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Figure 1. The GABA nervous system (Schuske et al., 2004).

● Similarly to wildtype, loss of MSRB-1 shows a low penetrance of axon 
guidance defects. 

● Removal of MSRB-1 in an fmi-1 background causes a similar amount 
of defects as fmi-1 single mutants, suggesting that Flamingo and 
MSRB-1 function in the same genetic pathway.

● Future studies will determine if expressing msrb-1 in other mutant 
backgrounds rescues axon guidance defects in order to identify in 
which cell type it functions. 

Background

Conclusions

FMI-1 and FMO-5 work in a mutually-antagonistic fashion.
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Figure 3. Classification of axon pathfinding defects. (a) VD/DD neurons typically extend 
axons anteriorly down the ventral nerve cord (VNC) which then migrate towards the dorsal 
nerve cord (DNC) to form commissures. (b) A commissure fails to reach the DNC. (c) A 
commissure extends past the midline and projects posteriorly.

Results

Figure 2. VD motor neuron development.

● Previous research has shown the cadherin-like protein 
Flamingo/FMI-1 (homolog of vertebrate Celsr3) to regulate axon 
guidance in select motor neurons. Specifically, loss of fmi-1 causes 
misdirected axon outgrowth in VD neurons.

● Loss-of-function mutations in flavin monooxygenase genes fmo-1, 
fmo-4, and fmo-5 can result in axon branching defects and excessive 
projection of growth cone filopodia in VD/DD neurons.

Table 1. Axon pathfinding defects by genotype. All animals are scored with a juIs76 marker. 

Loss of MSRB-1 restores axon pathfinding defects in fmo-5 
but not fmi-1 mutants.

Figure 4. Classification of axon outgrowth defects. (a) Wildtype axon termination. The DNC 
terminates relative to the position of VD13. (b) The DNC terminates before reaching VD13. 
(c) The DNC extends past VD13. 

Loss of MSRB-1 restores axon outgrowth defects more 
efficiently in fmo-5 than fmi-1 mutants.

Figure 5. Underextension and overextension defects by genotype. All animals are scored 
with a juIs76 marker. For each dataset, n > 110 animals (p<0.0001, Fisher’s exact test). Other 
significant differences were observed, but are omitted here for clarity. 

Figure 6. Posterior neurite phenotype. Schematic representation of wildtype VD neuron 
development in (a) and PN defect in (b) (Najarro and Ackley, 2013). In (c) and (d), a VD 
neuron incorrectly directs its axon posteriorly. 

Table 2. Posterior neurite defects by genotype. All animals are scored with a juIs76 marker.

● We found that fmi-1;fmo-5 mutants show fewer axon guidance 
defects than their respective single mutants, suggesting the proteins 
to be functionally antagonistic.

● Previous research indicates that an enzymatic function of FMOs is the 
oxidation of actin, thus we hypothesized that FMI-1 may function in a 
pathway leading to the reduction of actin on developing growth 
cones. 

● To assess this hypothesis, we tested a loss-of-function mutation in 
MSRB-1, a reductase of actin in humans and Drosophila, in fmi-1 and 
fmo-5 mutant backgrounds. 

● Proper neuronal development requires neurons to direct axons to 
their appropriate synaptic targets.

● Axon outgrowth is directed by growth cones and multiple 
extracellular cues.

● GABAergic motor neurons in Caenorhabditis elegans contribute to 
basic motor functions, and these neurons follow a distinct pattern of 
axon outgrowth during development. 
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Questions/comments? Feel free to reach me at maya@ku.edu.


