
Measuring the Effect of Royal Jelly on the Seasonal 
Responses of Culex pipiens
Olivia E. Bianco and Megan E. Meuti

INTRODUCTION
• Females of Culex pipiens enter a hibernation-like state 

called diapause in response to short and cold days. 
• Diapausing females preferentially feed on sugar-rich  

nectar rather than human or animal blood. 
• This reduces the transmission of diseases. 

• During diapause, females upregulate a protein referred 
to as Major Royal Jelly Protein 1 (MRJP1). 

• This protein is highly abundant in royal jelly, a 
substance produced by honey bees to stimulate 
longevity and reproduction. 

• Two indicators of diapause are primary egg follicle 
length and fat content. 

• A decrease in primary egg follicle lengths 
indicates diapause.

• An increase in fat content indicates diapause. 
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OBJECTIVES & HYPOTHESES 

1. Ovaries were dissected from female 
mosquitoes in 0.9% saline solution. 

2. Lengths of 10 egg follicles/female 
were measured and recorded at 
200 times magnification (n = 20 
females/treatment)

CONCLUSIONS

FUTURE DIRECTIONS
• Characterize how diet and photoperiod affect the 

metabolic profile of female and male mosquitoes using 
NMR Spectroscopy.

• Determine how increasing (feeding) or decreasing 
(RNAi) the amount of MRJP1 affects female mosquito 
longevity. 

Females that consume royal jelly 
will… 
1. Develop smaller egg follicles 
2. Accumulate more fat
3. Accumulate more protein

Primary Egg Follicle Length

Fat Content 

Primary Egg Follicle Length

Fat Content 
1. Whole mosquitoes were 

homogenized in 1:1 chloroform: 
methanol solution.

2. Fat content of samples was 
measured using a Vanillin-
Phosphoric Acid Assay (n = 8 
females/treatment). 

• Consuming royal jelly caused females reared in 
long-day, diapause-averting conditions to have 
significantly smaller egg follicles, suggesting they 
entered a diapause-like state. 

• Knocking down MRJP1 caused reared females in 
short-day, diapause-inducing conditions to have 
significantly larger egg follicles, suggesting they 
averted diapause.  

1. Mosquitoes were reared at 18°C and exposed to 
long-day (photoperiod of 16:8 [Light:Dark]) and 
short-day (8:16 [L:D]) conditions.

Figure 3: A: Average egg follicle lengths of female mosquitoes 
reared in long-day (LD) and short-day (SD) conditions and fed royal 
jelly (RJ) and sugar water (SW). B: Average egg follicle lengths of 
female mosquitoes reared in long-day (LD) and short-day (SD) 
conditions and treated with dsRNA for MRJP1 or β-gal. Significant 
differences denoted by * (p < 0.001). 

Figure 2: Females of Cx. pipiens in standard nondiapausing
(A) and diapausing (B) conditions.  
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Figure 1: Egg follicles in standard nondiapausing (A) and 
diapausing (B) conditions (Sim & Denlinger 2008). 

Protein Content 
1. Whole mosquitoes were 

homogenized in a 10% ethanol 
solution. 

2. Protein content of samples was 
measured using a Bradford 
Assay (n = 8 females/treatment).  

Figure 4: A: Average fat content of whole female mosquitoes 
reared in long-day (LD) and short-day (SD) conditions and fed 
royal jelly (RJ) and sugar water (SW). B: Average fat content of 
whole female mosquitoes reared in long-day (LD) and short-day 
(SD) conditions and treated with dsRNA for MRJP1 or β-gal.

Protein Content 

Figure 5: Average protein content of whole female 
mosquitoes reared in long-day (LD) and short-day (SD) 
conditions and fed royal jelly (RJ) and sugar water (SW). 
Significant differences denoted by * (p = 0.03).

Females in which MRJP1 was 
knocked down will… 
1. Develop larger egg follicles 
2. Accumulate less fat 

A B

A B

2a. Increasing MRJP1: Mosquitoes were fed royal 
jelly or sugar water (10% sucrose). 

3. Mosquitoes were euthanized 1 week following peak    
adult emergence and collected for experiments. 

2b. Decreasing MRJP1:  Mosquitoes were injected 
with dsRNA for MRJP1 or β-gal. 

*
*

*

1. Determine how consuming 
royal jelly affects diapause 
phenotypes in female 
mosquitoes. 

2. Determine how knocking 
down the gene encoding 
MRJP1 affects diapause 
phenotypes in female 
mosquitoes. 


