
The Effect of FMRFamide-related 
Neuropeptides on the Fat Metabolism 

of C. elegans

Caterina Florissi

Briarcliff High School



• Worldwide obesity has 
doubled since 1980 

(WHO, 2013)

• 10% of the world’s adult 
population (WHO, 2013) 

• 2030: 1.12 billion obese (BMI 
≥ 30 kg/m2); 2.16 billion 
overweight (BMI ≥ 25 kg/m2) 

(Lindgren et al., 2011)

Increasing Prevalence

Obesity

Medical Consequences

• Cardiovascular disease
• Cancer
• Type-2 diabetes
• Stroke

(Packianathan and Finer, 2003) 

Definition

• Imbalance in energy 
homeostasis (Watts, 2009)



Causes of Obesity Pathogenesis

Genetics

(Watts, 2009); (Shawky and Sadik, 2012) 

Sedentary Lifestyle

Energy-Dense Diet

40-70%

Genetics



Leptin

• Adipokine
• Acts on hypothalamus 

Fat Mass
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Suppresses 
Appetite

• Leptin therapy normalized hyperphagia 
and reduced body weight 

• NPY

(Van Rossum et al., 2009);(Friedman and Halaas, 1998);(Farooqui, 2005)



C. elegans: 
-free living, non-parasitic nematodes
-transparent organisms

Genome: 
-first to be completely sequenced 
-40% homologous to that of humans

Function:
-31 flp genes: 
FMRFamide-related neuropeptides
Similar Sequence to NPY

C. Elegans

(C. elegans Sequencing Consortium, 1998); (Li and Kim, 2010) 



flp genes are expressed in over 50% of C. elegans neurons

AUA

Each flp gene is expressed in a distinct set of neurons.

(Li and Kim, 2010)
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flp genes are located throughout the genome

(Li, 2012)



FMRFamide-related Peptides

Clam, Leech-
Cardioexcitatory/Cardioinhibitory

Nematode- Stimulates/Inhibits 
Muscle Contraction 

Mouse- Anti-opioid/ 
Cardiovascular effects 

NPY- Fat Metabolism?

Nematode- Stimulates/Inhibits 
Muscle Contraction 

(Lee, 1996) 



Deactivation:

• defects in movement 

• time and number of eggs laid

• sensory behaviors such as nose touch sensitivity

Function:

• Peptides act as neuromodulators of serotonin

flp-1 Gene

(Nelson et al., 1998; Waggoner et al., 2000)



Research Objective

How does the loss of FLP-1 Peptides affect the 
metabolic fitness of C. elegans?



H1: The means of the amplitude of each 
strain are not equal to that of wild type.

H2: The means of the wavelength of each 
strain are not equal to that of wild type.

H3: The means of the fat content of each 
strain are not equal to that of wild type.



Fat Content

Movement

Day-1 Adults

1) Oil-Red-O Staining
2) Pictures taken with 

AxioVision
3) Image J Photo Analysis

4) Triglyceride 
Quantification

1) Pictures taken on a 
Nikon SMZ1000 

2) Measurements taken 
with Nikon NIS 
Elements AR3.2 

program 

Experimental Design

(O’Rourke et al., 2009)



Mutant Strains

yn2N2 ok2505 ok2781 ok2811 e1387 gk795

STRAINS

removed only 
some sequences

removed 
sequences but 

left reading 
frame intact

complete 
knock-out

Wild-type

flp-1

daf-10

flp-1; daf-10



Results
FLP-1 Peptide Deficiency Affects Wave Amplitude

H1: The means of the amplitude of each strain are not equal to that of wild type.

• one-way ANOVA (P < .05); Tukey’s pairwise comparisons; (P <  .05); N2 strain vs.  flp-
1(ok2811 and yn2)
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FLP-1 Peptide Deficiency Affects Wavelength

H2: The means of the wavelength of each strain are not equal to that of wild type.

• one-way ANOVA (P < .05); Tukey’s pairwise comparisons; (P <  .05); N2 vs. flp-
1(ok2505 and ok2781))

When a wild-type copy of flp-1 was inserted into the ok2811, yn2, ok2781, and ok2505 
strains, the phenotypes were rescued by wild-type copies of flp-1.



H3: The means of the fat content of each strain are not equal to that of wild type.

The Effect of FLP-1 Peptide Deficiency on Mean Fat Content

• one-way ANOVA (P < .05); Tukey’s pairwise comparisons; (P > .05)
• One-sided t-test: N2 vs. daf-10(gk795) (P < 0.05)

While neuropeptides released by the daf-10 gene are important to fat regulation, loss of 
FLP-1 neuropeptides does not significantly affect fat storage. 
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The Effect of FLP-1 Peptide Deficiency on Wavelength
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• FLP-1 neuropeptides play a significant role in locomotory neural circuits. 
These results are consonant with prior research (Nelson et al., 1998).

• FLP-1 neuropeptides do not play a significant role in regulating fat storage.

• While neuropeptides analogous to FLP-1 neuropeptides in humans, such as 
NPY, may play a role in feeding, they do not appear to significantly affect fat 
regulation.

• Further research is needed to determine whether other FMRFamide-related 
peptides influence fat metabolism. 

Conclusions/ Discussion
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• FLP-1 neuropeptides play a significant role in locomotory neural circuits. 
(Nelson et al., 1998).

• FLP-1 neuropeptides do not play a significant role in regulating fat storage.

• In terms of obesity, further research is needed to determine the role of FLP 
neuropeptides in feeding and fat content regulation.

Major Findings


