
Abstract:

The complexity of life is a critical driver of animal biodiversity. Complex phenotypes, which are those that integrate 

both co-opted and novel features at multiple levels of biological organization (e.g., genes, tissues, behaviors), are 

commonplace in biology. Many even require other organisms to function, but we know little about how many of 

these phenotypes evolve. These types of complex phenotypes include the theft of extrinsically generated features 

of other organisms, including the ability to sequester useful cells, organelles, or chemicals from dietary sources 

(i.e., their prey). Research in my lab centers on investigating the theft of nematocysts, which are stinging 

organelles exclusively made by members of the phylum Cnidaria. One of the major goals in my lab is to identify the 

critical genes, tissues, behaviors, etc. that are necessary for the sequestration of nematocysts, and determine the 

evolutionary steps that led to the origin of this ability in metazoans. In nudibranch gastropods, we have identified at 

least two origins of the ability to sequester nematocysts, uncovered evidence for coevolutionary changes between 

the preference for specific prey types and key morphological changes and started to identify genes that may be 

useful for nematocyst sequestration. Ultimately, these investigations into the sequestration of extrinsically 

produced structures will provide important insights into how the evolution of complex phenotypes is tied to the 

fantastic amounts of biodiversity we see today.
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Abstract:

Life’s complexity is a key factor driving animal biodiversity. Complex phenotypes, which integrate co-opted and 
novel traits across biological levels, often depend on other organisms. However, the evolution of such phenotypes 

is not well understood. My lab studies the theft of nematocysts—stinging organelles made by Cnidarians—by 

certain animals. We aim to identify the genes, tissues, and behaviors involved in nematocyst sequestration and 
trace its evolutionary origins in metazoans. In nudibranch gastropods, we’ve identified two independent origins of 

this ability and found links between prey preference and key morphological changes, offering insights into the 
evolution of complex traits. 
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生命の複雑性は動物の多様性を促
進する重要な要因である。中でも、
他の生物の細胞やオルガネラ、化
学物質を「盗む」複雑な表現型の
進化は十分に理解されていない。
本セミナーでは、刺胞動物が持つ
刺胞をウミウシ類が盗む現象に焦
点を当て、その能力に関与する遺
伝子や組織、行動を解明し、進化
的起源を明らかにしようとしてい

るGoodheart博士を招き、最新の
研究成果を紹介していただく。
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