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1.5 Repositories: 33 

The amino acid sequence of Antibody117 is provided in the supplementary material. EM maps and 34 
models for the SAT2/Zimbabwe/7/83 12S pentamers in complex with Fab117 knob mini-domains are 35 
deposited in the wwPDB and EMDB under accession codes, PDB: 9G6V, EMDB: EMD-51105.  36 
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 38 

Supplementary Table 1. Capture and Detection antibodies used in VHH double sandwich ELISA. 39 
Pirbright obtained all VHH (denoted as M3 or Mnnn) directly from WBVR. Ab117 was produced by The 40 
Immunological Toolbox (35). Detection antibodies are biotinylated capture antibodies. 41 

Serotype Particle Antibody 

A22/Iraq/24/64 75S M702 

A22/Iraq/24/64 12S M3 

Asia1/Shamir 75S M332 

Asia1/Shamir 12S M3 

O1/Manisa/Turkey/69 75S M170 

O1/Manisa/Turkey/69 12S M3 

SAT2/Zimbabwe/7/83 75S M377/M311 

SAT2/Zimbabwe/7/83 12S Ab117 

 42 

Supplementary Table 2. Amino acid sequences for Ab117 variable domains. 43 

VH: 

QVQLRESGPSLVKPSQTLSLTCTASGFSLSDKAVGWVRQAPGKALEWLGSVDSGGNTGYNPGLKSRLSITKDNSK
SQVSLSVSSVTTEDSATYYCTTVLQQTTKKENNCPDGYSCGYRCRSGWGCSGDECCGRRGGGWGSIELIACCSST
YIHEFHVDAWGQGLLVTVSS 

VL: 

QAVLTQPSSVSGSLGQRVSITCSGSSSNIGNSNVGWYQQVPGSGLTTIIYSSFSRPSGVPDRFSGSKSGNTATLTISS
LQAEDEADYFCATYDSGVSIGVFGSGTTLTVL 

  44 



 45 

Supplementary Figure 1. Antibody 117 does not recognise a linear epitope of FMDV. VLPs were 46 
thermally disrupted to produce linear epitopes, and bound antibodies detected by a sheep anti-47 
bovine-HRP antibody. Full protocol for this western blot is provided as follows in the supplemental 48 
material. Mouse anti-VP2 antibody 4A3 recognises a linear epitope (63). ‘M’ denotes marker lane. 49 

 50 

Supplementary material and methods: 51 

Western blotting was used to determine whether the Ab117 was capable of binding linearised 52 

epitopes. O1M, A22, and A1S VLPs were fully reduced using 10X NuPAGE reducing agent (Thermo 53 

Fisher Scientific) at 95 °C for 15 minutes and VP subunits separated by SDS-PAGE. Proteins were 54 

transferred to the western blot using the iBlot2 (Invitrogen). Blots were blocked with 5% milk (Marvel) 55 

in PBS-Tween (0.05% Tween) for two hours at room temperature. Primary antibody (Ab117) was 56 

diluted to 0.2 µg/ml in 1% milk PBST and incubated on the blot for one hour at room temperature. 57 

Secondary sheep anti-bovine-HRP (BioRad) was used at a 1/10,000 dilution in 1% milk and incubated 58 

on blot for one hour at room temperature. For mouse-anti-VP2 antibody 4A3, the concentration could 59 

not be determined as the antibody was unpurified, so a dilution of 1/5000 was used, and goat anti-60 

mouse-HRP (BioRad) was used as the secondary antibody. Blots were washed three times for 5 minutes 61 

in PBST between each step. Blots were developed using ECL Prime (Amersham) according to the 62 

manufacturer’s instructions and imaged on the BioRad ChemiDoc. 63 

  64 
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(a) 

 
(b) 

 
Supplementary Figure 2. Refinement of electron density map. (a) Representative map density 66 
contoured at 1.0 (top) and 0.2 (bottom) σ, coloured by determined local resolution. (b) Auto-tightened 67 
GSFSC plot indicating determined resolution. Red – Tight mask (2.1 Å), Green – Loose Mask (2.3 Å), 68 
Blue – No Mask (2.6 Å), Purple – Corrected (2.1 Å).  69 



 70 
Supplementary Figure 3. Superposition of observed and predicted Ab117 CDR-H3 knob mini-domains 71 
in cartoon representation. Ab117 was modelled using AlphaFold (32) v2.0 multimer mode. RMSD 72 
represented by colouring of AlphaFold models main chain from 4.90 Å RMSD (red) to 0.15 Å RMSD 73 
(blue), as calculated using the PyMOL ColorByRMSD script (64). The short stretch coloured grey could 74 
not be aligned using ColorByRMSD. Observed Ab117 knob conformation coloured purple, and 75 
disulphide bridges indicated. Knob mini-domains orientated to match Figure 3b.  76 



 77 

 78 

 79 

Supplementary Figure 4. Ab117 specifically binds to disrupted O1M wild type (non-stabilised) VLPs. 80 
Capsid disruption showed increased signal for Ab117, consistent with a decreased signal of M170 VHH 81 
binding, which is specific to intact O1M antigens. 82 
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