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Supplementary figure S1 
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Short time exposure of HEp-2 cells with TcdB (pulse experiment). Cells 
were treated for indicated times with TcdB in culture medium (MEM). 
Afterwards the cells were washed with culture medium without toxin and 
incubated in culture medium without toxin for the rest of time. Pyknotic 
cells were counted 240 min after addition of toxin. 
 
 



Supplementary figure S2A 
 
 

 
 
Roughly 800 ng of indicated toxin/chimera (300 ng TcdB(F)) of representative preparations were 
loaded onto 10% SDS-PAGE. Electrophoresis was run at 30 mA for 45 min. Proteins separated on 
gel were Coomassie-stained for detection of concentration and the presence of fragments and 
impurities. Toxins which induce pyknosis were labelled (+). 
 

Supplementary figure S2B 
 

 

To exclude that co-purified C-terminal fragments of TcdB can inhibit cytotoxic effect of toxins due 

to e.g. receptor competition, HEp-2 cells were treated with TcdB, TcdB 541-2366, or the 

combination of TcdB and TcdB 541-2366. TcdB 541-2366, even in 5fold excess, did not inhibit 

pyknosis induced by 3 nM TcdB. Shown is one representative experiments out of three. 



Supplementary figure S3 
 

 

 

Preincubation of HEp-2 cells with chimeric B(F)-Bref did not inhibit subsequent uptake of 

TcdB. HEp-2 cells were preincubated with indicated concentrations of B(F)-Bref for 2 hours until 

cytopathic rounding of cells by glucosylation of Rac1 and Ras, but not RhoA or Cdc42 

(Huelsenbeck et al., 2007) was evident. Then, TcdB (3 nM) was added to the cells for 4 hours. 

Cells were lysed in ADP-ribosylation buffer and TcdB-catalyzed RhoA glucosylation was estimated 

by in vitro [32P]ADP-ribosylation with exoenzyme C3bot. This estimation is possible because the 

glucosylation and ADP-ribosylation sites of RhoA are in close proximity, and thus, glucosylation by 

TcdB prevents subsequent ADP-ribosylation by C3. The filmless autoradiography showed that 

TcdB-catalyzed RhoA glucosylation in non-pretreated cells was comparable to that of cells 

pretreated with 0.03 or 1.5 nM B(F)-Bref since the signal for ADP-ribosylated RhoA is decreased to 

the same extent in both samples. The control mix represents cells that were incubated with 3 nM 

TcdB for 1 min before harvesting to prove that TcdB contaminations in cell lysates did not interfere 

with ADP-ribosylation assay.  

The [32P]ADP-Ribosylation assay as described by Rotsch et al.  (Rotsch et al., 2012) was 

performed to estimate the level of non-glucosylated RhoA/B as follows: Cells grown on petri 

dishes (3.5 cm diameter) were treated as described above and harvested in ice cold ribosylation 

buffer (50 mM HEPES pH 7.4, 5 mM MgCl2, 2.5 mM DTT, 2.5 mM NAD, 10 mM thymidine), briefly 

sonicated and the resulting lysates were adjusted to a protein concentration of 0.5 mg/ml. 

Samples of 25 µl volume were taken and ADP-ribosylation was started by addition of 5 µl ADP-

ribosylation buffer containing 100 ng exoenzyme C3bot and 0.5 µCi [32P]NAD (800 Ci/mmol). 

Samples were incubated for 45 min at 37 °C and the reaction was stopped by addition of 7 µl of 5x 

Laemmli buffer. Samples were boiled, subjected to SDS-PAGE and the dried gel was exposed for 

filmless autoradiography. 
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Supplementary figure S5 

 

Transcripts of genes participating in uptake and translocation of TcdB. A) Transcripts of all so far 
published receptors for TcdB. Fzd1,2,7: frizzled-1,-2,-7; cspg4: chondroitin sulfate proteoglycan-4; 
pvrl3: poliovirus receptor-like-3/nectin3. B) Transcripts of anion/proton transporter chloride channel 
clcn1-7. C) Transcripts of the sodium/proton exchanger NHE1-9 (slc9A1-9). Shown are intensities 
in microarrays of two separate, untreated controls. 
 
Experimental procedure: For microarray analysis HEp2-cells grown in MEM for 48 h were used. 
Cells from 72 cm² flasks were used for each single analysis. The Whole Human Genome Oligo 
Microarray Kit 4x44K v2 (G4845A, design ID 026652, Agilent Technologies) was utilized in this 
study. Microarrays of this design type contain 44495 probes, covering roughly 26000 transcripts. 
Synthesis of Cy3- or Cy5-labeled cRNA was performed with the ‘Low Input Quick Amp Labeling 
kit, two color’ (#5190-2944, Agilent Technologies) according to the manufacturer’s 
recommendations. 
cRNA fragmentation, hybridization and washing steps were carried-out as recommended in the 
‘Two-Color Microarray-Based Gene Expression Analysis Protocol V6.7’, except that 1000 ng of 
each fluorescently-labelled cRNA population were used for hybridization. Slides were scanned on 
the Agilent Micro Array Scanner G2565CA (pixel resolution 5 µm, bit depth 20). Data extraction 
was performed with the ‘Feature Extraction Software V10.7.3.1’ using the extraction protocol file 
‘GE2_107_Sep09.xml’. Measurements of on-chip replicates were averaged using the geometric 
mean of processed intensity values of the green channel, ‘gProcessedSignal’ (gPS) and of the red 
channel, ‘rProcessedSignal’ (rPS), to retrieve one resulting value per channel and unique non-
control probe. Single features were excluded from averaging, if they i) were manually flagged, ii) 
were identified as outliers by the Feature Extraction Software, iii) lie outside the interval of ‘1.42 x 
interquartile range‘ regarding the normalized PS distribution of the respective on-chip replicate 
population, or iv) showed a coefficient of variation of pixel intensities per feature that exceeded 



0.5. For inter-array normalization, averaged processed intensity values, ‘gProcessedSignal’ (gPS) 
and ‘rProcessedSignal’ (rPS), were further transformed as follows: All PS values (gPS and rPS) of 
one particular microarray (‘Array i’ in the formula shown below) were multiplied with a microarray-
specific scaling factor. This factor was calculated by dividing a ‘reference 75th Percentile value’ 
(set as 1500 for the whole series) by the 75th percentile value of the gPS values calculated by the 
Feature Extraction software for that microarray. Accordingly, normalized PS values for all samples 
(microarray data sets) were calculated by the following formula:  

normalized PSArray i = PSArray i  x (1500 / 75th Percentile gPSArray i) 
Finally, a lower intensity threshold (surrogate value) was defined based on intensity distribution of 
negative control features. This value was fixed at 15 units. All of those normalized PS values that 
fell below this intensity border were substituted by the respective surrogate value of 15.  
 


