
Table S1: Related to Figure 1 

Table S1: Summary Statistics for Clinical Variables at the Baseline Visit (n=46) 
Variable Min Median Max Mean SD 

Duration of Diabetes (years) 0 12 45 14 9.5 
Duration of Ulcer (days) 1 20 187 32.3 37.7 
Age (years) 28 53 78 53 9.5 
Toe/Brachial Pressure Index 0.39 0.87 1.36 0.86 0.26 
Ankle/Brachial Pressure Index 0.6 1.0 1.2 0.96 0.16 
HgbA1c (%) 5.4 7.6 15.3 8.17 2.05 
WBC (mm3) 4900 8200 13200 8293 1949 
C Reactive Protein (mg/L) 0.5 1.2 40.4 3.12 6.51 
Glucose 78 190 460 195.38 83.27 
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Figure S1; Related to Figure 1:  Alpha diversity metrics of the DFU microbiome for 16S rRNA gene sequencing 
versus shotgun metage-nome sequencing. A) Shannon Index and B) Observed Number of Species. Most abundant 
taxa Identified in diabetic  foot ulcers. C) Taxa identified by 16S rRNA gene sequencing of the V1-V3 hypervariable 
region from the same samples and DNA extracts as this study. Mean proportion calculated as mean proportion in all 
samples >1%.  D) Isolates cultured in the laboratory from DFU. Proportion indicates total proportion of all isolates 
(n=1245 from a total of 384 samples). 
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Figure S2; Related to Figure 2: Association of top taxa with clinical factors. 
Shown is a correlation heatmap and hierarchical clustering of strain-level 
classification of taxa (>0.5% abundance in all samples) with all measured clinical 
co-variates. Color corres-ponds to Spearman rank coefficient (red and blue 
indicating positive and negative correlation, respectively). 
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Figure S3; Related to Figure 4: Plasmids of SA7372, SA10757, and S. aureus MW2. Gray bars denote blastn 
identity between each plasmid sequence.
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Figure S4; Related to Figure 5: Functional SEED subsystems level 3 associated with all clinical factors and outcomes. 
A) Shown is a correlat-ionheatmap and hierarchical clustering of SEED subsystem level 3 annotations with all measured 
clinical co-variates. Color corresponds to Spearman rank coefficient (red and blue indicating positive and negative 
correlation, respectively). B) Functional annotation in response to debridement. Number of read assignments to SEED 
subsystem level 3 annotat-ions, normalized by total read depth per sample, with biofilm-specific terms (y-axis). Samples 
are stratified by pre- or post-debridement visits, indicated by 0 or 1, respectively, on the x-axis. Each plot represents a 
single term. Inset shows mean abundance (%; y-axis) of Pseudomonas aeruginosa by healing time (x-axis).
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Figure S5; Related to Figure 6: Biofilm formation by wound isolates. A) Mean proportion of each species targeted for 
in vitro and in vivo B) Representative image of biofilm formation by each isolated species and stained with the LIVE 
BacLight Bacterial Gram Stain Kit. C) Heatmap and hierarchal clustering of all conditions displaying the mean 
concentration of cytokines measured (pg/mL). B) Observed concentration of secreted cytokines (pg/mL) after exposure 
to planktonic cultures. D) Detection of cytokines from primary keratinocytes exposed for 8 hours to conditioned media 
from mature biofilms or mid-log phase planktonic cultures of A. faecalis (AF), C. striatum (CS), S. aureus 7372 
(SA7372), or S. aureus 10757 (SA10757). Each condition was repeated with three biological replicates and two or three 
technical replicates of each (n=6-9).  E) Hemotoxylin and eosin (H&E) staining of cross-sectioned mouse wounds at day 
28 post-wounding and infection.

Alcaligenes faecalis Corynebacterium striatum Staphylococcus aureus
 10757 

Staphylococcus aureus
 7372 

<=
4 w

ee
ks

<=
8 w

ee
ks

<=
12

 w
ee

ks

>1
2 w

ee
ks

Unh
ea

led

<=
4 w

ee
ks

<=
8 w

ee
ks

<=
12

 w
ee

ks

>1
2 w

ee
ks

Unh
ea

led

<=
4 w

ee
ks

<=
8 w

ee
ks

<=
12

 w
ee

ks

>1
2 w

ee
ks

Unh
ea

led

<=
4 w

ee
ks

<=
8 w

ee
ks

<=
12

 w
ee

ks

>1
2 w

ee
ks

Unh
ea

led

-2

-1

0

1

2

Healing Time

Lo
g1

0 
A

bu
nd

an
ce

11 μM 11 μM
15 μM

13 μM

D E



Visi
t B

efo
re

Visi
t O

f

Visi
t A

fte
r

Visi
t B

efo
re

Visi
t O

f

Visi
t A

fte
r

Visi
t B

efo
re

Visi
t O

f

Visi
t A

fte
r

Visi
t B

efo
re

Visi
t O

f

Visi
t A

fte
r

Visi
t B

efo
re

Visi
t O

f

Visi
t A

fte
r

Visi
t B

efo
re

Visi
t O

f

Visi
t A

fte
r

Aminoglycoside
Bacitracin−resistance bacA

Beta−lactamase
Chloramphenicol

Dihydrofolate−reductase
Efflux

Macrolides
mprF

Polymyxin resistance
Quinolone

TET
TMP

Aminoglycoside
Bacitracin−resistance bacA

Beta−lactamase
Chloramphenicol

Dihydrofolate−reductase
Efflux

Macrolides
mprF

Polymyxin resistance
Quinolone

TET
TMP

Aminoglycoside
Bacitracin−resistance bacA

Beta−lactamase
Chloramphenicol

Dihydrofolate−reductase
Efflux

Macrolides
mprF

Polymyxin resistance
Quinolone

TET
TMP

C
la

ss
 o

f A
nt

ib
io

tc
 R

es
is

ta
nc

e

117: FQ 124: Amino 141: Ceph 162: FQ 175: Pen 176: Pen/Tet

183: FQ/Sulf 186: Amino/Pen 187: Amino 190: Sulf 191: FQ/Tet 193: Amino/Ceph/Pen

195: Uknown 196: Pen 197: Amino/FQ/Pen 198: Amino 302: Ceph

0

20

40

60

80

Tr
an

sc
ut

an
eo

us
 O

xy
ge

n 
P

re
ss

ur
e 

(m
m

 H
g)

Healed at 12 weeksUnhealed at 12 weeks

Pre-Debridement

Post-D
ebridement

Pre-Debridement

Post-D
ebridement

Veillonella dispar DORA 11 Veillonella parvula ATCC 17745 Veillonella parvula HSIVP1 Veillonella sp Veillonella_6_1_27

Prevotella melaninogenica ATCC 25845 Prevotella nanceiensis DSM 19126 Prevotella sp ICM33 Veillonella 14224 Branch Veillonella 14231 Branch

Peptostreptococcus anaerobius 653-L Peptostreptococcus anaerobius DSM 2949 Porphyromonas somerae DSM 23386 Prevotella 1322 Branch Prevotella bivia DNF00188

Anaerococcus lactolyticus ATCC 51172 Anaerococcus obesiensis ph10 Anaerococcus vaginalis ATCC 51170 Helcococcus kunzii ATCC 51366 Helcococcus sueciensis DSM 17243

0 20 40 60 80 0 20 40 60 80 0 20 40 60 80 0 20 40 60 80 0 20 40 60 80

−5.0

−2.5

0.0

2.5

−5.0

−2.5

0.0

2.5

−5.0

−2.5

0.0

2.5

−5.0

−2.5

0.0

2.5

Lo
g 

A
bu

nd
an

ce

Transcutaneous Oxygen Pressure (mm Hg)

A

S
taphylococcus epiderm

idis N
IH

LM
031

S
taphylococcus aureus 10757 B

ranch

S
taphylococcus aureus M

0483

S
taphylococcus aureus subsp aureus 10773 B

ranch

S
taphylococcus epiderm

idis M
 6126 B

ranch

S
taphylococcus aureus 6935 B

ranch

S
taphylococcus aureus subsp aureus strain M

R
S

A
 P

4

S
taphylococcus 6058 B

ranch

S
taphylococcus aureus 10619 B

ranch

S
taphylococcus aureus 7372 B

ranch

S
taphylococcus aureus 10627 B

ranch

S
taphylococcus aureus 10872 B

ranch

S
taphylococcus aureus 10616 B

ranch

S
taphylococcus aureus subsp aureus C

IG
1835

Veillonella dispar DORA 11
Veillonella parvula HSIVP1
Prevotella sp ICM33
Prevotella melaninogenica ATCC 25845
Prevotella nanceiensis DSM 19126 JCM 15639
Veillonella sp 6 1 27
Peptostreptococcus anaerobius 653 L
Prevotella 1322 Branch
Helcococcus kunzii ATCC 51366
Anaerococcus obesiensis ph10
Anaerococcus vaginalis ATCC 51170
Anaerococcus lactolyticus ATCC 51172
Porphyromonas somerae DSM 23386
Veillonella 14231 Branch
Veillonella sp 3 1 44
Veillonella 14224 Branch
Veillonella parvula ATCC 17745
Helcococcus sueciensis DSM 17243
Peptostreptococcus anaerobius VPI 4330 DSM 2949
Prevotella bivia DNF00188

−0.200.20.40.6

Spearman Rank Coefficient

Figure S6; Related to Figure 7: A) Antibiotic resistance patterns and tissue oxygenation. Each box represents a 
single patient labelled by the class or classes of antibiotic administered. The visit before, visit of, and visit after 
antibiotics are given is along the x-axis and each class of antibiotic resistance detected is plotted along the y-axis 
and represented as a (*) to indicate positive detection. B) Mean tissue oxygenation measured as transcutaneous 
oxygen pressure (mm Hg) pre- and post-debridement. C) Transcutaneous oxygen pressure (mm Hg) of each sample 
(x-axis) and abundance (%) of individual anaerobic strains (y-axis). D) Strain-level association of S. aureus with 
anaerobes. Shown is a correlation heatmap and hierarchical clustering of unique S. aureus strains detected with 
unique anaerobic strains detected. Color corresponds to Spearman rank coefficient (burgundy and blue indicating 
positive and negative correlation, respectively). 
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