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 Gap junctions are channel proteins that facilitate 
communication between cells through the diffusion of 
small molecules. 

 A gap junction is formed when two hemichannels (one 
from each cell) come together.

 Each hemichannel is composed of six protein subunits 
which can be the same or different (in vertebrates they 
are termed connexins and pannexins, in invertebrates 
they are called innexins)

 UNC-7 and UNC-9 are innexins that form a gap junction 
between the AVB interneurons and B class motor 
neurons in the ventral nerve cord of Caenorhabditis 
elegans. ¹

 UNC-7 and UNC-9 hemichannels are crucial to the 
formation of these gap junctions, but we hypothesize that 
there are other factors that affect it as well. ¹

 UNC-7 localizes within AVB process to B motor 
neuron cell bodies.

 Localization requires UNC-9 in B motor neurons. 
 Localization of UNC-9 in B motor neuron requires 

UNC -7 in AVB interneurons.
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Strains mn1 mn2 mn3 mn4 mn5 mn6 Fecundity 

A2 10% 10% 10% 100% 100% 0% Poor

A3 10% 0% 20% 100% 100% 0% Poor

A4 0% 0% 10% 100% 100% 0% Poor

B1 0% 0% 0% 100% 90% 0% Poor

D1 0% 0% 0% 100% 90% 0% Fair

D2 0% 0% 0% 100% 90% 0% Fair

F1 0% 0% 10% 100% 100% 0% Good

Figure 4: Mutagenesis Procedure

Table 1: Integrated Transgene Strains

Figure 2: Motor Neuron Nuclei of C. elegans  

Figure 3:  Figure shows 250 µm of the animal. The arrows indicate UNC-7  
localization at neurons 4 and 5 along the ventral nerve cord.  

Table 1: Unc-7 gap junction localization at each neuron scored. Percentage 
indicates the presence of UNC-7 at each motor neuron (mn). Fecundity is 

scored on three levels: poor (<25 progeny), fair(~25-100) and good (>100). 

The purpose of this study is to determine if there are other 
factors that affect the formation of the UNC-7 and UNC-9 
gap junction. This will be done with an unbiased genetic 
approach.

 Develop a strain of C. elegans that allows us to visualize 
UNC-7 localization in vivo. 

 Mutagenize worms from strain and screen F2 progeny 
for a disruption in the stereotypical location of UNC-7. 

If a disruption is observed, the mutated gene responsible 
can then be identified. 

1. Transgenic worms were generated by microinjection of 
plasmids containing unc-7s::gfp (UNC-7S protein fused with 
green fluorescent protein) and Punc-119::dsred (red 
fluorescent protein transcribed from the neuronal unc-119
promoter).  Injected plasmids form an unstable 
extrachromosomal array in transgenic animals. 

The data shown in Table 1 indicates that we have developed 
several strains that would be good candidates to perform 
mutagenesis. 

 They all show consistent localization of UNC-7 at the 
neurons 4 and 5.

 Only the strains with good brood sizes will be used.

Figure 4 outlines the mutagenesis procedure that we will 
follow to screen for worms with disrupted localization of 
UNC-7. 

Figure 4: Outline of the procedure used to screen for mutants with a 
disruption in proper UNC-7 localization. “+” indicates wild type gene; “-” 

indicates mutant gene.
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Figure 3: UNC-7::GFP Localization in F1 Strain 
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Figure 2: Diagram depicting all of the motor neuron nuclei along the ventral 
nerve cord (vnc). AVB neuronal process runs the entire length of the vnc 

adjacent to these motor neurons.²
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4. Seven strains were derived from integrated lines. Ten worms 
from each strain were scored for localization of UNC-7::GFP as 
puncta (big dots) beside B motor neuron and fecundity (brood 
size).

2. UNC-7S::GFP is expressed in the AVB interneuron, and is 
normally localized  within the long interneuron process to 
positions beside B motor neuron cell bodies. UNC-119::DSRED
is localized to nuclei and was used to identify all motor neuron 
cell bodies along the ventral nerve cord. GFP and dsRed can be 
seen together on the compound fluorescent microscope, 
allowing both the UNC-7S::GFP and UNC-119::DSRED proteins 
to be visualized at the same time. 

Figure 1: UNC-7/UNC-9 Gap Junction

Figure 1: Diagram of the UNC-7/UNC-9 hemichannel, where UNC-7
localizes to AVB interneurons and UNC-9 to motor neurons.¹ 
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3. Standard EMS mutagenesis was used to integrate the 
extrachromosomal arrays (from above) into chromosomes. 
660 individual mutagenized hermaphrodites were grown 
through two generations and  screened for stable transgenic 
animals to identify strains with integrated transgenes.
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