Supplementary material
Materials and methods
Ethics Statement
The study was performed in accordance with the relevant guidelines and regulations and adheres to the principles of world medical association declaration of Helsinki. The study protocol was approved by the French Committee for the Protection of Persons (CPP). Written informed consents were obtained from all participants.

Participants
Ten patients were selected amongst a pool of 80 HD patients treated in the center. All participants were consecutively recruited for 8 weeks (October – November 2016). Enrolled patients were adults admitted to hemodialysis ECHO Center, received chronic dialysis within 6 months before inclusion, reported no recent participation in a focus research study, and were not exposed to antibiotics or probiotics during the clinical assay. Patients with hepatocellular disability, cognitive deficits, and a life expectancy less than 6 months were excluded. The baseline data collections included demographic (e.g. age, sex, weight, and major chronic diseases) and dialysis data (e.g. dialysis historic, blood flow rate, UF rate). Some details of demographic and biological data are summarized in the Table S1. 

Sample collection
A total of 25 peripheral blood samples (10 mL) were collected by venous puncture into EDTAbuffered (ethyleneglycol tetraacetic, Merck, VWR, Leuven, Belgium) collection tubes. After centrifugation samples were stored at −80°C, and immediately shipped to the Antoine Béclère University Hospital for analysis. A total of 10 fecal samples were self-collected with a portion in sterile collection containers previously provided by ECHO center in the evening or morning before the appointment following the recommended standard protocol of the hospital. Samples were immediately frozen to -20eC and delivered within 24h the day of the hemodialysis session to the CHU Antoine Béclère hospital, where they were stored at -80eC, then shipped to Genoscreen platform (Lille, France, www.genoscreen.com) for the study of bacterial community profiles of gut microbiota. Genoscreen platform fully performed the extraction of genomic DNA, amplification and the 16s rRNA sequencing.
Microbiota diversity and composition analysis
DNA Extraction
Genomic DNA extraction was performed on fecal samples using the optimized and standardized protocols previously developed by the company Genoscreen and involving both mechanical and chemical steps. The integrity of the extracted DNA was checked on a 2% agarose gel. Moreover, the extracted DNA concentration was determined fluorometrically after staining with SYBR green I (Life Science Merck), using a Fluoroscan Ascent.
16S rRNA gene sequencing
The variable V3 to V4 hypervariable region of the 16S rRNA gene was amplified using an optimized and standardized 16-amplicon-library preparation protocol (Metabiote, GenoScreen). Briefly, 16S rRNA gene PCR was performed using 5 ng genomic DNA according to the manufacturer’s protocol (Metabiote). The integrity of PCR products was checked on capillarity electrophoresis, and then fluorometrically quantified following the protocol of Genoscreen (Lille, France), and multiplexed at equal concentrations. Sequencing was performed using a 2 * 250bp paired-end chemistry protocol on an Illumina MiSeq platform (Illumina, San Diego, CA, USA) at Genoscreen (Lille, France). The resulting raw sequences were subjected to several cleaning process.
Bioinformatics Analysis
The computer analysis was carried out on a fully automated (Metabiote® OnLine) pipeline built around the QIIME v 1.9.1 software [1]. Full-length 16S rRNA gene sequences go through a step where chimera sequences are detected and eliminated. Then, a clustering step is performed in order to group similar sequences with a nucleic identity defined threshold with Uclust v1.2.22q [2] through an open-reference OTU picking process and complete-linkage method, finally creating groups of sequences or "Operationnal Taxonomic Units" (OTUs). Observed OTUs and Shannon diversity index were generated from a final table gathering the number of sequences for each sample related to each OTU and their respective taxonomic affiliation (obtain by the RDP classifier method v2.2 with Greengenes database, release 13_8).

Blood sample analysis
Mitochondrial activity
Platelet isolation
The whole blood was centrifuged at 300g at room temperature (RT) for 15 min. Platelet rich plasma was collected, transferred in a 15 mL-conical bottom tubes for centrifugation at 4500g for 5 min at RT. The resulting pellet was re-suspended in 475 μL of the donor’s plasma. Then, 25 μL of DMSO were added to platelet suspension and immediately stored at -80°C until analysis. 
Mitochondrial respiration
Frozen platelet suspension was thawed in 20 mL D-PBS without calcium and magnesium (Dulbecco’s phosphate buffered saline, Lonza), centrifuged 5 min at 4500g and re-suspended in mitochondrial respiration medium as previously described [6]. A total volume of 2.5 mL of this platelet suspension was transferred into high-resolution oxygraph chamber. Each sample was performed in duplicate. All chambers exhibited an active volume of 2 mL and were maintained in an incubator at 37eC on a 750 rpm speed stirrer. The oxygen consumption measurements were performed under basal conditions (i) in the presence of 10 mM succinate (Sigma-Aldrich), 2.5 mM Adenine diphosphate (ADP, Merck, VWR) to assess basal cell respiration named here “routine respiration or RsD, (ii) after the addition of a saturating concentration of 5 μM oligomycin (Leak: residual respiration after inhibition of ATP synthase) and (iii) after the addition of 1 μM FCCP (ETS max: maximal respiratory capacity of mitochondrial chain). Maximal respiration was taken as the highest measurement. 
Basal and post-oligomycin respiration rates were calculated based on the average of the last two measurements. Coupled respiration was expressed as the percent decrease from basal respiration. Additionally, residual oxygen consumption was calculated after addition of 0.25 μM rotenone and 2.5 μM antimycin A (Sigma- Aldrich) which induce the inhibition of mitochondrial respiratory chain complex I.
Citrate synthase activity measurement
It was has been determined as a quantitative measurement of intracellular density of mitochondria. Samples (250 μL) were collected from the oxygraph chambers before oxygraphy assay and analyzed in duplicate by Ion chromatography as described previously [3].
Oxidative stress markers
Oxidative stress level was assessed in plasma samples placed on ice and submitted to the ECHO Centre for measurement of the following oxidative stress markers: MDA evaluated by high performance liquid chromatography coupled to tandem mass spectrometry as previously described by [4], 8-OH DG evaluated by ELISA immunoenzymatic test according to manufacturer’s instructions [4] and GPX measured by colorimetry following the procedure of [5].

Statistical analysis
Data were expressed either as the means ± standard deviation for the descriptors of mitochondrial respiratory activity, oxidative stress marker levels and relative abundance of levelphylum OTUs identified, either as the median and interquartile range for Shannon diversity index and OTUs observed. Comparisons between both HD patient groups “control” and “cramps” were examined using the performed Mann–Whitney test. Within HD patient group “cramps”, Wilcoxon test or multiple t test for paired samples were used to detect a significant difference among values. Statistical analyses were performed using medCalc software (Window version 15.0, Ostend, Belgium) for the descriptors of mitochondrial respiratory activity and oxidative stress marker levels. Representation and statistical analyses of Shannon diversity index, observed OTUs and average distribution of OTUs identified on the phylum and genus level were performed using GraphPad Prism 6 software. A Principal Coordinate Analysis (PCoA) and a Permutational multivariate analysis of variance (PERMANOVA) based on the Bray-Curtis similarity matrix, were performed with package R software (3.1.1) (“ape” package). P-values of <0.05 were considered to indicate a statistically significant difference.
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