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Introduction 
 
In many species, multiple males compete for the 

opportunity to mate with the same female (Pitnick 

et al., 2001). In insects, however, mating success is 

not synonymous with reproductive success. 

Females can mate with multiple males, and then 

either store the sperm, to use for fertilization after 

copulation (Pitnick et al., 2001), or eject the sperm 

from her body (i.e. cryptic sperm emission 

[Eberhard, 1994]). Offspring from the same cohort 

may therefore have different fathers. Using 

advanced molecular methods, we can determine 

the number of males contributing to one egg mass 

and better understand the mating habits of 

Nigronia serricornis (Say) (Figure 1). This 

information will give us a more complete picture of 

the life history of this organism and be helpful in 

future bio assessment studies due to the fact that 

N. serricornis is commonly used as a bio indicator 

species in aquatic environments (Dallas and 

Rivers-Moore, 2011).  

 
 

Preliminary Results 

 
After the fragment analysis for locus NS6662, 

we were able to determine the genotypes for the 

mother and her offspring (Fig. 2). She is a 

homozygote for the 211 allele. With this 

information we can infer that all offspring with 

the 211 allele inherited it from their mother and 

the second allele present was paternally 

inherited. At this locus only one differing allele 

was found, 217.  If multiple fathers contributed 

to the paternity of this egg mass we would 

expect to find more than two alleles, especially 

in the egg mass sample. If, however, multiple 

fathers have the same genotype at this locus 

we cannot determine the number of 

contributing fathers for this egg mass. We, 

therefore, need to conduct fragment analysis on 

more loci to have any conclusive results.  

 

From these data we were also able to infer that 

the father(s) was/were a heterozygote with the 

genotype 211/217.  Individual five was a 

homozygote at the 211 allele so we can infer 

that the same allele is present in both parents. 

 

Methods 

 
A wingtip clip from the mother was collected 

and DNA was extracted.  Hundreds of eggs 

were allowed to hatch. Seven of these 

individuals were collected and their DNA 

was extracted. The remaining individuals 

were frozen for future research. DNA was 

then also collected from the remainder of the 

egg mass as a whole.  

 

Three loci were amplified using Polymerase 

chain reactions (PCR). The three loci 

included were NS6662, NS1894, and NS7436. 

Amplifications were carried out as per 

Stevenson and Heilveil (in prep). Gel 

electrophoresis was completed for each 

PCR to ensure that the procedure was 

successful.  

 

The PCR products were then used in a 

fragment analysis. Fragment Analysis was 

used to determine the diversity of alleles at 

the different loci. The number of alleles 

found will allow an inference of the number 

of fathers that contributed to the paternity of 

the egg mass. 

 

Each locus was analyzed individually. Peaks 

representing different fragment sizes, or 

alleles, were analyzed for the DNA samples 

from the mother, egg mass and the seven 

individuals.  
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Figure 2. Locus NS6662, Fragment Analysis Output 

for Mother, Egg mass, and for Individuals 2 and 5. 

 

Figure 1. Mating Nigronia serricornis (Say).  The 

female is holding on to the substrate, the male 

suspended off of her. 

 


