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Abstract  Objective By establishing rat fetuses talipes equinovarus model induced by all-trans-retinoic acid
and the proteome technique to identify the particular proteins in the pathogenesis of talipes equinovarus clubfoot -
like deformities. Methods Pregnant rats were given all-trans-retinoic acid 135mg kg™ at 10th of gestation by a sin-
gle intragastric infusion. Spinal cord were removed from rat fetus at 21st of gestation. Proteins were extracted with lysis
solution Smol L™' urea 2mol L' thiourea 2% CHAPS 2% SB3 ~10 40mmol L™' Tris 0.2% Bio-Lyte 3 ~
10 20ml: g ' tissue. For two dimensional electrophoresis immobilized pH gradientgel IPG pH 3 ~ 10 and pH 5
~8 isoelectricfocusing was set as the first dimension while 12% SDS polyacryla-mide gel electrophoresis as the
second dimension. Loaded sample sizes were 1.0mg 350pL  for each pH 3 ~ 10 IPG strip and pH 5 ~ 8 IPG strip.
Following electrophoresis gels were stained with Coomassie brilliant blue. The images were analyzed with a PDQuest
7.1.0 software package. Spots with significant differences were subjected to mass spectrometry analysis. The peptide
mass fingerprints were identified with protein databases by using bioinformatics. Results Compared with those of the
normal controls a total of six protein spots among the samples of model rat fetus showed significant differences. And
peptide mass fingerprints were acquired for five among them. As follows the model rat fetus losing the spot of enolase
has the extra expression of ATP synthase mitochodrial F1 complex assembly factor 2 Atpl2p  the expression of tu-
bulin increasing and apolipoprotein decreasing. Conclusion Proteomic difference between model and normal rat fetus
can be well presented with 2D electrophoresis. Expression change of tubulin and Atp12p may be related to the patho-
genetic mechanisms of talipes equinovarus.

Key words  Talipes equinovarus ~ Proteome  Model animal  Spinal cord

congenital talipes equinova-
rus congenital clubfoot CCF
0.064% ~
0.8% 2.0~2.5:1" all trans-retinoic acid
1%o 50% ATRA
? ATRA

No.
2001CB510301
110001

E-mail klsun@ vip. sina. com



2006 4 15 29 2

Int J Genet

Apr 15 2006 Vol 29 No.2

1
1.1
1.1.1 Wistar 70 ~ 90d 220
~230g 3:1
1.1.2
Sigma
BioRad
1.1.3 PROTEAN IEF Cell PRO-
TEAN plus Dodeca™ Cell Power PAC 200
PDQuest7.1.0 BioRad
PowerLook [l Umax
1.1.4 0.375mot L' Tris
HCl pH8.8 20% V/V 6mol 1.7 2%
SDS 10mL -20C DTT
0.2¢g 1 0.25¢
Il 8mot L~' 49 CHAPS
ImL -20C DTT 0.01g
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Fig.1 Two-dimensional gel images of 21d Wistar rat fetus spinal cord proteome
IPG SDS-PAGE 12% 20cm x 20cm R-250 A IPG pH 3~ 10
B IPG pH 3~ 10 C IPGpH5~8 D IPGpH5~8

Isoelectric focusing was performed on Immobiline Dry Strip  the second dimension SDS-PAGE was performed on 12% acrylamide gels 20cm x 20em . Proteins
were visualized by Coomassie brilliant blue R-250 staining. A Immobiline Dry Strip pH 3 ~ 10 normal rats B Immobiline Dry Strip pH 3 ~ 10 model rats
C  Immobiline Dry Strip pH5 ~8 normal rats D Immobiline Dry Strip pH5 ~ 8 model rats
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Fig.2 Gaussian image of 21d Wistar rat fetus spinal cord proteome
A IPGpH5~8 B IPGpH5~38
A Immobiline Dry Strip pH 5 ~8 normal rats B Immobiline Dry Strip pH 5 ~8 model rats.
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Fig.3 Differential protein spots under magnification
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