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ABSTRACTS 
These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated from the rest of the application. 
The project objective and technical abstract are used to select reviewers. Do not include proprietary information. The non-technical abstract will be 
used for public information or program promotion, only if funded. Use only single-spaced text; project objective and two abstracts combined 
are limited to one page total.  
 
PROJECT OBJECTIVE: (Provide a 1-2 sentence, non-technical description of the project’s overall objectives and key milestones.)     
Jawless fish are positioned in an evolutionarily important position because they are the least-evolved 
class of organism to possess an adaptive immune response.  The objective of this faculty-student, new 
investigator grant is to produce a panel of monoclonal antibodies for the future characterization of the 
unique, but poorly understood adaptive immune system found in the sea lamprey, Petromyzon marinus.  
 

TECHNICAL ABSTRACT: (State the application’s broad, long-term objectives and specific aims for expert reviewers)  
The jawless fish (agnatha) is the most primitive class of organism that possesses a known adaptive 
immune response, however very little is known about how this response is generated.  Unlike the 
conventional adaptive immune system seen in jawed vertebrates (gnathostomata), lampreys do not utilize 
prototypic B cell and T cell antigen receptors nor do they possess classical major histocompatibility 
complex (MHC) molecules to detect and respond to pathogens.   Instead, they assemble varying 
numbers of highly diverse leucine-rich repeat (LRR) cassettes to form a variable lymphocyte receptor 
(VLR).  This mechanism is analogous to how B cells and T cells recombine V, D, and J segments to 
generate diversity of their respective antigen receptors. These VLRs, of which there are three types (VLR-
A, VLR-B, and VLR-C) appear to be expressed analogously to a conventional antigen receptor in that the 
antigen receptor repertoire is clonal (ie. one cell expresses only one LRR combination of one type of 
VLR). Beyond this initial characterization of the lymphocyte population, virtually nothing else is known 
about whether these cells have subpopulations or how they function once antigen is encountered.  The 
overall goal of this proposal is to generate monoclonal antibodies to identify subsets of these lymphocyte 
populations to more carefully characterize the cellular components of the adaptive immune system found 
in the sea lamprey. The antibodies generated in this proposal will provide the necessary reagents for 
future studies designed to contribute to our understanding of how jawless fish evolved an alternative 
mechanism of adaptive immunity to protect themselves from pathogens. 
 
NON-TECHNICAL ABSTRACT: (State in layman's terms the application’s broad, long-term objectives and specific aims, making reference 
to the potential public benefits of the project.) 
The goal of any immune system is to protect the organism from foreign microbes that can cause disease. 
Several decades of investigation into this underlying principle has led to the categorization of the immune 
response into two components: a rudimentary “innate” immune response seen in all living organisms and 
a more complex “adaptive” immune response seen in only more evolved animals.  For many years, it was 
believed that adaptive immune responses only existed in the jawed vertebrates, however recently this 
notion has been called into question.  Studies have now shown that in fact the lamprey and hagfish, 
modern-day representatives of the class of jawless vertebrates, do in fact have an adaptive immune 
system and can mount an effective adaptive immune response.  Interestingly, the cells and molecules 
that mediate the response in the jawless fishes are quite different from conventional adaptive immune 
responses seen in organisms such as mice and humans.  One of the major limitations in studying the 
immune system of less “mainstream” model organisms is the lack of suitable reagents specific to the 
organism of interest.  The overall goal of this proposal is to address these shortcomings by generating 
reagents specific to jawless fish to allow for a more comprehensive examination their unique immune 
system. The information gained through these studies will provide insight into our understanding of how 
different organisms have evolved various mechanisms of adaptive immunity to protect themselves from 
pathogens. 




