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Table S1. Selected publications analyzing factors influencing BoNT substrate cleavage. 

Toxin/ 
LC 

Substrate Substances Tested Method Key Findings Reference 

LC/A 
LC/B 
LC/E 

SNAPtide (List 
laboratories) 

BSA, TMAO, other 
osmolytes/crow-ding 

agents (proline, 
betain, glycerol, ficol) 

FRET (multiwell 
fluorescence assay 
using SNAPtide) 

HPLC 

BSA increases LC/A activity; 
TMAO strongly increases LC/A, 

LC/B, and LC/E activity 
[1] 

BoNT/A 
BoNT/E 

SNAP-25 (137-
206) (ELISA) 

 
SNAP-25 (1-206) 
(Western blots) 

DTT, NaCl, Tween20, 
BSA 

ELISA (with 
neoepitope 

specific polyclonal 
antibodies), 

Western blots 

Tween20 (<0.5%) increases 
BoNT/A activity; 

BSA slightly increases BoNT/A 
activity; 

2.5 mM DTT optimal for 
BoNT/E; 

5 mM optimal for BoNT/A; 
NaCl leads to reduced BoNT/E 

activity 

[2] 

LC/A 

66-mer: 
SNAP-25 (141-

206) 
 

17-mer: 
SNAP-25 (186-

203) 
 

SNAP-25 (1-206) 

Different substrate 
lengths, NaCl, DTT, 

BSA, ZnCl2 
UPLC/HPLC 

Effects of different factors 
depend on substrate lengths; 

NaCl (<100 mM ) increase LC/A 
activity with full-length 

substrate; 
ZnCl2 (<120 µM), DTT (<4 mM) 
increase LC/A with full-length 

substrate; 
BSA doubles LC/A activity 

[3] 

BoNT/E H6-SNAP-25 
Trypsin digest 

(nicking), 
reducing conditions 

SDS-PAGE 

Reducing conditions improve 
endopeptidase activity of 

BoNT/E; 
nicking improves BoNT/E 

activity 

[4] 

BoNT/B 
LC/B 

h/rVAMP-2 (60-
94) 

Trypsin, pH, HEPES-, 
Pipes-, phosphate 

buffer, NaCl, divalent 
cations (Zn2+ etc), 

Asolectin 

SDS-PAGE 

Optimal activity of BoNT/B at 
pH 7.2; 

highest activity of BoNT/B 
observed in HEPES buffer;  

NaCl strongly reduced BoNT/B 
activity 

[5] 

BoNT/A 
(List 
Labs) 

SNAP-25 (187-
201) 

BSA, other species 
serum albumin 

HPLC 

2 mg/ml BSA increased activity 
of BoNT/A;  

other serum albumins with 
slightly stimulating effect 

[6] 

LC/B 
LC/E 

VAMPtide 
Temperature, folding 

properties 
FRET 

LC/B and LC/E optimally active 
at 37 °C 

[7] 
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Table S2. Results of the ANOVA of L9-Array Experiments 1 and 2 of BoNT/A. 

Factor DF SQ V F-Value p [%] p Value 
pH 2 11 5.4 1.23 10 0.384 

ZnCl2 2 7 3.4 0.77 6 0.520 
DTT 2 69 34.3 7.86 61 0.041 
NaCl 2 26 12.8 2.93 23 0.164 
BSA 2 134 67 3 15 0.144 

TMAO 2 688 344 17 76 0.011 
Tween 20 2 47 23 1 5 0.405 

empty (control) 2 35 18 1 4 0.490 
DF = Degrees of freedom; SQ = Sumsquares; V = Variance. Italic numbers indicate values used for error 
estimation; bold numbers indicate significant factors (p < 0.05). 

Table S3. Results of the ANOVA of L9-Array Experiments 1 and 2 of BoNT/B. 

Factor DF SQ V F-Value p [%] p Value 
pH 2 4 2 0 3 0.750 

ZnCl2 2 24 12 2 18 0.294 
DTT 2 68 34 5 52 0.086 
NaCl 2 35 17 2 27 0.199 
BSA 2 0 0 0 0 0.947 

TMAO 2 38 19 18 57 0.010 
Tween 20 2 24 12 12 37 0.021 

empty (control) 2 4 2 2 6 0.257 
DF = Degrees of freedom; SQ = Sumsquares; V = Variance. Italic numbers indicate values used for error 
estimation; bold numbers indicate significant factors (p < 0.05). 

Table S4. Results of the ANOVA of L9-Array Experiments 1 and 2 of BoNT/C. 

Factor DF SQ V F-Value p [%] p Value 
pH 2 34 17 2 22 0.25 

ZnCl2 2 86 43 5 56 0.08 
DTT 2 32 16 2 21 0.27 
NaCl 2 2 1 0 2 0.88 
BSA 2 3 1 10 25 0.028 

TMAO 2 8 4 27 70 0.005 
Tween 20 2 1 0 2 5 0.255 

empty (control) 2 0 0 0 0 0.962 
DF = Degrees of freedom; SQ = Sumsquares; V = Variance. Italic numbers indicate values used for error 
estimation; bold numbers indicate significant factors (p < 0.05). 
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Table S5. Results of the ANOVA of L9-Array Experiments 1 and 2 of BoNT/D. 

Factor DF SQ V F-Value p [%] p Value 
pH 2 28 14 1 10 0.43 

ZnCl2 2 147 74 5 51 0.07 
DTT 2 26 13 1 9 0.45 
NaCl 2 85 42 3 30 0.15 
BSA 2 2 1 0 1 0.673 

TMAO 2 229 115 48 93 0.002 
Tween 20 2 7 4 2 3 0.315 

empty (control) 2 7 4 2 3 0.315 
DF = Degrees of freedom; SQ = Sumsquares; V = Variance. Italic numbers indicate values used for error 
estimation; bold numbers indicate significant factors (p < 0.05). 

Table S6. Results of the ANOVA of L9-Array Experiments 1 and 2 of BoNT/E. 

Factor DF SQ V F-Value p [%] p Value 
pH 2 12 6 1 7 0.40 

ZnCl2 2 87 43 9 52 0.04 
DTT 2 60 30 6 36 0.06 
NaCl 2 8 4 1 5 0.50 
BSA 2 58 29 1 8 0.431 

TMAO 2 557 279 10 77 0.027 
Tween 20 2 54 27 1 7 0.452 

empty (control) 2 56 28 1 8 0.437 
DF = Degrees of freedom; SQ = Sumsquares; V = Variance. Italic numbers indicate values used for error 
estimation; bold numbers indicate significant factors (p < 0.05). 

Table S7. Results of ANOVA of L9-Array Experiments 1 and 2 of BoNT/F. 

Factor DF SQ V F-Value p [%] p Value 
pH 2 24 12 1 14 0.35 

ZnCl2 2 36 18 2 21 0.24 
DTT 2 99 50 6 58 0.07 
NaCl 2 11 6 1 7 0.58 
BSA 2 7 4 7 32 0.049 

TMAO 2 14 7 13 60 0.017 
Tween 20 2 1 1 1 6 0.351 

empty (control) 2 1 0 1 3 0.581 
DF = Degrees of freedom; SQ = Sumsquares; V = Variance. Italic numbers indicate values used for error 
estimation; bold numbers indicate significant factors (p < 0.05). 
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