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Supplementary Figures
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Supplementary Fig. 1 |TcsL variants with the CROPs partly deleted show
enhanced InsP6-induced autoproteolysis. The autocleavage of TcsL, TesL!'220,
TesL!1?2!, and TesL!'"¥* induced by gradient concentrations of InsP6 was shown by
Coomassie-stained SDS-PAGE gels. The asterisks indicate the cleavaged fragments.
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Supplementary Fig. 2 | A Schematic drawing of TesL CROPs. The last 104 amino
acids (residues 2261 to 2364) of TcsL are compared with the homologous sequence
from TcdBI1.
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Supplementary Fig. 3 | TesL?2!B is vulnerable to InsP6-induced autoproteolysis.
The autocleavage of TesL??%!B induced by gradient concentrations of InsP6 was shown
by Coomassie-stained SDS-PAGE gels. The asterisks indicate the cleavaged fragments.
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Supplementary Fig. 4 | Cryo-EM reconstruction and analysis of TesL at pH 7.4.
(a) A representative EM micrograph of the TcsL at pH 7.4. Scale bar, 25 nm. (b)
Representative 2D class averages of the TcsL at pH 7.4. (¢) A flow chart of cryo-EM
data processing for the TcsL at pH 7.4. (d) The FSC curves for the final refinement of
TesL at pH 7.4. (e) The angular distribution of the particles used for the final
reconstruction of the TcsL at pH 7.4. (f) The local resolutions with color-coded for
different regions of the TcsL at pH 7.4. (g) The FSC curves for cross-validation between
the models and the cryo-EM maps for the TcsL at pH 7.4. Shown here are the FSC
curves between the final refined atomic model and the reconstruction from all particles
(black), between the model refined in the reconstruction from only half of the particles
and the reconstruction from that same half (red), and between that same model and the
reconstruction from the other half of the particles (green).
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Supplementary Fig. 5 | Cryo-EM reconstruction of the TesL at pH 5.0. (a) A
representative EM micrograph of the TcsL at pH 5.0. Scale bar, 25 nm. (b)
Representative 2D class averages of the TcsL at pH 5.0. (¢) A flow chart of cryo-EM
data processing for the TesL at pH 5.0.
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Supplementary Fig. 6 | Cryo-EM analysis of TesL at pH 5.0. (a) The FSC curves
for the final refinement of TcsL at pH 5.0. (b) The angular distribution of the particles
used for the final reconstruction of the TcsL at pH 5.0. (¢) The local resolutions with
color-coded for different regions of the TcsL at pH 5.0. (d) The FSC curves for cross-
validation between the models and the cryo-EM maps for the TesL at pH 5.0.
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Supplementary Fig. 7 | Low-pH induces conformation change of TcsL. (a)
Superimposed structures of the TcsL at neutral pH and at the acidic pH in its open
conformation. (b) Superimposed structures of the TcsL at the acidic pH in its open and
closed conformations.
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Supplementary Fig. 8 | The CROP-less LCTs show increased autoproteolysis
compared to the full-length toxins. The autocleavage of TcdA, TcdA!''!834 TcdB,
TedB!18%, TesH, TesH!"'#32, Tena, and Tena! 18! in the presence of 100 uM InsP6 was
shown by Coomassie-stained SDS-PAGE gels. The asterisks indicate the cleavaged

fragments.



Supplementary Fig. 9 | The CROPs domain of TesL may hinder the SEMAGA
binding. Co-structure of the TcsL!'28>184_.SEMAG6A"" complex (PDB 6WTS) is
superimposed to the full-length TcsL structure in the closed conformation.



Supplementary Table

Supplementary Table S1 | Statistics of the cryo-EM structures in this study.

TesL (pH 5.0)
TesL (pH 7.4)
Closed Open
Data collection
EM equipment FEI Titan Krios
Voltage (kV) 300
Detector K3
Magnification 81,000
Pixel size (A) 1.087
Electron dose (e-/A?) 50
Defocus range (um) 1.5~2.0
Reconstruction
Software RELIONS3.0 cryoSPARC
Symmetry Cl
Number of particles 229,156 410,049 1,045,888
Final masked resolution (A) 2.9 2.9 2.5
Map sharpening B-factor (A?) -90.5 -86.6 -99.6
EMDB code EMD-36141 EMD-38010 EMD-38011
Model building
Software Coot-0.8.9/Chimera
Refinement Phenix
Protein residues 2,355 2,363 2,303
B factors (A?) 64.7 42.0 36.8
PDB code 8JB5 8X2H 8X2I
Validation
R.m.s deviations
Bonds length (A) 0.008 0.004 0.009
Bonds Angle (°) 0.882 0.757 0.924
Ramachandran plot statistics (%)
Favored 94.00 91.11 94.25
Outlier 0.26 0.17 0.17
Clashscore 13.77 15.61 13.82
CaBLAM outliers (%) 1.9 3.5 1.9

MolProbity score 2.66 3.07 2.77






