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Figure S1 Total, standard chow, and cured meat intake in Experiments 1 (a-c) and 2 (d-f). Graphs show 2-day kcal intake across the experimental period. Chow2018 and BJ-Comm rats in Experiment 1 demonstrate similar total caloric intake (a), with BJ-Comm rats decreasing chow intake (b) to compensate for caloric intake from the BJ-Comm product (c). Chow 2018, BJ-Comm, and BJ-NoPreserve rats in Experiment 2 demonstrate similar total caloric intake (d), with BJ-Comm and BJ-NoPreserve rats decreasing chow intake (e) to compensate for caloric intake from the respective cured meat product. 
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Figure S2. Nitrate intake from BJ-Comm and ChowAIN+Beef+Nitrate Diets. Graphs show 2-day nitrate intakes across the experimental period for the rats fed BJ-Comm (Experiments 1 and 2) or ChowAIN+Beef+Nitrate (Experiment 3).
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Figure S3. Key to colors used in Figure 3 A-D. Selected Ingenuity pathways are depicted with member genes color-coded to show expression fold change between rats fed added nitrate and no-nitrate controls as depicted in Figure 3 A-D. Genes demonstrating >2SD fold changes are highlighted by a magenta ring. The numbers shown represent the log ratio of expression change between the 2 groups. The prediction is Ingenuity’s judgment of how the upstream gene might affect the downstream gene’s expression, based on experimental values and observed gene-gene interaction relationships gleaned from the literature.   
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Tables S1-S7

Table S1. Demographic characteristics of the groups. Level of parental education is employed as measure of socioeconomic status. BMI indicates body mass index. All of the above variables showed variance among the diagnostic groups (p<.05 by Analysis of Variance) and were hence included in regression models examining food exposures. 
 
	
	Control
	Schizophrenia
	Mania
	Bipolar Depression
	Major Depressive
Disorder
	Total 

	Number of Individuals
	343
	371
	217
	91
	79
	1101

	Age 
Years
Mean (sd)
	31.1(11.0)
	38.2(13.3)
	34.6(13.1)
	34.0 (13.2)
	36.1 (14.0)
	35.0 (12.9)

	Race/Ethnicity
Caucasian
%
	49.2
	45.6
	68.2
	75.8
	69.6
	55.4

	Race/Ethnicity
African American
%
	34.7
	50.4
	21.2
	23.1
	24.1
	35.6

	Race/Ethnicity
Asian
%
	10.2
	1.4
	4.6
	1.1
	1.3
	4.7

	Race/Ethnicity
Other
%
	5.9
	2.6
	6.0
	0
	5.0
	4.3

	Sex
Female
%
	62.1
	35.8
	66.1
	76.9
	58.2
	55.2

	Parental Education
Years 
Mean (sd)
	13.8(2.6)
	12.9(2.6)
	13.7 (2.9)
	13.3 (3.1)
	13.4 (3.1)
	13.4 (2.7)

	Body Mass Index (BMI)
Mean (sd)
	27.4(6.9)
	30.6(7.7)
	28.5(7.8)
	29.8(7.7)
	31.2(9.1)
	29.3 (7.7)

	Cigarette Smoker (%)
	14.0
	59.0
	36.9
	31.9
	21.5
	35.7









Table S2. Description of preparations used for the rat experiments.

	     Diet
	Official Name
	Description
	Experiment Used
	Dietary Content

	
	
	
	
	Nitrate
	Nitrite
	MSG

	
	
	
	
	(mg/kg)
	(mg/kg)
	(%)

	Chow2018
	2018 Teklad Global 18% Protein Rodent Diet
	Standard rodent chow diet
	1, 2
	7.3
	<1.0
	0

	BJ-Comm
	Jack Links Matador Beef Jerky, Original flavor
	Commercial beef jerky – original formulation with nitrate
	1, 2
	200
	4.5
	0.05

	BJ-NoPres
	Mobtown Meatsnacks No-Nitrate Jerky
	Cured meat preparation with no added nitrate
	2
	<10.0
	<1.0
	0.27

	ChowAIN
	Research Diets AIN93M TemplateDiet
	Standard rodent chow diet
	3
	0
	0
	        0

	ChowAIN +
Beef
	Research Diets AIN93M Template High Beef Diet
	ChowAIN template isocaloric 35% protein high beef diet
	3
	0
	0
	0

	ChowAIN + Beef + Nitrate
	Research Diets AIN93M Template High Beef, Added Nitrate Diet
	ChowAIN + Beef template with added nitrate to replicate nitrate intake in BJ-Comm experiments
	3
	33.9
	0
	0


 




Table S3.  Nutritional Composition of AIN-93M-Like Animal Diets


	
	ChowAIN
(n=10)
	ChowAIN+Beef
(n=10)
	ChowAIN+Beef+Nitrate
(n=10)

	1kg Animal Diet
	
	
	

	Protein (g)
	124
	329
	329

	Fat (g)
	40
	68
	68

	Carbohydrate (g)
	731
	463
	463

	Sodium Nitrate (mg)
	0
	0
	33.9

	Diet Composition
	
	
	

	Protein (%)
	13
	35
	35

	Fat (%)
	10
	16
	16

	Carbohydrates (%)
	77
	49
	49








	Table S4. Nutritional Analysis of Lean Freeze-Dried Beef
	 

	
	
	
	
	

	Amino Acid Profile*
	
	
	Fatty Acid Profile (Expressed as Percent of Total Fat)
	

	Taurine
	0.11
	
	
	

	Aspartic Acid
	6.67
	
	Myristic (14:0)
	2.60

	Threonine
	3.22
	
	Myristoleic (9c-14:1)
	0.84

	Serine
	2.54
	
	C15:0
	0.39

	Glutamic Acid
	10.97
	
	Palmitic (16:0)
	22.57

	Proline
	0.11
	
	Palmitoleic (9c-16:1)
	3.25

	Glycine
	3.36
	
	Margaric (17:0)
	1.03

	Alanine
	4.21
	
	10c-17:1
	0.00

	Cysteine
	0.77
	
	Stearic (18:0)
	13.32

	Valine
	3.76
	
	Elaidic (9t-18:1)
	0.36

	Methionine
	2.02
	
	Oleic (9c-18:1)
	40.26

	Isoleucine
	3.57
	
	Vaccenic (11c-18:1)
	0.00

	Leucine
	6.00
	
	Linoleic (18:2n6)
	4.16

	Tyrosine
	3.27
	
	Linolenic (18:3n3)
	0.19

	Phenylalanine
	3.05
	
	Stearidonic (18:4n3)
	0.03

	Ornithine
	0.04
	
	Arachidic (20:0)
	0.10

	Lysine
	6.55
	
	Gonodic (20:1n9)
	0.76

	Histidine
	2.83
	
	Homo-a-linolenic(20:3n3)
	0.00

	Arginine
	4.62
	
	Arachidonic [20:4n6]
	0.80

	Tryptophan
	0.96
	
	3n-Arachidonic (20:4n3)
	0.00

	Total Amino Acid
	68.76
	
	EPA (20:5n3)
	0.07

	
	
	
	Behenoic (22:0)
	0.25

	
	
	
	Erucic [22:1n9]
	0.00

	Crude Protein*
	75.89
	
	Clupanodonic (22:5n3)
	0.18

	Crude Total Fat
	23.83
	
	DHA (22:6n3)
	0.03

	Percent Fat#
	6.9%
	
	Lignoceric (24:0)
	0.01

	Ash
	3.54
	
	Nervonic (24:1n9)
	0.00

	Grams per 100g Freeze-dried beef; *Percentage Nitrogen X 6.25, includes all nitrogen compounds; 
#Calculated from the fresh, unfreeze-dried sample


___



Table S5. Odds Associated with being hospitalized with mania as compared to control calculated by a logistic regression model incorporating the indicated 5 food exposures. Indicated odds rations and p values are adjusted for age, sex, race, socioeconomic status, body mass index, current cigarette smoking. P values were also adjusted for multiple comparisons using the Bonferroni correction. NS indicates P>.1.

	Exposure
	Odds Ratio
	95% Confidence Interval
	P Value

	Dry Cured Meat
	3.31
	 2.04-   5.38
	<4.21 10-6

	Undercooked Meat
	1.24
	.756-  2.02
	NS

	Raw 
Meat
	.967
	.61-1.52
	NS

	Undercooked Fish
	.603
	.20-  1.84
	NS

	Raw 
Fish
	1.93
	 .65-  5.70
	NS





Table S6. Exposure to specific cured meat products endorsed by individuals in the mania or control groups enrolled after January 1, 2015.

	

Group
	
Age
(Years)
	

Sex
	Parental
Education
(Years)
	
Meat
Sticks
	
Beef 
Jerky
	
Turkey
Jerky
	

Prosciutto
	

Salami

	Control
	26
	Female
	18
	No
	No
	No
	Yes
	Yes

	Control
	21
	Female
	16
	No
	Yes
	No
	Yes
	Yes

	Control
	42
	Male
	12
	No
	Yes
	No
	No
	Yes

	Control
	33
	Female
	12
	No
	Yes
	No
	No
	Yes

	Control
	22
	Female
	18
	Yes
	Yes
	No
	Yes
	Yes

	Control
	27
	Female
	16
	No
	Yes
	No
	No
	Yes

	Control
	21
	Male
	11
	Yes
	No
	No
	No
	Yes

	Control
	55
	Female
	12
	No
	No
	No
	No
	No

	Control
	23
	Female
	18
	No
	No
	No
	No
	No

	Control
	24
	Male
	18
	No
	No
	No
	No
	No

	Control
	25
	Male
	12
	No
	Yes
	Yes
	Yes
	Yes

	Control
	30
	Female
	16
	No
	No
	Yes
	No
	Yes

	Control
	41
	Male
	11
	Yes
	Yes
	Yes
	No
	Yes

	Control
	25
	Male
	18
	Yes
	Yes
	Yes
	Yes
	No

	Control
	28
	Female
	16
	No
	No
	No
	No
	Yes

	Control
	20
	Male
	13
	No
	Yes
	No
	No
	No

	Control
	28
	Female
	17
	No
	Yes
	No
	No
	Yes

	Control
	46
	Male
	16
	Yes
	No
	No
	No
	Yes

	Control
	22
	Female
	16
	No
	No
	No
	Yes
	Yes

	Control
	54
	Female
	14
	Yes
	Yes
	No
	No
	Yes

	Control
	28
	Female
	15
	Yes
	No
	No
	No
	Yes

	Control
	25
	Female
	17
	No
	No
	No
	Yes
	Yes

	Control
	23
	Male
	14
	No
	Yes
	No
	No
	Yes

	Control
	30
	Female
	16
	No
	No
	No
	No
	Yes

	Control
	29
	Male
	13
	No
	Yes
	No
	No
	Yes

	Control
	24
	Female
	12
	No
	No
	No
	Yes
	Yes

	Control
	37
	Female
	9
	Yes
	Yes
	Yes
	No
	Yes

	Control
	26
	Female
	18
	No
	No
	No
	Yes
	No

	Control
	21
	Male
	12
	Yes
	No
	No
	No
	Yes

	Control
	33
	Male
	13
	No
	No
	No
	No
	Yes

	Control
	44
	Female
	14
	No
	No
	No
	No
	No

	Control
	22
	Male
	18
	Yes
	Yes
	Yes
	Yes
	Yes

	Control
	27
	Male
	14
	No
	No
	No
	Yes
	Yes

	Control
	22
	Male
	14
	No
	Yes
	No
	No
	Yes

	Control
	53
	Female
	12
	Yes
	No
	No
	No
	No

	Mania
	55
	Male
	13
	No
	No
	No
	Yes
	Yes

	Mania
	56
	Male
	18
	Yes
	Yes
	Yes
	No
	Yes

	Mania
	24
	Male
	18
	No
	No
	No
	No
	No

	Mania
	46
	Female
	18
	Yes
	Yes
	Yes
	Yes
	Yes

	Mania
	34
	Male
	14
	Yes
	Yes
	Yes
	Yes
	Yes

	Mania
	32
	Female
	12
	Yes
	Yes
	Yes
	Yes
	Yes

	Mania
	21
	Male
	16
	Yes
	Yes
	No
	No
	Yes

	Mania
	58
	Female
	18
	Yes
	Yes
	Yes
	No
	Yes

	Mania
	33
	Female
	16
	Yes
	Yes
	Yes
	Yes
	Yes

	Mania
	25
	Male
	18
	No
	Yes
	No
	No
	Yes

	Mania
	35
	Female
	14
	Yes
	Yes
	No
	No
	Yes

	Mania
	23
	Female
	8
	Yes
	Yes
	Yes
	Yes
	Yes

	Mania
	24
	Female
	16
	No
	No
	No
	Yes
	Yes

	Mania
	54
	Female
	11
	Yes
	Yes
	No
	No
	Yes

	Mania
	27
	Female
	14
	Yes
	Yes
	No
	Yes
	Yes

	Mania
	52
	Female
	14
	No
	No
	No
	Yes
	Yes

	Mania
	54
	Female
	8
	Yes
	Yes
	No
	Yes
	Yes

	Mania
	22
	Male
	18
	Yes
	Yes
	Yes
	Yes
	Yes

	Mania
	45
	Female
	16
	No
	No
	No
	No
	Yes

	Mania
	27
	Female
	16
	No
	No
	No
	No
	No

	Mania
	39
	Female
	16
	Yes
	No
	Yes
	Yes
	Yes

	Mania
	35
	Male
	10
	Yes
	Yes
	Yes
	No
	No

	Mania
	45
	Female
	9
	No
	Yes
	No
	Yes
	Yes

	Mania
	57
	Female
	8
	No
	No
	No
	No
	No

	Mania
	24
	Male
	12
	Yes
	No
	No
	No
	Yes

	Mania
	24
	Male
	16
	Yes
	Yes
	Yes
	No
	Yes

	Mania
	54
	Female
	8
	Yes
	Yes
	Yes
	Yes
	No

	Mania
	27
	Female
	16
	Yes
	Yes
	Yes
	Yes
	Yes

	Mania
	22
	Male
	16
	Yes
	Yes
	Yes
	Yes
	Yes

	Mania
	29
	Female
	18
	Yes
	Yes
	Yea
	Yes
	Yes

	Mania
	41
	Male
	12
	Yes
	Yes
	No
	Yes
	Yes

	Mania
	28
	Female
	16
	Yes
	Yes
	No
	Yes
	Yes

	Mania
	33
	Female
	18
	Yes
	Yes
	No
	No
	Yes

	Mania
	63
	Male
	14
	Yes
	Yes
	Yes
	Yes
	Yes

	Mania
	30
	Male
	12
	Yes
	Yes
	No
	Yes
	Yes

	Mania
	25
	Female
	12
	No
	Yes
	No
	Yes
	No

	Mania
	40
	Male
	12
	Yes
	Yes
	No
	No
	Yes

	Mania
	34
	Male
	12
	Yes
	Yes
	No
	No
	Yes

	Mania
	19 
	Male
	13
	Yes
	Yes
	Yes
	No
	Yes

	Mania
	28
	Male
	12
	Yes
	Yes
	Yes
	No
	Yes

	Mania
	20
	Female
	18
	No
	Yes
	No
	No
	Yes

	Mania
	49
	Female
	9
	No
	No
	No
	No
	Yes





Table S7. Individual genes in the pathways depicted in Figure 3 A-D which are show >=2 standard deviation differences in the levels measured in the hippocampus of rats fed different diets. The genes are indicated using standard nomenclature and are color coded to reflect their expression between experimental groups.  Red depicts the genes that were shown to be up-regulated in rats diet Ch2BLN (33.9 mg/kg nitrate) as compared to rats fed diet Ch2b (0 mg/kg nitrate) whereas blue depicts down-regulated genes. Also indicated are the overall p values and directionality of the pathways based on the above orientation.

	Ingenuity Canonical Pathways
	P Value
	Predicted Pathway
Regulation
	Genes Included in Pathway

	Serotonin Receptor Signaling
	0.000871

	Bi-Directional
	Htr2c, Adcy9, Adcy4, Htr3a, Htr3b, Htr5b, Htr1a, Htr2a


	Role of Pattern Recognition Receptors in Recognition of Bacteria and Viruses
	0.000977
	Activated
	Ptx3, Pik3C2b, Cntf, Tlr8, Oas1b, Oas3, Irf7, Tgfb1, Kl, Pik3cg, Casp1, Tgfb2, Tlr7, Tlr3, Csf2, Atm


	NF-κB Signaling
	0.004169

	Activated
	Prkacb, Pik3C2b, Bmp4, Tnfrsf1a, Ube2n, Tlr8, Ngf, Tnfrsf11a, Tradd, Bcl10, Kl, Card10, Pik3Cg, Tlr7, Tlr3, Map4k4, Irak4, Atm 


	Sphingosine-1-phosphate Signaling
	0.008128

	Activated
	Casp6, Pik3C2B, Adcy9, Plcb2, Rhog, S1Pr5, Kl, Adcy4, Pik3Cg, Casp1, Casp4, Plch2, Atm 







Detailed Experimental Methods
Human Study Population 

Diets for Rat Experiments 
For Experiments 1 and 2, a standard rodent chow diet was used as a control diet (2018 Teklad Global 18% Protein Rodent Diet, Envigo, Madison, WI; “Chow2018”). The cured meat supplement used in Experiments 1 and 2 was a commercially available beef jerky product with high measured nitrate (“BJ-Comm”, Jack Links Matador Beef Jerky, Original flavor, Link Snacks, Inc., Winong, WI). For Experiment 2, a second, custom formulated beef jerky product was produced without added nitrate or other curing preservatives to be used for an additional dietary exposure group (“BJ-NoPreserve"; Mobtown Meatsnacks, Baltimore, MD). To create the BJ-NoPreserve preparation, USDA choice eye of round steak was purchased at a commercial vendor, sliced, and marinated overnight in a spice mixture without nitrated curing salt. Beef strips were dehydrated at 73.9oC for 15 minutes and then 62.8oC for 4-5 hours until a moisture:protein ratio of less than 0.75:1 was reached. For Experiment 3, purified diets were formulated and manufactured by Research Diets, Inc. (New Brunswick, NJ) based upon the AIN-93M purified rat diet 1 ("ChowAIN") with either lean freeze-dried beef only (“ChowAIN+Beef”) or both beef and sodium nitrate (“ChowAIN+Beef+Nitrate”) added. Details regarding the nutritional composition of purified diets in Experiment 3 are presented in Tables S4-S6. Sodium nitrate was purchased from Sigma-Aldrich Co. (St. Louis, MO) and lean freeze-dried beef was manufactured by our research team (C.S.W. & W.W.C. at Purdue University, West Lafayette, IN) as follows: ground beef (93% fat free) from the pectoral muscle (West Lafayette, IN) was dehydrated over five days via freeze-drying (-20°C to 10°C at 120mtorr; Virtis GPFD 24DX48, Stone Ridge, NY), ground into a fine powder, and sent for nutritional analysis before diet incorporation. Macronutrient and amino acid analyses of lean beef powder are presented in Tables S2-S4.


Novel Environment Activity: Activity in a novel environment was measured in Experiments 2 and 3. On the day of testing, each rat was brought to a novel testing room in its home cage and immediately placed into a clean activity monitor chamber for 10 minutes. Testing was conducted in the middle of the light cycle period, with testing order alternating between diet groups. Locomotor activity data (distance travelled) were collated into 1-minute bins for analysis.  

Statistical Analysis for Behavioral Studies
Statistical analyses were completed using Statistica 7 (StatSoft, Tulsa, OK). Data are expressed as means ± SEM. In Experiment 1, differences between groups were assessed via Student’s t-test.  In Experiments 2 and 3, differences between groups were assessed using one-way or mixed model analysis of variance (ANOVA) with “Diet” as a between subject factor and “Time” as the repeated factor followed by Tukey’s post-hoc analysis. In Experiment 3, the ChowAIN+Beef+Nitrate group was compared to the ChowAIN and ChowAIN+Beef groups by one-way ANOVA analysis followed by planned comparison t-test. For all tests, P < 0.05 was considered significant. 

Tissue Collection
Rats were killed via rapid decapitation on day 35 of dietary exposure in the middle of the light cycle, with order of sacrifice alternated between experimental groups. Brains were removed and divided along the midsagittal plane. The left hemisphere of the brain was immediately frozen on powdered dry ice and then stored at -80oC. The right hemisphere was further fresh dissected to remove the right whole hippocampus, which was immediately frozen in liquid nitrogen and stored at -80oC for microarray analysis as detailed below. In Experiment 3, a constant 5-centimeter section of the jejunum of the small intestine was dissected and fecal matter collected for 16S rRNA microbiome sequencing as detailed below. The ileal and jejunal fecal collection areas were kept separate and sterilized with 100% EtOH between each animal.

Microarray Analysis
Hippocampal RNA transcript levels were quantified by microarray analyses on the Affymetrix Rat Clariom S Array GeneChip (Thermo Fisher Scientific Inc.), which interrogates all known exons of >27K coding transcripts. RNAs were amplified into cDNA and biotinylated by in vitro transcription with Affymetrix reagents, using the 3' IVT Pico Target Labeling Kit protocol as described in the Affymetrix manual (www.affymetrix.com/support/ technical/productupdates/wt_1_1_assay.aff). Biotinylated cDNAs were purified, fragmented, and subsequently hybridized to the arrays.

Data Normalization and Statistical Analysis for Microarray Transcriptomics
[bookmark: _GoBack]Affymetrix CEL files, containing the raw GeneChip data, were prepared using GeneChip Command Console software. These data were extracted and normalized with Partek Genomics Suite v6.6 (Partek Inc., St Louis MO, USA)) software using the Robust MultiArray Analysis algorithm2. To detect differentially expressed genes under various conditions, a single expression value was assigned for each transcript, which value incorporates expression information from all its exons. One-way two-tailed ANOVA was used to evaluate differential gene expression, as fold changes, and detect statistical significance between samples from experimental rats fed  ChowAIN+Beef+Nitrate (33.9 mg/kg nitrate) as compared to rats fed ChowAIN+Beef (0 mg/kg nitrate). Transcripts with a difference in expression of at least 2 SDs in either direction were selected for pathway analyses.

Pathway Analysis
Pathway, Upstream Regulator, Function, and Network analyses were generated using QIAGEN Ingenuity Pathways Analysis (QIAGEN Ingenuity Systems, Redwood CA, USA), which facilitates the interpretation of microarray data by mapping the over 2SD differentially expressed genes into known functional pathways and evaluating their enrichment. These analyses identified statistically increased representations of the differentially expressed genes in biologically relevant processes. Based on its curated Knowledge Base (QIAGEN Bioinformatics IPA Fall Release, Sept. 2017), Ingenuity Pathways Analysis further predicted whether the genes’ observed levels of altered transcription were in accordance with regulatory relationships from the literature; for example, elevated expression of gene A (a known inhibitor of gene B) is observed together with reduced expression of gene B. Canonical Pathways with Fisher’s exact test probability values p<0.01 were included in the final analysis 3.

Microbiota Analyses
To assess the bacterial composition of the rats' small intestine, ileal and jejunal fecal contents obtained following the completion of experiment 3 were collected for 16S rRNA gene sequencing. Genomic DNA was isolated from  ileal and jejunal samples obtained from rats fed the ChowAIN+Beef+Nitrate (33.9 mg/kg nitrate) and ChowAIN+Beef (0 mg/kg nitrate) preparations, along with 17 blank extraction and library preparation control samples, using Quick DNA Fecal Mini kit (Zymo Research, Irvine California). Libraries were prepared targeting the v3v4 region on the 16S rRNA gene using the standard Illumina 16S Metagenomic library preparation guide. Each library concentration was determined using Quibit normalized to 4nM and 5µl of each library was pooled together, along with blank control library samples, for sequencing. The pooled library mix was denatured with 0.2N NaOH and subsequently diluted to 10pM using HT1 (hybridization buffer) supplied by Illumina. Prior to loading, the library was spiked with a 10% 20pM PhiX standard.  Sequencing was performed on the MiSeq Illumina sequencing platform using a 2 x 300 PE sequencing reagent kit (Cat # MS-102-3003 Illumina, San Diego, CA). 

Prior to analyses, raw paired-end reads were demultiplexed using 5’ index information, and adapter sequences were removed. Then directional reads designated R1 and R2 were analyzed separately using the Qiime 2 platform (v 2017.7) 4.  The DADA-q2 plugin 5 was utilized to remove low quality reads and phage sequences. In this process, R1 and R2 reads were truncated to 153bp (QS 33) and 140bp (QS 32) high quality read lengths, respectively. All unique sequences were collected into a feature table, which was filtered for blanks and low abundance features using the feature-table q2 plugin 6.

Multiple sequence alignment was performed by employing the MAFFT alignment plugin 7 followed by generating a phylogenetic tree using FastTree 8 for in order to compute phylogenetic diversity analyses, including several alpha and beta diversity metrics, such as number of observed OTUs, Shannon’s equitability and Pileou’s evenness index. To explore the taxonomic composition of the samples, taxonomy was assigned to sequences using a pre-trained naïve Bayes classifier and q2-feature-classifier plugin (https://github.com/qiime2/q2-feature-classifier). This classifier was trained on Greengenes 13_8 99% OTUs, where the sequences were trimmed to only include v3v4 regions of the 16S rRNA gene bound by Illumina primer pairs. Prior utilizing q2-taxa plugin (https://github.com/qiime2/q2-taxa) for collapsing feature table by their taxonomy at family level, feature tables were rarefied to 30000 reads per sample. Following logarithmic transformation using a minimum value of 10.  The results were displayed graphically in the form of sunburst charts as previously described. 9 Sequence reads mapped to bacterial families were compared using mixed effects models in which group was employed as a fixed effect and read direction (R1 and R2) was analyzed as a random effect. 
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