Functional profiling of the rumen microbiota in dairy calves fed copper and
grape-pomace dietary supplementations

Filippo Biscarini'? et al.*,

1 Institute for Biology and Biotechnology in Agriculture (IBBA), CNR, Milano, Italy
2 School of Medicine, Cardiff University, Cardiff, United Kingdom
*E-mail: gmartinoQunite.it

APPENDIX 2: ALPHA-AND BETA-DIVERSITY INDEXES
Alpha diversity

Richness indexes : The Chaol and Abundance-based Coverage Estimator (ACE) richness indexes were calculated as
described by Chao and colleagues [1, 2, 3]:
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where S, is the observed number of species, and F; and F, are the numbers of singletons (only one count) and doubletons

(exactly two counts), respectively, in each sample.
And for the ACE:
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where: Sepung and Syqre are the numbers of abundant and rare OTUs, with respect to a threshold of individuals in which

OTUs are observed (3 in this study); Cacg is the sample abundance coverage estimator obtained by 1 — NF L with F the

frequency of singletons and Nyqpre = Zi:l Fy,, for j = 3 the threshold for rare OTUs; 4% is the coefficient of variation for
OTU relative abundances:
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Diversity indexes : The Shannon index was obtained from [4]:
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where p; is the relative abundance of each OTU.
Similarly, the Simpson index was also based on OTUs relative abundances [5]:
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Fisher’s alpha [6] was estimated by solving numerically for alpha (Brent’s algorithm [7] the following inverse Lambert-W
function [8]:
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where S is the number of OTUs and N is the number of individuals in the sample (log() is the natural logarithm).

Evenness indexes : Simpson’s evenness measure F was calculated as:
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where D is the Simpsons’s diversity from Equation 4 and S, is the observed number of species [9].
Pielou’s J’ index (a.k.a. Shannon’s evenness) was obtained from the Shannon index (Equation 3) divided by the natural
logarithm of the number of species [9, 10]:
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Beta diversity

The across-sample rumen microbiota diversity was quantified by calculating Bray-Curtis dissimilarities [11]:
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Where S; and S; are the number of species in samples ¢ and j, and Cj; is the number of species in common between the two
samples (if the are no species in common, the numerator is equal to the denominator and the dissimilarity is one -maximum;
if all species are in common, the dissimilarity is zero -minimum).
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