
 

 

 

 

Figure 3: Both cell autonomous and non-cell autonomous cell death is present in the 

developing limbs of Hand1 phospho-mutant mice. Lysotracker staining of control (A-C) 

Prx1-Cre;Hand1+/PO4- (D-F) and Prx1-Cre;Hand1+/PO4+ (G-I) embryos between E9.5 and 

E11.5 indicating forelimb (f) and hindlimb (h) cell death during development.  Compared to 

controls, expression of Hand1 phospho-mutant protein results in considerable amounts of 

cell death within fore- and hindlimbs as well as intervening lateral mesoderm (n=5).  
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Figure 4: Shh-pathway gene expression is altered in Prx1-Cre;Hand1+/PO4- mice. Whole 

mount in situ hybridizations of forelimbs (fl) at E11.5 (A, B, E, F) and E12.5 (C,D,G,H) for the 
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indicated markers in Prx1-Cre controls and Prx1-Cre;Hand1+/PO4- littermates. ( A and B) 

Bmp4 expression is unchanged in Prx1-Cre;Hand1+/PO4- mutants.  White arrow heads in C 

mark Sox 9 digit expression and the asterisk shown in D marks the degraded specificity of 

Sox9 digit expression in Prx1-Cre;Hand1+/PO4- mutants. Lines drawn in E and F measure the 

anterior reach of SHH expression. Black arrowheads in G mark the forming digit expression 

of Gli1 and the white asterisk in H reflects the loss of this patterning but not of expression. (I) 

QRTPCR analysis of E10.5 control (gray bars) and Prx1-Cre;Hand1+/PO4- littermates (Red 

bars). Expression of all markers is found not to be statistically different. Error bars represent 

the high and low range of replicate cycle reads within each primer set two tailed T-Test 

(n=6). 
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Figure 5: Prx1-Cre;Hand1+/PO4- mutants show reductions in gene expression of factors 

defining proximal-anterior limb identity. Whole mount in situ hybridizations of E10.5 

forelimbs from control (Prx1-Cre) and Prx1-Cre;Hand1+/PO4- littermates. The proximal anterior 

limb marker Pax9 shows no significant changes in expression between mutant and control 

(A and G). In contrast, Alx4 (B and H), Irx5 (C and I), Irx3 (D and J), and Gli3 (E and K) show 

markedly reduced levels of expression. Gli1 expression (F and L) appears to expand 

anteriorly with the limbs of Prx1-Cre;Hand1+/PO4- mutants. (M) QRTPCR analysis confirms 

significant downregulation P≤0.05 marked by * two tailed T-Test (n=6). 
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Figure 7: Prx1-Cre;Hand1+/PO4- mutants limb structure are partially restored by 

lowering Shh gene dosage. P0 right forelimb Skeletal preparations from (A) wildtype, (B) 

Prx1-Cre; Shhfx/+ (C) Prx1-Cre; Hand1+/PO4- and Prx1-Cre;Hand1+/PO4-; Shhfx/+ animals. Shh 

heterozygosity shows no significant phenotype. Prx1-Cre;Hand1+/PO4- display a loss of 

scapula (s) reduced humerus (h) and reduced sized radius (r) and ulna (u). Reduction of Shh 

gene dosage partially improves humerus and scapula development. Micro CT analysis of 

P28 Prx1-Cre;Hand1+/PO4-  mutant (E) and two Prx1-Cre;Hand1+/PO4-; Shhfx/+ (F). Older 

rescued animals show improvement to scapula (turquoise) and humerus (purple) 

development. (n=5). 
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