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Sea turtles, like all reptiles, produce immunoglobulin Y (IgY) as their mature antibody response to antigens. Current 
knowledge suggests that IgY is phylogenetically derived from IgM and IgA, and subsequently gave rise to mammalian 
immunoglobulin G (IgG) and immunoglobulin E (IgE). Typical IgY has two heavy and two light chains with a total 
molecular weight of ~180 kDa. Another common isoform of IgY exists as a truncated form of ~120 kDa, known as IgY 
(ΔFc). Reptiles and birds may produce the 180 kDa IgY isoform, the 120 kDa IgY (ΔFc) isoform (Fab), or both. Due to its 
presence in diverse taxa, little is known about the function of IgY across vertebrate phyla that produce this 
immunoglobulin. In addition, the two isoforms of IgY do not always possess the same functional abilities. For example, in 
animals that produced both IgY and Fab, or solely IgY, IgY may be transferred to the embryo thorough yolk, but in 
animals solely producing the Fab, it is transmitted to the embryo via the yolk-sac. The ability to measure pathogen-
specific IgY responses would enable investigators to determine which kinds of pathogens sea turtles respond to 
immunologically, and to determine the relative contribution of the two isoforms to immunity. Previous attempts by others 
were made to quantify IgY in loggerhead sea turtles using a monoclonal antibody (HL673) against the light chains of 
desert tortoise immunoglobulin. However, at this time it is not known if that antibody is specific for the light chains of IgY 
or IgM, and it is not species-specific like monoclonal antibodies generated against green sea turtle IgY, and loggerhead 
IgY described herein. Previous work in our lab generated mouse polyclonal antisera against loggerhead IgY, but 
polyclonal antisera does not allow us to determine the relative contribution of each IgY isoform in various experimental 
inquiries.  
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Sea turtles are subjected to multiple environmental stressors, including, but not limited to, habitat encroachment, thermal 
stress, environmental contaminants, plastics, and various pathogens. How these stressors interact to impact the health 
and immunological fitness of sea turtles is not well understood. One obstacle in better understanding sea turtle immune 
functions and responses to pathogens is the lack of critical reagents (namely antibody reagents) that recognize their 
immunoglobulins (Igs). Turtle IgY is analogous to IgG in higher vertebrates. Importantly, IgY is the main class of Igs 
responsible for long term immunological memory in reptiles, and can serve as a marker of exposure and magnitude of 
response to pathogens. This study focused on two sea turtle species: loggerhead (Caretta caretta) and Kemp’s ridley 
(Lepidochelys kempii). Several methods to purify IgY were employed, but the most successful technique used Protein 
A/G columns under low salt concentrations. The final purified product consisted of 65 kDa heavy chains, 23 kDa light 
chains, and a 40 kDa F(ab)2 fragment, which is similar to bird IgY, though this purification technique does not work in 
chickens. Purified IgY was used to immunize mice for antibody production. Using these antibody reagents, serum 
samples from 60 loggerheads and 30 Kemp’s ridleys were probed by ELISA and western blots for both total and bacteria-
specific IgY antibody responses. Of the nine species of marine bacteria investigated as targets for measuring antibody 
responses, IgY responses were highest against, E. coli, V. parahaemolyticus, M. marinum, E. rhusiopathiae, and S. 
agalactiae. Loggerhead turtles recognized more protein bands from bacterial lysates than did Kemp’s ridley turtles. Some 
correlations were found between total serum protein levels and serum titers against bacteria, and between straight 
carapace length and serum titers. Other measurements taken from these individual turtles, including blood packed cell 
volume, glucose, and total protein, are similar to measurements seen in other wild, healthy turtles of the same species 
from the Chesapeake Bay. These data offer a baseline of information for future studies that continue to monitor the health 
of these two species in their dynamic environment.  



 


