Notes:
The Caenorhabditis elegans P21-activated kinases are differentially required for UNC-6/netrin-mediated commissural motor axon guidance
Lucanic et al. 2006. Development.
· During development, the ventral cord commissural motoneurons are born on the ventral midline of the animal.  They express both UNC-40 and UNC-5, and thus the commissures are repelled by UNC-6 expressed from the midline.
· The C elegans PAK max-2 seems to be required for the proper dorsal guidance of the commissure axons.  PAKs are a group of highly conserved signaling molecules that control cytoskeletal dynamics.  Each PAK consists of an N-terminal GTPase-binding domain and a C-terminal serine/theronine kinase domain.  The nominal activation pathway for conventional PAKs has been described in which an activated rac/cdc42 molecule binds a PAK dimer, allowing relief from its self-inhibition and subsequent activation of its kinase domain (Bokoch, 2003).  This activated PAK then targets other downstream effectors such as myosin light chain kinase and LIM kinase.
· All max-2 animals show some percent of misguided commissures, yet have only subtle defects in locomotion and appear superficially wildtype.

· GFP expression of MAX-2 is nearly ubiquitous in early embryo. At early comma stage expression is focused in anterior of embryo.  At 1.5 fold stage expression is observed in pharynx and some head neurons.  After hatching, GFP is seen in ALM and PLM neurons.  In late L1 expression comes on in the PVD neurons and AVM.

· MAX-2 is cell autonomous in DD/VD neurons to correctly guide them to dorsal cord.

· The three PAKs in C. elegans differ in the number of the putative SH3 binding motifs.
· The pak-1 is expressed in ventral cord motoneruons, DTC, developing uterus and in the vulval muscles.
· Double max-2;pak-1 mutants were severely defective in DD and VD axon guidance, and exhibited ventral enclosure defects.  Phenotype similar to unc-73 and ced-10;mig-2 double.  The max=2;pak-1 double mutant also had P cell migration defect indicated by the lateral position of VD neurons.
· In DD/VD axon guidance, pak-1 is acting linearly with the RACs, but max-2 seems to be acting in parallel during axon guidance. The pak-1 mutant was able to suppress defects caused by over active mig-2 indicating the PAK-1 is acting down stream.  On the other hand max-2 enhanced the defects caused by constitutively active MIG-2, indicating that max-2 functions in a rac-independent pathway during commissural axon guidance.

· MAX-2 functions with UNC-6 and its repulsion receptor UNC-5 in parallel to UNC-40 to mediate commissural motor axon guidance.

· The defects caused due to UNC-5 ectopic over expression were suppressed by max-2 mutants indicated that it acts downstream of UNC-5.

· PAK-1 and MAX-2 function redundantly as rac effectors in P neuroblast migration because single mutant does not lead to migration defects, while the double mutant did have defects in P neuroblast migration.  On the other hand, PAK-1 and MAX-2 function differentially for commissure axon guidance where PAK-1 actrs with racs in guiding these axons, and MAX-2 acts with UNC-5.  Also, max-2 was found to enhance a weak unc-6 allele, suggesting that MAX-2 does not function downstream of UNC-6 with a simple linear realtionshiop.

