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Appendix Table S1 Data collection and refinement statistics (molecular

replacement)

ACT1 TpelL-GTD

Data collection
Space group P2,242, P1241
Cell dimensions

a, b, c(A) 48.24, 138.84, 75.09, 64.73,

152.11 121.18

o, B,y () 90, 90, 90 90, 102.03, 90
Resolution (A) 102.54-2.50 118.52-2.22
Rimerge 0.233 (1.146) 0.08 (0.60)
/ol 7.1(2.0) 11.2(2.1)
Completeness (%) 100.0(100.0) 99.4 (100.0)
Redundancy 10.5(10.6) 4.6 (4.6)
Refinement
Resolution (A) 51.27 (2.50) 73.49 (2.22)
No. reflections 36,410 (2,613) 56,042 (2,780)
Rwork / Riree 23.62/26.76 19.29/23.74
No. atoms

Protein 7,802 8,833

Ligand/ion 7 -

Water 409 363
B-factors

Protein 35.19 48.21

Ligand/ion 71.04 -

Water 32.97 46.43
R.m.s. deviations

Bond lengths (A) 0.003 0.007

Bond angles (°) 0.715 1.008

*Number of xtals for each structure should be noted in footnote. *Values in parentheses

are for highest-resolution shell.



Longimycellum tulufanense

Streptomyces sp. SLBN-118

Diphtheria Toxin

Austwickia sp. TVS

Austwickia chelonae

Austwickia chelonae LK16-18

Streptomyces piniterrae

Streptomyces klenkii

Streptomyces sp. TLI_053

Appendix Fig. S1| Phylogenetic tree of DT homologs. The sequences of each DT
homolog were aligned using Blosum62, and a phylogenetic tree was generated using
the Geneious 11.0.5 Tree Builder using the Jukes-Cantor genetic distance model and
the Neighbour-Joining tree build method. DT homolog proteins are named by the

species from which they were extracted. Austwickia genus proteins are the closest to
DT.
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Appendix Fig. S2| AlphaFold 2.0 error scores. The sequence of ACT2 was inputted
into the online colabfold notebook. a, Predicted local distance difference test (pIDDT)
score for rank 1. The translocation domain is predicted the poorest, and the C- and R-
domains are predicted with high probability. The corresponding predicted alignment
error (PAE) score for rank1, where blue represents low alignment error, and red

represents high alignment error. Overall, there is low error in the structure predicted in
rank 1.
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Appendix Fig. S3| Toxicity data of ACT1 and ACT2. Full length ACT1 and ACT2
were purified and tested on Vero-nLucP cells, and luminescence signal was measured
at 24 hours post treatment. Both ACT1 (purple) and ACT2 (pink) have ECso values
>50nM.
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Appendix Fig. S4| Sequence alignment of key functional residues in receptor
binding domain. The key residues in DTr implicated in HB-EGF binding are shown.
The corresponding residues in the R domains of ACT1 and ACT2 are shown below.
Residues were aligned structurally in pymol. Colour scheme is as follows: blue =
hydrophobic; cyan = aromatic; red = positive charge; magenta = negative charge; green
= polar; orange = glycine; cyan = aromatic.
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Appendix Fig. S5| CRISPR/Cas9 screen of DT. ECg9 (10pM) of DT was tested on
Hap1 cells, and the top hits were diphthamide synthesis genes, and HBEGF (the
receptor).
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Appendix Fig. S6| Toxicity data for DT on SORT1 knockout and overexpressing
cells. DT was titrated on SORT1 knockout and SORT1 overexpressing cells. SEM, n=6.
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Appendix Fig. S7| Epitope residue conservation between DT and ACT1 (top) or DT
and ACT2 (bottom). The residues implicated in B-cell recognition of DT that are not
conserved in ACT1 or 2 are highlighted in teal. The residues that overlap with ACT1 are
highlighted in salmon (top) and the residues that overlap with ACT2 are highlighted in
purple (bottom). ~50% of the epitope residues are conserved, however only one epitope
is entirely conserved in both ACT1 and ACT2 (GKRGQ).
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Appendix Fig. S8| Sequence alignment of key functional residues in translocation
domain. The key residues in DT+ function are shown. The corresponding residues in
the T domains of ACT1 and ACT2 are shown below DT. Residues were structurally
aligned in pymol. Colour scheme is as follows: blue = hydrophobic; cyan = aromatic;
magenta = negative charge; green = polar; cyan = aromatic.
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