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Abstract: Results from both loss-of-function and misexpression studies have implicated DIx5 and DIx6
as partially redundant positive regulators of chondrocyte hypertrophy in the appendicular skeleton. To
date, however, it has not been possible to conclude whether these effects are cell autonomous. To address
this question, we first engineered transgenic mice in which DIx5 expression is specifically restricted to
immature and differentiating chondrocytes, and not in the perichondrium. The Col2al-DIx5 transgene was
expressed in the same pattern as endogenous Col2al. Col2al-DIx5 transgenic embryos and neonates
display accelerated chondrocyte hypertrophy and mineralization throughout the endochondral skeleton,
the severity of which varied in proportion to transgene copy number. In a parallel study, the chicken DIx5
gene was epitope-tagged and cloned downstream of Col2al regulatory sequences then inserted into the
retroviral vector RCANBP(A). RCAN-Col2-DIx5 viral particles were injected unilaterally into limb buds
of chicken embryos. Immunohistochemistry with anti-Flag antibody indicated the expression of
exogenous DIx5 in chondrocytes. The mineralization of long bones in infected wings was more advanced
compared to the contralateral control wing when measured ten days post-infection. To assess the function
of DIxS in the cartilaginous anlagen of the endochondral bones in the absence of DIx5 expression in other
murine tissues, we introduced this allele onto a DIx5/6 null background. Defects of chondrocyte
differentiation characteristic of the DIx5/6 null phenotype were specifically rescued in DIx5/6-/-; Col2al-
DIx5 embryos and neonates. Together these results lead us to conclude that the role of DIx5 in the
hypertrophic pathway is cell autonomous. These murine embryos further demonstrate functional
equivalency between DIx5 and DIx6 in the endochondral skeleton, in that the requirement for DIx5 and
DIx6 function can be satisfied with DIx5 alone.
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