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Fig S1: MEM protocol optimization. A) MEM protocol was tested with and without Proteinase K (PK) treatment on mammalian 

mouse cell culture. Host was quantified after MEM treatment and DNA extraction with single-copy mouse primers with qPCR. (N=3 

technical replicates for DNase and DNase+PK condition, N=1 for control; error bars are 95% CI). B) MEM protocol was performed on 

mammalian mouse cell culture to compare the effectiveness of a homogenizer or vortexer in host cell disruption. A comparison between 

homogenizer (4.5m/s for 30 sec) vs vortexer adapter (1 min at max speed) was performed and remaining host DNA after MEM treatment 

was quantified using qPCR on single-copy mouse primers. We concluded homogenizers are not necessary and this may be important 

for field work for future environmental samples (N=3 technical replicates for Homogenizer and Vortexer condition, N=1 for control; 

error bars are 95% CI). C) MEM was performed on 3 rat biopsies split into two different reactions with 15-min or 30-min incubation at 

37 °C. Host load was quantified through LINE1 transposon primers with qPCR. Minimal differences in host DNA removal with 

incubation of 15 or 30 minutes in nuclease. Final protocol used 15 minute incubation to minimize processing times (N=3 biological 

replicates from one rat). 
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Fig S2: Impact of host depletion on specific bacterial phyla. Log2 fold-change between relative abundance of genera within each 

phylum in treated and control samples from 16S rRNA gene sequencing data for A) mouse stool with a variety of host depletion 

methods (N=3 biological replicates), B) human saliva on paired MEM-treated and untreated controls (N=3 technical replicates), and 

C) human biopsies on paired MEM-treated and untreated controls (N=4 biological replicates). The histograms in B-C) are overlaid 

with a normal distribution (black line).   
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Figure S3: Saliva host depletion variation across participants. All commercial host depletion protocols and MEM were performed on 

two separate saliva donors a total of three times per donor. After host depletion, host load and bacterial load were quantified with qPCR 

of single-copy human primers and 16S rRNA gene primers. A) Host loads in participant 1 saliva was 10-fold lower compared to 

participant 2 (shown in Fig 1E) we tested. The addition of DTT did not have an effect on the participant with lower host load but caused 

higher reduction in host in the participant with higher initial host load. Dashed line indicates limit of blank (LOB) defined as LoB = 

meanblank + 1.645(SDblank) based on three processing blanks. B) Additionally, we see minimal loss of microbial DNA from PMA 

treatment in participant 2 saliva (right) but dramatic microbial losses in participant 1’s saliva. This loss in low host saliva may be due to 

excess PMA that was incompletely inactivated. Disadvantage of lyPMA is it will need to be reoptimized for each sample’s biomass. 

(Patient 1: N=3 biological replicates. Patient 2: N=3 biological replicates for lyPMA, MolYsis, and QIAamp. N=4 biological replicates 

for Control with N=2-3 technical replicates. N=4 biological replicates for MEM with N=3 technical replicates for one biological 

replicate. N=3 technical replicates for MEM+DTT; error bars are 95% CI). 
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Figure S4: Characterization of mouse mucosal microbiomes following host-depletion protocols. Homogenized mouse intestinal 

mucosa scrapings were divided into each host depletion method with one sample immediately processed with nucleic acid extraction to 

serve as a control (N=3 technical replicates). Analysis of mouse mucosa scrapings through 16S rRNA sequencing revealed microbiome 

is heavily dominated by Lactobacillus. Attempted analysis of 16S rRNA sequencing data to characterize bacterial bias are difficult to 

interpret due to the low biodiversity. In the mucosal scrapings, the well-studied mucosal SFB, Candidatus arthromitus, was slightly 

enriched in MEM and the PMA method whereas it was depleted in the Molysis+PK and QIAamp methods. 

 

 

 

 
Figure S5: Bacterial load present in saliva and extraction/processing blanks. Bacterial load measurements for saliva samples that 

were shotgun sequenced compared to processing and extraction blanks. Dashed black line represents the measurement LOB. (N=3 

technical replicates).    
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Fig S6: Abundance of participant unique species. From shotgun sequencing of 5 participants longitudinally, unique species were 

defined as present in only one of the five participants. Relative abundances of some of these unique species are shown with the bars 

representing the average abundance across all 12 biopsies from one participant.  

 

Fig S7: MAG of Fusobacterium. From two MEM-treated ascending biopsies from CT18, a MAG of Fusobacterium was constructed 

(completeness: 94%, redundancy: 1.4%).  
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Figure S8: Genes driving participant unique strains of Phocaeicola vulgatus. A) 100 annotated genes found in only CT12 were 

sorted based on COG20 Category and the number of genes in each category are shown. B) The same analysis was repeated for genes 

found in only CT12 and one other participant (labeled). 
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Figure S9: Fixation index across MAGs with varying deviation from reference. Six MAGs with greater than 50X mean coverage 

were selected for SNPs analysis. Fixation index analysis was performed on each MAG for various thresholds of minimum departure 

from reference nucleotide. Clustering of fixation index by location can be seen for some MAGs (red indicates terminal ileum samples 

vs blue are descending colon).  
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