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            Abstract
Transmission of obligate bacterial symbionts between generations is vital for the survival of the host. Although the larvae of certain hydrothermal vent tubeworms (Vestimentifera, Siboglinidae) are symbiont-free and possess a transient digestive system, these structures are lost during development, resulting in adult animals that are nutritionally dependent on their bacterial symbionts. Thus, each generation of tubeworms must be newly colonized with its specific symbiont1,2. Here we present a model for tubeworm symbiont acquisition and the development of the symbiont-housing organ, the trophosome. Our data indicate that the bacterial symbionts colonize the developing tube of the settled larvae and enter the host through the skin, a process that continues through the early juvenile stages during which the trophosome is established from mesodermal tissue. In later juvenile stages we observed massive apoptosis of host epidermis, muscles and undifferentiated mesodermal tissue, which was coincident with the cessation of the colonization process. Characterizing the symbiont transmission process in this finely tuned mutualistic symbiosis provides another model of symbiont acquisition and additional insights into underlying mechanisms common to both pathogenic infections and beneficial hostâ€“symbiont interactions.
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                    Figure 1: 
                        Tubeworm artificial settlement cubes (TASCs).
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Figure 2: 
                        Symbiont acquisition and early development of recently settled vestimentiferans.
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Figure 3: 
                        Infection and trophosome development in vestimentiferans.
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        Editorial Summary
Symbiosis can be infectious
The adult forms of Riftia pachyptila, the giant gutless tubeworm found near hydrothermal vents, would be lost without the symbiotic bacteria that provide them with nutrients. Yet the larvae of these worms are symbiont-free, and must be colonized anew each generation. It has been proposed that bacteria are acquired through ingestion, but a new study suggests a very different and unique colonization process. The bacteria reach their symbiotic niche through infection of, and migration through the skin, a process that is accompanied by massive apoptosis of host tissue. This remarkable interaction between species is of interest as a novel mechanism of symbiosis initiation that resembles pathogenic infection.
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