive Biology, Institute of Zoology, The Chinese Academy of Sciences, Beijing 100080, China;
YGraduate University of The Chinese Academy of Sciences, Beijing 100049, China)

Abstract IGFBP-7 plays an important role in the process of human pregnancy. However, it is not found in rats.

In previous study, suppression subtractive hybridization (SSH) was utilized to analyse differentially expressed gene

between pre-implantation period and implantation period and IGFBP-7 was identified as a gene differentially
expressed. Temporo-spatial expression pattern of partial IGFBP-7 cDNA sequence(CDs 531~928 nt, IGFBP-7")
in early pregnancy was detected by Northern blot and in situ hybridization. RT-PCR was used to analyse IGFBP-7’

mRNA expression in multiple tissue and uterus of pseudopregnancy, artificial decidualization and

delayed-implantation. Results indicated that IGFBP-7" mRNA expression level began to increase in the day 5 of
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pregnancy, the expression level during day 5.5 and 6 is higher than pre-implantation period. IGFBP-7" mRNA was
mainly located in luminal epithelium and gland epithelium. The expression of IGFBP-7" mRNA have not
tissue-specific and was detected in hypothalamus, pituitary, uterus, ovary, heart, liver, spleen, lung, kidney and so
on. The expression of IGFBP-7" mRNA was not significantly different in uterus of pseudopregnancy and artificial
decidualization, and significantly increased in the uterus of delayed-implantation. Collectively, these results
suggest that IGFBP-7" expression increase is mainly induced by blastocyst, not decidualization during the window

of implantation, which may be beneficial to embryo implantation in the early of pregnancy in rats.
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