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Genomic and transcriptomic approaches 

provide insights into lophotrochozoan 

evolution and the origin of bilaterian body plan 

Yi-Jyun Luo 

Marine Genomics Unit, Okinawa Institute of Science and Technology 

Graduate University 

 

Brachiopods, phoronids, and nemerteans are closely related lophotrochozoans, yet 

they carry distinct feeding apparatuses and lifestyles. They are poorly studied 

despite their importance in ecology, evolution, and paleontology. As a result, the 

genetic basis of their evolutionary origins and body plans have been obscure. Here 

I present the genomes of the brachiopod Lingula anatina, the phoronid Phoronis 

australis, and the nemertean Notospermus geniculatus, together with multiple 

transcriptomes, providing a comparative platform to understand the evolution of 

animal genomes and the origin of lophotrochozoans. Genome-based phylogenetic 

analyses place Nemertea sister to the group of Brachiopoda and Phoronida. 

Lophotrochozoans share many gene families with deuterostomes, suggesting that 

lophotrochozoans retain a core set of bilaterian gene repertoire rather than 

ecdysozoans or remaining spiralians. Comparative transcriptomics demonstrates 

that lophophores of brachiopods and phoronids resemble not only morphologically 

but also at the molecular level. Despite dissimilar from head structures, lophophores 

highly express vertebrate head organizer and neuronal marker genes, likely 

indicating a common origin of bilaterian head patterning. Furthermore, I provide a 

functional analysis of dorsalïventral patterning under the control of BMP signaling 

in Lingula embryos. I find that BMP signaling is activated at the animal pole, which 

subsequently becomes the dorsal side of the larva, opposite to the blastopore. Using 

small-molecule drugs and recombinant proteins together with deep RNA sequencing, 

I demonstrate that BMP signaling is required for the folding of mantle lobes along 

the larval anteriorïposterior axis. My findings reveal a conserved function of BMP 

gradients in brachiopods comparable to that of basal deuterostomes. Together, this 

study reveals a dual nature of lophotrochozoans in which bilaterian-conserved and 

lineage-specific features shape the evolution of their genomes and morphological 

novelties. 
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