S6 Table.  Rationale for use, feasibility considerations, and previous findings for reproducibility, stability, and accuracy of six fecal sample collection methods for microbiome studies
	Collection method, their rationale for use, and their feasibility considerations
	Summary of previous findings for reproducibility, stability, and accuracy

	No solution
Rationale for use
Thought to be the “gold standard” preservation method if immediately-frozen at -80°C, as these samples likely reflect those microbes undisturbed from their original environment

Feasibility considerations
Immediately freezing samples at -80°C is often infeasible in larger, field-based studies; no DNA stabilizing properties when left at room temperature for longer periods of time



	Relative abundances:
[bookmark: _Hlk8296125]↑ Actinobacteria after 2w at RT (infant samples) [1]
≈ Actinobacteria after 1h, 4h, 6h, 8h, and 24h at RT [2]
↓ Actinobacteria after 72h at RT [3]
≈ Bacteroides after 1h, 4h, 6h, 8h, 24h at RT [2], and ≈ Bacteroides_Bacteroidaceae, Bacteroides_Porphyromonadaceae, Bacteroides_Rikenellaceae after 3d or 14d at 20°C [4]
↓ Bacteroides after 12h, 24h, 48h, 72h [5], and 2w [6] at RT
↓ Bifidobacterium after 72h at RT [3] 
≈ Bifidobacterium after 3h, 24h at RT [6]
↓ Clostridium after 12h, 24h, 48h, and 72h at RT [5]
↑ Enterobacteriaceae after 12h, 24h, 48h, and 72h  at RT [5]
↓ Firmicutes after 2w (infant samples) [1] and 72h at RT [3]
≈ Firmicutes after 1h, 4h, 6h, 8h, 24h, [2] and 72h [7] at RT, and  ≈ Firmicutes Lachnospiraceae, Firmicutes Ruminococcaceae, and Firmicutes Veillonellaceae after 3d or 14d stored at 20°C [4]
≈ Prevotellaceae after 3h and 24h at RT [6]
↑ Proteobacteria after 2w at RT (infant samples)  [1]
≈ Proteobacteria after 1h, 4h, 6h, 8h, and 24h at RT [2]
↓ Veillonella after 1w-2w at RT (infant samples) [1]

α diversity:
≈ OTU richness after 12-28h at 4°C and 1-2 thaw cycles at -20°C vs. GS [8], and after 72h at 4°C and RT vs. GS [3]
↓ bacterial diversity and bacterial counts after 8-24h at RT [9, 10]
↓ Shannon Index after ≤2w at RT (infant samples) [1] and after 72h at RT  [3];
≈ Shannon Index after 15-30min, 1-2h [11], 48h[12], 72h  [7] at RT, 24h at4°C and RT [13]
≈ Inverse Simpson Index after 48h at RT [11]
≈ Chao1 Index after 15-30min and 1-2h at RT [11], and 24h at 4°C and RT [13]
≈ Observed OTUs after 15-30min and 1-2h at RT [11], and after 3h, 24h, 48h, 72h, and 2w at RT [6, 12];
≈ PD Whole Tree diversity after 24h at 4°C and RT [13]

β diversity:  
↑ Unweighted UniFrac distances from immediately-frozen samples after 1w (the latter in infant samples) [1]
Did not cluster based on Unweighted or Weighted UniFrac distance from immediately-frozen samples after 15-30min and 1-2h at RT [11], after 24h at 4°C and RT [13], and after 48 hours on ice [14]
↑ Weighted UniFrac distances from immediately-frozen samples after 12h and 48h (RT) (infant samples) [1], 
↑ Weighted UniFrac distances from immediately-frozen samples after 24h at 4°C and RT [13], and after at 3h and 24h at RT [6]
↑ Bray-Curtis pairwise distances from immediately-frozen samples after 24h at RT (infant samples) [1]; 
Did not cluster based on Bray-Curtis pairwise distances from immediately-frozen samples after 24h at 4°C and RT [13] and after 48 hours on ice [14]

	FIT tube
Rationale
Stabilize DNA via antimicrobial agents; used in settings for colorectal cancer screening, which may open opportunities for the establishment of prospective cohorts

Feasibility considerations
Previously found to be suboptimal for metabolomics studies (especially when stored at ambient temperature) [15]; stabilizing solutions are a trade-secret and may differ by manufacturer [16]

	Relative abundances:
↓ Actinobacteria after 48h at 4°C compared to GS (immediately frozen, no-solution samples) [17]
↑ detection of genus Pantoea and Helicobacter compared to GS [17]

α diversity:
Slightly ↓ Shannon Diversity after 1d-2d and 7d (at 4°C, 20°C, 30°C), and 14d (at 4°C, 20°C) with ↑ storage time vs. GS and immediately-frozen FIT samples [16]
≈ Inverse Simpson and Shannon Diversity comparing FIT cards at RT for 24h to GS [12]
↓ number of OTUs for immediately-frozen FIT vs. GS [12]


β diversity:
↑ Weighted UniFrac distances from immediately-frozen no-solution and immediately-frozen FIT samples with ↑ storage time ranging 1d-14d (at 4°C, 20°C, 30°C) compared to [16]
Microbiota composition differed based on Bray-Curtis distances for immediately-frozen FIT vs. GS (p<0.001) [12] 


	FTA/FOBT card
Feasibility considerations
Optimal for metabolomics studies [15]; used in settings for colorectal cancer screening, which open many opportunities for the establishment of prospective cohorts

	≈ DNA preservation after 2w-12w (vs. immediately frozen FOBT cards) and 7m-36m at RT [18], and after 5d at RT (the latter vs. GS) [19]
↓ DNA concentration on FTA cards after 8wks at RT in monkey fecal samples [20]

Relative abundances:
ICC = 0.97 for Actinobacteria comparing FTA cards at RT for 24h  to GS [21]
ICC = 0.91 for Firmicutes  comparing FTA cards at RT for 24h  to GS [21]
≈ Bacteroidetes, Firmicutes, and Actinobacteria for FOBT card after 72h at RT vs. GS  [7]

α diversity:
ICC = 0.96, 0.96, 0.76 for Shannon index, Simpson’s Index, Chao-1 Index, respectively comparing FTA cards at RT for 24h to GS [21]
≈ Shannon Index after 72h at RT compared to GS [7]

	95% ethanol
Rationale
Ethanol has anti-microbial properties and stabilizes bacterial DNA

Feasibility considerations
Considerably cheaper than other solutions, such as RNAlater; performs well in metabolomics and metatranscriptomics studies [22, 23]; has volatile properties (e.g., is flammable), and thus may be more expensive to ship

	↓ DNA yields over time in tissue samples [24] and gorilla fecal samples (latter in 96% ethanol) [25]
≈ DNA concentration in 100% ethanol after 8wks at RT in monkey fecal samples [20]

Relative abundances:
ICC = 0.97 for Actinobacteria stored at RT for 24h  vs.GS [21]
ICC = 0.34 for Firmicutes stored at RT for 24h vs. GS [21]
≈ Bacteroides counts for immediately frozen 96% ethanol samples vs. GS [25]
≈ Enterobacteriaceae counts for immediately frozen 96% ethanol samples vs. GS [25]

α diversity:
ICCs = 0.25, 0.36, 0.01 for Shannon index, Simpson’s Index, Chao-1 Index, respectively, stored at RT for 24h vs. GS [21]


	70% ethanol 
Rationale
See description above

Feasibility considerations
See description above; additionally, dilution may lead to higher DNA degradation over time

	 No previous studies available

	RNAlater
Rationale
Acts as both DNA and RNA stabilizer by preventing degradation by nucleases when specimens thawed before extraction [26]  

Feasibility considerations
Preserves sufficient DNA for 16S and metagenomic analyses, as well as transcriptomics, but not metabolomics due to high sodium sulfate content [27];  a relatively expensive method as it requires larger volume ratios of sample to RNAlater; has associated storage costs

	Overall findings:
↓ DNA purity after storage at RT for 72h vs. GS[7]
≈ DNA yield after storage at RT for 5d [19], and vs. GS (gorilla fecal samples) [25]
Excellent ICCs (>75%) for reproducibility of all phyla, α diversity, and β diversity metrics [26]

Relative abundances:
ICC = 0.84 for Actinobacteria after storage at RT for 24h vs. GS [21]
ICC = 0.64 for Firmicutes after storage at RT for 24h vs. GS [21]
≈ Bacteroides counts for immediately frozen RNAlater samples vs. GS [25]
↑ Bacteroides after storage at RT for 72h [3], and when stored at RT for 7d [28]
↑ Bacteroidetes for immediately frozen RNAlater samples vs. GS (also had higher reproducibility ICC for this phylum than GS) [26]
≈ Bacteroidetes after storage at RT for 72h vs. GS [7]
↑ Ruminococcaceae after storage at RT for 7d [28]
↓ Firmicutes after storage at RT for 72h vs. GS [3]
≈ Firmicutes after storage at RT for 72h vs. GS [7]
↓ Actinobacteria after storage at RT for 72h vs. GS [3]
≈ Actinobacteria after storage at RT for 72h vs. GS [7]
≈ Enterobacteriaceae counts for immediately frozen RNAlater samples vs. GS [25]
Stability ICCs=0.96, 0.76, 0.73, 0.60 for Actinobacteria, Bacteroidetes, Firmicutes, and Proteobacteria, respectively, after 3d storage at RT[26]
Stability ICCs=0.98, 0.70, 0.68, 0.64 for Actinobacteria, Bacteroidetes, Firmicutes, and Proteobacteria, respectively, after 7d storage at RT[26]

α diversity:
↓ Shannon Diversity after storage at RT for 72h [7],  and after storage at 4-10°C for 1w [29]
ICC = 0.75, 0.79, 0.51 for Shannon index, Simpson’s Index, Chao-1 Index, respectively, after storage at RT for 24h vs. GS [21]
≈ observed OTUs after storage at RT for 72h [3], or at 4-10°C for 1w [29]
≈ observed OTUs and evenness (Inverse Shannon Index) for immediately-frozen RNAlater samples vs. GS [30]
↓ OTU evenness after storage at RT for 72h [3], or at RT or 4-10°C for 1w [29] 
↓ OTU richness for immediately-frozen RNAlater samples vs. GS [25, 31]
Stability ICCs=0.40, 0.53, 0.77 for Chao1, observed species, and Shannon Index, respectively, after 3d storage at RT [26]
Stability ICCs=0.76, 0.78, 0.88 for Chao1, observed species, and Shannon Index, respectively, after 7d storage at RT [26]

β diversity:
Generally excellent stability ICCs (>75%) for β diversity (weighted and unweighted UniFrac) after 3d or 7d storage at RT [26]


[bookmark: _Hlk7018243]Key: GS, gold standard (fecal sample with no solution, frozen immediately at -20°C or below); (≈) similar; ∆ altered, but not specified in which direction; (↑) increased; (↓) decreased; (h) hours; (d) days; (w) weeks; (y) years; RT, room temperature (approximately 25°C); accuracy (comparison of samples to samples without solution frozen immediately); stability (consistency of sample microbial composition over time). Other abbreviations: iFOBT, immunochemical fecal occult blood test; PD, phylogenetic diversity
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