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Cell adhesion is essential to the organization and viability of multicellular 
organisms. Cell adhesion has to be stable and strong enough to 
maintain tissue integrity against forces from the environment and the 
organism. Molecules that mediate cell adhesion are often  
transmembrane proteins that mediate cell-cell or cell-extracellular 
matrix interactions. Two well characterized families of cell adhesion 
molecules (CAMs) include the cadherins and integrins, which function in 
intercellular adhesion of epithelial cells and cell migration, respectively.  

L1CAMs make up another family of CAMs that are important for nervous 
system development and function. In mammals, the L1CAM family is 
composed of proteins that are encoded by four genes, L1, NrCAM, 
neurofascin, and CHL1. Mutations in different L1CAM genes result in 
different neurological syndromes, including autism, schizophrenia, 
susceptibility to addiction, and  CRASH, an acronym for corpus callosum 
genesis, mental retardation, adducted thumbs, spastic paraplegia, and 
hydrocephalus. In mammals the four L1CAMs have  distinct as well as 
overlapping functions.  To better  defineL1CAM functions  and 
mechanisms of action, we are studying L1CAMs in C. elegans, in which 
L1CAMs are encoded by two genes, sax-7 and lad-2 that have non-
overlapping roles in maintaining neural architecture and axon guidance, 
respectively. This study focuses on dissecting the mechanism of action 
of sax-7.  

 

Cell Adhesion Molecules 
Strain WT Mutant Percent Mutant (%) 
WT (negative control) 119 0 0 

sax-7 (positive control) 7 110 94.0 

hum-4 125 1 0.8 

ok1648 133 5 3.6 

tln-1 117 6 4.9 

kin-32 99 2 2.0 

tln-1;
𝒔𝒂𝒙−𝟕

+
 2 11 15.4 

𝒕𝒍𝒏 − 𝟏

+
,
𝒔𝒂𝒙 − 𝟕

+
 

31 6 16.2 

The SAX-7 protein  is composed of an extracellular domain containing 
immunoglobulin motifs and fibronectin type III repeats.  A single 
transmembrane domain,and a cytoplasmic tail.  While the 
extracellulardomain is essential for mediating interactions with other 
cell-surface and ECM proteins, the cytoplasmic tail is also required for 
SAX-7 activity.  Present in the cytoplasmic tail are three protein-protein 
binding domains,  the FERM-, ankyrin-, and PDZ-binding motifs, which 
are required for SAX-7 activity in maintaining neural architecture. Of 
these domains, the ankyrin- and PDZ-binding motifs mediate 

interactions with ankyrin and STN-2/γ-syntrophin, respectively, that link 
SAX-7 to the cortical actin cytoskeletons, which provide SAX-7 the 
mechanical  support that is important for function (Zhou et al, 2008, 
Zhou et al., 2011).  These findings raise the possibility of one or more 
FERM proteins similarly regulate SAX-7 activity by binding the SAX-7 
FERM-binding motif.  In this study, we will use a genetic approach (or 
both molecular and genetic approaches)  to identify such FERM 
proteins. 

Do FERM-domain proteins bind and regulate  
sax-7? 

 

sax-7 adult animals  exhibit displacement of GABA neurons which is a 
phenotype that is caused by defective maintenance of neuron 
positioning (Zhou et al, 2008). This phenotype can be seen in FIG 1. The 
wild-type animal shows a distinct pattern and spacing in the positioning 
of the fluorescent GABA neurons (FIG 2). Wild-type and sax-7 data serve 
as the negative control and positive control, respectively.  

Results 

Strains:  
C. elegan strains were grown on nematode growth medium plates at 

20°C.N2 served as the wild-type strain. All mutant strains were crossed 
with oxIs12 (GFP marker) integrated transgenes to visualize GABA 
neurons. Seven mutant strains contain oxIS12 while the remaining will 
use genetic techniques to cross oxIS12 into them. 

 
Live animal microscopy-scoring for displaced neurons:  
Displaced GABA neurons were scored in animals containing FERM- 

domain deletions or expressing variant sax-7 constructs using oxIs12 
GFP markers. Young adult animals were mounted on 2% agrose pads 
and scored for defects using fluorescent microscopy. One hundred or 
more animals were scored for each genotype. 

 

Methods 

Conclusions 
This study aims to determine if  FERM- domain proteins bind and regulate 

the L1CAM, sax-7. Fluorescent microscope analysis and yeast two-
hybrid screens will be used to understand this question. Yeast two-
hybrid screens will only be conducted after a significant result has been 
obtained from microscope analysis. When 10% or more animals show a 
mutant neural organization, this will be an indication that a FERM 
encoding protein may play a role in neural positioning. A yeast two-
hybrid screen will provide more evidence that the proteins bind and 
possibly are involved in this process. Further results need to be 
determined for the other FERM encoding genes as well as if tln-1 is 
involved in neural positioning.  
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Identifying FERM-containing proteins that bind and regulate the 

C. elegans L1CAM  SAX-7, maintaining neural organization 

Strain WT Mutant Percent Mutant 

(%) 
WT 119 0 0 

Sax-7 7 110 94.0 

Hum-4 125 1 0.8 

Ok1648 133 5 3.6 

Tln-1 117 6 4.9 

Kin-32 99 2 2.0 

Tln-1;
𝑠𝑎𝑥−7

+
 2 11 15.4 

𝑡𝑙𝑛 − 1

+
,
𝑡𝑙𝑛 − 1

+
 

31 6 16.2 

FIGURE 1 
A mutant sax-7 animal is shown with 
green fluorescent  protein lighting 
up the GABA neurons, while showing 
their displacement. The neurons 
towards the tail are typically in pairs 
between the spacing, a common 
phenotype of sax-7 mutant animals. 

FIGURE 2 
A wild-type animal (N2) is shown 
with green fluorescent protein 
lighting up the GABA neurons. The 
pattern and spacing is unlike that of 
a sax-7 mutant animal (FIG 1). At the 
tail it is common to contain a pattern 
of one, two, or three neurons 
between the spacing. 
 

As wild-type and sax-7 animals were analyzed, mutant animals 
for 3 FERM-domain protein animals have been scored which 
include kin-32, hum-4, as well as two talin alleles (tln-1 and 
ok1648). The results of the analysis showing a displacement of 
GABA neurons can be visualized in Table 1. 

Table 1 

Currently tln-1(-/-); sax-7 (+/-) as well as tln-1 (+/-);sax-7 (+/-) 
animals are being analyzed and have revealed an interesting 
phenotype not seen in the animals scored thus far. The phenotype 
shows sections of missing neurons, which have appeared to 
contain many as well as few neurons (FIG 3).  More data is 
necessary  to determine if tln-1 is involved in the placement of 
neurons. 

FIGURE 3 
A tln-1 (+/-) animal is shown with green 
fluorescent protein lighting up the GABA 
neurons. There are only few neurons 
lighting up in a small part of the dorsal 
portion of the worm with a majority of 
the neurons missing. 
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