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Supplemental Information

Supplemental Figures and Legends

A

Observed abundance

Figure S1. Mock library composition evaluation. Related to Figure 1. A Zymogen mock
community library was used for sequence library construction at 10 and 1 ng in duplicate
between both sequencing runs. QIIME2 / DADAZ2 unfiltered data was given taxonomical
assignment via SILVA and assessed via the “g2-quality-control” plugin. (A) Taxon accuracy rate
(TAR), taxon detection rate (TDR) and linear regression scores (r-squared) are plotted at each
taxonomic level. (B) Expected vs observed abundance of each species in the mock community
is plotted at each taxonomic level. (C) Distance between false positive observations vs nearest
expected feature. Misclassifications were unique to environmental contaminant taxa and no

1.50

1.251

1.00 4

0.75 4

0.50 4

0.25 4

0.00 4

—0.25

Taxonomic level

-0.504 7

10

Count

025 050 075 1.00 1.25

Expected abundance

~0.50 -0.25 0.00 1.50

=6 -4 -2 0 2 4 6

Distance to nearest expected feature

I TAR

Il TDR

N r-squared

I Observed / Expected Taxa

false negative features were observed (not shown).
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Figure S2. Alpha-diversity at different rarefaction levels. Related to Figure 1. Total observed
OTUs (here ASVs) are plotted (A) vs sequencing depth and each sample that can
accommodate that sequencing depth is plotted in (B).
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Figure S3. Run to Run variability quantification. Related to Figure 1. A Run vs Run Beta
diversity comparison was performed for unfiltered data by comparing unweighted Unifrac
distances as described in the methods. Pairwise PERMANOVA of Run-1 vs Run-2 (group size
of 2, sample size of n=134 total indexes) was performed in 999 permutations resulting in a
pseudo-F value of 0.567, p-value of 0.999 and corrected g-value of 0.999. No significant
differences were observed between each run.
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Figure S4. 16S Alpha and Beta diversity of serum microbiomes changes with subject
status. Related to Figure 1. Species richness is displayed based on Faith’s phylogenetic
diversity (Faith, 1992) (A) and species evenness based on Pielou’s evenness index (Pielou,
1966) (B) for healthy, type-ll diabetic (T2D) and type-ll diabetics with periodontitis (T2DP)
samples. Each graph used minimally filtered data for analysis. Significance was determined by
Kruskal-Wallis analysis of variance (Kruskal and Wallis, 1952) for each comparison indicated
and Benjamini-Hochberg correction (Benjamini and Hochberg, 1995) was applied to generate
adjusted g-values. * indicates g-value < 2e-3 vs healthy, ** indicates g-value < 0.024 vs
healthy, (C) Beta-diversity Bray Curtis distances. Pairwise PERMANOVA of each category vs
each (group size of 3, n=112) was performed in 999 permutations. *** indicates g-value differs
from healthy < 0.001.
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Figure S5. LEfSe Comparisons reveal taxonomical differences between subject groups.
Related to Figure 3. (A) LEfSe Cladogram plots (Segata et al., 2011) reveal general taxonomic
shifts compared to (B) specifically enriched genera or species in all diabetics vs healthy and (C)
compared across all 3 subject groups. Data was generated from DADA2 / QIIME2 analyzed
data aligned to the SILVA database that was then filtered for contaminating taxa abundant in
no-template control indexes. Pseudomonas genus / species level results were also removed for

clarity.
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Figure S6. Cytokine correlation with specific taxa in healthy subjects. Related to Figure 7.
HOMD/RDP assigned taxonomy of MED analyzed 16S data for healthy samples and cytokine
concentrations were analyzed via Pearson correlation coefficient in R using the rcorr function.
Significance was determined using the asymptotic p-values generated by rcorr with * = p-value
<0.05 ** = p-value <0.01. Data are strictly filtered with taxa present in no-template controls
subtracted.
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Figure S7. 16S Alpha and Beta diversity of serum microbiomes changes with subject
status. Related to Figure 1. Alpha diversity is displayed based on Shannon’s index (Shannon
and Weaver, 1975) (A) and species evenness based on Simpson’s evenness measure
(Simpson, 1949) ) (B) for healthy, type-Il diabetic (T2D) and type-Il diabetics with periodontitis
(T2DP) samples. Each graph used minimally filtered data for analysis. Significance was
determined by Kruskal-Wallis analysis of variance (Kruskal and Wallis, 1952) for each
comparison indicated and Benjamini-Hochberg correction (Benjamini and Hochberg, 1995) was
applied to generate adjusted g-values. * indicates g-value < le-5, ** indicates g-value < 0.007,
(C) Beta-diversity unweighted Unifrac distances. Pairwise PERMANOVA of each category vs
each (group size of 3, n=112) was performed in 999 permutations. *** indicates g-value differs
from ‘healthy’ < 0.02.



XanWﬂbacter%eae ] * *

2 ]
i ol s -
CUH red TOlaeSO aClefllé :
unciﬁturgg erac%1 E’:WS?&:
fdn"‘?“ﬂ{,’ﬁm sp A ?&E‘B ‘52:
tre ICOCCU, -

Sispes SR 98%;
Shepge&cus orgfﬁu:

Sp"é‘;?ﬁﬁ'é’”as r?lés aero Iﬁ E
S
go F@?(ﬂa

*h * ke

Rk
wx * L

*k

’I I I' I
*

*
**

:rarI il *

1
|

*
*

*
*

IUFTI 9 *k

ok
*k

Hothlavdenﬁxcariosa.ATC ? 2 E
omorﬁ cketisiales -
Rhodoba eraceae:
Pseudoclavibacter. eca \s-
bacteri f?ﬁ i ? } :: = *
L S A pleyg ‘5& |sJ ??“ 8- * *
Prevoteel}“3 isti cm eE?) |8'
Popnsneaap SR
hyromonas -

P%Ptom hllS seé: é;
Il
PeptgnlpWﬁJs groasaercsmlsoﬁh .

Paracoccus. eel-
Paracoccus.s; nginis -

oe:
O bact 5
Sl
Nocardioi ss 03}5-
d\cw es -
ot riaceae -

Mycobacler{b\mplu srr}a z;aie, E
Moryel g‘%ngcwgenes:
Microbacterium S[M Rﬁ Eﬁlug 5

robacterium -
cleri 1

Mé“““af"macﬁeu“mwgf%ﬁﬁ'g%g

*
*
*
*

*k
*k

*
*
*
*
*
E *
*x
**

3 *
e ke

*k

*k
*x

*k

*

ok

*k

* value
o xR

|”'|'||

*
*,
* * M *
*
*

*k

*

- o e 0.5
w
Hk
teri

Melhm tiwa?t rlﬁ%rg:lu%g%ev osasmoIaE

*

*x *x

ﬂSSI |a h

*k

Lactobacillus. R0 .oral. éﬁus gasb:z{; E
Laclo a ﬂ sE
JeolgahcocciH Ino| gacl num:

HﬁemOphlluﬁaeE: a?ﬁ: %er%ﬁ {i E
0728 -

Gordonia.ofitidis. N
aIIlowe aceae b
usobacterium -
freshwater.m e .

Flavobacterium..
Eubacterium. SE cra?%l ne,

*
*

*k

*k

* ok III#

*

*
*
*
I* . ,'I )
* ko

*

*
*
*
*
*

*k

* %

i'l" |||'|'|'= |
" RYE!

e ST
Deinococ us gﬁa?cﬂcus:

Corynebacterium.vitaeruminis. ﬁcfd
e neéac{erlblrn smgu are -

*k
Kk

**

*k

Chryseobaelerlu Sﬁg\zé:r:\xe%%l\n %” rgg :

cterium -

R .'é‘gr';% omatls -

Capnncyéorg ..oral.clone. -
VBACiarim vens urggnse-

um -
Brachybacte umr SUm -
yoa E ygac rum -

* %

Kk

* %

’I I i I* I
*

*k
*k

*

sk [k

A
Anaerococcus.sp. Nl\a%se%bgg Eg

* %

Acinetobacter.lwoffii. NCT(f\ ggﬁ%"%‘ﬁ%} RO Ip i@#ﬁz

tﬂbaﬂteé ba
Acidithiobaci Paceae

*
*
*
*
%
*
*
. *
*
*

*

IFNg'I*'
L4

E.Selectin ™
GM.CSF~
IFN.a~
IL.107
IL.12p70~
IL17A
ILia™®
IL1b™**
IP.107
MCP.1
MIP.1b~
P.Selectin
sICAM.1~
TNF.a~

72
73

74
75
76
77
78

Figure S8. Host-microbial correlation resolved type-ll diabetic associations with
inflammatory cytokines. Related to Figure 7. SILVA assigned taxonomy of DADA2 analyzed
16S data for both T2D and T2DP samples and cytokine concentrations were analyzed via
Pearson correlation coefficient in R using the rcorr function. Significance was determined using
the asymptotic p-values generated by rcorr with * = p-value <0.05 ** = p-value <0.01. Data are
strictly filtered with taxa present in no-template controls subtracted.
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Figure S9. Cytokine correlation with specific taxa in healthy subjects. Related to Figure 7.
SILVA assigned taxonomy of DADA2 analyzed 16S data for healthy samples and cytokine
concentrations were analyzed via Pearson correlation coefficient in R using the rcorr function.
Significance was determined using the asymptotic p-values generated by rcorr with * = p-value
<0.05 ** = p-value <0.01. Data are strictly filtered with taxa present in no-template controls
subtracted.
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Transparent Methods

Subiject recruitment, sampling and storage

Subject recruitment has been described previously (Freire et al., 2017). Peripheral venous blood
(~60 ml) was collected from patients diagnosed with T2D and from healthy nondiabetic controls.
Blood samples were collected and centrifuged at 2300 rpm, and serum was isolated and frozen
at -80°C until analysis under IRB protocol #13-07. All subjects gave signhed informed consent
prior to study evaluations. Clinical periodontal data and peripheral venous blood were collected.
The diagnosis of T2D was made by the subject’s primary care physician following American
Association of Diabetes guidelines (American Diabetes Association, 2015). Information was
collected on subject demographics (age, gender, self-reported ethnicity, and self-reported
smoking status), body-mass index (BMI; kg/m2), blood total cholesterol, blood glucose (point-of-
care), percent hemoglobin A1C (HbAlc), and periodontal condition (Armitage, 1999). HbAlc
was used to determine the level of glycemic control for diabetic subjects. One T2D individual
lacked HbAlc measurements but fit based on all other diagnostic criteria (blood glucose >200
mg/dl) as well as cytokine profiles in accord with other T2D individuals. Neutrophil and
monocyte cell counts were determined by lab assay (described below). Individuals were
excluded if they were taking insulin sensitizers, nonsteroidal anti-inflammatory drugs, or
antimicrobials within 3 months of study initiation. Smoking status was defined by CDC NHIS
terms
(https:/iwww.cdc.gov/nchs/nhis/tobacco/tobacco_glossary.htm#:~:text=Former%20smoker%3A
%20ANn%20adult%20who,in%20his%200r%20her%20lifetime). Site collection before blood
draw: Samples were drawn in clinical phlebotomy settings. From all serum sampled for this
microbiome study, a total of 81 subjects (N=24 healthy, N=57 T2D) were included for analysis,
all of whom were unrelated and over 18 years of age (range: 28-79 years of age).

Sample preparation for 16S analysis

DNA Extraction

Frozen serum from N=81 samples (N=24 healthy, N=32 T2D and N=25 T2DP) were thawed on
ice and aliquots were separated for DNA extraction. DNA was extracted using the Epicentre
MasterPure Complete DNA and RNA Purification kit (Lucigen, WI, USA). Extraction was carried
out using the manufacturer’s instructions, with modifications that enabled bead beating. Briefly,
200pL of Tissue and Cell Lysis Solution (2x), 100uL of nuclease free water and 2uL of
Proteinase K were added to Lysing matrix B (LMB) tubes (MP Biomedicals, Santa Ana, CA).
Thereafter 100uL of serum was added to the tubes and placed in a Beadbeater (Biospec) for 30
seconds, then placed on ice for 3 minutes and then repeated. Each round of DNA extractions
included a no template control, which consisted of 100uL nuclease free water instead of serum.
The samples were then incubated and extracted as described in the manufacturer’s instructions.
Total DNA was precipitated using the manufacturer’s instructions, however 300 pL of MPC
Protein Precipitation Reagent was used to accommodate the increased volume. DNA was
eluted in 50pL of nuclease free water.

16s rDNA primers 27F
(TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGAGAGTTTGATYMTGGCTCAG) and 519R
(GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGGWATTACCGCGGCKGCTG)
(Stackebrandt and Goodfellow, 1991; Turner et al., 1999) were used to amplify the V1-V3
regions of 16s rDNA in a 50 pL reaction using 2x Q5 HiFi mastermix (New England Biolabs,
Ipswitch, MA) and 23 pL of extracted DNA (35 cycles).
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lllumina MiSeq Library preparation

After the first round of PCR was carried out it was cleaned with Ampure XP beads (Beckman
Coulter, Pasadena, CA) and then visualized by agarose gel electrophoresis. Full indices and
adapters were added using the lllumina Nextera Index Kit (lllumina, San Diego, CA) by running
the second round of PCR (50 ng of template DNA, 5 cycles) in 2x Phusion HF Master Mix (New
England Biolabs, Ipswitch, MA). PCR were then cleaned with Ampure XP beads and analyzed
by agarose gel electrophoresis and using the Agilent BioAnalyzer DNA10OO chip (Agilent
Technologies, Santa Clara, CA). Samples were then quantified and normalized prior to pooling
using a Qubit fluorimeter (Invitrogen, Carlsbad, CA). The final pooled library was gquantified with
the KAPA Biosystems lllumina Kit (KAPA Biosystems, Woburn, MA) via gPCR in a Roche
LightCycler480. Samples were sequenced (2x250 bp paired-end) on an lllumina MiSeq
(lumina, San Diego, CA) at the Rhode Island Genomics and Sequencing Center (Kingston, RI).

Mock Community Standards Preparation

In order to quantify potential bias due to low template concentrations, PCR amplification, and
contamination, we performed mock library assemblies with commercially available bacterial
genomic DNA templates (Zymo Research #D6305). We amplified 2 libraries using 10 and 1 ng
total starting templates in both sequencing runs for a total of 4 mock libraries synthesized.Total
DNA species composition is provided in the manufacturer’s instructions.

16S clone library resequencing

Primers were made to amplify regions of 16s rDNA that enable differentiation of the
Acinetobacter species. Primers used were

0MR328 (TAGCGGCGGACGGGTGAGTAATGCTTA) and

0MR329 (TTCCGACTTCATGGAGTCGAGTTGCAGAC). 50 pL reactions in 2x Q5 mastermix
(New England Biolabs, Ipswitch, MA) were run for 35 cycles using 23 pL of DNA extracted from
serum as the template. The products were then purified using the Qiagen PCR purification kit
according to the manufacturer’s instructions. Gotaq 2x mastermix (Promega, Madison, WI) was
used to generate ‘A’ overhangs via PCR for 5 cycles using 10 uL of purified DNA as the
template. 4pL of the resulting PCR products were then used to generate clones using the TOPO
TA Cloning Kit (Invitrogen, Carlsbad, CA) according to the manufacturer’s instructions which
was modified to use 0.5uL of TOPO vector. Clones were then transformed into NEB5a cells
using the manufacturer’s instructions and plated on LB plates supplemented with 0.1mM IPTG
and 40ug/mL Kanamycin. Additionally, 40ul of 40mg/mL of X-gal was spread onto each plate
prior to plating to enable blue-white screening. The plates were incubated for 24 hours at 37°C.
White colonies were inoculated into liquid cultures of LB supplemented with 40ug/mL
kanamycin. Plasmids were extracted using QIlAprep Spin Miniprep kit (Qiagen, Venlo,
Netherlands). Inserts were sequenced using the M13 Forward (GTAAAACGACGGCCAGTG)
and M13 Reverse (CACAGGAAACAGCTATGACC) primers on an Applied Biosystems 3500xl
using the “BigDye” Terminator v3.1 Cycle sequencing kit. Sequences were analyzed using
NCBI BLAST (NCBI Resource Coordinators, 2018). A maximum of 10 colonies were screened
for each sample or until a sequence matched a species belonging to the Acinetobacter
baumanii- calcoaceticus complex.

Cytokine Quantification
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Frozen (-80°C) subject serum was brought up to room temperature and assayed using the
Invitrogen human inflammation 20-plex ProcartaPlex cytokine panel (Thermo Fisher Scientific,
Waltham, MA) on a Luminex 200 instrument (Luminex, Austin, TX) in universal assay buffer.
Assayed cytokines included: MIP-1a, IL-1pB, IL-4, IP-10, IL-6, IL-8, IL-10, IL-12p70, IL-13, IL-
17A, IFN-y, GM-CSF, TNF-a, MIP-1B, IFN-a, MCP-1, P-Selectin, IL-1a, sICAM-1, and E-
Selectin. Following manufacturer protocols, all samples were run on a plate with 7 standards
(diluted 1:4) and a control (universal assay buffer only), with all samples, standards, and
controls run in duplicate similar to our methods previously (Pessoa et al., 2019; Kleinstein et al.,
2020) .

Quiality control (QC) steps were conducted according to manufacturer recommendations by
XPONENT 4.2 software (Affymetrix eBioscience, San Diego, USA). Any standards with <70 or
>130 % recovery of beads were invalidated. Samples were required to have a bead count of
>30 beads recovered (all samples had >100 beads recovered and none were excluded at this
step). Following QC, results were reported as average pg/mL for all measured cytokines. The
lower limit of quantification (LLOQ) was determined based on the standard curve (after QC) as
the average value of the lowest validated standards. Values at or below the LLOQ for each
cytokine were reported at the LLOQ. As samples were run in two batches (with similar LLOQs
for each batch), LLOQ for the cytokines (in pg/mL) were averaged across both runs: MIP-
10=1.79, IL-13=5.58, IL-4=23.99, IP-10= 1.17, IL-6=18.89, IL-8=2.48, IL-10=2.01, IL-
12p70=11.72, IL-13=5.63, IL-17A=4.63, IFN-y=11.93, GM-CSF=14.57, TNF-a=9.66, MIP-
1B=7.66, IFN-a=1.32, MCP-1=3.73, P-Selectin=1077.15, IL-1a=0.74, sICAM-1=442.80, and E-
Selectin=441.00. To compare cytokine levels between study groups, unpaired t-tests were used
with a significance threshold of p<0.05 and no assumption of consistent standard deviation.

Minimum Entropy Decomposition analysis of sequence libraries

Poor quality reads were discarded using flexbar (Dodt et al., 2012). Reads were then treated as
single end reads and trimmed for quality and to a length of 160bp using Trimmomatic (Bolger,
Lohse and Usadel, 2014). Minimum Entropy Decomposition (MED) was performed as described
in the oligotyping pipeline (Eren et al., 2015), generating a list of node representative sequences
and their relative abundances. Taxonomic assignment of representative sequences were
generated based on aligning 16s rRNA sequences at 98.5% identity against the eHOMD
database (Escapa et al., 2018) and further evaluated using the Ribosomal Database Project
(RDP) database (Cole et al., 2014). MED nodes were assigned species level taxonomy based
on >98.5% identity matches to eHOMD and/or RDP with eHOMD designations used as 1
priority as our intial aim was to identify oral taxa. Node frequency tables now assigned
taxonomy were then used in association with sample metadata for Linear Discriminate Effect
Size analysis (LEfSe) (Segata et al., 2011).

OIIME?2 analysis of sequence libraries

*All Scripts at end of this document. All work was performed on the University of Rhode Island
High Performance Computing Bluewaves cluster:

https://web.uri.edu/hpc-research-computing/cluster-specifications/

Data Import


https://web.uri.edu/hpc-research-computing/cluster-specifications/
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Fastq sequence data were imported using the import-fastq.sh script. Generated demux.qzv
files were viewed using https://view.giime2.org/ via the “quality viewer” function to determine
location for sequence quality trimming used in the following step.

Fastg Trimming, DADA2 Analysis, Run-run Merging

A second sequencing run of the prepared lllumina libraries was performed to ensure maximum
sequencing depth without further PCR ampilification of starting template. At the end of the “D2-
merge.sh” script we then used the Rarefaction-alpha.sh script output (Fig. S2) to determine
read depth (22,000) to use in downstream commands.

Initial Alpha and Beta Diversity Measurements and Run-run Comparison Testing

Merged libraries were used in the Alpha-Beta-An.sh script to determine initial phylogenetics on
unfiltered data using the QIIME2 core-metrics-phylogenetic function, Alpha and Beta diversity
calculations via QIIME2 alpha- or beta-group-significance functions as well as Beta diversity
difference calculation (beta-group-significance) between sequencing Run 1 vs. Run 2 (Figs. S3,
S4).

Mock Community Standards Quality Control Testing

This section uses the mocklibQC1.sh and mocklibQC2.sh scripts. Taxonomy files used are
described below. The *-bar-plots.qzv file generated in the 1% script was viewed at
https://view.giime2.org/ and the level 6 data from this plot was exported as a .csv file which
provides the reads per each taxa. This data was converted to proportion of total reads per each
taxa and converted into the Zymo_actual.tsv file. The Zymo_expected.tsv file was generated by
editing the Zymo_actual.tsv file with the proportion for each taxa present as provided in the
manufacturers reference:

https://files.zymoresearch.com/protocols/ d6305 d6306 zymobiomics microbial community d
na_standard.pdf

These .tsv inputs were then used in the mocklibQC2.sh script to output the visualizations seen
in Figure S1.

Classifier Setup and Editing
Initial import of the SILVA 132 classifier was performed by running the following command:
wget https://data.qgiime2.0rg/2019.7/common/silva-132-99-nb-classifier.qza

Classifier setup was then performed using the classifier.sh script. Upon searching the silva-
taxonomy.qgzv file generated, we noted that there were no reads that matched A. baumanii
sequences at all. We used the rep-segs.merge.qgzv file output from the D2merge.sh script
saved as a FASTA file from within the QIIME2 viewer function and performed a pairwise blast vs
the full length A. baumanii 16S sequence from NCBI:

>A.baumanii 16s

AACGCTGGCGGCAGGCTTAACACATGCAAGTCGAGCGGGGGAAGGTAGCTTGCTACCGG
ACCTAGCGGCGGACGGGTGAGTAATGCTTAGGAATCTGCCTATTAGTGGGGGACAACATC
TCGAAAGGGATGCTAATACCGCATACGTCCTACGGGAGAAAGCAGGGGATCTTCGGACCT
TGCGCTAATAGATGAGCCTAAGTCGGATTAGCTAGTTGGTGGGGTAAAGGCCTACCAAGG
CGACGATCTGTAGCGGGTCTGAGAGGATGATCCGCCACACTGGGACTGAGACACGGLCCC


https://view.qiime2.org/
https://view.qiime2.org/
https://files.zymoresearch.com/protocols/_d6305_d6306_zymobiomics_microbial_community_dna_standard.pdf
https://files.zymoresearch.com/protocols/_d6305_d6306_zymobiomics_microbial_community_dna_standard.pdf
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AGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGGGGAACCCTGATCCAG
CCATGCCGCGTGTGTGAAGAAGGCCTTATGGTTGTAAAGCACTTTAAGCGAGGAGGAGGC
TACTTTAGTTAATACCTAGAGATAGTGGACGTTACTCGCAGAATAAGCACCGGCTAACTCT
GTGCCAGCAGCCGCGGTAATACAGAGGGTGCGAGCGTTAATCGGATTTACTGGGCGTAAA
GCGTGCGTAGGCGGCTTATTAAGTCGGATGTGAAATCCCCGAGCTTAACTTGGGAATTGC
ATTCGATACTGGTGAGCTAGAGTATGGGAGAGGATGGTAGAATTCCAGGTGTAGCGGTGA
AATGCGTAGAGATCTGGAGGAATACCGATGGCGAAGGCAGCCATCTGGCCTAATACTGAC
GCTGAGGTACGAAAGCATGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCATGCCGTA
AACGATGTCTACTAGCCGTTGGGGCCTTTGAGGCTTTAGTGGCGCAGCTAACGCGATAAG
TAGACCGCCTGGGGAGTACGGTCGCAAGACTAAAACTCAAATGAATTGACGGGGGCCCGC
ACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCTGGCCTTGA
CATACTAGAAACTTTCCAGAGATGGATTGGTGCCTTCGGGAATCTAGATACAGGTGCTGCA
TGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCT
TTTCCTTACTTGCCAGCATTTCGGATGGGAACTTTAAGGATACTGCCAGTGACAAACTGGA
GGAAGGCGGGGACGACGTCAAGTCATCATGGCCCTTACGGCCAGGGCTACACACGTGCT
ACAATGGTCGGTACAAAGGGTTGCTACACAGCGATGTGATGCTAATCTCAAAAAGCCGATC
GTAGTCCGGATTGGAGTCTGCAACTCGACTCCATGAAGTCGGAATCGCTAGTAATCGCGG
ATCAGAATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGG
GAGTTTGTTGCACCAGAAGTAGCTAGCCTAACTGCAAAGAGGGCGGTTACCACGGTGTGG
CCGATGACTGGGGTGAAGT

One ASV from the rep-seqs.merge.qzv file (e875355f3179838110485d8f5013d4a6) returned a
100% match homology to the above A. baumanii sequence. This ASV was just annotated as
Acinetobacter in the SILVA-132-99 taxonomy. We then edited the silva classifier taxonomy file
by first exporting it using the following commands:

module load QIIME2/2019.7
giime tools export \

--input-path silva-taxonomy.qza \
--output-path silva-taxonomy

This output the file in *.tsv format which was then opened in a text editor and searched for the
ASV node identity and then modified as indicated here:

before

€875355f3179838110485d8f5013d4a6
D 0 Bacteria;D_1_Proteobacteria;D_2 Gammaproteobacteria;D_3 Pseudomonadales;D
4 Moraxellaceae;D_5__Acinetobacter 0.9999662516375396

after

e875355f3179838110485d8f5013d4a6

D_0_ Bacteria;D_1__ Proteobacteria;D_2__Gammaproteobacteria;D_3___Pseudomonadales;D
_ 4 Moraxellaceae;D_5__Acinetobacter;D_6__ Acinetobacter baumanii

0.9999662516375396

The edited file was then saved as taxonomy-1.tsv and imported via the following command:

giime tools import \
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--input-path /data/mramseylab/classifiers/silva-taxonomy/taxonomy-1.tsv \
--type 'FeatureData[Taxonomy]' \
--input-format TSVTaxonomyFormat \
--output-path silva-mod-taxonomy.qza
giime metadata tabulate \
--m-input-file silva-mod-taxonomy.gza \
--0-visualization silva-mod-taxonomy.qzv
The silva-mod-taxonomy.qgza file was used for the rest of our analyses.
Data Filtering

Data presented throughout the manuscript is generally described as “Minimally Filtered” or
“Strict Filtered”. We 1% began with all ASV assigned data from the above scripts and used
metadata based filtering to separate out all data from control samples which included no-
template and PCR only control indexes. This was done using the control-filter.sh script. Data
output from the script was exported so it could be viewed and then used to subtract taxa from
human-derived datasets in downstream filtering steps. Next we applied the meta-filter.sh script
to our data to extract only human derived samples for further analysis and filtering. After this we
applied the minimal-filter.sh script. Outputs from this script were used in all “Minimally Filtered”
described data in the manuscript. Minimal filtering included removal of instances of taxa that
appeared in only 2 samples or less, features (ASV sequences) that appeared less than 10 times
across all samples and any taxa with less than 20 reads per sample.

Next we took our output files from the above control-filter.sh script and used them as part of
the input for the auto-filter.sh script to exclude these taxa from the remaining minimally filtered
data. While this removed many spurious taxa from our samples we observed high abundance of
known aquatic microbial contaminant sequences not typically human associated (ex:
Sphingomonas, Ralstonia). These and other taxa were manually excluded using the strict-
filter.sh script and further removal of highly abundant Pseudomonas sequences were also
removed via the nopa-filter.sh script. Data filtered to this extent are referred to as “Strictly”
filtered in the manuscript.

Re-analysis of Filtered Data

A reanalysis of filtered data was performed 1 for Alpha and Beta diversity measurements via
the alpha-beta2.sh script (Fig. 1). Further description and statistical analysis of Beta diversity
differences were performed in R using the vegan package via the metaMDS and Adonis
functions primarily as demonstrated in the MMR20_ellipses_NMDS.R script below.

LEfSe Analysis Comparison

Initial LEfSe analysis was performed using ASV output abundance data directly from the initial
MED pipeline (Fig. 3). Further analysis on QIIME2 / DADAZ2 assigned strictly filtered data (Fig.
S5) was performed first using the lefse-noTax.sh script to export and format data for analysis
on the LEfSe Galaxy server (https://huttenhower.sph.harvard.edu/galaxy/). This script only
outputs ASV node information without taxonomic assignment. Manual taxonomic assignment
was performed comparing ASV node names to the rep-seqs-merge.gza file from the



https://huttenhower.sph.harvard.edu/galaxy/

351 D2merge.sh script. LEfSe analysis was performed using default settings, *.svg output files were
352  further edited in InkScape software for clarity.
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Supplemental Data (Data S1.) Related to Transparent Methods

Scripts used for analyses:

import-fastg.sh

module load QIIME2/2019.7

for d in /data/mramseylab/raw_reads/2018 Serum/Run* ;
do

SUFX=S${d#*Run}

giime tools import \
--type 'SampleData[PairedEndSequencesWithQuality]' \
--input-path /data/mramseylab/raw reads/2018 Serum/Run$SUFX \
--input-format CasavaOneEightSinglelLanePerSampleDirFmt \

--output-path /data/mramseylab/raw reads/2018 Serum/Run$SUFX/demux-
SSUFX.qgza

giime demux summarize \

--i-data /data/mramseylab/raw reads/2018 Serum/Run$SUFX/demux-
$SUFX.qgza \

--o-visualization /data/mramseylab/visualizations/demux-$SUFX.qzv

done



424
425
426
427
428
429
430
431
432

433
434

435
436

437
438

439
440

441
442
443

444
445
446
447
448
449
450
451

452
453

454
455

D2merge.sh

module load QIIME2/2019.7

for d in /data/mramseylab/raw reads/2018 Serum/Run* ;
do

SUFX=S {d#*Run}

giime dada2 denoise-single \

-—-i-demultiplexed-seqgs
/data/mramseylab/raw reads/2018 Serum/Run$SUFX/demux-SSUFX.gza \

--p-trim-left 13 \
--p-trunc-len 250 \

--o-table /data/mramseylab/raw reads/2018 Serum/Run$SUFX/denoise-
table-$SUFX.gza \

--o-representative-sequences
/data/mramseylab/raw reads/2018 Serum/Run$SSUFX/rep-seqgs-$SUFX.qgza \

--o-denoising-stats
/data/mramseylab/raw reads/2018 Serum/Run$SUFX/denoising-stats-
SSUFX.qgza

done
#Have to MERGE Runl and Run2 to get pairwise comparison

#Must make directory before running below else it will error out.

mkdir /data/mramseylab/raw reads/2018 Serum/Merge runs/

giime feature-table merge \

--i-tables /data/mramseylab/raw reads/2018 Serum/Runl/denoise-table-
l.gza \

--i-tables /data/mramseylab/raw reads/2018 Serum/Run2/denoise-table-
2.gza \
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—-—-o-merged-table
/data/mramseylab/raw _reads/2018 Serum/Merge runs/denoise-table-
merge.gza

giime feature-table merge-segs \
--i-data /data/mramseylab/raw reads/2018 Serum/Runl/rep-segs-1l.gza \
--i-data /data/mramseylab/raw reads/2018 Serum/Run2/rep-segs-2.gza \

—-—-o-merged-data
/data/mramseylab/raw _reads/2018 Serum/Merge runs/rep-segs-merge.dgza

giime feature-table summarize \

--i-table /data/mramseylab/raw reads/2018 Serum/Merge runs/denoise-
table-merge.qgza \

--o-visualization /data/mramseylab/visualizations/denoise-table-
merge.qzv \

--m-sample-metadata-file /data/mramseylab/metadata/Serum5.tsv

giime feature-table tabulate-segs \

--i-data /data/mramseylab/raw reads/2018 Serum/Merge runs/rep-seqs-
merge.gza \

--o-visualization /data/mramseylab/visualizations/rep-segs-merge.qzv

giime phylogeny align-to-tree-mafft-fasttree \

--i-sequences /data/mramseylab/raw reads/2018 Serum/Merge runs/rep-
segs-merge.gza \

--o-alignment
/data/mramseylab/raw reads/2018 Serum/Merge runs/aligned-rep-segs-
merge.gza \

--o-masked-alignment
/data/mramseylab/raw reads/2018 Serum/Merge runs/masked-aligned-rep-
segs-merge.gza \

--o-tree /data/mramseylab/raw reads/2018 Serum/Merge runs/unrooted-
tree-merge.qgza \

--o-rooted-tree
/data/mramseylab/raw reads/2018 Serum/Merge runs/rooted-tree-merge.qgza
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Rarefaction-alpha.sh

module load QIIME2/2019.7

rawdir=/data/mramseylab/raw reads/2018 Serum/Merge runs/
procdir=/data/mramseylab/proc reads/
metadir=/data/mramseylab/metadata/

visdir=/data/mramseylab/visualizations/

giime diversity alpha-rarefaction \
--i-table S$rawdir\denoise-table-merge.gza \
--i-phylogeny S$rawdir\rooted-tree-merge.qgza \
--p-max-depth 25000 \
--m-metadata-file S$metadir\Serumd.tsv \

--o-visualization $visdirlalpha-rarefaction.qgzv
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Alpha-Beta-An.sh

module load QIIME2/2019.7

rawdir=/data/mramseylab/raw reads/2018 Serum/Merge runs/
procdir=/data/mramseylab/proc reads/
metadir=/data/mramseylab/metadata/

cmr="core-metrics-results"

giime diversity core-metrics-phylogenetic \
--i-phylogeny S$rawdir\rooted-tree-merge.gza \
--i-table S$rawdir\denoise-table-merge.qgza \
--p-sampling-depth 22000 \
--m-metadata-file S$metadir\Serum5.tsv \

-—output-dir $procdir$cmr\-initial

giime diversity alpha-group-significance \
--i-alpha-diversity S$procdirScmr\-initial/faith pd vector.gza \
--m-metadata-file S$metadir\Serum5.tsv \

--o-visualization $procdir$cmr\-initial/faith-pd-group-
significance.qgzv

giime diversity alpha-group-significance \
--i-alpha-diversity S$procdirScmr\-initial/evenness vector.qgza \
--m-metadata-file $metadir\Serum5.tsv \

--o-visualization $procdir$cmr\-initial/evenness-group-
significance.qgzv

array=( unweighted unifrac distance matrix
weighted unifrac distance matrix bray curtis distance matrix )
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for 1 in "${array[@]}"

do

giime diversity beta-group-significance \
--i-distance-matrix S$procdir$cmr\-initial/S$i.gza \
--m-metadata-file S$metadir\Serum5.tsv \
--m-metadata-column Condition \
--o-visualization S$procdir$Scmr\-initial/S$i.qgzv \

--p-pairwise

done

#Generates data for runl vs run2 variability to measure batch effect
giime diversity beta-group-significance \

--i-distance-matrix S$procdir$Scmr\-
initial/unweighted unifrac distance matrix.qgza \

—--m-metadata-file Smetadir\Serum4.tsv \
—--m-metadata-column Run \

--o-visualization $procdir$Scmr\-initial/unweighted-unifrac-Run-
significance.qgzv \

--p-pairwise
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Classifier.sh

module load QIIME2/2019.7

rawdir=/data/mramseylab/raw reads/2018 Serum/Merge runs/

clsdir=/data/mramseylab/classifiers/

#for the silva release 132 99 .fna file

giime feature-classifier classify-sklearn \
--i-classifier $clsdir\silva-132-99-nb-classifier.gza \
-—-i-reads S$rawdir\rep-segs-merge.gza \

--o-classification $clsdir\silva-taxonomy.qza

#output the taxonomy table to check for A. baumanii strains in it
afterwards.

giime metadata tabulate \
--m-input-file $clsdir\silva-taxonomy.gza \

--o-visualization $clsdir\silva-taxonomy.qzv
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Control-filter.sh

module load QIIME2/2019.7

tablein=/data/mramseylab/raw_reads/2018 Serum/Merge runs/denoise-
table-merge.qgza

clsdir=/data/mramseylab/classifiers/
metadir=/data/mramseylab/metadata/
visdir=/data/mramseylab/visualizations/
filtdir=/data/mramseylab/proc reads/

# filter status of input files, "ctrl-filter" is just for taxa
belonging to no template controls

fil=ctrl-filter

#must make the directory you are filtering to 1st or else it will
error

mkdir $filtdirsfil

giime feature-table filter-samples \
--i-table $tablein \
--m-metadata-file S$metadir\Serum5.tsv \
--p—-where " [Source]='Control'"™ \

--o-filtered-table $filtdir$fil/$fil-table.qgza

giime taxa collapse \
--i-table $filtdir$fil/S$fil-table.gza \
—-—i-taxonomy $clsdir\silva-mod-taxonomy.gza \
--p-level 6 \

--o-collapsed-table $filtdir$fil/S$fil-collapse-table.qgza
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giime feature-table relative-frequency \
-——i-table $filtdirS$fil/$fil-collapse-table.gza \

--o-relative-frequency-table $filtdir$fil/S$fil-relative-collapse-
table.qgza

giime tools export \
-—input-path $filtdirs$fil/$fil-relative-collapse-table.gza \

-—output-path $filtdir$fil/

biom convert \

-i s$filtdirsfil/feature-table.biom \

-0 $filtdir$fil/S$fil-relative-collapse-table.txt \
--header-key “taxonomy” \

-—to-tsv

#Use above taxa table to filter out based on taxa present in controls

giime feature-table filter-features \
--i-table S$tablein \
--m-metadata-file $filtdirS$fil/$fil-collapse-table.qgza \
--o-filtered-table $filtdirS$fil/S$fil-excluded-table.gza \

--p-exclude-ids

#Use excluded table to generate barplot for checking

giime taxa barplot \

-—-i-table $filtdir$fil/S$fil-excluded-table.gza \

--i-taxonomy $clsdir\silva-mod-taxonomy.gza \



642 --m-metadata-file S$metadir\Serum5.tsv \
643 --o-visualization $filtdir$fil/$fil-excluded-table.qzv

644
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Meta-filter.sh

module load QIIME2/2019.7

tablein=/data/mramseylab/raw_reads/2018 Serum/Merge runs/denoise-
table-merge.qgza

clsdir=/data/mramseylab/classifiers/
metadir=/data/mramseylab/metadata/
visdir=/data/mramseylab/visualizations/
filtdir=/data/mramseylab/proc reads/

# filter status of input files, "initial" is the 1st pass no filter at
all

# "initial-human" is the initial data but for only human samples, no
mock or control samples

fil=initial-human

#note must make directores needed BEFORE running the below command

mkdir $filtdirsfil

giime feature-table filter-samples \
--i-table S$tablein \
--m-metadata-file $metadir\Serum5.tsv \
--p-where " [Source]='Human'" \

--o-filtered-table $filtdir$fil/$fil-table.qgza
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Auto-filter.sh

module load QIIME2/2019.7

tablein=/data/mramseylab/proc_reads/minF-hum/table3.gza
clsdir=/data/mramseylab/classifiers/
metadir=/data/mramseylab/metadata/
visdir=/data/mramseylab/visualizations/

filtdir=/data/mramseylab/proc reads/

# filter status of input files, "ctrl-filter" is just for taxa
belonging to no template controls

fil=AF-hum

#must make the directory you are filtering to 1st or else it will
error

mkdir $filtdirsfil

#Filtering list from mock samples was generated previously with the
control-filter.sh script

giime feature-table filter-features \
--i-table $tablein \

--m-metadata-file /data/mramseylab/proc reads/ctrl-filter/ctrl-
filter-collapse-table.gza \

--o-filtered-table $filtdirS$fil/$fil-excluded-table.gza \

-—-p-exclude-ids

#Use excluded table to generate barplot for checking
giime taxa barplot \
--i-table $filtdir$fil/$fil-excluded-table.qgza \
--i-taxonomy $clsdir\silva-mod-taxonomy?2.gza \

--m-metadata-file Smetadir\Serum5.tsv \
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--o-visualization $filtdir$fil/$fil-excluded-table.qgzv

#Generate viewable feature table to look for ASVs of interest /
filtering stats

giime feature-table summarize \
-—-i-table $filtdir$fil/S$fil-excluded-table.gza \
--o-visualization $filtdir$fil/S$fil-excluded-table2.qgzv \

--m-sample-metadata-file S$metadir\Serum5.tsv
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Strict-filter.sh

module load QIIME2/2019.7

tablein=/data/mramseylab/proc_reads/AF-hum/AF-hum-excluded-table
clsdir=/data/mramseylab/classifiers/
metadir=/data/mramseylab/metadata/
visdir=/data/mramseylab/visualizations/

filtdir=/data/mramseylab/proc reads/

# filter status of input files, "ctrl-filter" is just for taxa
belonging to no template controls

fil=SF-hum

#must make the directory you are filtering to 1st or else it will
error

mkdir $filtdirsfil

#Filtering list from mock samples was generated previously with the
auto-filter.sh script

#Tidying up name here so I can repeatedly use the same input below
through the loop

cp Stablein.gza /S$filtdirS$fil/S$fil-table.gza
#Array here contains all taxa I wish to remove

array=( Chloroplast Mitochondria Ralstonia Chryseobacterium
Sphingomonas Enhydrobacter Bradyrhizobium Sphingomonadales Rhizobiales
Rhodobacterales Sphingobacteriales Halomonadaceae Deinococcales )

for i in "S{array[@]}"

do

giime taxa filter-table \
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--i-table /$filtdir$fil/$fil-table.qgza \
--i-taxonomy $clsdir\silva-mod-taxonomy?2.gza \
--p-mode contains \

--p-exclude "$i" \

--o-filtered-table /$filtdir$fil/S$fil-table.qgza

done

#Use excluded table to generate barplot for checking

giime taxa barplot \
-—i-table /S$filtdir$fil/Sfil-table.gza \
--i-taxonomy S$clsdir\silva-mod-taxonomy2.gza \
--m-metadata-file S$metadir\Serumb5.tsv \

--o-visualization /S$filtdir$fil/$fil-table-barplot.qzv

#Generate viewable feature table to look for ASVs of interest /
filtering stats

giime feature-table summarize \
—-—i-table /S$filtdir$fil/S$fil-table.gza \
--o-visualization /$filtdirS$fil/$fil-table.gzv \

--m-sample-metadata-file $metadir\Serum5.tsv
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Nopa-filter.sh

module load QIIME2/2019.7

tablein=/data/mramseylab/proc_reads/SF-hum/SF-hum-table.qgza
clsdir=/data/mramseylab/classifiers/
metadir=/data/mramseylab/metadata/
visdir=/data/mramseylab/visualizations/

filtdir=/data/mramseylab/proc reads/

# filter status of input files, "ctrl-filter" is just for taxa
belonging to no template controls

fil1=NP-hum

#must make the directory you are filtering to 1st or else it will
error

mkdir $filtdirsfil

#Filtering list from mock samples was generated previously with the
strict-filter.sh script

giime taxa filter-table \
--i-table $tablein \
--i-taxonomy $clsdir\silva-mod-taxonomy?2.gza \
--p—mode contains \
--p-exclude "Pseudomonas" \

--o-filtered-table $filtdirS$fil/$fil-table.qgza

#Use excluded table to generate barplot for checking
giime taxa barplot \
--i-table $filtdirS$fil/S$fil-table.gza \

--i-taxonomy $clsdir\silva-mod-taxonomy?2.gza \
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--m-metadata-file Smetadir\Serum5.tsv \

--o-visualization $filtdir$fil/S$fil-table-barplot.qgzv

#Generate viewable feature table to look for ASVs of interest /
filtering stats

giime feature-table summarize \
-—i-table $filtdirS$fil/S$fil-table.qgza \
--o-visualization $filtdir$fil/$fil-table.qgzv \

--m-sample-metadata-file Smetadir\Serum5.tsv
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Alpha-beta2.sh

module load QIIME2/2019.7

rawdir=/data/mramseylab/raw reads/2018 Serum/Merge runs/
procdir=/data/mramseylab/proc reads/
metadir=/data/mramseylab/metadata/
visdir=/data/mramseylab/visualizations/
cmr="core-metrics-results"

# filter status of input files, "initial" is the 1st pass no filter at
all

fil=-initial

#note change name of input tables for the 1lst command below. Some
input tables did not have standardized filename conventions

#changed to AF-hum-table.gza and table3.gza to minF-hum-table.gza

array=( minF AF SF NP )

for 1 in "${array[@]}"

do

giime diversity core-metrics-phylogenetic \
--i-phylogeny S$rawdir\rooted-tree-merge.qgza \
-—-i-table $procdir$i\-hum/$i\-hum-table.gza \
—-—p-sampling-depth 5000 \
--m-metadata-file S$metadir\Serum5.tsv \

—-—output-dir S$procdir$i\-hum/Scmr

giime diversity alpha-group-significance \

--i-alpha-diversity S$procdir$i\-hum/$cmr/faith pd vector.qgza \
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--m-metadata-file Smetadir\Serum5.tsv \

--o-visualization S$procdir$i\-hum/S$cmr/faith-pd-group-
significance.qgzv

giime diversity alpha-group-significance \
--i-alpha-diversity $procdir$i\-hum/S$cmr/evenness vector.gza \
--m-metadata-file Smetadir\Serum5.tsv \

--o-visualization $procdir$i\-hum/S$cmr/evenness—-group-
significance.qgzv

done

#dual array taking the directories above and then running the next
command on the 3 filenames in array2 for each directory prefix in
array 1

#note different array command syntax from above vs below

arrayl=( minF AF SF NP )

array2=( unweighted unifrac distance matrix
weighted unifrac distance matrix bray curtis distance matrix )

for indirs in S${arrayl[@]}
do
for infils in S${array2[Q]}

do

giime diversity beta-group-significance \
-—-i-distance-matrix S$procdir$indirs\-hum/$cmr/$infils\.gza \
--m-metadata-file $metadir\Serum5.tsv \
--m-metadata-column Condition \
--o-visualization $procdir$indirs\-hum/Scmr/$infils\.gzv \

--p-pairwise
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MMR20_ellipses_NMDS.R

setwd ("E:/2019 Diabetic Serum/Figure Materials/R-Plots/")
library (vegan)

library (ggplot2)

library (dplyr)

set.seed (30)

metadata<-read.csv ("Serum5.tsv", header=TRUE, sep="\t",
stringsAsFactors = F)

featuredf<-read.csv ("NP-hum-features.tsv", header=TRUE, sep="\t",
stringsAsFactors = F)

#fmaking a subset of human only metadata and a few other criteria.

metadata <- metadata %>% filter (Source == 'Human') %>%
select ("sample.id", "Condition", "Run", "Source", "ABC")

#Fixing 1st row to make it row names

featuredf <- data.frame (featuredf[,-1], row.names = featuredf[,1])

#transposing triall table to match Evelyns data format

featuredf <- as.data.frame (t (featuredf))

#Brings tables into agreement on matching sample.id values

featuredf = featuredf %$>% mutate (sample.id = rownames (featuredf))

#Brings tables into agreement on matching sample.id values

table all = left join(featuredf, metadata)

#This gets metadata to agree with row numbers of the features table
after splitting out from table all



895 metadata <-
896 select (table all, "sample.id","Condition","Run", "Source", "ABC")

897

898 #filter the "sample.id" column off the very end of the dataframe and
899 turn it into rownames

900 #NOTE THIS VALUE MUST BE CHANGED FOR EACH INPUT

901 featuredf <- data.frame (featuredf[,-1101], row.names =
902 featuredf[,1101])

903

904 # normalize data by sum of ASVs in each sample (this was from ZP's
905 code)

906 featuredf <- sweep (featuredf,2,colSums (featuredf), /)
907

908 ##Above this was all data input / manipulation, Below this is data
909 analysis and plotting##

910

911  ### The function metaMDS is used to calculate the dissimilarity matrix
912 using the bray curtis distance metrics and at the same

913 #time generates the values from the dissimilarity matrix for an
914 ordination plot.

915 MDS <-metaMDS (featuredf ,distance = "bray", k = 3, trymax = 500)
916

917 ## Next, extract the x and y coordinates from the MDS plot into a new
918 data frame and add the metadata factors to the coordinates the data
919 should be plotted based on.

920 #MMR- added ABC=as.factor and changed [,3] to [,5] to agree with my
921 own metadata file.

922 NMDS tl=data.frame (NMDS1=MDSSpoint([,1],NMDS2=MDSSpoint([,2],

923 Condition=table all$Condition,ABC=table allSABC)
924

925 ## set theme for following plots

926 theme set (theme bw())

927
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## Generate the ordination based on the solution from above and
selected grouping factor (Condition)

plot.new ()
ord<-ordiellipse (MDS, table all$Condition,

display = "sites", kind ="sd", conf = 0.95, label
= T)

dev.off ()

## Data frame df ell tl contains values to show ellipses. It is
calculated with function veganCovEllipse which is hidden in vegan
package.

#This function is applied to each level of NMDS (group) and it uses
also function cov.wt to calculate covariance matrix.

veganCovEllipse<-function (cov, center = c(0, 0), scale = 1, npoints =
100)

{
theta <- (0O:npoints) * 2 * pi/npoints
Circle <- cbind(cos (theta), sin(theta))

t (center + scale * t(Circle %*% chol (cov)))

##Generate ellipse points based on 95% confidence (SD) intervals

#Reference : http://stackoverflow.com/questions/13794419/plotting-
ordiellipse-function-from-vegan-package-onto-nmds-plot-created-in-

ggplot

#Data frame df ell contains values to show ellipses. It is calculated
with function veganCovEllipse which is hidden in vegan package. This
function is applied to each level of NMDS (group) and it uses also
function cov.wt to calculate covariance matrix.

df ell tl <- data.frame()
for(g in levels (NMDS tl$Condition)) {
if(g!="" && (g %$in% names (ord))) {

df ell tl <- rbind(df ell t1,
cbind(as.data.frame (with (NMDS t1[NMDS tl$Condition==g,],



962
963 veganCovEllipse (ord[[g]]Scov,ord[[g]]S$Scenter,ord[[g]]S$scale))),Conditi
964 on=g)) }}

965
966 ## Calculate p-value:

967 adon_ tl<-adonis2 (featuredf ~Condition, data=metadata,
968 Dby=NULL,method="bray", k=3)

969
970 NMDSplot tl<-ggplot (data=NMDS tl,aes (NMDS1,NMDS2,col=Condition))+
971 #update from Evelyn to add metadata text to plot if wanted

972 #This is useful to identify outlier points if using sample ID text
973 here, Remove for final plot

g;g ziim_text(aes(NMDSl,NMDSZ,label=table_all$sample.id),size=2,vjust=0)+
976 # add the p-value in the bottom right corner

977 annotate ("text",x=min (NMDS t1$NMDS1), y=min (NMDS t1$NMDS2-0.5),

978 label=paste ("p= ", adon tl$ Pr(>F) [1l]),size=3)+

979 # draw the ellipses and define color based on the grouping factor
980 geom path (data=df ell tl, aes(x=NMDS1l, y=NMDS2, linetype=Condition),

981 size=1)+

982 #scale linetype manual (values=c ("4-Con"="dotted","3-54"="solid","2-
983 RI-old"="longdash") )+

984 #scale colour manual (values=c("4-Con"="red", "3-S4"="darkgreen", "2-
985 RI-old"="purple"))+

986 # add the points per sample and define shape based on TankLocation
987 geom point (aes (shape=ABC), size=2) +

988 # Reorder the legend

989 guides (color = guide legend(order=1),lty= guide legend(order=1),
990 shape = guide legend(order=2), legend.position = "bottom")
991

992 # Adding other Aethestics



993
994
995

996
997
998

999
1000

1001
1002

1003
1004

1005
1006
1007
1008
1009

NMDS by Triall <- NMDSplot tl + theme (axis.text.y =
element text (size="12", color="black"), axis.title.y =
element text (face="bold",size="12", color="black"))+

theme (axis.text.x = element text(size="12", color="black"),
axis.title.x.bottom element text (face="bold",size="12",
color="black"))+

theme (axis.text.x.top= element text (face="bold",size="12",
color="black")) +

#change name of the legend
theme (legend.title=element blank())+

theme (legend.position = "right", legend.title =
element text (colour="black", size=16, face="bold"))

print (NMDS by Triall)

print (NMDSplot t1)
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Lefse-noTax.sh

module load QIIME2/2019.7

clsdir=/data/mramseylab/classifiers/
metadir=/data/mramseylab/metadata/
visdir=/data/mramseylab/visualizations/
filtdir=/data/mramseylab/proc_reads/
rawdir=/data/mramseylab/raw_reads/2018 Serum/Merge runs/

procdir=/data/mramseylab/proc reads/

array=( minF-hum AF-hum SF-hum NP-hum )

for 1 in "${array[@]}"

do

giime feature-table relative-frequency \
-—i-table $filtdirs$i/$i\-table.qgza \

--o-relative-frequency-table $filtdir$i/S$i\-table.notax.gza

giime tools export \
—-—input-path $filtdir$i/$i\-table.notax.qgza \

--output-path $filtdir$i/

#note, must use single hashes for -i / -o unlike other giime commands.
biom convert \

-i $filtdir$i/feature-table.biom \

-0 $filtdir$i/$i\-notax.table.txt \

-—header-key “taxonomy” \

-—-to-tsv
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done



