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In the deve loping nervous sys tem, the growth cones have an essential role in guiding the axons to their targets. Directed growth cone motil-
ity in r esponse to extracel lular cues is produced by the coordinated regulat ion of peripheral F-actin and central microtubule networks. T h e 
peripheral F-act in is organized into long bundled actin filaments in the finger-like filopodia and d i f fuse networks of shorter actin filaments 
conta ined in the veil-like lamell ipodia. Previous work identified many immediate regulators of F-actin dynamics in growth cones , and for 
some of these , it has been demons t ra t ed that they act downs t ream of s ignal ing pa thways involved in axonal growth regulat ion. Key regula-
tors of actin d y n a m i c s are the so called nucleat ion factors, such as the Arp2/3 complex and formins , which use different mechan i sms to 
seed new actin filaments (Pak C W et al. 2008) . 

T h e fo rmin proteins are involved in actin polymeriza t ion and growth by associat ing with the fast-growing end (barbed end) of actin 
filaments. Formins contain two homology domains the F H l . and the FH2. The actin nucleat ion-promoting activity of fo rmins has been 
localized to the F H 1 - F H 2 domains . T h e F H l domain is a proline-rich region, that can bind the G-act in monomer carrying profilin protein. 
The F H 2 doma in is necessary and suff ic ient to nucleate actin in vitro (Goode B L and Eck MJ 2007). 

T h e principal field of research in our g roup is the functional analysis of the single Drosophila DAAM ortholog. We revealed that dDAAM 
is t ranscr ibed pan-neural ly f rom stage 11 of embryogenes i s in the area of central nervous sys tem (CNS) . The immunosta in ing exper iments 
demons t ra ted that d D A A M protein is highly enr iched in neuri tes . where it shows a s trong colocalization with actin. There fore we wanted 
to investigate if this protein p lays a role in neuri te g rowth . 

T o examine the funct ion of dDAAM in the C N S . w e first carried out a loss of funct ion (LOF) analysis by examining mutant embryon ic 
ventral nerve cord and pr imary neuronal cultures. The mutant embryos showed strong C N S phenotypes , displayed f requent breaks in the 
connect ives and commissu re s . T h e dDAAM mutant neurons were able to develop axons of similar length as their wild-type counterparts , 
but the filopodia of mutan t neu rons were reduced in n u m b e r and in length. Thus , the L O F exper iments suggest that dDAAM regulates 
filopodium format ion in neuronal growth cones . 

Next w e examined the ef fec t of the consti tut ively act ive fo rm of d D A A M on the embryonic C N S . We detected that the overexpres-
s ion of this f o r m in the embryon ic C N S resul ts in severe fasciculat ion defects and embryon ic lethality. To collect addit ional ev idences 
that act ivated d D A A M has the potential to increase neuri te number , w e examined embryon ic nerve cord cultures overexpress ing this form. 
T h e ventral nerve co rds express ing activated d D A A M exhibi ted a much denser neurit ic m e s h w o r k a n d growed more extended axons than 
their wild type counterpar t s . In cul tured pr imary neurons , the overexpression of activated protein increased the number of filopodia. These 
observa t ions suggest that d D A A M plays a ma jo r role in the regulat ion of axonal growth, presumably by promoting actin assembly in the 
g rowth cone (Matusek et al. 2008). 

In addi t ion, w e de tec ted s trong d D A A M expression in adult brain as well. In L O F analysis we found several axonal project ion defec t s 
indicat ing a role in the fo rmat ion of the adult neuropi l . 

To de te rmine proteins that may act together with d D A A M in the regulation of axonal growth, w e carried out a genetic interaction analy-
sis. We demons t ra ted that d D A A M shows an interaction with Ena and profilin. Moreover , we identified Rac as the most likely activator of 
d D A A M in the deve loping nervous system. (Matusek et al. 2008) . 
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