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Taxonomic notes for detected taxa

Taxa detected from eDNA metabarcoding – Aquarium tanks
[bookmark: _Hlk106302349]In the process of creating the custom reference sequence databases, the 2 sequences obtained from 2 specimens that should be identified as Ophiothrix panchyendyta based on classical external morphology were different enough to be considered as separate species (33.3 % difference in 16SOph1 and 33.0% difference in 16SOph2). 16SOph1 detected these 2 sequences in the aquarium tank with high identities. They are probably cryptic species (Ophiothrix panchyendyta1, O. panchyendyta2). The existence of such cryptic species has recently been revealed by molecular phylogenetic analysis of the brittle stars (e.g. Roy and Sponer 2002; Boissin et al. 2008; Okanishi et al. 2018). It is expected that more cryptic species will be detected by eDNA metabarcoding.
Ophiactis brachygenys and O. profundi, which were not visually observed in this tank, were also detected. The species of this genus are small in size and tend to hide in the crevices of rocks and other organisms such as sponges. It is highly probable that these species have been living in the tanks without being noticed. Alternatively, it is also possible that these sequences were derived from environmental water drawn from the field around MMBS and placed in the aquarium tank. Therefore, it can be said that the results of the eDNA analysis were demonstrated by being able to detect even such species that are difficult to recognize by visual observation. 

Taxa detected by eDNA metabarcoding – Moroiso
The 2 sequences obtained from 2 specimens that should be identified as Ophiactis macrolepidota based on classical external morphology were different enough to be considered as separate species (Supplementary figure 3; Table 6). 16SOph1 detected these 2 sequences from Moroiso with high identities. They are probably cryptic species (Ophiactis macrolepidota 1 and Ophiactis macrolepidota 2). 
Since the establishment of MMBS (1886), marine organisms have been collected from Moroiso for more than 135 years, and its fauna has been well studied. At least 15 brittle star species have been known from this area, of which the following could not be detected by our study: Astrocladus dofleini, Amphioplus japonicus, Ophionereis porrecta, Ophiarachnella gorgonia, and Ophiocoma dentata (Table 13).
The habitat of A. dofleini is very limited, and the water sampling point was far from the habitat, so it is thought that as a result the DNA was not detected. Amphioplus japonicus live infaunally in the sand and have small body size and a small number of individuals, which may be the reason why they were not detected. The reason for not detecting Ophiarachnella gorgonia is unclear, since it is a common species in Moroiso and has a large population. The number of detected total reads of 16Soph2 at Moroiso was not very large (16,907), so it is possible that it was not detected by chance.
In addition, Ophiurogrypha kinbergi, Ophiothrix panchyendytha, Ophiomaza cacaotica, Ophiocentrus tokiokai, and Ophiactis lymani were detected at this site, but these species were not known to be distributed in this area.
Of these species, Ophiurogrypha kinbergi, Ophiothrix panchyendhyta, and Ophiocentrus tokiokai are distributed at depths deeper than dozens of meters (Table 13). Since these are relatively large species in size, it is unlikely that they are actually distributed at Moroiso and we have not discovered them so far. Therefore, it is possible that the DNA of these species washed into the shallow water from deeper areas during the rising tide.
Ophiomaza cacaotica is a parasite species of sea feathers, and the presence of this species may be confirmed by careful examination of the sea feathers in this area. Ophiactis lymani is a small species and difficult to collect because it hides in sponges and rock crevices, and may simply have not been collected so far. The fact that we were able to detect this undiscovered species even in a traditionally surveyed area shows the high detection power of the eDNA metabarcoding method.
In this study, Ophiomaza cacaotica was detected only from the sea bottom, but other species were detected from both the surface and the sea bottom. Therefore, at least in the case of the brittle star, DNA is abundantly shed in the water surface and the sea bottom at a depth of about 2 m.

Taxa detected by eDNA metabarcoding – Pier
At the pier, the research boat of MMBS is moored, and the sea bottom substratum is mud with boulders. There are not many records of brittle stars in this area, and only 5 species have been confirmed so far. In spite of this, Ophiothela danae, Ophiothrix panchyendyta, Ophiothrix nereidina, Ophiactis lymani, Ophiactis macrolepidota, and Ophiomastix mixta were newly detected from this area (Table 13).
As mentioned above, species of the genus Ophiactis are small, and it is possible that ophiactid species have not been confirmed by visual collection. However, the other four species are relatively large and/or gather in dense colonies, so it is unlikely that they have been collected but not visually confirmed from this area so far.
This site is a bay, and water flows in from outside due to the tide. Therefore, we can assume that part of the DNA detected in this site was released by the species living in the vicinity. For the eDNA metabarcoding of the brittle star, it will be necessary to consider the location and time of collection of environmental waters in the future.

Taxa detected from eDNA metabarcoding – 80 m
This sampling area has frequently been surveyed by the research boat of MMBS with dredges, and its fauna is well known, and at least 22 species have been recorded so far (Table 13). In this study, 9 species were newly detected by eDNA metabarcoding. Of these, Astrodendrum spinulosum and Astroceras annulatum were collected in Sagami Bay (Irimura, 1982; Okanishi et al., 2021). These species have not been collected from this area for the past 10 years, but our analysis revealed that they are still distributed in this area.
Macrophiothrix longipeda, Ophiactis savignyi, Ophiomastix dentata, and Ophiothrix nereidina are basically found in shallow water in Sagami Bay (Table 13). The possible interpretations of detection of these species are that 1) they really live in this area and have not been collected by dredges, or 2) DNA from the shallow water is flowing to this depth.
In addition, Ophiocentrus sp. is an undescribed species for which only 1 individual has been collected, but its habitat information was unknown. The present eDNA metabarcoding revealed that Ophiocentrus sp. lives at this depth.
Amphichillus trichoides and Amphiura digitula have never been recorded from this area so far. Considering that this area is a sandy-mud bottom, which is a suitable substrate for many Amphiuridae, it is not surprising that these species are actually present. On the other hand, there were 9 species that were not detected despite the fact that specimens had been collected from this area (Table 11). The number of previously collected individuals of these 9 species is not less than the number detected by our analysis. Therefore, the reason why these 9 species were not detected could be that the primers did not match or that they were not detected by chance.
Most species detected only by 16SOph1 were Amphiuridae (4 species; Table 13). Possible reasons for the high detection of this group by 16SOph1 are as follows: 1) 16SOph1 is more suitable for the detection of Amphiuridae than 16SOph2; 2) PCR using 16SOph1, which has a short target sequence, was more successful than PCR using 16SOph2 because there is relatively little DNA of the brittle star at this depth.
Using 16SOph1, 20 sequences were detected with identity between 80% and 97%, and most of them (15 sequences) were matched with those of Amphiuridae. This indicates that Amphiuridae is still dominant in this area and its diversity is still not fully understood.

Taxa detected from eDNA metabarcoding – Deep sea (only 16SOph1)
Ophiothrix nereidina is a species that inhabits shallow waters (Table 13), as there is no record of this species being collected from this depth in previous studies in Sagami Bay. It is more natural to assume that the DNA of this species came from shallow water.
The sequence of O. gigas is not based on our specimens, but is an INSD sequence from specimens obtained in Antarctica, and Ophiosparte is a genus not known from Japan. If the identification of the INSD information is correct, it means that this species is distributed in both Antarctica and Japan. It is not surprising that such a species was overlooked, since such a species with very wide distribution in the deep is known for echinoderms (Gubili et al. 2017).
In addition, there are 20 species that were not detected in this analysis despite the fact that their specimens had been collected from this area (Supplementary figure 16). Since the 16S rRNA reference sequences of these species are covered by at least 16SOph1, it is likely that these DNA of these species were not included  in our collected water samples (Table 13). The possible reasons are as follows: 1) the mismatch of primers; 2) difficulty of collecting water from this depth (see below).
On the other hand, it is worth mentioning that 6 more sequences were obtained from this depth, although the identities were less than 97%. In particular, Ophioctenella sp. is a genus that has not been obtained from Japan, so this sequence is likely to be from a species of high taxonomic value.
In this study, we collected 5L of water each at 80 m and 250–270 m, and this is an example of research that has almost no precedent in the world. In the future, we may expect to be able to collect more DNA by using a larger water sampler and collecting water as close to the seafloor as possible.

Undetermined taxa – Ophiuroidea sp.
In our analysis, an unidentified species of brittle star (Ophiuroidea sp.) was detected in all but the 250–270 m analysis (Table 13). This unidentified species has not been included thus far in the Discussion, but considering the fact that it was detected with such high identities in such a vast area (0 to 80 m in depth), we have to assume that it is one of the representative dominant species. However, the fact that it did not match our prepared custom database suggests that it is a species whose ecology makes it difficult to collect. We can expect that this species plays an important role in the ecosystem of this area, but in order to detect such a species from eDNA metabarcoding analysis, certain identification of species whose sequence data is deposited in the INSD, or accumulation of image data associated with the sequences, may be required.

