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Summary. Racl is a small GTPase which belongs to the Rho family of 
proteins, and has multiple roles in cellular function, including actin cy- 
toskeleton organization, transcriptional activation, microtubule formation, 
and endocytosis. In the present study, the mesenchyme of mouse limbs 
was made deficient in Rac 1 in order to investigate its role in digit morpho- 
genesis during limb development. We employed a Cre-loxP system for 
limb bud mesenchyme-specific inactivation of the Racl  gene, as null mice 
show embryonic lethality. 
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1 Introduction 

The Rho family of small GTPases regulates the cytoskeleton and tran- 
scription by virtue of cycling between inactive GDP-bound and active 
GTP-bound forms (Hall, 1994). The Rac subfamily consists of Racl, 
Rac2, and Rac3, and they participate in a wide range of cellular functions, 
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such as actin cytoskeletal reorganization (Ridley et al., 1992), cell adhe- 
sion (Hall, 1998), cell growth (Olson et al., 1995), and superoxide forma- 
tion (Mizuno et al., 1992). However, the tissue-specific roles of  Racl in 
mammalian growth and development in vivo remain largely unknown. 

Herein, we describe the generation of  limb mesenchymal cell-specific 
inactivation of  the Racl  gene in mice. 

2 Materials  and Methods  

2.1 Generation of Racl  conditional mutant mice 

Racl  alleles were used in this study. The first exon was flanked by 
loxP sites (flox) and deleted upon Cre-mediated recombination, causing 
the deletion of the exonl allele, which is functionally equivalent to a null 
(Kassai et al., 2008). Racl conditional mutant mice were generated by 
mating Rac l flox mice (Rac l ~~176 with Prx l -Cre  transgenic (Prx l-Cre 
Tg) mice (Logan et al., 2002). 

2.2 Genotyping 

Genotypes were assessed by PCR analysis using appropriate primer 
pairs (Table 1). 

3 Results  and Discussion 

For the present study, we employed a Cre-loxP system for limb bud 
mesenchyme-specific inactivation o f  the Racl  gene, as Racl null mice de- 
velop embryonic lethal. Mice with a conditional (floxed) mutation in both 
alleles of  the Racl  gene (Racl n~176 were crossed with mice expressing 

Table 1. The primer sequences used for PCR analysis 

Primers Direction Sequence (5 '-3 ') 
Rac 1 Sense primer ATTTTCTAGATTCCACTTGTGAAC 

Antisense primer ATCCCTACTTCCTTCCAACTC 
Cre Sense primer GACGATGCAACGAGTGATGA 

Antisense primer AGCATTGCTGTCACTTGGTC 

The reaction conditions for all PCRs were 30 cycles of denaturation at 94~ 
for30 s, annealing at 58~ for30 s, and extension at 72~ for30 s. 
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Fig. 1. Representative PCR genotyping reactions. 
(A) The wild-type (wt) and floxed (flox) alleles of  Racl were detected by  PCR 
using the primers indicated in Table 1. Genomic DNA was isolated from the 
ta i l sofmice  with genotypes Racl  +/+, Racln~176176 for 
the Prxl-Cre transgene (Cre) was performed using tail extracts o fPrx l -Cre  (-) 
andPrxl-Cre (+) mice. 

Cre recombinase under the control of  a Prxl limb enhancer (Prxl-Cre Tg) 
to obtain Racln~ Tg mice. Then, Racln~ Tg males 
were crossed with Racl  n~176215 females to obtain Racl~~176 Tg 
mice, to prevent the carryover of Cre recombinase in the cytoplasm of  the 
oocyte (Ovchinnikov et al., 2006). Genotypes of Racl  alleles (Racl +/+, 
Racl n~ Racl  n~176 and the Prxl-Cre transgene were determined by 
PCR analysis (Fig. 1A, B). 

Wang G. et al. demonstrated that the cartilage specific inactivation of  
Racl in vivo using mouse Collagen II promoter-driven Cre-expressing 
transgenic (Col2-Cre Tg) mice resulted in increased lethality, skeletal de- 
formities, severe kyphosis, and dwarfism, which suggest that Racl  is re- 
quired for endochondral bone development (Wang et al., 2007). However, 
the expression of  Cre in Col2-Cre Tg is observed later in the limbs, after 
mesenchymal cells have committed to a chondrocyte lineage, while the pe- 
richondrium is not efficiently targeted (Terpstra et al., 2003). Logan et al, 
showed that Prxl-Cre is active in the emerging forelimb bud mesenchyme 
at E9.5 and hindlimb mesenchyme at E 10.5 (Logan et al., 2002). Compari- 
sons of the phenotype of  these two mouse models suggest the spacious and 
temporal roles of  Rac 1 in embryonic endochondral bone formation during 
limb development. 

In summary, the ablation of  Rac 1 in limb bud mesenchymal cells may 
provide new insights into limb development. 
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