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booksTransforming growth factor-beta regulation of osteoblast-

differentiated human mesenchymal stem cells. Transforming
growth factor-beta (TGF-beta) is believed to play a major role

in the control of osteoblastogenesis in bone. Mesenchymal stem
cells (MSC) have emerged as an important population of cells

able to support long-term hematopoietic stem cell self-renewal.
They can also differentiate along various mesenchymal lineages
including osteoblasts. We investigated the effect of TGF-beta

on growth and differentiation of human MSC, namely
pluripotent mesenchymal stem cells and multipotent

osteoprogenitor cells, and demonstrate that TGF-beta1
preferentially stimulates growth and osteogenic differentiation
of the osteoprogenitor fraction, and inhibits their proliferation.
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The response was time- and dose-dependent. Treatment of these
cells with TGF-beta1 for 4 days induced Smad2 and Smad3

phosphorylation, while Smad1 phosphorylation was weak and
Smad4 was absent. Transcriptional analysis of TGF-beta target

genes showed that TGF-beta1 upregulated expression of
osteocalcin and bone sialoprotein in the osteoprogenitor

fraction and inhibited expression of the MSC-specific genes,
Osterix, osteocalcin, and alkaline phosphatase. This effect was

also observed at the transcriptional level with transient
transfection of the osteoprogenitor cells with an osteocalcin
promoter construct linked to a luciferase reporter gene. This

study demonstrates that the differential effects of TGF-beta on
human MSC are both direct and indirect through gene

regulation. These findings provide a molecular explanation for
the preferential effect of TGF-beta on osteogenesis and suggest

that MSC may have a dual role in bone repair.12% Show
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education its own kind, and a self-sustaining population with an
independent progeny. This is not likely to be the outcome of
prairie dog conservation, because the conditions of the prairie
dog habitat are unlikely to remain the same. The characteristic
prairie dog habitat is a permanent valley surrounded by
mountains. Once the environment is made static, the population
cannot adapt to, or maintain, a self-sustaining population. It is
likely that the humans that turned the prairie dog into a hunted
species will return. The prairie dog has become the proverbial
canary in the coal mine. United States Court of Appeals Fifth
Circuit f678ea9f9e
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