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Summary. Protein function in vivo can be studied by 
deleting (knock-out) the gene that encodes it, and search 
for the consequences. This procedure involves different 
technologies, including recombinant DNA procedures, 
cell biology methods and histological and immuno- 
cytochemical analysis. 

In this work we have reviewed these procedures 
when they have been applied to ascertain the function of 
several microtubule-associated proteins. These proteins 
have been previously involved, through in vitro 
experiments, in having a role in the microtubule 
stabilization. Here, we will summarize the generation 
and characterization of different microtubule-associated 
protein knock-out mice. Special attention will be paid to 
MAPlB knock-out mice. Amongst the different MAPs 
knock-out mice these show the strongest phenotype, the 
most likely for being MAPlB ,  the MAP that is  
expressed earliest in neurogenesis. 

Molecular genetics could be considered as a valid 
and useful procedure to truly establish the in vivo 
functions of a protein, although it is necessary to be 
aware of possible artifacts such as the generation of 
some kinds of RNA alternative splicing. To avoid this 
the best strategy to be used must consider the deletion of 
the exon that contains the functional domains of the 
protein. 
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Introduction 

The complexity of a cell depends on a structured 
organization of its components. Thus, cytoskeleton plays 
a key role in controlling a wide variety of cellular 
processes, such as cellular organelle movement, and 
intracellular transport, cellular motility, cell  
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morphological differentiation, establishment of cell 
polarity and chromosome segregation (Hyman and 
Karsenti, 1998; Baas, 1999). 

Microtubules (a main cytoskeleton compound) 
directly participate in all of the above mentioned 
processes. Although they are present in many cellular 
types, microtubules are specially abundant in neurons, 
where they contribute to the development and 
maintenance of neural polarity (Baas, 1998; Mattson, 
1999). To accomplish all of their function the dynamic 
properties of microtubules must be under a tight control. 

Microtubule dynamics are finely regulated, through 
a well known process termed dynamic instability 
(Mitchinson and Kirschner, 1984). These dynamics, can 
be modified by a group of proteins that copurify with the 
main component of microtubules, tubulin, through 
cycles  of assembly and disassembly, termed 
microtubule-associated protein (MAPs) (Weingarten et 
al., 1975; Hirokawa et al., 1988). These proteins could 
stabilize microtubules reducing the dynamic instability 
(Horio and Hotani,  1986). Additionally, MAPs 
diminished the critical concentration of tubulin required 
to form polymers in vitro (Murphy and Borisy, 1975), 
thus promoting the assembly of microtubules (Avila, 
1990). However, the in vivo functions of these MAPs 
have not been fully established. 

Nowadays, to really ascertain the function of a 
protein an in vivo approach has become an important and 
desirable task. For this, scientists have taken advantage 
of two major breakthroughs in the mouse molecular 
genetics. First, the development of techniques to isolate 
homologous recombination events in mammalian cells 
(Doetschman et al., 1987; Thomas and Capecchi, 1987) 
and second, the establishment of embryonic stem cells 
culture (Evans and Kaufman, 1981; Martin, 1981). 
These techniques have led to the manipulation of mouse 
genome, and the subsequent generation of transgenic and 
knock-out mice. These techniques have become very 
popular during the last decade, as can be observed by the 
increasing number of articles describing molecular 
genetic models in mice (Brandon et al., 1995) 

The generation of knock out mice can be faced using 
mainly two different strategies. The gene targeting 
















