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A Stochastic Block Model

The Stochastic Block Model, in its weighted version, makes it possible to model a block
structure in a dissimilarity array D between n individuals. There are two types of variables
in this stochastic model: the observed variables, which are the elements d(i, j) of the
dissimilarity array, and the latent variables, which are the block memberships of each
individual: Zi ∈ {1, . . . , K} is the group of individual i. K is the number of blocks. The
model relies on two assumptions. First, the Zi’s are independent and their distribution is
parameterised by a categorial distribution α = (α1, . . . , αK), such that P (Zi = k) = αk.
Second, the dissimilarity between i and j depends only on the blocks of i and j. In this
study, we modelled P (d(i, j) | Zi = k, Zj = k′) with a Poisson distribution with parameter
λk,k′ . The K by K matrix Λ such that Λ(k, k′) = λk,k′ is called the connectivity matrix of
the model. The model parameters are α and Λ. In practice, only D is available and the
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objective is to infer α, Λ and the block memberships. Based on D the parameters can be
estimated using the Variational EM algorithm (Daudin et al., 2008). Each individual is
then associated with the block with the largest a posteriori probability. In our study, we
used R package blockmodels with default settings for the function BM_poisson.
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B Estimation of θ density for composed OTU identi-

fication

For each sample, the density of θ was estimated using the Kernel density estimation. Kernel
density estimation is a non-parametric method to estimate a probability density function by
smoothing the data. It relies on the choice of the kernel function and a bandwidth parameter
that fixes the amount of smoothing. The bandwidth makes it possible to control the tradeoff
between the bias and the variance of the estimated density. In scikit-learn Python’s
machine learning library, we used the KernelDensity estimator, with kernel=’gaussian’ and
bandwidth=0.05.
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C Supplementary figures
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Figure S1: Examples of OTUs fully annotated and categorised as composed. Left column:
heatmap of the dissimularity array Dotu, Right column: associated graph Gotu. The top line
corresponds to the typical situation targeted when identifying composed OTUs, the middle
line corresponds to a monospecific OTU with loosely connected reads, and the bottom line
corresponds to a monospecific OTU with dissimilarities structured in two blocks.
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Figure S2: OTU sizes for the three types of OTUs: green dots for single OTUs without
noise, blue dots for single OTUs with noise, and red dots for composed OTUs.
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Figure S3: The 32 samples ordered by increasing values of their fraction of composed
OTUs. Gray dots are benthic samples, and blue ones pelagic ones. Samples from a benthic
environment tend to be associated with larger fractions.
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