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Abstract 

As of now there is no product or method for purifying fish IgM or showing the 
heavy and light chain on an acrylamide gel. Not much information is known 
about the immune system of fish due to their aquatic life, so figuring out a 
system of purifying, separating, and viewing the heavy and light chains of 
their antibodies will be a huge step in further research. Game fish that are 
used to stock ponds and lakes are the main target of the study; we used 
Large Mouth Bass serum as the sample and used the protocol and gravity 
mannose-binding protein column for purifying mouse IgM. Using a column 
that is meant for a different species that is being investigated is a challenge, 
especially going from fish to mammal. Concentration of samples from a flow 
through and elution wash were measured using a Nanodrop 1000. We ran 10 
acrylamide gels with varying gel and sample conditions to view the clearest 
bands. 
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Introduction 
Immunology is the study of the immune system and all the biochemical pathways 
that go on in an organism’s body that defend against pathogens. The two types of 
defense are the innate and adaptive systems. The innate system is comprised of 
the cells and chemical pathways that defend the body as soon as a pathogen has 
breached the body’s physical barrier. The adaptive system creates memory 
defense through production of B and T cells. B cells produce molecules called 
antibodies that are responsible for recognizing a specific type of pathogen. There 
are multiple isotypes with different functions that may arise during an immune 
response. IgM is the first isotype to appear in a serum sample.  
Fish were the first vertebrates to evolve and to develop an acquired immune 
system. The immune system of fish has been evolving for millions of years and is 
well adapted for their aquatic life, which tends to contain more pathogens than 
terrestrial ecosystems. Determining how fish survive while swimming in a figurative 
“soup of potential pathogens” will lead to better understanding of the immune 
system in general. 
The molecules that fish use in their immune system have slight differences from 
mammalian molecules. Fish antibody isotypes are IgM, IgD and a recently 
identified immunoglobulin, IgT. IgM is the most abundant form in a serum sample, 
but unlike in mammals, it is tetrameric versus pentameric (Figure 1).  Studies on 
the immune system of fish have been challenged by the lack of available reagents 
that recognize fish molecules. Our lab wanted to determine if we could use a 
protocol that is designed for purification of pentameric mouse IgM to purify IgM 
from serum of Largemouth Bass. 

Methods 
  
Fish Bleeding – The fish (Micropterus salmoide) were obtained from Hickling’s Fish 
Farm (Edmeston, NY) and anesthetized in 1 g/L Finquil solution for about 5 minutes 
until they became immobilized. Blood was removed from the caudal vein and allowed 
to clot. Then the clot was stored at 4°C for an hour. The clotted blood was spun at 
15,000 rpm for five minutes. The serum was then poured off and stored at -80°C. 
  
IgM purification – The purification protocol was adapted from the IgM Purification Kit 
(Thermo Scientific Product #44897). The column prep buffer (5 mL) was poured over 
the column at room temperature. The column was then brought to the 4°C cold room 
and 20 mL of the binding buffer and allowed to flow through. Next, a cold sample 
(1mL) was allowed to fully enter the column and 500 µL of the binding buffer was 
added to the column and it was allowed to incubate for 24 hours. Next, 42 mL of the 
binding buffer was poured over the column and the flow through was collected in 3 mL 
fractions and tested for protein concentration based on its absorption at 280 nm. 
Once the fractions reached a baseline the column was equilibrated to room 
temperature. Elution buffer (3 mL) was added to the column and allowed to fully enter 
the resin. The column was incubated for one hour. Another 6 mL of elution buffer was 
added to the column and the eluate was collected in 500 µL fractions and the protein 
concentration was measured by the absorbance at 280 nm. The protein was stored at 
4°C. 
  
SDS-PAGE – Loading buffer was prepared with 950 µL Laemmil Sample Buffer and 
50 µL of 2-Mercaptoethanol. Loading buffer and the samples were added together, 
both in 10 µL volumes. The samples were boiled for 5 minutes and then cooled on ice 
for 1 minute. Gradient polyacrylamide gels were placed into the gel casket and the 
gasket was filled with TGS Buffer (25 mM Tris, 192 mM glycine, 0.1% SDS at pH 8.3). 
Samples were loaded into the gel along with a molecular weight marker. The gel was 
run at 200 V until the dye front reached the bottom of the gel. The gels were stained in 
Coomassie brilliant blue overnight and destained in water. 

Conclusions 
•  Incubation for 24 hours was shown to produce more bound protein rather than 

incubating for a couple hours (Figures 2 and 5). 
•  All of the  IgM is not attaching to the column as seen in the Flow Through bands 

that are the same weight as the Elution was heavy chain bands (Figures 3 and 4). 
•  Further concentration of purified IgM is needed to visualize the light chain band 

(Figure 5). 
 
Future Studies – Controls with mouse and bovine serum samples to compare IgM 
purification levels to ensure as much Largemouth Bass IgM is being purified as 
possible. This protocol could be used for further characterization of other fish species 
immunoglobulin isotypes.  
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