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INTRODUCTION RESULTS
Classified ASVs with Silva Classified reads with Silva
Soft-bodied marine animals, such as marine sponges and nudibranchs, use bioactive molecules to ey T e e
protect themselves from their predators. Their microbiomes are seen as a possible source of new oo
bioactive compounds. Sequencing of the 16S rRNA gene amplicons represents the first insights into '
the presence of novel bacterial groups that might be further investigated for their biosynthetic g g ‘ :
potential. Nudibranch microbiome still contains a large portion of unknown bacteria. § o ‘ Ve L ! § 501 ,
Characterization of the nudibranch microbiome is challenging due to under representation of its § § i
symbiotic bacteria in conventional databases. In our previous single-cell genomics study of
nudibranch microbiome, we detected a new member of Candidatus Tethybacteriales, an uncultured
order of endosymbiotic microbes recently discovered in marine sponges which is not yet included in 0 0
conventional databases. For that reason, we focuse on enriching a reference database of 16S rRNA EE - T Eor R i = NN <= S R
gene sequences with previously known sequences of the order Ca. Tethybacterales.
Classified ASVs with gtdb Classified reads with gtdb
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Faxonomic level T nomic level
To construct our marine enrichment 16S rRNA database gene sequences we take as a reference the Classified ASVs with SBDI_Sativa Classified reads with SBDI_Sativa
baseline SBDI Sativa curated 16S GTDB database (SBDI; 2021)!. This database is based on the GTDB?, - - - . e ol
which is currently considered taxonomically highly rigorous and is created by genome clustering at the ‘ ‘ PR U ]
species level. Furthermore, SBDI Sativa has already passed an extensive quality control process. ) — i;f‘ ma e | A
However, this database lacked sequences from Mitochondia and Chloroplast that must be added for 2 ' s o <> o
the taxonomic classification in posterior filtering steps. Those sequences are obtained from the SILVA *§ | ‘ o ‘ *§ ol
SSU 138.1 database. The next step in this database construction was to add marine sequences of i%‘”' B . %
interest, focusing on Ca. Tethybacterales order. In our previous study we discovered Ca. N C
Doriopsillibacter californiensis, a new member of the Ca. Tethybacterales order, which is not yet "
respresented in the databases. We used the two main recent publications related to this taxon3# for
enriching the database. Also, other novel marine related bacteria were added to the enrichment poman Py o o ey o e ok o ey Gens
datgset. All thosg sequenceso (Qrganelles, Tehybactgrales angl other marlr)e related bacterla) Wgre Classified ASVs with SBDI_Sativa with organelles Classified reads with SBDI_ Sativa with organelles
subjected to quality control similarly to the SBDI Sativa curation process (Figure 1). After this quality | B
control, only Ca. Thethybacterales were preserved to enrich the database. ‘ J | -,;f
=] B |
Those three different versions obtained in the enrichment process (SBDI Sativa, SBDI Sativa with e : < 2 o
organelles and SBDI Sativa with organelles and enriched with 16S gene sequences from Tehybacterales % E ’
order), as well as other two conventional databases (GTDB r202 —modified— and SILVA SSU r138 from "% % N
DESCIPHER package) were used to classify a dataset of 83 nudibranch microbiome samples using the 2 . ) . O
IDTAXA® classifier of the DECIPHER package. IDTAXA is a taxonomic classifier that employs artificial '
intelligence. The different database versions obtained were used to create their respective training set “
models used afterwards by the IDTAXA classifier. e R B -—
Taxonomic level Taxonomic level
ﬁequence search and curation Extract marine-associated 165 sequences from bibliographic research and NCBI\ 100_Classified ASVs with SBDI_Sativa enriched 100_Clas.s.ified ASVs with SBDI_Sativa enriched
focusing on the  novel Tehybacterales bacterial order. Mitochondrial and R [ 5 " ’ _:[Z....J-' . l
Raw Chloroplasts 16s sequences were also extracted from Silva. l;'_ ".:.<.>":- E| ; ~
seqs
- Pre-Filter: Sequences shorter than 1000bp, longer than 1500bp, with o | o B |
— I/jir/:;//ter undetermined bases and problematic names are removed. % * ' % - i N
sﬂva%? — SNCBI rostHlter Filter: Sequences that did not match with Barrna’s mitochondrial or chloroplast % 3 . % x .
SSU were also removed. (c_g S , 8 007 ,
QcC ’ ’ : ‘
K SRS - Post-Filter: The five longest sequences from each taxonomic group were keept. /
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Figure2. Percentage of classification capacity of each database per sample for ASVs and reads and for each taxonomic level.
Results shown in Fig.2 corroborate the use of GTBD as benchmark for the enrichment
= - 5 approach. Comparing SBDI Sativa enriched with organelles sequences and SILVA SSU r138, the
S — — N’ first one reveals higher classification power at lower levels such as genus and family.
SBDI Sativa curated SBDI Sativa curated 16S GTDB + SBDI Sativa curated 16S GTDB + The enriched database manages to improve the reads classification capacity at the genus and
105 GTDE Chloroplasts and Mitochondrias N e family taxonomic levels with respect to the conventional databases. However, the SILVA
[BaseLine] from Silva ’

.

Silva + Enrichment marine sequences /

Figurel. Representation of 16S gene sequence databse curation and construction process. SBDI Sativa curated 16S GTDB database (SBDI; 2021) was used as
benchmark. Chloroplasts and Mitochondia sequences extracted from SILVA SSU 138.1 were added for posterior filterings as well as marine related 16S

sequences.
Silva

Mean ASV Sd ASV Mean read Sd. Read Mean ASV
Domain 95.4 8.4 98.4 5.9 82.7
Phylum 93.7 8.7 96.9 6.6 78.7
Class 93.4 8.7 96.7 6.7 77.7
Order 83.9 9.2 92.1 11.4 74.7
Family 78.1 10.0 66.1 29.6 73.0
Genus 459 26.3 459 26.3 53.5

GTDB
Sd ASV Mean read
9.2 73.4
9.4 67.1
9.3 66.9
9.6 61.6
9.9 60.7
9.9 47.3

Table 1.. Mean value of the classification percentage of each database for ASVs and reads for each taxonomic level .
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database manages to classify slightly more sequences at higher taxonomic levels (domain-
order) and also shows higher percentages of classified ASVs. This was expected since the SILVA
database has the most breadth of sequences.

SBDI Sativa SBDI Sativa with organelles SBDI Sativa enriched
Sd ASV Mean read Sd. Read Mean ASV Sd ASV Mean read Sd. Read Mean ASV Sd ASV Mean read Sd. Read

9.6 64.3 31.2 81.3 9.4 70.3 29.4 89.5 9.2 92.0 13.6
9.6 64.2 31.2 80.9 9.4 70.2 29.4 89.0 9.2 91.9 13.6
9.7 64.1 31.1 80.8 9.4 70.1 29.3 88.8 9.2 91.8 13.6
10.2 62.1 31.8 77.9 10.1 67.8 30.6 85.8 10.2 89.6 16.3
10.5 61.7 31.5 75.7 10.5 62.0 30.6 83.7 11.4 83.7 22.3
12.6 52.7 29.2 62.4 12.5 52.0 28.8 70.5 14.4 73.4 23.9
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Despite Silva SSUr138 manages to improve classification at higher levels, our enrichment
database approach has shown higher classification power than other conventional databases
at genus level, even whithout the Ca. Thethybacterales order 16s sequences. It proves the
efficacy of database enrichment strategies for characterization of unknown micribiomes.



