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PI: Calderón-Urrea Campus: Fresno State
Project Title: Application of 4D microscopy to study early development in the plant parasitic nematode 

Meloidogyne incognita. 
 

ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application. 

PROJECT OBJECTIVE:  (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones.)  In spite of the agricultural importance of plant parasitic nematodes we know very little about 
their early developmental stages.  Understanding their early development may prove useful in designing 
nematode control strategies. The overall objective of this proposal is to utilize Four Dimensional (4D) 
microscopy to study early development of plant parasitic nematodes, in particular that of Meloidogyne 
incognita.   
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 

A major problem facing agricultural production in the San Joaquin Valley in California, as well as 
other agricultural centers of the world, is the management of nematode pests.  Parasitic plant nematodes 
result in an estimated $10 billion a year loss to U.S. agriculture, and nearly $100 billion loss worldwide.  
New approaches to control nematode pests that are both effective and environmentally friendly are 
urgently needed.  A larger project of the PI, funded by ARI-CATI, addresses the possibility to use 
nematode cell suicide genes in transgenic plants as a mechanism to control nematode infestation.  A 
complementary objective to this project will be the description of early stages of development in plant 
parasitic nematodes; knowledge of early stages of development will allow us to detect stages at which 
parasitic nematodes are most vulnerable to the action of cell death genes.  The use of 4D microscopy has 
allowed the understanding of early stages of development of many model organisms.  Four-D microscopy 
is defined as the method by which pictures of several focal planes of an object can be generated at given 
time intervals.  If the object is a developing nematode embryo, and enough time is allowed until the 
embryo has developed completely, 4D microscopy would allow generation of the cell lineage of the 
nematode which would tell us what cells in the embryo derived from what specific blastomere. 

The PI just returned from his sabbatical leave in Belgium where he worked with one of the leading 
groups in 4D microscopy at Ghent University.  The work conducted explored the possibility of using 4D 
microscopy to study parasitic nematode development.  This current proposal will focus on the following 
specific objectives: 1) to set up 4D microscopy at Fresno State; 2) to use 4D microscopy to describe early 
development of the plant parasitic nematode Meloidogyne incognita.  The 4D microscopy system fits 
well, as a training tool, with the development of a professional master’s in biotechnology and a program 
in forensic sciences, currently under development at Fresno State. 

EXECUTIVE SUMMARY  [NON-CONFIDENTIAL, NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR 
PROGRAM PROMOTION]:  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 relevant to California.  Do not include proprietary or confidential 
information.  This may be distributed before the funding decision has been finalized. 

 
Parasitic plant nematodes result in an estimated $10 billion a year loss to U.S. agriculture, and nearly 

$100 billion loss worldwide.  Economic loss is not the only problem associated with plant pathogenic 
nematodes.  Alternatives to the use of methyl bromide to control plant parasitic nematodes are urgently 
needed. We envision the use of programmed cell death genes to control plant parasitic nematodes. A 
greater understanding of early stages of plant parasitic nematode development will allow the efficient 
design of strategies to control them using the cell death genes.  This project will study early stages of 
plant parasitic development using one of the most sophisticated microscopy techniques developed so far, 
4D microscopy. Along the way we would have establish the necessary infrastructure to conduct other 
studies and training with 4D microscopy. 
 


