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ABSTRACT BACKGROUND & AIM To study the expression of heat shock protein 60 gene (Hsp60) in normal
forelimbs and short forelimb malformations normal palates and cleft palates during embryogenesis in mice. MATERIALS
AND METHODS: At gestational day 10(GD10) ,mice in the treatment group and the control group were given 80 mg/kg of
all-trans retinoic acid and the same volume of soybean oil, respectively. The forelimbs of all embryos were harvested
during GD11-GD18 and the palates were obtained during GD15-GD17. The expression levels of Hsp60 in all samples was
measured by real-time quantity reverse transcript polymerase chain reaction (QRT-PCR). RESULTS: Hsp60 was expressed
in all samples. In the normal forelimbs high expressions were found on GD14, GD17 and GD18, and same in the short
forelimb malformations, with no difference among all the samples(P >0.05). The expression of Hsp60 in the abnormal
limbs was stronger than that in the normal limbs during GD11-GD18(P < 0.05) . The expression of Hsp60 in the normal
palates was stable during GD15-GD17. In the cleft palates, the expression of Hsp60 decreased with age during
GD15-GD17. The expression of Hsp60 in the normal palates was stronger than that of the cleft palates during
GD15-GD17(P < 0.05) . CONCLUSION: During embryogenesis in mice, the expression level of Hsp60 in all-trans retinoic
acid-induced short limb malformations was increased by stress, but that in cleft palates was suppressed.
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10 d 7900HT PCR (  ABl )
(all-trans retinoic acid, RA) ( Sigma ) Trizol RNA
1009% ! ( Invitrogen (
Promega ) SYBR kit( ABgene )
RA Hsp60 Bactin PCR
Hsp60 ( 1)
1 Hsp60 Pactin QRT-PCR
Table 1 Primers of Hsp60 and B-actin for QRT-PCR
Dares T e mer FEqETEE
Hsp60 5°CATCGGAAGCCATTGGTCATAA 3 5°CGTGCTTAGAGCTTCTCCGTCA 3~
Bactin 5° GTCCCTGTATGCCTCTGGTC 3~ 5° GGTCTTTACGGATGTCAACG 3~
1.2 min 5 min RNA
ICR ( ) 3.7 1 5xbufferd.0 1 MgCl, 4.8 1 dNTP 1.0
8~10 25~30 ¢ 30~35 ¢ ¢l RNA 0.5 #1 RT 1.0 ¢l
1 2:1 RNA EP 25 C 5 min 42 C60 min
(gestational day, GD) 0 d(GDO) 70 °C 15 min c¢DNA -20 C
64 RA cDNA PCR
8 mg/ ml SYBR buffer 2.5 1 ¢DNA 0.5 ¢l 0.3 ¢l
GD10 RA 0.1 0.3 1 MiliQ 6.4 ¢ 95 C
ml/ 10 g 15 min 95 C 5s 60 °C 1 min(40 ) Hsp60
GD11~GD18 B-actin Hsp60
8 B-actin 58 bp 458 bp
1 [6] - AACt
GD15~ GD17 27 PCR 2.0)
Hsp60
1.3 HE 1.5
[5] SPSS10.0 X s
4 tm
5 min
30 s 15 min (50 <€) 5 2
min 2 min 2.1
1.4 RNA PCR
GD15
Trizol GD11~GD14
RNA 1 RA GD16
1 g RNA c¢DNA
1 rg 2.2
RNA EP RNA 5 ¢l 70 C 5 2 GD15
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Table 2 Expression of Hsp60 in the control limbs and the treatment
limbs(n = 8)
Embryo age Control limbs Treatment limbs
GDI11 0.18294 + 0.02761 0.63993 + 0.09430"
GD12 0.17064 + 0.02162 0.60213 + 0.02174"
GDI13 0.18106 + 0.01460 0.70233 + 0.03010*
GD14 0.31244 + 0.05420 0.68990 + 0.03670"
GDI15 0.19011 + 0.03942 0.79949 + 0.15030"
GD16 0.16980 + 0.03213 0.62038 + 0.07394"
GD17 0.38671 + 0.05031 0.89897 + 0. 15640"
GDI18 0.48372 + 0.03425 0.97678 + 0.16320"

1 GDI16 ) )
Figure 1 Mouse embryos with normal forelimbs(right) and short
forelimb malformations(left)at GD16

(B)

(A)
Figure 2 Palatine processes of normal palates(A)and cleft palates(B)at GD15

2 GD15

Compared with the control limbs of the same embryo age, a:P <0.05.
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Figure 3 Expression level of Hsp60 in the control palates and the ( ’ )
treatment palates. Compared with control, * P <0.05
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