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Testing Protocols for Surveying Limulus polyphemus Microbiomes
Fabian Leija and Sean Neiswenter
School of Life Sciences, University of Nevada, Las Vegas
Introduction
● Limulus polyphemus, the Atlantic horseshoe crab, is a marine
arthropod that primarily resides in the shallow intertidal zone of
brackish water; more related to arachnids than to true crabs
● Horseshoe crabs are common animals found in touch-tank
exhibits in aquariums all over the world
● Human-animal interactions are known to be correlated with
outbreaks of pathogens such as E. coli from petting zoos
● Captive Horseshoe crabs known to have carapace lesions not
found in the wild
● Captive and wild horseshoe crab microbiome wildly different
● Questions:
○ What microbes are we able to culture using our proposed
methodology?
○ Is our protocol efficient enough to implement in future study?
○ What microbe causes the lesions found on the carapace?
○ Are any concerning pathogenic microbes found on the crabs?

Methods

Conclusion

● 4 different male Limulus polyphemus had their carapace swabed
with sterile loops
● Streak plate method was used with those loops onto petri dishes
containing agar and “Zobell Marine Broth 2216”
● Morphologically distinct colonies were collected with sterile loops
from the first plates and placed in new plates until a single
species of microbe was present on a plate
● Isolated colonies were taken from each sample to perform DNA
extraction through 2 methods, SDS lysis buffer and a “DNeasy
Blood & Tissue” kit
● Gel Electrophoresis used to assess if DNA extraction worked
● 2 different PCR protocols used on successful DNA extracts,
Gotaq DNA polymerase and Platinum PCR supermix
● Gel electrophoresis used once again to assess success of PCR

● Zobell Marine Broth 2216 was successful in culturing different
and a greater diversity of microbes than samples from
previous research using only general microbial broth
● Different protocols of DNA extraction and PCR have variable
success with different samples of microbes
● Evidence from prior study strongly suggests “red” is Vibrio
bacteria, a pathogen that may cause diarrhea, abdominal
cramping, nausea, vomiting, fever, and chills in humans
● Numerous other morphologically distinct colonies from first
plates are not yet isolated in a pure culture

Figure 2. Starvation-selected (S) flies are visibly larger than controls.
This mass discrepancy results from higher lipid content, protein content is
approximately the same in F and S populations.

Results
● 4 different species of microbe were successfully isolated, labled
as “red”, “yellow”, “clear white” and “opaque white”
● DNA extraction successful for all 4 species, SDS lysis buffer
used for “red” and “opaque white”,DNeasy Blood & Tissue kit
used for “yellow” and “clear white”
● PCR possibly successful for “red” using Gotaq DNA polymerase
and for “opaque white” using Platinum PCR supermix
● No current success in performing PCR for “yellow” or “clear
white”

Figure 3. Vibrio: A depiction of a pathogenic bacterial genera, Vibrio, f This
pathogen is associated with foodborne illnesses of undercooked seafood.
Centers for Disease Control and Prevention. Vibrio Species Causing Vibriosis
https://www.cdc.gov/vibrio/index.html, 3/5/2019

Future Work
● Successful PCR products still awaiting full genome sequencing
● Two DNA extracts still require successful PCR and sequencing
● More thorough survey of microbes living in the touch tank
would give a more complete insight on the microbiome
● Understanding what forms of microbes visitors transfer into the
touch tank as well as what microbes visitors take from the
touch tank is not understood well to any degree currently
● Focusing on what pathogens may be present and adjusting
hygienic practices in touch-tanks accordingly
● Studying how the artificial microbiome may affect the quality of
life and longevity of the horseshoe crabs and other animals in
touch tanks
Figure 1. Limulus polyphemus: An arthropod found in brackish water along
the Gulf of Mexico in North America. Pictured left is the carapace of a mostly
healthy horseshoe crab with little to no lesions. Pictured right is a horseshoe
crab suffering numerous lesions that are infected with various parasitic
microbes.
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