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How to Measure (Cytoxic) Virulence:
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We need more than Genomics:
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Proteomics Can Help:

(particularly the proteomics of “virulence factors”)

* Exo-enzymes
* Cytotoxins
e Immunomodulators

Autolysins
« Highly immunogenic
cell wall transglycosylases
that facilitate invasion of
nonprofessional
phagocytes

\\ Superantigens
‘ » POLE unostimulatory
. exotoxins

> . « Activate T cells and trigger
cytokine release
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factors, including o
toxins and peptides @ -

« Selectively target and
kill key classes of \
host immune cell X
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Immunoglobulin §°' "0 I
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s ; - target host immune factors

and tissues

+ GluV8 cleaves IgGs via hinge
and inactivates effector functions

« Immobilize IgGs and
Inhibit engagement of
host immune factors

Trends in Pharmacological Sciences
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Chapman et al., MCP, 2017



But so can Metabolomics:
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So, you want to combine Proteomics and Metabolomics...

o B
P o :_‘ ;b_
Well, you're going $BI0 REACTOME

to need pathway
information...




So, you want to combine Proteomics and Metabolomics...
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So, you want to combine Proteomics and Metabolomics...

Well, you're going
to need pathway
information... and
the same samples
analyzed by both
techniques.
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Mission Accomplished”?




Now, you want to visualize ProteoMetabolomics datal
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Now, you want to visualize ProteoMetabolomics datal
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Now, you want to visualize ProteoMetabolomics datal
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Now, you want to visualize ProteoMetabolomics datal
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Now, you want to visualize ProteoMetabolomics datal
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Now, you want to visualize ProteoMetabolomics datal

You'll need a HotSpot analysis tool:
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HotSpot analysis: definitions

0.4-

heat = “change” (others might prefer measures of “surprise”)

condition A

Relative Frequency

0.2-

heat = ‘1
ea 082 condition B

Zp € proteins(reaction) heat(p)

rotein_heat -
p reaction — |prote Ins (reactlon) |

1I 2 3 . 21 I

10 30

Reactions

Zm € metabolites(reaction) heat(m)
|metabolites(reaction)|

metabolite_heat, . ction = Ignore “currency” metabolites!

local_heat,eoqction = protein_heat,qqction + P metabolite_heat,qqction

Zr eneighbours(reaction) local—heat(r) The network in queStion is
defined as a reaction graph

- where the nodes correspond
to reactions and edges are

hot_spot,etwork = maximum_connected_component(network[heat(r) > 6]) substrate-product relations.

heat .on = local_heat ion T K , ,
reaction - reaction |neighbours(reaction)|




HotSpot analysis: definitions
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HotSpot analysis: definitions

Zr €neighbours(reaction) local—heat(r) The network in queStion is
defined as a reaction graph

- where the nodes correspond
to reactions and edges are
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HotSpot analysis: input requirements

Proteomics Metabolomics
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Protein Heat Weighting:
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Metabolite Heat Weighting:

Heat Threshold: U
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[—
 Observation of S.aureus purine biosynthesis deregulation '
“in the wild” (in the context of a virulence study)

* Identified with ease by HotSpot detection:
* selecting a relevant region of the biochemical network
* without limiting the user to pre-defined “boxes”
* The approach should be very easy to apply:
* to other organism
* to single-"omic” datasets

* to transcriptomics data



Proteomics
Microbiology Metabolomics

Acknowledgements: ( //

'

Bioinformatics

Victor Torres, Irnov Irnov, Sophie Dyzenhaus,

(C// William Sause, Bo Shopsin MD,

' Beatrix M. Ueberheide, Avantika Dhabaria,
NYU Drew R. Jones, Rebecca Rose

ThermoFisher Christoph Henrich, Bernard Delanghe, Kai Fritzemeier

SCIENTIFIC



