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Essentially the same results were obtained with the rabbit antibod-
ies (data not shown). Hence, the distribution of P-Rex2 protein is


http://www.pnas.org/cgi/content/full/0712324105/DC1
http://www.pnas.org/cgi/content/full/0712324105/DC1
http://www.pnas.org/cgi/content/full/0712324105/DC1
http://www.pnas.org/cgi/content/full/0712324105/DC1
http://www.pnas.org/cgi/content/full/0712324105/DC1
http://www.pnas.org/cgi/content/full/0712324105/DC1

similar for P-Rex2
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for limb clasping, holding their hind legs in an abnormally tucked-in
position when lifted up by the tail, instead of showing normal escape
posture (data not shown). We also tested acoustic startle and
prepulse inhibition in our P-Rex2 / mice, because several proteins
involved in these responses have been implicated in cerebellar
dysfunction (29, 32-34). We found increased acoustic startle in
P-Rex2 /' males throughout life, and this increase was not because
of oversensitive or impaired hearing judging by the normal prepulse
inhibition (SI Fig. 12 A). InP-Rex2 / females, startle was elevated
at early age (Sl Fig. 124), but this was not confirmed in our second
cohort of mice, so may not reflect a true defect (data not shown).



controls (Fig. 6A). Furthermore, P-Rex1 / /P-Rex2 / mice, es-
pecially the females, showed fewer displacement activities (standing
up, stretching to look up, reversing direction, or grooming), pre-
sumably because they had to concentrate harder on staying on the
rod (Fig. 6A). We had also observed this in P-Rex2 females, but
the defect was smaller and not always significant (data not shown).
In beam-walking tests, P-Rex1’ /P-Rex2 / animals took sig-
nificantly longer than controls to complete the course, females even
on wide, “easy” beam types (Fig. B). Again, we had observed a
similar defectin old P-Rex2 / females but this was only significant

for narrow beams (data not shown). Rotarod and beam-walking
tests together reveal a motor coordination defect in P-Rex1’ /P-
Rex2 / mice that is stronger than in P-Rex2/ mice and already
apparent at an early age.

Basic locomotor activity was also significantly reduced in
P-Rex1’ /P-Rex2 / mice (Fig. 6C), and again, this defect was
stronger and apparent earlier than in P-Rex2’ mice. The basic
sensorimotor functions of P-Rex1’ /P-Rex2 / mice (SHIRPA



lack of P-Rex causes ataxia through reduced Rac activity, and the ataxia. We are now faced with the exciting task of searching for the
most obvious route is through a defect in the control of Purkinje cell ~ Purkinje cell receptors that link P-Rex to Rac activation.
cytoskeletal structure by the Rac/Pak/Wave pathway. Another .
possibility might be oxidative stress, which has been linked to the Materials and Methods
pathogenes|s Of autosomal_recess|ve human heredltary atax'as This s_et?tion isa summary of the most_important techniques used. A detailed
such as the common Friedreich ataxia (28). ROS formation re- description of all methods can be found in S| Materials and Methods.
QU!I’ES active Rac, and .P_Rexj' regwates ROS formation in neutro- Generation of P-Rex2/ , EGFP-P-Rex2, and P-Rexl /P-Rex2  Mice. The
Phlls (21, 22), but fit.aXIa I,S assocrqted with m,crease,d ROS forma- P-Rex2 gene was targeted by gene-trapping and P-Rex2 '/ mice were derived
tion and P-Rex deficiency is more likely associated with a decrease. conyentionally. EGFP-P-Rex2 mice were generated by crossing EGFP-Pcp2 trans-
Further work to address the mechanisms underlying the ataxia in  genic mice (The Jackson Laboratory) with P-Rex2 / mice. P-Rexl ! /P-Rex2 !
P-Rex-deficient mice is underway. mice were generated from P-Rex1 / and P-Rex2 ! mice.
The receptors that couple Purkinje cell stimulation to Rac
through P-Rex are unknown. It seems likely that the P-Rex family ~P-Rexl and P-Rex2 Western BlotsP-Rex1 Western blots were done with mAb
signals on transactivation of GPCRs with protein-tyrosine kinase-
dependent, PI3K-linked, membrane receptors in the brain (18).
There are many candidate tyrosine kinase-linked receptors, like the
NGF receptor that signals to P-Rex1 in PC12 cells (23). Candidate
P-Rex-linked GPCRs in the cerebellum could be glutamate
(metabotropic), SDF-1, or sphingosine 1-phosphate receptors (24).
In general, GEFs linking GPCRs to Rac activation in the brain are
unknown, in contrast to the RGS domain containing GPCR-
dependent RhoA-GEFs, which are extensively documented (2).
One other GEF has been tested in behavioral assays to date:
Ras-GRF1 / mice have hippocampus-dependent learning and
memory defects (40). Ras-GRF1 has dual Ras- and Rac-GEF
domains, and it is unknown which confers the behavioral de-
fects (40).
In this article, we have described a function for P-Rex2. With this,
we provide a level of knowledge on the pathways regulating
cerebellar morphology and function and their deregulation in
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