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INTRODUCTION
• Females of the Northern house mosquito transmit West 

Nile virus

• Female behavior and physiology change seasonally
• Summer: consume blood and lay eggs
• Winter: enter a hibernation-like state called 

diapause and do not bite or lay eggs

• Males do not survive winter conditions, and females 
must store sperm over winter

• During mating, males transfer seminal fluid proteins 
that affect the physiology and behavior of female 
mosquitoes. 

• Some increase blood feeding and fecundity
• Others increase sperm motility and survival

• Male accessory glands (MAGs) are organs that 
produce seminal fluid proteins that are transferred to 
females

• Gene expression in MAGs varies seasonally, and 
may mediate seasonal differences in female 
biting behavior and reproductive physiology

• Cathepsin-B-like thiol protease (CapB) and Trypsin-1 
(Tryp1) precursor are upregulated in the MAGs of 
males reared in long day (LD), summer-like conditions

• These are hypothesized to promote blood 
feeding and fecundity

• Glutathione S-transferase (GST) is upregulated in the 
MAGs of males reared in short day (SD), winter-like 
conditions

• This is believed to aid in sperm motility and 
survival

METHODS

RESULTS
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OBJECTIVES 
1. Determine the role of male-derived CapB and Tryp-

1 in female blood feeding and fecundity 

2. Determine the role of male-derived GST in long-
term sperm survival in overwintering females 

HYPOTHESES

CONCLUSIONS

FUTURE DIRECTIONS

Females that mate with CapB or 
Tryp-1 knockdown males will…
1. Be less likely to blood feed
2. Lay fewer eggs
3. Produce fewer larvae

Females that mate with GST 
knockdown males will…
1. Have less sperm survive in 

their spermatheca
2. Produce fewer larvae after 

terminating diapause

Thank you to the members of the Meuti Lab for helping 
with mosquito rearing.

Figure 1: Male accessory glands (MAGs) in Culex 
pipiens

Objective 1: Determine the role of male-derived 
CapB and Tryp1 in female blood feeding & fecundity

Inject LD males with CapB
or Tryp-1 dsRNA on the day 

of adult emergence

Allow injected males to 
mate with females

Count the number of females 
that take a bloodmeal, the 
number of egg rafts each 

female lays, and the number 
of larvae that emerge

Confirm gene knockdown 
using qPCR

Inject SD males with GST 
dsRNA on the day of adult 

emergence

Objective 2: Determine the role of male-derived GST on 
long-term sperm survival in overwintering females

Confirm gene 
knockdown using qPCR

Allow injected males to 
mate with females

Measure sperm 
survival 1 & 2 months 

later
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METHODS (cont.)
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Figure 3: Effects of male-derived seminal fluid proteins (CapB
and Tryp1) on female fecundity relative to intact and Bgal-
dsRNA injected controls.  
• Females that mated with CapB dsRNA-injected males were 

less likely to bite (Fig 2) and did not lay eggs (Fig. 3A) or 
produce larvae (Fig. 3B)

• Knocking down male-derived Tryp1 with dsRNA did not 
significantly affect female fecundity
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Figure 2: Effects of male-derived seminal fluid proteins 
(CapB and Tryp1) on female bloodfeeding relative to intact 
and Bgal-dsRNA injected controls.  

RESULTS (cont.)

• Male-derived CapB may play a significant role in female 
mosquito biting behavior and/or fecundity)

• Knocking down male-derived Tryp1 with dsRNA did not 
significantly affect female fecundity, but the egg rafts did not 
hold together as well

• Seasonal differences in male accessory gland proteins may 
drive seasonal differences in female biting behavior and 
reproduction

• Measure sperm survival and post-diapause fecundity in 
females that mated with control and GST dsRNA-injected 
males (Objective 2).

• Characterize the role of additional seminal fluid proteins that 
are differentially expressed in the MAGs of long and short-
day reared males
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