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Temporal and spatial expression of Smads and 
their correlation with YAP1 expression in sheep
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ABSTRACT. The temporal and spatial patterns of Smad and Yes-
associated protein 1 (YAP1) expression were investigated in skeletal 
muscle (gastrocnemius muscle and extensor digitorum longus) at 
different growth stages (2 days old, 2 and 6 months old) in Hu sheep. 
Smads were differentially expressed in sheep skeletal muscle, with 
high expression in the gastrocnemius muscle and lower expression 
in the extensor digitorum longus. Expression of Smad2, Smad3, and 
Smad4 at the 2-day-old stage was significantly higher than at other 
stages (P < 0.05). The expression of Smad7 in 2-day-old sheep was 
lower than in 6-month-old sheep, with the lowest levels at 2 months. 
Smad expression was higher in males than in females at the 2-day-
old stage, and expression in 2- and 6-month-old males was lower 
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than that in 2-day-old females. Smad3 expression was higher in 
the 2-day- and 2-month-old males than in the females. There was a 
positive correlation (P < 0.01) between YAP1 and Smad2 expression 
in gastrocnemius muscle at the 2-month-old stage. YAP1 and Smad4/7 
expression were positively correlated (P < 0.01) in extensor digitorum 
longus at the 2-day-old stage. YAP1 expression was negatively correlated 
with Smad7 in the extensor digitorum longus at 6 months. A significant 
difference between Smad2 and Smad3 (P < 0.01) expression in muscle 
was observed, consistent with Smad3 and Smad4 expression, indicating 
that these inhibit transforming growth factor-β signaling in the same way. 
There was a positive correlation (P < 0.01) between YAP1 and MSTN 
expression, suggesting that YAP1 participates in muscle growth in sheep.
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