Targeted disruption of mouse gamma-tubulin gene
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Abstract

¥ -tubulin is a universal component of microtubule organizing centers,
and is believed to play an important role in the nucleation of microtubule polym
erization. This protein is known to form several types of multi-molecular comple
xes within cells, of which the highly conserved v -tubulin ring complex (gTuR
C) has been well characterized. This complex consisting of several copies of
v -tubulin and at least five more species of proteins is thought to be a fundam
ental unit for microtubule nucleation. In human, two distinct ¥ -tubulin genes
(TUBG1 and TUBG2) were shown to be expressed in various tissues.  To
clarify the physiological relevance for the existence of two distinct v -tubulins,
we first cloned their cDNAs as well as genomic DNAs from mice. The deduced
aminoacid sequences of these 7 -tubulin isotypes showed 97% identity. FISH
analyses showed that both 7 -tubulin genes were located at mouse
chromosome11D. Next, we generated mutant mice with a targeted disruption
of TUBG1. The heterozygous mice were normal and fertile. However, there
was a total absence of homozygous r -tubulin deficient pups produced by
heterozygous intercross matings. In vitro culture of early embryos produced by
heterozygous intercross matings, v -tubulin-deficient embryos were found to
be alive at the E3.5 stage. At the E4.5 stage 1 -tubulin-deficient embryos did
not form normal blastocysts in vitro.  These findings indicated that g-tubulin is
indispensable for early embryo development, and that any other molecules
including TUBG2 did not functionally rescue its deficiency.
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Targeted disruption of TUBG1 gene
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Fig. 2 beta-tubulin and DNA staining of TUBG1(-/-)embryo



