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Extended Data Fig. 1| Strain sharing networks for the datasets included in this study not shown in Fig. 1A. Each node corresponds to a sample and is
colored by its role in FMT triads (recipient pre-FMT sample, recipient post-FMT sample, and donor's sample). Edge opacity is proportional to the number
of shared strains between two samples (Methods) and only edges corresponding to at least 2 shared strains are shown. The structure of the networks
illustrates how FMT triads tend to cluster together but with different clustering characteristics across cohorts.
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Extended Data Fig. 2 | The purity of K-medoids clustering with varying K shows that strain sharing rate outperforms g-diversity measures in clustering
by donor associations and by FMT triads. In clustering by cohorts for the low number of clusters it gets outperformed by Aitchison distance, but catches
up as the K increases.
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Extended Data Fig. 3 | PCoA ordination on strain sharing rate distances and variance explained by number of components, suggesting that two

dimensions are not sufficient to linearly separate the clusters induced by dataset or donor batch effects. Unique combinations of color and shape
correspond to samples associated with one donor subject.
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Extended Data Fig. 4 | Strain sharing rates between donor and post-FMT samples is non-significantly higher in datasets using related or a mixture of
related and unrelated donors compared to those using only unrelated donors (related or mixed vs unrelated, permutation test, p=0.383). Box plots
are defined as follows: the center line and upper and lower limit of the box correspond to the median, upper quartile and lower quartile respectively. The
whiskers are defined by that data point that is at most 1.5 times higher than the upper quartile (upper whisker) or 1.5 times lower than the lower quartile
(lower whisker).
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Extended Data Fig. 5 | Partial least squares regression of various variables of interest against strain engraftment rate. A) Most of the explained variance
in strain engraftment rate is covered by the first two components. B) The weights of the variables in the first two components.

NATURE MEDICINE | www.nature.com/naturemedicine


http://www.nature.com/naturemedicine

ARTICLES NATURE MEDICINE

Dataset: AggarwalaV_2021

Accuracy: 0.819

Dataset: BarYosephH_2020 Dataset: BaruchE_2020

Accuracy: 0.79

Accuracy: 0.803

Dataset: DammanC_2015
Accuracy: 0.825

Dataset: DavarD_2021
Accuracy: 0.784

27 0.054 . 29 0.107 27 27 0.098 29 0.103
=t o j= =t o
S S S S S
S S S S S
O ° ° O O
[ 15 (53 [ [
a a a a a
L 0.168 0.127 L 0.103 L L 0.077 L 0.113
T T T T T T T T
1 2 1 2 1 2 1
Truth Truth Truth Truth Truth
Dataset: GollR_2020 Dataset: HouriganS_2019 Dataset: KongL_2020 Dataset: KoopenAM_2021 Dataset: KumarR_2017
Accuracy: 0.786 Accuracy: 0.722 Accuracy: 0.773 Accuracy: 0.831 Accuracy: 0.727
29 27 0.139 27 0.129 0.279 27 0.097 0.197 27 0.1
c c c c c
S S S S S
k] S S S S
e o o el °
[} (9 Q Q [}
a T T a T
L L 0.139 L 0.099 0.071 1 0.212 0.173
T T T T T T
1 2 2 2 1
Truth Truth Truth Truth Truth
Dataset: LeoS_2020 Dataset: LiS_2016 Dataset: MossE_2017 Dataset: PodlesnyD_2020 Dataset: SmillieC_2018
Accuracy: 0.79 Accuracy: 0.78 Accuracy: 0.835 Accuracy: 0.764 Accuracy: 0.807
2 29 0.124 0.275 27 27 29 0.094
c c c c c
S S S S S
e ° o e e
o <t <4 < o
[a a8 [a % a a
L L 0.096 i L L 0.099
T T T T
1 2 2
Truth Truth Truth Truth Truth
Dataset: SuskindD_2015 Dataset: VermaS_2021 Dataset: VaughnB_2016 Dataset: WatsonAR_2021 Dataset: ZhaoH_2020
Accuracy: 0.816 Accuracy: 0.766 Accuracy: 0.811 Accuracy: 0.795 Accuracy: 0.798
27 27 0.108 27 27 0.12 0.255 27 0.119 0.212
=t o c o =t
S S S S S
S S S S S
e o o el °
[ 15 [ [ [
a T x a a
Iy L 0.126 Ly Ly 0.085 L 0.083
T T T T T T
1 1 2 2
Truth Truth Truth Truth Truth
Dataset: laniroG_2020 Dataset: This_study_Cdiff Dataset: This_study_MDRB Dataset: This_study_IBD
Accuracy: 0.76 Accuracy: 0.781 Accuracy: 0.832 Accuracy: 0.845
27 27 0.069 . 27 0.064 27 0.047
c c c c
S S S S
S S S S
e ° o el
[l [ (9] @
T T T T
L 7 0.217 0.15 7 0.185 0.104 L 0.118 0.108
T T T T T T
1 1 2 1 2
Truth Truth Truth Truth

Extended Data Fig. 6 | Random forest classifier prediction accuracies of post-FMT species presence/absence (CV).
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Extended Data Fig. 7 | Random forest classifier prediction accuracies of post-FMT species presence/absence (LODO).
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Extended Data Fig. 8 | Boxplots of the difference in AUC upon simulated donor exchange. Mann-Whitney U-test two-tailed p<2e-16 for both infectious
vs. non-infectious disease and antibiotics vs. no antibiotics comparisons. Box plots are defined as follows: the center line and upper and lower limit of the
box correspond to the median, upper quartile and lower quartile respectively. The whiskers are defined by that data point that is at most 1.5 times higher
than the upper quartile (upper whisker) or 1.5 times lower than the lower quartile (lower whisker).
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Extended Data Fig. 9 | Comparisons of the predicted total species richness of bacterial groups in post-FMT samples. Predictions on the y-axis come
from the RF classifier, predictions on the x-axis correspond to the cumulative richness in donor samples.
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Extended Data Fig. 10 | Comparisons of the predicted cumulative abundance of bacterial groups in post-FMT samples. Predictions on the y-axis come
from the RF regressor, predictions on the x-axis correspond to the cumulative abundance in donor samples.
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All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Newly-generated shotgun metagenomics sequencing data are available at the European Nucleotide Archive under accession number PRJIEB47909. Metadata are
available in Supplementary Table 2 and in curatedMetagenomicData.

Human research participants

Policy information about studies involving human research participants and Sex and Gender in Research.

Reporting on sex and gender The sex of the study participants is reported in Supplementary Table 1 whenever available. Due to lack of availability in all
published studies, this was not added as a covariate in the multivariate models.

Population characteristics Population characteristics of the 24 studies included in the analysis are reported in Supplementary Tables 1 and 2. 17 cohorts
including 147 FMT recipients, 98 donors and 882 samples were included in the analysis, together with three novel cohorts
enrolled for this study including 23 recipients, 8 donors and 115 samples.

Recruitment Three cohorts were newly enrolled, collected and sequenced in the context of this study (Fondazione Policlinico Gemelli
IRCCS and Bambino Gesu Children's Hospital, Italy), as detailed in the Methods section. Participants that underwent FMT
were recruited in the study, limitting the possibility of self-selection bias.

Ethics oversight Study procedures of the newly-collected datasets were performed in compliance with the Declaration of Helsinki. Ethical
approval was granted by Ethics Committees of Fondazione Policlinico Gemelli IRCCS (ID 3555/2021) and Ospedale Pediatrico
Bambino Gesu IRCCS (1107_OPBG_2016). Written informed consent was obtained from all adult participants, and from
parents of underaged participants.

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.
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For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design

All studies must disclose on these points even when the disclosure is negative.

Sample size In this meta-analysis we systematically searched PubMed, Scopus, and ISI Web of Knowledge for potentially eligible studies. In addition, three
novel cohorts were newly-sequenced for this study, making it the largest set available. Due to lack of previous data, no power calculation
could be performed as part of the study design.

Data exclusions  No data were excluded from the analyses.

Replication The data included in this study was meta-analysed, no replication was performed.

Randomization  Samples were allocated to FMT triads based on previous published information (metadata of each study) or inferred based on strain sharing
patterns when this information was not available. No new groupings were set as part of this analysis.

Blinding All patients were administered FMT from donors (no placebo). The information on whether samples were from FMT donors or recipients
were available to the researchers as this was needed to perform the statistical analysis.
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We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems Methods
Involved in the study n/a | Involved in the study
Antibodies [] chip-seq
Eukaryotic cell lines |Z |:| Flow cytometry
Palaeontology and archaeology |Z |:| MRI-based neuroimaging

Animals and other organisms
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