Supplementary data

Additional description of the methods section 
A) 16S Metagenomic sequencing 
Whole blood samples were used for DNA extraction and subsequent 16S targeted metagenomic sequencing in a strictly controlled environment. It was carried out at Vaiomer (Toulouse, France), a biotech company expert in tissue and blood microbiota, which uses a rigorous contamination-aware approach, described and discussed elsewhere [1-3].
DNA was extracted from 50 µl of each whole blood sample using an optimized tissue-specific technique, as previously described [1, 3, 4]. The quality and quantity of extracted nucleic acids were controlled by gel electrophoresis and NanoDrop 2000 UV spectrophotometer (Thermo Scientific).
Library preparation was performed by two-step PCR amplification using 16S universal primers targeting the V3–V4 region of the bacterial 16S ribosomal DNA (rDNA), as described previously [2]. The resulting amplicon of approximately 467 base pairs was sequenced using 2 x 300 paired-end MiSeq kit V3. For each sample, a sequencing library was generated by the addition of sequencing adapters. The detection of the sequencing fragments was performed using MiSeq Illumina technology.
The targeted metagenomic sequences from microbiota were analyzed using the bioinformatics pipeline established by Vaiomer based on the Find, Rapidly, OTUs with Galaxy Solution guidelines [5]. Briefly, after demultiplexing of the barcoded Illumina paired reads, single-read sequences were cleaned and paired for each sample independently into longer fragments. Operational taxonomic units (OTUs) were produced via single-linkage clustering using the Swarm algorithm and its adaptive sequence agglomeration [5]. The taxonomic assignment was performed against the Silva v132 database to determine taxonomic profiles. The following specific filters were applied for this analysis to obtain the best results: (1) the last ten bases of reads R1 were removed; (2) the last 40 bases of reads R2 were removed; (3) amplicons with a length of <350 or >500 nucleotides were removed; (4) OTUs with abundance <0.005% of the whole dataset abundance were removed. To ensure the low impact of the potential DNA contamination from the environment and especially from reagents, negative controls were added and carried over throughout the 16S rRNA gene sequencing pipeline. Negative controls were performed for the DNA extraction and amplification steps with molecular grade water as starting material. Positive controls with a mock community were also added during the sequencing library preparation.
B) Non-targeted metabolomics
Reagents and standards for metabolomics 
They have been used: heptane (Sigma-Aldrich, Steinheim, Germany), , pyridine (Sigma-Aldrich, Steinheim, Germany), O-methoxyamine hydrochloride (Sigma-Aldrich, Steinheim, Germany) and N,O-bis(trimethylsilyl) trifluoroacetamide (BSTFA) plus 1 % trimethylchlorosilane (TMCS) (Pierce Chemical Co, Rockford, IL, USA). Stearic acid methyl ester (C18:0 methyl ester) (Sigma-Aldrich, Steinheim, Germany) was used as an internal standard for GC-MS. In GC-MS, a FAME mix (fatty acid methyl esters, e.g. caprylic acid, capric acid, lauric acid, tridecanoic acid, myristic acid, myristoleic acid, pentadecanoic acid, palmitic acid, palmitoleic acid, heptadecanoid acid, stearic acid, elaidic acid, oleic acid, linoleic acid, arachidic acid, cis-11-eicosenoic acid, linolenic acid, behenic acid and erucic acid) was purchased from Supelco (Bellefonte, PA, USA). 
Sample preparation for metabolomics analysis
On the day of the analysis, for GC-MS, 100 µL of the corresponding methanolic aliquots were evaporated to dryness using a Speedvac Concentrator, followed by 10 μL of O-methoxyamine hydrochloride (15 mg/mL) in pyridine for methoximation. After gently vortexing, the vials were incubated in darkness at room temperature for 16 hours. Then, 10 μL of BSTFA with 1 % TMCS (v/v) were added and samples were vortexed for 5 min, silylation was carried out for 1 h at 70°C, and finally, 100 μL of C18:0 methyl ester (10 mg/L in heptane) were added as an internal standard and samples were remixed by a gentle vortex. Six blank samples were prepared by the same procedure of extraction and derivatization. 
Quality control (QC) samples are required at the beginning of the sequence to stabilize the system and throughout the analytical runs at periodic intervals of time to monitor variations in signal across the time. For these reasons, individual QC samples were by pooling and mixing equal volumes of each corresponding sample. After a gentle vortex, the mixes were transferred to analytical vials.
GC-EI-Q-MS fingerprinting (for using FiehnLib [6] and NIST 14 libraries) 
GC system (Agilent Technologies 7890A) consisted in an autosampler (Agilent Technologies 7693) and an inert mass selective detector (MSD) with Quadrupole (Agilent Technologies 5975). Two μL of the derivatized sample were injected through a GC-Column DB5-MS (30 m length, 0.25 mm internal diameter, 0.25 μm film 95% dimethylpolysiloxane / 5% diphenylpolysiloxane) with a pre-column (10 m J&W integrated with Agilent 122-5532G). The flow rate of the helium carrier gas was set at 1 mL/min and the injector temperature 250°C. The split ratio was 1:10 flow into a Restek 20782 deactivated glass-wool split liner. The temperature gradient was programmed at 60°C (held for 1 min), with a ramping increase rate of 10 °C/min up to 325°C. Finally, it was cooled down for 10 min before the next injection. The total analysis time was 37.5 min. The detector transfer line, filament source and quadrupole temperature were respectively set at 290°C, 230°C, and 150°C. The electron ionization (EI) source was placed at 70 eV. The mass spectrometer operated in scan mode over a mass range of m/z 50–600 at a rate of 2 spectra per second. The method was retention time locked at 19.663 minutes (elution time of the internal standard). The analytical run was set up starting with the injection of C18:0 methyl ester (10 mg/L in heptane) and FAME mix (0.1 mg/mL in CH2Cl2) followed by four blanks, five QCs, and then samples were analyzed in a randomized order, where other QCs were injected between blocks of ten samples until the end of the run that terminated with the injection of the four blanks.
Quality assurance 
After data reprocessing, the metabolic features were subsequently filtered. For GC-MS, 82 metabolites were detected. After filtering for a relative standard deviation (RSD) <40 and presence in at least 60% of the samples in each experimental group, 68 metabolites were selected for statistical analysis. 
Metabolite identification
The identification was made based on FiehnLib [6] and NIST 14 libraries. 
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Table S1. The ten most differentially abundant bacterial taxa obtained using ALDEx2, MetagenomeSeq and Wilcoxon test, according to the taxonomic ranks of order family and genus

	
	ALDEx2
	MetagenomeSeq
	Wilcoxon

	Taxonomic rank
	Top 10
	Estimate
	p-value
	Top 10
	Estimate
	p-value
	Top 10
	p-value

	Order
	Corynebacteriales
	6.76
	0.011
	Frankiales
	-3.40
	0.034
	Corynebacteriales
	0.016

	
	Pseudomonadales
	1.97
	0.028
	Micromonosporales
	2.79
	0.047
	Flavobacteriales
	0.049

	
	Flavobacteriales
	-6.19
	0.032
	Corynebacteriales
	3.36
	0.062
	Diplorickettsiales
	0.082

	
	Diplorickettsiales
	4.33
	0.093
	Pseudomonadales
	1.90
	0.068
	Cytophagales
	0.097

	
	Chloroplast
	2.72
	0.221
	Enterobacteriales
	-2.43
	0.116
	Pseudomonadales
	0.132

	
	Rhodospirillales
	-2.16
	0.260
	Rhizobiales
	2.21
	0.148
	Legionellales
	0.153

	
	Oceanospirillales
	-2.04
	0.271
	Chloroplast
	2.36
	0.153
	Rhodobacterales
	0.216

	
	Frankiales
	-2.12
	0.365
	Betaproteobacteriales
	-1.39
	0.257
	Chloroplast
	0.230

	
	Legionellales
	2.38
	0.400
	Clostridiales
	-1.62
	0.356
	Sphingomonadales
	0.246

	
	Saccharimonadales
	-1.89
	0.458
	Bacteroidales
	0.62
	0.369
	Rhodospirillales
	0.261

	
	
	
	
	
	
	
	
	

	Family
	Pseudomonadaceae
	1.54
	0.089
	Moraxellaceae
	5.65
	0.002
	Diplorickettsiaceae
	0.082

	
	Diplorickettsiaceae
	3.95
	0.126
	Cryptosporangiaceae
	-4.11
	0.009
	Corynebacteriaceae
	0.105

	
	Halomonadaceae
	-2.48
	0.203
	Bacteroidaceae
	0.66
	0.018
	Rhodobacteraceae
	0.114

	
	Cryptosporangiaceae
	-2.55
	0.276
	Corynebacteriaceae
	3.96
	0.030
	Pseudomonadaceae
	0.123

	
	Prevotellaceae
	-2.44
	0.281
	Micromonosporaceae
	2.93
	0.034
	Peptostreptococcaceae
	0.132

	
	Peptostreptococcaceae
	2.80
	0.292
	Helicobacteraceae
	-1.00
	0.052
	Flavobacteriaceae
	0.142

	
	Corynebacteriaceae
	2.64
	0.317
	Pseudomonadaceae
	1.81
	0.087
	Microbacteriaceae
	0.165

	
	Xanthobacteraceae
	2.31
	0.389
	Enterobacteriaceae
	-2.37
	0.104
	Legionellaceae
	0.189

	
	Acetobacteraceae
	-1.87
	0.438
	Rhizobiaceae
	2.29
	0.117
	Halomonadaceae
	0.189

	
	Legionellaceae
	2.10
	0.453
	Microbacteriaceae
	-1.65
	0.136
	Paenibacillaceae
	0.202

	
	
	
	
	
	
	
	
	

	Genus
	Massilia
	-6.65
	0.014
	Psychrobacter
	9.06
	<0.001
	Corynebacterium 1
	0.020

	
	Pseudomonas
	1.71
	0.044
	Massilia
	-7.39
	<0.001
	Schlegelella
	0.058

	
	Flavobacterium
	-5.56
	0.046
	Enhydrobacter
	5.48
	<0.001
	Aquicella
	0.064

	
	Aquicella
	3.92
	0.067
	Actinoplanes
	4.55
	<0.001
	Romboutsia
	0.076

	
	Bacteroides
	2.86
	0.140
	Lawsonella
	9.68
	<0.001
	Massilia
	0.076

	
	Caulobacter
	-3.35
	0.177
	Caulobacter
	-3.76
	<0.001
	Pseudomonas
	0.097

	
	Nocardioides
	-3.05
	0.203
	Aquabacterium
	6.52
	0.001
	Unknown
	0.123

	
	Enhydrobacter
	3.54
	0.217
	Fodinicola
	-3.86
	0.005
	Desulfosporosinus
	0.153

	
	Bacillus
	2.75
	0.229
	Acidovorax
	7.65
	0.006
	Flavobacterium
	0.165

	
	Corynebacterium 1
	2.88
	0.255
	Escherichia-Shigella
	-2.41
	0.010
	Corynebacterium
	0.176



[bookmark: _Hlk67351712][bookmark: _Hlk67313482][bookmark: _Hlk67316555]Statistics: i) ALDEx2: estimates were obtained of differential abundance analyses accounting for potential confounders (age, gender and HIV coinfection). The relative abundances were estimated by repeated samplings from a Dirichlet distribution and centered‐log ratio (clr) transformed before fitting the GLM model; ii) MetagenomeSeq: Estimates were obtained after fitting a zero-inflated Gaussian (ZIG) model, where the count distribution is modeled as a mixture of two distributions, a point mass at zero and a normal distribution. Since OTUs are usually sparse, the zero counts are modeled with the former, and the rest of the logtransformed counts are modeled as the latter distribution; iii) Wilcoxon test: nonparametric test to compare relative abundances of bacterial taxa between groups.


Table S2. STROBE Statement—checklist of items that should be included in reports of observational studies

	[bookmark: bold1][bookmark: italic1][bookmark: bold2][bookmark: italic2][bookmark: bold3][bookmark: italic3][bookmark: bold4][bookmark: italic4][bookmark: italic5]
	Item No.
	Recommendation
	Page 
No.

	[bookmark: bold5][bookmark: italic6]Title and abstract
	1
	(a) Indicate the study’s design with a commonly used term in the title or the abstract
	5

	[bookmark: bold6][bookmark: italic7]
	
	(b) Provide in the abstract an informative and balanced summary of what was done and what was found
	5

	[bookmark: bold7][bookmark: italic8]Introduction

	[bookmark: bold8][bookmark: italic9][bookmark: bold9][bookmark: italic10]Background/rationale
	2
	Explain the scientific background and rationale for the investigation being reported
	6

	[bookmark: bold10][bookmark: italic11]Objectives
	3
	State specific objectives, including any prespecified hypotheses
	7

	[bookmark: bold11][bookmark: italic12]Methods

	[bookmark: bold12][bookmark: italic13]Study design
	4
	Present key elements of study design early in the paper
	7

	[bookmark: bold13][bookmark: italic14]Setting
	5
	Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection
	7

	Participants
	6
	(a) Cohort study—Give the eligibility criteria, and the sources and methods of selection of participants. Describe methods of follow-up
Case-control study—Give the eligibility criteria, and the sources and methods of case ascertainment and control selection. Give the rationale for the choice of cases and controls
Cross-sectional study—Give the eligibility criteria, and the sources and methods of selection of participants
	7

	[bookmark: bold14][bookmark: italic15]
	
	(b) Cohort study—For matched studies, give matching criteria and number of exposed and unexposed
Case-control study—For matched studies, give matching criteria and the number of controls per case
	7

	[bookmark: bold16][bookmark: italic17]Variables
	7
	Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if applicable
	7,9

	[bookmark: bold17][bookmark: italic18][bookmark: bold18][bookmark: italic19]Data sources/ measurement
	[bookmark: bold19]8*
	 For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe comparability of assessment methods if there is more than one group
	7,8,9

	[bookmark: bold20][bookmark: italic20]Bias
	9
	Describe any efforts to address potential sources of bias
	9

	[bookmark: bold21][bookmark: italic21]Study size
	10
	Explain how the study size was arrived at
	


[bookmark: bold22][bookmark: italic22]Continued on next page 

	[bookmark: bold23][bookmark: italic23]Quantitative variables
	11
	Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and why
	9

	[bookmark: italic24][bookmark: italic25]Statistical methods
	12
	(a) Describe all statistical methods, including those used to control for confounding
	9

	[bookmark: bold24][bookmark: italic26]
	
	(b) Describe any methods used to examine subgroups and interactions
	9

	[bookmark: bold25][bookmark: italic27]
	
	(c) Explain how missing data were addressed
	

	[bookmark: bold26][bookmark: italic28]
	
	(d) Cohort study—If applicable, explain how loss to follow-up was addressed
Case-control study—If applicable, explain how matching of cases and controls was addressed
Cross-sectional study—If applicable, describe analytical methods taking account of sampling strategy
	

	[bookmark: bold27][bookmark: italic29]
	
	(e) Describe any sensitivity analyses
	

	Results

	[bookmark: bold29][bookmark: italic31]Participants
	[bookmark: bold30]13*
	(a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, confirmed eligible, included in the study, completing follow-up, and analysed
	10

	[bookmark: bold31][bookmark: italic32]
	
	(b) Give reasons for non-participation at each stage
	7

	[bookmark: bold32][bookmark: italic33]
	
	[bookmark: OLE_LINK4](c) Consider use of a flow diagram
	

	[bookmark: bold33][bookmark: italic34][bookmark: bold34][bookmark: italic35]Descriptive data
	[bookmark: bold35]14*
	(a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential confounders
	10

	[bookmark: bold36][bookmark: italic36]
	
	(b) Indicate number of participants with missing data for each variable of interest
	

	[bookmark: bold37][bookmark: italic37]
	
	(c) Cohort study—Summarise follow-up time (eg, average and total amount)
	10

	[bookmark: bold38][bookmark: italic38]Outcome data
	[bookmark: bold39]15*
	Cohort study—Report numbers of outcome events or summary measures over time
	10

	
	
	Case-control study—Report numbers in each exposure category, or summary measures of exposure
	

	
	
	Cross-sectional study—Report numbers of outcome events or summary measures
	

	[bookmark: italic40][bookmark: bold41]Main results
	16
	(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and why they were included
	9

	[bookmark: italic41][bookmark: bold42]
	
	(b) Report category boundaries when continuous variables were categorized
	NA

	[bookmark: italic42][bookmark: bold43]
	
	(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period
	


[bookmark: italic43][bookmark: bold44]Continued on next page 

	Other analyses
	17
	Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses
	NA

	[bookmark: italic44][bookmark: bold45]Discussion
	

	[bookmark: italic45][bookmark: bold46]Key results
	18
	Summarise key results with reference to study objectives
	12

	[bookmark: italic46][bookmark: bold47]Limitations
	19
	Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and magnitude of any potential bias
	14

	[bookmark: italic47][bookmark: bold48]Interpretation
	20
	Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar studies, and other relevant evidence
	12, 13, 14

	[bookmark: italic48][bookmark: bold49]Generalisability
	21
	Discuss the generalisability (external validity) of the study results
	14

	[bookmark: italic49][bookmark: bold50]Other information
	

	[bookmark: italic50][bookmark: bold51]Funding
	22
	Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which the present article is based
	3



*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.


