
W hat is this research about? 

This research is analyzing changes of 

RNA molecule expression through de-

veloment (embryonic, larval, and meta-

morphic) neurogenesis of the California 

sea slug in Aplysia californica.  

H ow can you use this research? 

This research can be used by mala-

cologists and neurobiologists as it 

provides the first large-scale survey of 

gene expression in mollusc develop-

ment.  

It can also be beneficial for anybody in 

conchology to study the sea slug’s 

shell once it has reached the veliger 

stage, into the pre-hatching veliger 

larva stage, in which the shell has com-

pletely formed. It may also reveal infor-

mation about the mechanisms underly-

ing changes in cell morphology during 

metamorphosis.  

The California sea slug develops 

through eight main stages. These 

stages consist of early cleavage, gas-

trulation, trochophore, first veliger, 

hatching, metamorphic competence, 

post-metamorphosis, and 60 hours 

post-metamorphosis.  
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Development of the California sea slug  

W hat did the researchers do? 

The researchers analyzed temporal and 

spatial gene expression changes in the 

California sea slug during embryogene-

sis, larval development, and metamor-

phic stages. They did this using mi-

croarrays and in situ hybridization.  

They correlated the relative gene ex-

pression levels with life history transi-

tions, changes in the body plan during 

development, and changes on the level 

of the larval, juvenile and adult nervous 

system.  

The researchers also analyzed tran-

scriptional changes related to biomin-

eralization and metamorphic stages, as 

well as neurotransmitter and hormonal 

signaling mechanisms.  

http://www.uoguelph.ca/research/omafra/partnership/KTT_and_IP.shtml
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The researchers found that distinct 

gene expression profiles and types of 

RNA molecules are correlated with 

important developmental transitions, 

larval forms, and neurogenesis in the 

sea slug.  

Changes in locomotion and feeding 

patterns, associated with the meta-

morphic transition, also correlate with 

specific changes in gene expression 

levels. Among these are well known 

peptides and hormones, such as insu-

lin and FMRF. There are also several 

mollusk specific peptides.  

These results support the idea that 

major changes occur on the level of 

the nervous system during metamor-

phosis. Furthermore, this work, for 

the first time, sheds light on global 

gene expression changes occurring 

during the development of this mol-

lusk.  
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Dr. Andreas Heyland is an Assistant Pro-

fessor with the Department of Integrative 
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