DOT :10. 160167j. 1000 5404. 2003. 16. (D8
25 16 Vol. 25 No. 16
2003 8 ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE Aug. 2003 1421

45 1000-5404 (2008) 16-1421-03

Noggin mRNA  BMP4 mRNA

ROk A S SNSRI SN 2 ,
400038)
: B noggin mMRNA  BMP4 mRNA . T
RT-PCR . R » noggin mRNA PIW , BMP4 mRNA  PIM. P3M
» noggin mRNA (E13. E16) s ; BMP4
noggin , , 1 , 2 s
, 18 . 251 Noggin mRNA  BMP4 mRNA
s . Noggin BMP4
: noggin s BMP4 ; 5
: R322.81; R394.3; R446.8 ;A

Expressions of noggin mRNA and BMP4 mRNA in rat frontal cortex and hippocampus

during different developmental stages

FAN Xiao-tang, CAI Wen-qin, XU Hai-wei, YANG Zhong, ZHANG Jin-hai (Deparment of Neuwbiology, Third Military Medical U-
niversity, Chongging 400038, China)

Abstract: Objective To observe the expression changes of noggin mRNA and BMP4 mRNA in the hippocam-
pus and frontal cortex of rats at different stages. Methods The expressions of noggin mRNA and BMP4 mRNA were
analyzed by the method of reverse transcriptase polymerase chain reaction (RT-PCR).Results It was revealed that
the level of noggin mRNA in the frontal cortex decreased significantly in PIW rats but high level of BUP4 mRNA was
detected in PIM and P3M rats. The expressions of noggin mRNA and BMP4 mRNA in the hippocanpus showed the
opposite expression pattern. The peak of noggin mRNA expression in the hippocampus was found in E13 and E16
rats. The expression of noggin mRNA decreased gradually but that of BMP4 mRNA in hippocampus increased gradu-
ally during the developmental stage. The peak of the expression of BUP4 mRNA was found in PIM rats. Conclusion

There are expressions of noggin mRNA and BMP4 mRNA in the frontal cortex and hippocampus in rats at different
developmental stages. The expression level is closely correlated with the developmental age. This indicates that nog-
gin and BMP4 play important roles in the development of rat frontal crtex and hippocampus.

Key words: noggin gene; BMP4 gene; hippocampus; frontal cortex

: -4(Bone morphogenet- (n,
ic potem4, BMP4) (Central nervous sys- )
tem, CNS) BMP4
(Noggin  chordin) . 23 RT-PCR
BMP . Shou noggin mRNA BMP4 mRNA
» BMPs noggin  BMP4
, BMP4 , BMP4
. BMPs (Noggin) s ;
o , 7 ..7 . ;(@)@752%2 L1 R
, E-mail; Wenqin@public. cta. . cn Wistar 40 20~ 300 g(

5 2002-08-23; . 2003-02-17 ) s 0 d(EO0),



1422

25

PO E13.El6. .2.3 (
1.3.18 (PIM, P3M
1.2 EZE
Mu-MLv
(Promega), RNA
1.3 RT-PCR

PIW, P2W  P3W)
P&y 8 5

(MBI Fementas), Taq
» Oligo-p(dD)

(Promega), dNTP
Sangon

10 mg 50 mg Tripure 1
. RNA [4 . 1MgRNA  20¢]
(50 mmol/ L. KC} 3 mmol/ L. MgCly, 10 mmol/ L. Triis HCI pH 8.
3, 1 mmoV/L DTT, 5#mol/L . 500“md/L 4  dNTPS, 26
U RNASin 8 U M-MLV %37 C1h ,100 C 5
min . (www. genome. wi. mit. edu)
(Primer 3. 0), PCR - Noggin
5 -GCCAACATTATCTGCACATCAGAC-3', . 5" “TACT-
GAATGGTTATCCACGCACAC -3'. GAPDH . 5" ~GIGATGCTG-
GTGCTGAGTATGTCG 3 . 5 -CAGTCITCTGAGTGGCAGTGATG-
3'. BMP4 . 5 ~TGGACACCTCATCACACGACTA-3 .5 -
GOGAGGGCAGTTCTTATTCTTC 3 PCR 30 ¢,
241, 200 #mol/L dNTPs 10X Buffer 2.5 11
96 6 C 3 min .94 C60s 55C60s 72°C60s
30 . 2% ) ,

2

2.1 TR AR BrBRSAT BN moggin mRNA 5 BMP4

mRNA #97% 4k
Noggin (E13~ E16)
s 1 s 2 s
s L BVIP4
s s P3W. PIM s
P18M , 2.

| 543 bhp—
994 hp—
697 bhp—
515 bp—
377 bp—

:'__:'7 bp—

e '\ugpil]

543 bp—=
994 bp—
697 bp—
515 bp—
377 bp—
237 bp—

—GAPDH

1~8: EI3, El6 PIW, P2W, P3W, PIM, P3M, P18M; M: Marker
1 noggin
Fig1 Noggin mRNA level in the frontal cortex of the rats
in different devel opmental stages

?71994-2016 China Academic Journal Electronic Publishing House. All rights reserved.

I 543 by
994 Lipr
697 |||| -
515 bp—
377 bp
237 bp

e & — BMP4

G s oo Mg SR

—GAPDH

1~8. E13, El6, PIW, P2W, P3W, PIM, P3M, P18M; M. Marker
2 BMP4
Fig2 BMP4 mRNA level in the frontal cortex of the rats in
different developmental stages

22 AR RKEMBEKXR %D noggin mRNA 5 BMP4

mRNA & % 4L
Naggin (E13 ~ E16) ,
1 s 2 noggn
3 s 1
3 noggin ; 18 ,

3, BVIP4 ,
BVIP4 s 1 BVP4

, 2 s ,

s 4,

*— Noyggrin

=

[ =]
B e S P

—CAPDH

1~8: E13, El6 P1W, P2W, P3W, PIM, P3M, P18M; M: Marker
3 noggin
Fig 3 Noggin mRNA level in the hippocampus of the rats in
different developmental stages

http://www.cnki.net



16 s .Noggin mRNA  BMP4 mRNA 1423
noggin  BMP4 ) BMP4
HlRNA ’
P1W noggin )
—— BMP4 .
, E10
~P20. noggin , BMP4
, noggin BMP4
‘-_ ’ o
i . P20 :
= LAPTH
[6] noeoi
’ ° ’ 0gg1n
mRNA , BMP4 mRNA
1~8:. E13, Ele, P1W, P2W, P3W, PIM, P3M, P18M; M: Marker
) BMP .
4 BMP4
Fig4 BMP4 mRNA level in the hippocampus of the rats in BMP BMP. ’
different devel opmental stages BVIP4 ’
3 ) .
’ s NOZEIN
» PCR Northern mRNA BMP4 ,  noggin  BMP4
. mRNA Northern s PCR N
. , o, moggin  BMP4
,  PCR . ,
RT-PCR noggin  BMP4 .
noggin mRNA BM P4 mRNA
, [1] Shou J, Muray RC, Rim P C, ef al. Opposing effects of bone morpho-
noggin mRNA BMP4 mRNA . genetic proteins on neuron production and survival in the olfactory receptor
. neuron lineage[ J|. Devebpmen, 2000 127(24). 5403—5413.
Harland noggin BMP4 [ Roy NS, Wang S, Jiang L. etal. In vito neurogenesis by progenitor cells
, 16 nnol/ L. noggin 0.1 pmol/L. 666 isolated from the adult human hippocampus] J] . Nat Med, 2000 6 (3); 271
nmol/L. BMP4 ; 420 pmol/L. BMP4 160 pmol/ L — 277
noggin (38% of 420 mel/L ) , BMP4 [3] Gould E, Reeves AJ, FallahM, etal Hippocampal neurogenesis in adult
. ld world primates[ J]. Proc Natl Acad Sci USA, 1999, 96 (9). 5263 —
39%, 830 pmol/L BMP4 160 pmol/ L noggin ;26;@ prinates] - Proe Ratl Acad Sci
(19% of 830 pmol /L) 1674 © g A
Noggin BMP4 s N- [ . 2002,
[3] . 24(8):907—910.
RT-PCR . mggin [5] Zimmeman LB, De Jesus Escobar ] M, Hardand RM. The Spemam orga-
1 nizer signal noggin binds and inactivates bone morphogenetic protein 4 J| .
’ ° Cell, 1996, 86(4): 99— 606
BMP4 3 1 [6] West M J, Sbmianka I, GundersenH L. Unbiased stereological estimation
R of the otal nimber of neurons in the subdivision of the rat hippocampus us-
, mggin (E13~E16) ing the optical fractionator{ J|. Anat Rec, 191, 231 (4).482—497.
1 ) [ 7] Zhu G, MehlerM F, Mabie P C, et al Developmental changes in progeni-
’ . ’ tor cell responsiveness to cytokines J|. J Neurosci Res, 1999, 56 (2). 131
, 18  moggin . — 45
BMP4 s

(%mdE 23O
BMP4 ; ,



