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Abstract 
For neurula embryos of amphioxus (chordate subphylum Cephalochordata), the anterior region of the neural tube was 

studied with transmission electron microscopy. This survey demonstrated previously unreported cells, each characterized 

by a cilium bearing on its shaft a protruding lateral bubble packed with vesicles. Such cilia resemble those known from 

immature coronet cells in other chordates—namely, fishes in the Vertebrata and ascidians and appendicularians in the 

Tunicata. This wide occurrence of coronet-like cells raises questions about their possible homologies within the phylum 

Chordata. When considered at the level of the whole cell, such homology is not well supported. For example, the fish cells 

are generally thought to be glia, while the tunicate cells are considered to be neurons; moreover, cytoplasmic smooth endoplasmic 

reticulum, which is predominant in the former, is undetectable in the latter. In contrast, a more convincing case 

for homology can be made by limiting comparisons to the cell apices with their modified cilia. In addition to the fine-structural 

similarities between fishes and tunicates already mentioned, nonvisual opsins have been found associated with the vesicles in 

the modified cilia of both groups. Such opsins are thought to link photoreception to endocrine output controlling behavior. 

Further work would be needed to test the idea that the amphioxus diencephalic cells with lateral bubble cilia might similarly 

be opsin rich and could provide insights into the evolutionary history of the coronet cells within the phylum Chordata. 

 

Introduction 

The story of coronet cells in chordates has been unfolding       translates from German to English as ―coronet,‖ specifically, 

slowly for a little over a century following the pioneering        the baronial model, which is a metal headband bearing a 

 work of Dammerman (1910) and has taken some unexpected   palisade of pearl-tipped spikes. In addition to describing 

turns along the way. Therefore, it is useful to begin              the structure of the coronet cells, Dammerman speculated 

the present contribution with a condensed history of the          (without any experimental data) that they function to sense 

subject unencumbered by excessive literature citations.           The ventricular fluid pressure. During the next half century, 

Dammerman (1910) used light microscopy (LM) to study         there were several more LM studies focused on the same piscine 

a part of the fish brain called the saccus vasculosus—a region     cell type, but these added little to what had already been discovered.                                                             

alof neuroepithelium located ventrally in the diencephalon        Bargmann and Knoop (1955) were the first to use transmission                                                         

and fronting on the third ventricle (Fig. 1A). For the              electron microscopy (TEM) to study fish coronet cells. Their 

most prevalent cell type there, he demonstrated that the  images were unaesthetic but quite informative. They showed 

apical end projected a cluster of swollen protuberances into that each apical projection (Fig. 1C) was a greatly modified 

the ventricular lumen (Fig. 1B). The cell apex reminded him  cilium (now called a globule) that arose from a basal body 

of a piece of aristocratic headgear he called a Krönchen, which  and included a very short 9+0 axoneme.  
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