Appendix B
Additional Methodological Summary of Included Studies

Table B.1. Additional Methodological Summary of Included Studies

	Study
	Type
	Sample collection and storage
	DNA extraction method (or similar)
	Gut microbiome estimation
	Hypervariable region sequenced
	Pre-processing

	1) Aizawa et al. (2016)


	Case-control study

(MDD and Controls)
	A fecal sample of approximately 1.0 g was collected into a tube containing 2 mL of Ambion RNAlater, then kept at room temperature or in a refrigerator at 4°C before being sent to the Yakult Central Institute

Sample was weighed and RNAlater added to make 50-fold diluted (v/w) fecal homogenate by vortex, of which 200 μl of homogenate of supernatant was discarded by decantation and pellet stored at -80 °C until extraction
	Total RNA fractions were extracted from the fecal samples (precise method unspecified)
	Bacteria:
RT-qPCR for Bifidobacterium and Lactobacillus counts
	N/A
	Yakult Intestinal Flora-SCAN was used to analyze samples

	2) Chahwan et al. (2019)
	Case-control study

(Clinical/ Subclinical Depression and Controls)
	Fecal samples were taken before and after treatment (with a provided stool sample kit) and kept on ice or refrigerated before being delivered to research staff

Samples placed at 4 °C and aliquots stored at −80 °C within several days

	PowerFecal DNA
Isolation Kit (MoBio), following manufacturer protocols
	Bacteria:
16S rRNA gene sequencing - Illumina MiSeq platform
	V3-V4
	QIIME (v.1.9.1) pipeline was used for demultiplexing, assignment, and quality filtering

OTUs clustered at 97% similarity against the Greengenes database (version not specified)

	3) Z. Chen et al. (2018)
	Case-control study

(MDD and Controls)
	Sterile plastic cups were used to collect fecal samples

Samples were stored at −80 °C until use
	Tandem mass spectra were extracted and analyzed using Mascot (Matrix Science) against a combined
Swiss prot-human (20151226) and TrEMBL bacteria database

	Metaproteomics:
phylogenetic analysis of bacterial peptides
	N/A
	Scaffold (v.4.4.8; Proteome Software Inc.) was used for peptide and protein identification (FDR < 1.0%)

Intensities were globally normalized across all acquisition runs, sample quantities were normalized within each acquisition, intensities for per peptide identification were normalized within the assigned protein, and reference channels were normalized to produce a 1:1-fold change

	4) J. Chen et al. (2018)
	Case-control study

(Sex-specific differences in gut microbiota in first-episode drug naive MDD and Controls)
	Collection method unspecified

Samples were stored at −80 °C until use
	PowerSoil DNA kit following “standard” protocol
	Bacteria:
16S rRNA gene 454 sequencing
	V3-V5
	Mothur (v.1.31.2) was used for quality filtering

Sequences < 200 bp or > 1000 bp, containing barcode mismatches, primer mismatches, ambiguous
bases, or containing homopolymer runs > 6 bases were excluded

OTUs were taxonomically classified using the RDP reference database

	5) Chen et al. (2019)
	Case-control study

(GAD and Controls)
	Fecal samples were collected in a sterile plastic cup at baseline on the morning after the initial interview

Samples were stored −80 °C within 15 min
	QIAamp DNA Stool Mini Kit (QIAGEN), following manufacturer instructions
	Bacteria:
16S rRNA gene sequencing- Illumina MiSeq platform
	V3-V4
	USEARCH (v.8.0) was used to quality-filter and demultiplex based on the criteria: sequences were extracted using each index with zero mismatches and sequences were discarded if an overlap was <50 bp, were <400 bp after merging, or had an error rate >0.1

	6) Cheng et al. (2019)
	Cross-sectional associations between MDD and gut microbiota using published GWAS data

	Multi-study GWAS data downloaded from Psychiatric GWAS Consortium website

	N/A
	SNP genotyping performed on Illumina, followed by microbiota-related gene set enrichment analysis (GSEA)

	N/A
	Gut microbiota-associated host genes were collected from published GWAS of gut microbiota (GWASGM), and created gene sets for each gut microbiota analyzed

	7) Chung et al. (2019)
	Case-control study

(MDD and Controls)
	Approximately 1 g of stool sample was collected within 2
weeks of the interview/assessments

Samples were
delivered in 4 °C and stored in −80 °C refrigerator immediately after transferring to 2C Eppendorf Tubes®
	QIAamp DNA Stool Mini Kit (QIAGEN) or phenol–chloroform extraction method
	Bacteria:
16S rRNA gene sequencing- Illumina MiSeq/MiniSeq platforms
	V3-V4/V4
	PEAR (v.0.9.8) was used to merge paired-end reads 

QIIME (v.1.9.1) pipeline was used for quality filtering with default parameters and sequences with 97% similarity of OTU were clustered using Greengenes (May 2013 version)

	8) Heym et al. (2019)
	Cross-sectional associations

Psychological risk and resilience factors for depression

	Participants collected a sample into a Fecotainer®

1 g of stool sample was aliquoted and frozen at −20 °C within 2 h and transported to the lab
	EUBmix probe (linked to the fluorochrome Alexa®488) was used to measure total bacteria
	Bacteria:
16S rRNA-targeted oligonucleotide probes for Bifidobacterium spp. (Bif164) and Lactobacillus spp. (Lab158)

	N/A
	Bacterial groups were assessed using probes to fluoresce at a different excitation wavelengths to be detectable in a fluorescence detector (FL4-H)


	9) Huang et al. (2018)
	Case-control study

(First episode MDD and Controls)
	Fecal samples collected into sterile containers and after collection were stored at −80°C prior to DNA extraction
	PowerSoil DNA Kit (Missouri Biotechnology
Association)
	Bacteria:
16S rRNA gene sequencing- Illumina HiSeq2500
	V3-V4
	Seqtk was used for demultiplexing, FLASH for read merging, Trimmomatic was used for quality  pairs whereby: >15 nt overlap were merged; trimmed where average quality score over 4 bases window was < 20; and ambiguous bases or < 400 bp were removed

QIIME (v.1.9.1) using pick_open_reference_otus.py mapped reads using UCLUST with 97% identity against Greengenes, aligned using mafft, and phylogenetic tree generated using FastTree

Singletons and OTUs only occurring in one sample were removed

	10) Jackson et al. (2018)



	Cross-sectional associations

(Depression and anxiety)
	Samples were collected by participants at home, and either bought to a clinical visit or posted on ice to the clinical research department 

Samples were stored at −80 °C
	As described in Goodrich et al. (2014):

PowerSoil® HTP DNA isolation kit (MoBio) 

	Bacteria:
16S rRNA gene sequencing- Illumina MiSeq platform
	V4
	UCHIME was used for demultiplexing, merging paired end reads using a 200nt minimum overlap, and removing novo chimera removal

QIIME (v.1.9.0) was used to collapse de novo OTUs at 97% identity using SUMACLUST against Greengenes (v.13.8)

	11) Jiang et al. (2015)
	Case-control study

(Active-MDD, Responding-MDD and Controls)
	Fecal samples were collected in a sterile plastic cup after participants completed assessments and were kept in an icebox. Samples used for bacterial genomic DNA extraction were delivered to the laboratory within 15 min and stored at 80 °C

DNA was stored at −20 °C prior to analysis

	QIAamp® DNA Stool Mini Kit (QIAGEN), following manufacturer instructions, with additional glass-bead beating steps on a Mini-beadbeater (FastPrep; Thermo Electron Corp)
	Bacteria: 
16S rRNA gene 454 sequencing- Roche

	V1-V3
	Titanium PyroNoise software was used for denoising

Mothur (v.1.25.0) and custom Perl scripts were used for filtering and preliminary quality control, ChimeraSlayer for excluding chimera sequences, and OTUs clustered using Mothur with a 97% nucleotide similarity

	12) Jiang et al. (2018)



	Case-control study

(GAD and Controls)
	Stool samples were collected in sterile plastic cups within 3 days of completing the assessments and were kept in an icebox

Samples used for bacterial genomic DNA extraction were delivered to the laboratory within 30 min and stored at −80 °C until DNA extraction
	QIAamp DNA Stool Mini Kit (QIAGEN), following manufacturer instructions, with the addition of a glass-bead beating step on a Mini-beadbeater (FastPrep; Thermo Electron Corp)
	Bacteria:
16S rRNA gene sequencing- Illumina MiSeq platform
	V3-V4
	Trimmomatic and FLASH were used for demultiplexing and quality-filtering

UCHIME was used to detect and remove chimeras, and high-quality sequences were assigned to samples according to the barcodes

QIIME (v.1.7) was used to cluster OTUs applying a cut-off of 97% similarity

	13) Kelly et al. (2016)
	Case-control study

(MDD and Controls)

	Fecal samples were collected in plastic containers containing an anaerobic generator AnaeroGen Compact Oxoid sachet

1g of fecal sample was combined with 10 ml of reduced PBS containing 15% (v/v) glycerol, slurry prepared by vortexing each tube, and frozen at −80 °C in cryovials in 1 ml aliquots until further use
	QIAamp DNA Stool Mini Kit (QIAGEN)
	Bacteria:
16S rRNA gene sequencing- Illumina MiSeq platform
	Unspecified
	Paired-end reads (300 bp) were combined using FLASH

QIIME was used for quality filtering, removing reads with a quality score of < 20

USEARCH (v.7, 64-bit) was used to remove chimeras and cluster reads into OTUs at a threshold of 97% identity

PyNAST was used for alignment and taxonomy was assigned using BLAST against the SILVA SSURef database (release 111)

	14) Kleiman et al. (2017)
	Cross-sectional associations with symptom measures 
	Participants were instructed to return the sample (in the biohazard bag, with ice packs, in the Styrofoam box) to the research office within 24 hours of collection and to keep the sample refrigerated during any interim period

Samples transferred to the laboratory, where they were mechanically homogenized with a sterile spatula, aliquoted into sterile 2 ml cryotubes, and stored in a −80 °C freezer until future analysis
	QIAmp DNA Stool Mini Kit (QIAGEN)
	Bacteria:
16S rRNA gene sequencing- Illumina MiSeq desktop sequencer

	V4
	QIIME pipeline was used for quality filtering 

Reads were classified into OTUs based on their sequence similarity at a 97% threshold using BLAST and assigned taxonomy using the Greengenes database

	15) Lai et al. 2019
	Case-control study

(MDD and Controls)
	Stool samples were collected after the participants completed the questionnaire assessments and immediately frozen at −80 °C
	StoolGen DNA kit (CWBiotech Co)
	Shotgun metagenomics- Illumina HiSeq2500
	N/A
	MEGAN5 was used to obtained gut microbiota composition

	16) Lin et al. (2017)
	Case-control study

(MDD and Controls)

Longitudinal intervention (all MDD patients received Escitalopram)

	Fecal samples (200 mg) were immediately frozen on collection and
stored at −70 °C before analysis.
	Tiagen DNA Stool Mini Kit (Tiagen Biotech), following manufacturer protocols
	Bacteria:
16S rRNA gene sequencing- Illumina MiSeq platform

qPCR to validate differentially abundant genera: Streptococcus, Clostridium XI, Prevotella and Klebsiella

	V3-V4
	Mothur (v.1.30) was used for assembly using ‘make.contigs’, and any sequences with an ambiguous base were removed

Sequences were aligned against Silva (v.119) and incorrect regions were culled

Following trimming, unique sequences were further denoised using a pre-clustering algorithm, chimeras were removed using
UCHIME, and resulting sequences were classified using the Bayesian classifier into OTUs at a 3% dissimilarity level

	17) Liu et al. (2016)



	Case-control study

(IBS-D, Depression, Comorbid IBS-D and depression, and Controls)

	Stool samples were stored in -80 °C as soon as collection
	PowerSoil DNA Isolation Kit (MoBio), following Human Microbiome Project recommendations
	Bacteria:
16S rRNA gene 454 sequencing- Roche

	V1-V3
	Sequences from RDP resources were downloaded and constructed into BLAST database, and the Blastall function in BLAST software was used to do slow and accurate alignment e-value (<10-15)

Mothur (version not specified), was used for read alignment

	18) Mason et al. 2020
	Case-control study

(MDD, Anxiety, Comorbid MDD and Anxiety, and Controls)
	Stool sample was collected at home within one week of the study visit, immediately frozen in a home freezer, then transferred to the
lab and stored at −80°C until quantification
	Crude DNA extracts were treated with RNAseA (QIAGEN) and column-purified (PCR Purification Kit, QIAGEN)


	Bacteria:
16S rRNA gene 454 sequencing- Roche

qPCR to quantify bacterial loads of Eubacteria, Enterobacteriaceae, Eubacterium rectale/Clostridium group (Clostridial cluster XIVa), Lactobacillus/Enterococcus, Bacteroides, Clostridium leptum group (Clostridial cluster IV)
	V4
	QIIME (version not specified) was used to quality filter, de-noise and analyze sequences, which were assigned to OTUs using UCLUST, with a threshold of 97% pairwise identity, then classified taxonomically using Silva (version not specified)

	[bookmark: _Hlk36137037]19) Naseribafrouei et al. (2014)*

	Case-control study

(Depression and Controls)
	Stool samples were immediately frozen at −20 °C in the patient’s
home freezer, then transported at below zero to −70 °C storage

Samples from patients who were hospitalized were taken directly to −70 °C
	MagTM mini kit (LGC),
following the manufacturer recommendations
	Bacteria:
16S rRNA gene sequencing- Illumina
	Unspecified
	A word-based approach was used for OTU identification, including sequences with an average Phred
score >31 (per base error rate < .001) 

QIIME pipeline (version not specified) was used for verified with OTU binning at the 1% level and closed reference OTU searches with modified uclust parameters, following recommendations

	20) Naudé et al. (2019)
	Cross-sectional associations

Depression and Post-traumatic stress disorder symptoms
	All specimens collected at hospital or during visits to clinics were immediately stored at −20°C

Mothers collected
fecal specimens at −20°C in the event where fecal specimens were not passed at hospital or during scheduled visits to clinics, transported to clinics using ice boxes
within 24 hours

Fecal specimens were stored at −80°C until further processing
	As described in Claassen-Weitz et al. (2018):

QIAsymphony DSP Virus/Pathogen Mini Kit® (QIAGEN)

	Bacteria:
16S rRNA gene sequencing- Illumina MiSeq platform
	V4
	Quality filtering steps, removal of 
contaminants, de-replication, clustering of sequences into OTUs, removal of chimeras and taxonomic assignment was performed using an in-house bioinformatics pipeline incorporating various software tools

	21) Rong et al. (2019)




	Case-control study

(MDD, Bipolar Disorder and Controls)

	Fecal samples were collected and stored at −80 °C until shipped to Imunobio Co. Ltd (Shenzhen) for DNA extraction
	StoolGen DNA kit (CWBiotech Co)
	Shotgun metagenomics- Illumina HiSeq2500

	N/A
	Not clearly specified

	[bookmark: _Hlk36137054]22) Szczesniak et al. (2016)*
	Case-control study

(Depression and Controls)

	As described in Naseribafrouei et al. (2014):

Stool samples were immediately frozen at −20 °C in the patient’s
home freezer, then transported at below zero to −70 °C storage

Samples from patients who were hospitalized were taken directly to −70 °C
	MagTM mini kit (LGC),
following the manufacturer recommendations
	Bacteria:
16S rRNA gene sequencing- Illumina
	Unspecified
	As described in Naseribafrouei et al. (2014):

A word-based approach was used for OTU identification, including sequences with an average Phred
score > 31 (per base error rate < .001) 

QIIME pipeline (version not specified) was used for verified with OTU binning at the 1% level and closed reference OTU searches with modified UCLUST parameters, following recommendations

	23) Taylor et al. (2019)

	Cross-sectional associations with symptom measures
	Fecal samples were received within 15 min of defecation
and processed immediately upon arrival. All samples
were homogenized, aliquoted, snap-frozen in liquid
nitrogen, then stored at −80°C until further analysis
	PowerLyzer PowerSoil Kit (MoBio), following manufacturer protocols

	Bacteria:
16S rRNA gene sequencing- Illumina MiSeq2000 platform
	V4
	QIIME (v.2.1.12) was used for denoising and clustering into amplicon sequence variants using DADA2 and taxonomically classified against Greengenes (v.13.8) with 99% OTU reference sequences

	24) Valles-Colomer et al. (2019)
	Case-control study
with two independent studies (Flemish Gut Flora Project [FGFP] and Dutch LifeLines DEEP [LLD])

(Depression and Controls) 
	FGFP: After collection at participants’ homes, samples were immediately stored -18°C, cooled transport to a collection point, again stored at -18°C until semi-weekly transport on dry ice to the research facility for -80°C storage 

As described in Tigchelaar et al. (2015), LLD:
After collection at participants’ homes, fecal samples were immediately frozen at -20ºC, then stored at -80ºC on arrival at the research location

	As described in Tito et al. (2016), FGFP:
PowerMicrobiome RNA Isolation kit (MoBio Laboratories) 

LLD: Existing publications are cited, within which the methodology of DNA extraction from stool is unclear



	FGFP:
Bacteria:
16S rRNA gene sequencing- Illumina HiSeq2500

Shotgun metagenomics- Illumina HiSeq2500

As described in Tigchelaar et al. (2015), LLD:
Bacteria: 
16S rRNA gene sequencing – Illumina MiSeq platform

Shotgun metagenomics- Illumina HiSeq2500

	As described in Tito et al. (2016), FGFP: V4

As described in Tigchelaar et al. (2015), LLD: V4

	FGFP: Preprocessing was performed using LotuS (v.1.565)

DADA2 pipeline (v.1.6.0) was used to demultiplex and taxonomy was assigned using the RDP classifier (v.2.12), following default parameters

As described in Zhernakova et al. (2017), LLD:
MetaPhlAn 2.0 was used to map reads to ~1 million microbial-taxonomy–specific marker genes

	25) Vinberg et al. (2019)
	Case-control twin study comparing affected twins (remission with either unipolar or bipolar disorder), unaffected high-risk twins with a co-twin history of affective disorder or low-risk twins with no personal or family history of affective disorder

	Fecal samples were collected at the participant’s home and were returned in pre-paid envelopes within 24-72 hours and frozen at −80°C until assay
	NucleoSpin 96 Soil kit (Macherey-Nagel)
	Bacteria:
16S rRNA gene sequencing- Illumina MiSeq
	V3-V4
	Mothur (v.1.38.1) was used for merging reads and sequences with ambiguous bases, without a perfect match to the primers, homopolymer length greater than 8, or more than one expected error were discarded
 
USEARCH (v.9.2; 64-bit) was used to cluster reads at 97% similarity, with the most abundant strictly dereplicated reads as centroids

UCHIME was used to discard chimeras based on comparison with the RDP classifier training set (v.9)

Mothur’s PDS version of the RDP training database was used for OTU assignment

	26) Zheng et al. (2016)

	Case-control study

(MDD and Controls)
	Fecal samples were collected from the recruited subjects frozen immediately following collection and stored at −80 °C prior to analyses
	PowerSoil DNA Isolation Kit (MoBio), following “standard” protocols
	Bacteria:
16S rRNA gene 454 sequencing- Roche

Shotgun metagenomics- Illumina HiSeq2500


	V3-V5




	Mothur (v.1.31.2) was used to quality filter unique reads (sequences <200 bp and >1000 bp, sequences containing primer mismatches, barcode mismatches, ambiguous bases and homopolymer runs exceeding six bases were excluded)

Reads were clustered into OTUs at a 97% similarity level


* = participant sample is shared between these studies; BLAST = Basic Local Alignment Search Tool; FDR = false discovery rate; FGFP = Flemish Gut Flora Project; GAD = Generalized Anxiety Disorder; GWAS = genome-wide association study; IBS-D = irritable bowel syndrome-diarrhea predominant; LLD = Dutch LifeLines DEEP study; MDD = major depressive disorder; OTUs = operational taxonomic units; PCR = polymerase chain reaction; QIIME = Quantitative Insights Into Microbial Ecology; qPCR = quantitative PCR; RDP = Ribosomal Database Project; RT-qPCR = reverse transcription-quantitative polymerase chain reaction
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