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Clostridium difficile
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Proteome analysis
of ToxInA treated Caco-2 cells

« Quantitative MS-analyses  * Objectives

» stable isotope labeling

(SILAC) * new aspects of CGT

* Verification « effects of inactive gdTcdA mutant

* lable free MRM analysis
« Western blot analysis

» Data mining
« GO annotations, DAVID
* interaction analysis STRING
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Quantitative MS based on stable isotopes

» protein labeling with heavy and light amino acids

<C[BC == arginine, lysine

MS analysis
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Workflow toxin treatment and SILAC
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LC-MS data analysis

Chromatography
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Number of identified proteins

ldentified proteins Quantified proteins Regulated proteins

* Identification « Quantification * Regulation
* triplicate analysis * triplicate analysis * p-value < 0.05
* two peptides/protein * two peptides/protein L/M/H e threshold >1.5

- false discovery rate < 0.01
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Verification by Western blot and label-free MRM analysis

. Protein label free | isotope label :
: Fibronectin 0.52 0,58 :
: Cingulin 0,39 0,48
. Ornithine- 1,66 1,88
. Aminotransferase
. GTPase KRas 2,38 1,72
: RhoA 0,41 0,42
- GTP-binding 0,54 0,59

I Hannover Medical School



TcdA vs gdTcdA effects (24 h)

874 Proteins with different abundance
(p<0.05; threshold regulation factor 1.4)
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(+) TcdA effects (-) gdTcdA: no effect
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Cell cycle

Ribosome

Signal transduction vroas

TcdA-responsive proteins

Mitochondrion
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TcdA-responsive proteins
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In vivo detection of glucosylation
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In vivo detection of glucosylation

Relative Ahundance
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In vivo quantification of glucosylation
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In vivo glucosylation of small GTPases

GTPAse

TcdA C. difficile

TcdB C. difficile

Lethal Toxin C. sordellii

known MS known MS known MS
RhoA + 84 % + 91 % - -
RhoB + >99 % + >99 % - -
RhoC + 90 % + 93 % - -
| Racl + - + - + - I
RhoG + 92 % + 87 % + 94 %
Rapl - 97 % - 94 % + 91 %
Rap2 + 93 % = 96 % + 95 %
Ras - 2% - 84 % + 88 %
RalA/B - 27 % - 43 % + .
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Conclusion

« 874 TcdA-responsive proteins identified
*Expected: cytoskeleton, adhesion, tight junctions cell cycle
*Unexpected: mitochondria, ribosomes, metabolic processes

*no gdTcdA-responsive proteins (24 h treatment)
* all obserd changes were due to glucosyltransferase activity

* in vivo detection and quantification of GTPase glucosylation
* new targets: Ras Ral Rap
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1rTcdA-wt|

rTedA-wt

rTcd A-wt
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Verification by Western blot analysis
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Clostridium difficile infection
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MRM-EXxperimente

24 h Gesamtzelllysat

Kontrolle +rTcdA +rTcdA
-wt  -mut

Entwicklung von MRM-Methoden fur:
8 requlierte Proteine
6 Kontrollproteine

-Interne Standards zur Normalisierung

b ——-—

-2 Peptide/Protein
-2 Fragmente/Peptid
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In vivo detection of glucosylation
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TcdA-responsive proteins (24 h)

Signal
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Cell
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GelLC-MS-Method

SDS-PAGE nano-HPLC ESI-Orbitrap Velos Data analysis
50 cm column
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Stable isotope labeling by amino acids in culture
(SILAC)

Cells Growmn in Light Calts Grown in Heavy
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Internal standard proteins
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Verification of protein quantification

:Protein label free | isotope label :
. Fibronectin 0,52 0,58 :
: Cingulin 0,39 0,48

: Ornithine- 1,66 1,88

- Aminotransferase

. Fuctose-P,- 0,68 0,66

: Aldolase

. Apolipoprotein A-l 0,30 0,41

: GTPase KRas 2,38 1,72

' RhoA 0,41 0,42

: GTP-binding 0,54 0,59
protein SARIA |
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Verification by MRM assay and
label-free quantification
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Detection of glucosylation
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TcdA-responsive proteins
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Effects of TcdA-wt on colonic cells
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