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Table S1: Peptide map of RTA (Y80A V76M) used in HX-MS studies

Pep# start end # start end # start end Pep# start end
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Table S2. Data collection associated with X-ray crystal structures of V1C7 VgHs

Complex V1C7620r—RTA V1C7620r—RTA
(high PO4 condition)  (no PO4condition)

APS Beamline 24-1D-E 24-1D-E

dinin (A) 2.5 2.5

wavelength (A) 0.979 0.979

No. of reflections 617554 482323

Average redundancy” 10.3(9.6) 5.5(4.4)

(D/(8)" 32.7(1.1) 38.3(2.2)

Completeness” (%) 100 (99.9) 99.9(99.7)

Runerge™” (%) 11.0(279.3) 8.0(73.9)

CC** 0.88 0.98

Refinement

Bragg spacings (A) 49.9-2.5 49.8-2.5

Space group P3,21 P3,21

Cell parameters: a,b,c (A) 64.9, 64.9,215.9 64.9,64.9,2154

R/ Reee” (%) 20.2/25.7 20.2/24.7

No. of reflections 19094 18990

No. of waters 24 47

Rmsd bond length (A) 0.006 0.003

Rmsd bond angle (°) 0.98 0.75

B-factors (A%): main 91.1/93.4 74.3/77.5

chain/side chain

Ramachandran 97.4/100.0 98.4/100.0

favored / allowed’ (%)

PDB code SU4L 5U4M
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Figure Legends

Figure S1. SPR analysis of V1C7 and V1C7g29r. Sensorgrams from SPR analysis in which
ricin-coated chips were probed with V1C7 or V1C7g29r. Relative resonance units (RU) are
compared across the treatments.

Figure S2. SPR analysis of V5C1 and V5C1gz9c. Sensorgrams from SPR analysis in which
ricin-coated chips were probed with V5C1 or V5C1r296. Relative resonance units (RU) are
compared across the treatments.

Figure S3. Homology models are similar to the initial V1C7-RTA template. Superposition of
10 randomly chosen VSC1-RTA homology models (thin lines) on the initial VIC7-RTA
template (thick line).

Figure S4. Differential protection, A(HX) , as defined by equation 1, for RTA* induced by
VuH binding. (Panel A) V1C7, (Panel B) V1C7629r, (Panel C) V5CI1, (Panel D) V5Clr2oc.
The horizontal dashed lines at —0.1 denotes the threshold for strong protection. The dashed lines
that follow the data denote the 99% confidence limit as described in the Materials and Methods.
Gaps in the confidence limit indicate peptides with no available data. The horizontal axis is the
ordinal number of each RTA* peptide arranged in order from the N-terminus to the C-terminus.
The location of each peptide is listed in Supplemental Table S1.

Fig S5. Close-up of the interactions between V1C7¢g29r and RTA. (A) High phosphate crystal
form of RTA-V1C7629r. RTA (slate), VIC7g29r (gray), and symmetry-related RTA (light blue)
are drawn as ribbon diagrams. The bound phosphate molecule is drawn as sticks with oxygen
atoms colored red and the phosphorous atom colored orange. (B) Interaction of symmetry-related
RTA residues Arg 196 and Arg 235 (light blue) with RTA's Glu 67 (violet) from the high-
phosphate crystal form. (C) Superposition of the no-phosphate crystal form of RTA-V1C7g29r
(RTA colored magenta and V1C7ga9r colored cyan) with the high-phosphate crystal form of
RTA-VI1C7g9r (RTA colored violet and V1C7g29r colored gray). (D) Interaction of symmetry-
related RTA residues Arg 196 and Arg 235 (light blue) with RTA's Glu 67 (magenta) from the
no-phosphate crystal form. All side chains are drawn as sticks and color coordinated to their
respective main chain. Key distances between atoms are displayed as red dashes.

Figure S6. Possible mechanism by which V5C1, as opposed to V1C7, achieves greater
neutralization of ricin toxin. (Panel A) In the VIC7-RTA crystal structure (PDB: 5J56), CDR3
residues Serl11y;c7 and Glnl13y 7 interact favorably with Gln160gta, for a total interaction
energy of -0.7 REUs. This interaction may lock CDR3 away from RTA’s epitope located
between a-helices D and E. (Panel B) In V5C1’s representative model, Tyrl11ysc; and
Thr113ysc; have no interaction with Gln160gT4 (0.0 REU). This suggests that V5C1’s CDR3
adopts an alternative conformation that contacts the epitope and leads to ricin neutralization, but
this conformation departs too much from the V1C7 template to be sampled by our modeling.
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Figure S4
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