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ABSTRACTS 

 

PROJECT OBJECTIVE:    
To establish and test the technology required to study the gene regulatory interconnections controlling gene 
expression in the endoderm, mesoderm and ectoderm blastomere precursors in an annelid embryo. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
The embryonic gene expression differences among endoderm, ectoderm and mesoderm cells depend on 
the particular distribution of transcription factors among these cells. Ultimately, the spatial distribution of 
transcription factors depends on the particular interactions that they establish among themselves. My long 
term goal is to experimentally identify these regulatory interactions. This requires methods to specifically 
suppress individual transcription factors. Such suppression will be attempted first by means of double 
strand RNA interference and/or morpholino antisense oligonucleotides. The transcriptional effects of 
these perturbations will be monitored by quantitative PCR estimations of the putative target gene 
mRNAs. For example, the experimental removal of a transcription factor will diminish the concentration 
of the target mRNA if the transcription factor was an activator of its expression, but will augment its 
concentration if it was a repressor of the target. This will spatially translate in the expansion and 
reduction of specific gene expression domains wherever the respective repressors and activators are 
depleted. Well known endoderm and ectoderm transcription factors will be used to develop and refine the 
required methods. These modern biotechnological tools will be developed and applied here for the first 
time in a spiralian embryo. Spiralians include many animals of great biological and economical 
importance such as bivalve species exploited by fisheries and in aquaculture, parasitic flat-worms 
infecting farm animals and humans, ship-fouling annelids such as the one under study, and some others.  

EXECUTIVE SUMMARY   
The genome of an animal contains all the instructions required for its self-construction. The genetic 
program for this feat is encoded to a great extent in the instructions that make each gene to be expressed 
only in a particular location. For example, endoderm genes carry associated information that makes them 
function only in the gut, and nowhere else. This requires special genes, regulatory genes, which control 
gene expression. The nature of the process is complex because regulatory genes are controlled by other 
regulatory genes in a network of multiple regulatory interactions. The embryo of my choice greatly 
facilitates the study of these fuzzy networks because it is quite simple when compared to those of directly 
developing terrestrial organisms. In this project I will apply and develop the biotechnological tools 
needed to resolve the specific gene regulatory architecture controlling the relatively simple 
embryogenesis of a marine segmented annelid worm. Currently, the final tool needed to reveal the draft 
map of these gene regulatory circuits is specific gene disruption. This will be obtained by applying 
specific gene disruption methods already established in other organisms. These gene disruptions will 
easily generate the equivalent of a genetic mutant, and their outcome will be monitored by their effects in 
other genes, i.e., those regulated by the disrupted gene. First, the technology will be tested and optimized 
with two regulatory genes, and then it will expand to as many other regulatory genes as possible. The 
long term repercussions of this study are broad for biotechnology because gene regulation affects almost 
any biological process, including those with economical value.  

 


