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Supplementary Figure 1. Quality control analysis of RNAseq data for each strain included in
this study. The following is reported across the six biological replicates per strain for each
species when grown in RPMI and exposed to human sera: (A) the number of mapped reads;
(B) read counts per million and (C) normalised read counts per million with boxplot markers
indicating the median of the data, a box indicating the interquartile ranges, whiskers indicating

the minimum and maximum values, and outliers highlighted by individual dots; (D) multi-
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dimensional scaling plot visualising the separation in samples by growth in RPMI vs., exposure
to human sera along the first dimension; (E) correlation plot of transcriptomic data; (F)
detection of outlier samples with boxplot markers indicating the median of the data, a box
indicating the interquartile ranges, whiskers indicating the minimum and maximum values, and

outliers highlighted by individual dots; and (G) heatmap distribution of gene counts.
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Supplementary Figure 2. Functional and metabolic pathway enrichment analysis to assess
the shared transcriptome response to serum. Shapes and colours represent normalised
enrichment scores and indicate up (blue) and down (red) regulated functions or pathways in
serum. Only enriched Gene Ontology terms and KEGG metabolic pathways found to be

significantly enriched in all strains of a species or 50% of all strains are represented.
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Supplementary Figure 3. Carbamate kinase augments growth of S. pyogenes in human
serum. (A) The arginine deiminase pathway catalyses the conversion of arginine to ornithine
and carbamoyl phosphate, enabling carbamate kinase mediated ATP, carbon dioxide and
ammonia production. (B) Growth rates of GAS 5448 wild type, GAS 5448AarcC, and GAS
5448AarcC complemented with wild type arcC in human serum. The data corresponds with
mean (= SEM) absorbance at 600 nm from three independent biological experiments
undertaken in technical triplicate. (C) Area-under-the-curve (AUC) for each growth curve was

calculated using the R package Growthcurver to compute AUC. Significance testing was
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performed using Student’s unpaired, two-sided t-test, with the null with the null hypothesis (no

difference between mean AUC values) rejected for p < 0.05 (*** p<0.001) (n=3).
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Supplementary Figure 4. wcaF and carB gene expression enhances E. coli survival in
human serum. Survival of (A) E. coli B36, B36AcarB, B36AwcaF, and (B) E. coli EC958,
EC958AcarB, EC958AwcaF in human serum. The data represents the mean (£ SEM)

absorbance at 600 nm from three independent biological experiments undertaken in technical

triplicate.
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167  Supplementary Figure 5. Quality control analysis of metabolomic data for each strain

168  included in this study. The following is reported across the six biological replicates per strain
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172

173

174

for each species when grown in RPMI and exposed to human sera: sample coefficient of
variation, number of proteins per sample, samples plotted on PCA sample space, and
normalised protein intensities with boxplot markers indicating the median of the data, a box
indicating the interquartile ranges, whiskers indicating the minimum and maximum values, and

outliers highlighted by individual dots.
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Supplementary Figure 7. Data-independent acquisition/sequential window acquisition of all
theoretical mass spectra (DIA/SWATH) mass spectrometry to assess the impact of serum
exposure on proteome within the different species. (A) UpSet plots representing the shared
and distinctive proteome responses across strains of the same species. Only proteins with
significant differential expression after exposure to human serum are represented (FDR<0.05;
llog2 fold change|>1). (B) Multidimensional scaling plots of the core-proteins responses across
strains of the same species demonstrating a clear separation of serum exposed samples for all

species. See Fig. 4 legend for more detailed explanation of the figures.
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Supplementary Figure 8. Functional and metabolic pathway enrichment analysis to assess
the shared proteome response to serum (DDA mass spectrometry). Shapes and colours
represent normalised enrichment scores and indicate up (blue) and down (red) regulated
functions or pathways in serum (two-sided Fisher’s exact test). Only enriched Gene Ontology
terms and KEGG metabolic pathways found to be significantly enriched in all strains of a

species or 50% of all strains are represented.



functional annotation

Proteomics MS2 DIA'SWATH

Orgaic substancecatab proces |

‘Sl moecul catabote process |

Catabos process |

O sbsiare vanspor|
Ectaishmant o locaizator

ot e

Tonspert

Mot on ranspor |

s syt procss
et s el
Chnontc sl u.mm
oot ot
Goluar carbotydrato motabotc process |

ool metabos pocoss
Carbonyirate rencport |

ke npmenirne ot ey
norganc molecar ety lungmembﬂl\e arsae iy
e cataboss process |

Meroesochar meiclopocte]|

ol biogeni amine catabos procss |
ron assmiaton-
Macromolecus ocaizaton |
e ey
e v |
Garboytrate ransmembrane anspariar scity
igosacenara metabose rocess |
imina metabote process |
Conatami bolvnm:nzvmm\s—
Coiur s acid ctabote rocess |
Crgaris akon ansrmenane vasparr oy
o anametran aneprtar civiy |
CalliarSogencamas et s
eohol mtabote process |
Fross mobobe ocess]
v o renantane vingor
Py toiem
borere mrmﬂvn
Tansmenerane ransportr complex
Membians poton complox
oot aremertrae oo |
Tous o armenie |
n ransmombrans ransport|
AYPax-BtvmnemVansm-mmannranin conpiex
sl comp oo |
o poronery |
Caocaces mmm ransporter actvy
et ez ]

e par-

APas iy coud o vanmerivans moveren o o
il metabokprocess |

o comone o mante|
s aton e o
reneniyar wreorer mw

m»g,mmmm,m vane |

Vonovant norarc cton o |
Primary acive transmorano ansgartor acy-
Secondary acive tansmemtran transporer aciviy

Cramalaciry-
Amind a0 ansmemeeane anspore sty |
Prton ansmomixane transpore actvy-
Ton ansmorman transpora activy-
Prten ranspor
Callouar mambrans |
Caonrsmentrare orr sy
sarsmania o oo
g conpan s e

tasma maminare |
O s s g sy
Bacteral secreton sytem |

o-component syt
Beta-Lactam rsistance-
Oxcatvo prsphoryation
Ousadcae o]

Cat
Carbobyratodorhatve ansmonibran Hansporr mwy'
Rospialry chan compex-
Plasma membrano prooin compex |
S

Inegrl component of coi morana |
Exteral encapsulating st part |
o poysacenarc molaboie rocess |
ATPase acuiy,coupod 0 movoment of subsiances |
TP bincing cassote (ABC) ransprtr or
el anision st
it conpnarof e s f s reoocane |
Inrsic componen ofcall ovor momrane.
Actve on ransmembrans ransportr actvy-
Teasa sty

Enoray derhaion by ouaton o crgaic compounds |
P-Pbond-hyroysi-inen Uansmontrane ensporar scivy |
Drug ansmormane ranspore activy-
Monsent inorgani cation tranemertana transsartar aciy-
Los e

Extrnal s o lsma mamtrans |

Monocarbosyic acd ansmemane u.mm ]
Lo tanspor

Goturgucan motabote s |

Sulur amino s wanspart|

Paso complx

Peptce wansmemtrane vansporter acviy |
Orgaic Py compound ansmomtrane transpore actvy-
Carboryrata dervative raneport |

Prtes
Intgra comgenant o extrnal e o s membans |
Catsas asemoseie ceaton |

cos

Mactomolcu sansmembrane ansporar scity
Caton-ransporing ATPese sy

Siaionmporr sty
‘Symporer aciviy

e respraton |

o e rrr e |
mentaton-

c.mimm sctoicaton |

e oo et | ©

Ackt-ammonia (o anide) Igase ety |
Fogaion o nerolansmtor s
sy

aine. aspartate and ghtamte metabotsr |
Reacie xygon 5peces metabose process-
Sraramitor catabos procoss |

o

Branched-chan amino acd bosyrihtc proces |

Guaming motabos process |

rogen i oot e |

Nudootasscorsiing sk e mesh rces |
e o

rato motnote poces |

Iscoucino biosyiot process |

Iecleuzin meabote process |

-l b |

Pamnt syt poces |

Purna nulaoida meabobe process |
cpeces

eciveirogen oecesmesot s |
e pospat e e |
Jse sty

nctoido ot procoss|
Pusino honucleoido metabote process |

Ligaso acivi,orming car
Fibosa phosshat bosyriere process |

et o nd ol i oy |
e rcotas st s |

Nuseobase bosyrthte proces |

Nuckosids mogmeptats e poves |

WP metabose procoss |

Purino ibonucieosido monophosphalsbosyrinot process |

Putnerbonucleosids monophosphate metabole process

Fibonucecsids monophosphate metabole process |

Ribonucleside moophosshte bosyinet pocess |
urine bonuceotde bosyritet process |

Punenutoos monopmasghate Botyite poces |

nuciosids monophosphats metabok process |

ks neropassas sesnitsroces |

e i mntcrces |

bosyntnee process |

v it vomnietc pucess |
Purna-cantaining compound bosymnel. process |

o0o0o

o

cooo

ocoo

o o
°o o
o o
° 0o
o o
o o
o o
o o
o o
°
o
o
°

a0 0oo
020 0 00 000 00Oa

o
o o
<3
o o
o o
o o
o o
o o

2000 ©
s000 0O

oo

© 00000 000000000 ©O

° o
9 o
o o
o o
e o
o o
o ©
o o
o o
o o
° o
o o
o o
0 o
0 o
o o
o o
o o
o o
o o
o o
-
s 0
s 0
. 0
o 0o
s o
o o
o o
o o
s 0
o ©
[t
o o
o a
° o
o o
o o
= o
o o
o o
o o
o o
o o
o o
o o
o o
o o
. o
o 0o
o o
o o
o o
o o
= o
s o
o o
s o
o o
o o
o o
o o
o .
o o
o o
o o
o o
o o
o o
s o
a o

°
°
P
o o
°

°
°o o
5 o
°
° o
§ g

oo

o
°

oo

000000

oo
oo

©00 00s0 0800 0000

2020000

oo

oo

o000

00000

@oooo

00000

0ooo0

coosca

ernzre0{0 0

00000

o000

Heusts.

normalised enrichment score

pvalve.
® o
® oo



258

259

260

261

262

263

264

265

Supplementary Figure 9. Functional and metabolic pathway enrichment analysis to assess
the shared proteome response to serum (DIA/SWATH mass spectrometry). Shapes and
colours represent normalised enrichment scores and indicate up (blue) and down (red)
regulated functions or pathways in serum (two-sided Fisher’s exact test). Only enriched Gene
Ontology terms and KEGG metabolic pathways found to be significantly enriched in all strains

of a species or 50% of all strains are represented.
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268  Supplementary Figure 10. Growth kinetics of S. aureus in 50% human serum using S.
269  auwreus strain JE2 wild type compared to the JE2 Aisdl transposon mutant. (A) Growth in
270  RPMI only. (B) Growth in RPMI with 50% heat-treated human serum (v/v). The data in (A)
271  and (B) represents the mean (= SEM) absorbance at 600 nm from three independent biological

272  experiments. (C) Comparison of mean area-under-the-curve (AUC) values for each of the three



273  biological replicates depicted in (B) showing a significant difference between mutant and wild

274  type (two-sided Student’s unpaired t-test * p=0.03).
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Supplementary Figure 11. Functional and metabolic pathway enrichment analysis to assess
the shared metabolome response to serum (GC-MS). Shapes and colours represent normalised
enrichment scores and indicate up (blue) and down (red) regulated functions or pathways in
serum. Only enriched Gene Ontology terms and KEGG metabolic pathways found to be

significantly enriched in all strains of a species or 50% of all strains are represented.
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Supplementary Figure 12. Stress survival assays following exposure to serum. (A) K.
pneumoniae KPC2; (B) S. pyogenes HKU419; (C) E. coli B36; (D) S. aureus BPH2900 were
incubated in RPMI or serum (5 mL each) for 2 hrs. Cells were collected and then exposed to
either (each graph, left) 150 mM NacCl (osmotic stress), (middle) 5 mM H20O: (oxidative stress),

or (right) 50 uM deferoxamine (DF; iron limitation stress) for 1 hr at 37°C, and survival
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314

determined by enumeration of CFU. Error bars indicate the mean standard error from 6
biological replicates for all strains and conditions test — except for S. aureus BPH2900 tested
at 5 mM H20:2 in sera and RPMI which had 8 biological replicates — and statistical significance
was determined using two-way ANOVA, * p <0.05; ** p <0.01, ****p <0.0001; Holm-Siddk

test.
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Supplementary Figure 13. Quantification of the interaction of bacterial sepsis strains with
cholesterol over time. Indicated bacterial strains were grown for 0 min, 5 min, 120 min or
300 min in RPMI in the presence of 10uM TopFluor-cholesterol (a fluorescent cholesterol

analogue). (A-D) Overview (left panel) and close-ups (centre panel) of clinical strains E. coli
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B36 (A), K. pneumoniae KPC2 (B), S. aureus BPH2900 (C) and S. pyogenes HKU419 (D).
Experiments were done at least in three independent biological replicates for time points at
120 min for all strains. For the other time points (i.e., 0 min, 5 min, and 300 min) the
experiment as performed with at least one independent biological replicate for K. pneumoniae
KPC2, E. coli B36, and S. aureus BPH2900, and two independent biological replicates for S.
pyogenes HKU419. TopFluor-cholesterol is shown in green (GFP), bacteria in red (alexa555)
and nuclei in blue (DAPI). Right panel shows the histogram of the fluorescence intensity of
one representative bacterium with the cross-section marked in the close-up image. Colours in
the histogram are adjusted to microscope pictures with bacteria in red, nuclei in blue and

TopFluor-cholesterol in green.
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Supplementary Table 1. Primers used in this study.

GAS 5448

arcC deletion replacement

Primers Sequence 5°— 3’
CKF GGGAATTCCAGCTGTTGTCACTCAAGT
CKR GGGGATCCACACCAGTCAGGG
CKF-Up ATGACGAAACAAAAAATCGTAGTCGCA
CKR-Down TTACCCTGCGATAATTTGTGTTCCAG
ErmF ATGAACAAAAATATAAAATATTCTCAAAAC
ErmR TTATTTCCTCCCGTTAAATAATAGATA
arcC complementation

Primers Sequence 5°— 3’
arcC _F-Up GTCGTCAGACTGATGGGCCCCTAAAGATGCTCCCGATG
arcC_R-Down CATAACCTGAAGGAAGATCTCATATTAACAACAAGGCCTTC
arcC F AGGAGTAATTATGACGAAACAAAAAATCG
arcC R ATCCTCTTGATTACCCTGCGATAATTTG

E. coli B36 and E. coli EC958
Primers Sequence 5°— 3’
3518-2394wcaF-Fwsc AGCGAACCAGATAACGGTA
3519-2394wcaF-Fwup ACTCGGGCGATATTTTTCAT

3520-2394wcaF-Rvup

GGAATAGGAACTAAGGAGGACGGCACCGAGAATCCACTTA

3521-2394wcaF-Fwdn

CCTACACAATCGCTCAAGACTAAATTCAAAAAATACAGAG

3522-2394wcaF-Rvdn AACGGCGTGGTCTCTTTCTG
3523-2394wcaF-Rvsc CCGTAGGATTCGCGGTAGTT
11474 carB_Fwup GTCGCCTGACCATCGTTC

11475 carB_Rvup

GGAATAGGAACTAAGGAGGATGGCATGGCTCTTTTACTCC

11476 carB Fwdn

CCTACACAATCGCTCAAGACGCGCAGATCAAATAATAGCG

11477 carB Rvdn

CTGCTCGTAAGGCATCAGACT

11478 carB Fwsc CAAGGGAGCTGGACACTG
11479 carB Rvsc CAACTTCGTTACTTACGGCC
3746-Cm.3a TCCTCCTTAGTTCCTATTCC
3747-Cm.4a GTCTTGAGCGATTGTGTAGG
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