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Supplementary Figure S1. 8D6 Fab binds to IgE-Fc with low picomolar affinity and a 2:1 

stoichiometry. (A) Direct binding was measured for IgE-Fc to immobilized 8D6 Fab. The Fab 

was covalently immobilized at low density using an amine coupling kit (GE Healthcare) and 

IgE-Fc was flowed over this surface at a variety of concentrations, using a two-fold dilution 

series with a highest concentration of 100 nM. (B) The binding of the second 8D6 Fab binding 

site was characterized using an SPR sandwich binding experiment. IgE-Fc was first captured on 

an 8D6 Fab surface, then a second 8D6 Fab molecule was added to the IgE-Fc/8D6 Fab complex, 

in a two-fold dilution series starting at a concentration of 100 nM. For all binding experiments, 

all concentrations were run in duplicate and standard double referencing methods were employed 
1
. 
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Supplementary Figure S2. Contact between the C2 and C3 domains. In the 8D6 Fab/IgE-Fc 

complex (pink), residues Leu305-Asp307 from the C2 domain contact residues Pro423, His424 

and Pro426 from the C3 domain. In the aεFab complex (green) 
2
, the position of the C2 domain 

precludes an interaction with the C3 domain. The figure was generated after superposing the 

C3 domains from chain B of the 8D6 Fab/IgE-Fc and aεFab/IgE-Fc complexes. 
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Supplementary Figure S3. C3 domain conformation. The C3 domains adopt a closed 

conformation in the 8D6 Fab/IgE-Fc complex (chain A, orange; chain B, yellow), akin to the 

closed conformation observed in the CD23/Fc3-4 complex (PDB 4EZM; chain B, cyan; chain D, 

teal) 
3
. In contrast, the C3 domain adopts an open conformation in the sFcRI/IgE-Fc complex 

(PDB 2Y7Q; chain B, pink) 
4
. Structures were superposed on C4 domain C atoms.  
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Supplementary Figure S4. The C3 domain BC loop. (A) Top view of the C3 domain, showing 

the range of conformations adopted by the BC loop in different structures. (B) Side view of the 

C3 BC loop. (C) The Lys367 side chain adopts different positions. In the aFab/IgE-Fc and 8D6 

Fab/IgE-Fc complexes, the Lys367 side chains face in opposite directions. Colour code for Figs. 

S4A, B and C is as follows:1F6A 
5
 chain B, cyan; 1O0V 

6
 chain A, salmon; 1O0V chain B, pale 

green; 2Y7Q 
4
 chain B, pale orange; 3HA0 

7
 chain A, pale blue; 3HA0 chain F, brown; 3H9Y 

7
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chain A, gray; 3H9Z 
7
 chain B, orange; 4EZM 

3
 chain D, wheat; 4KI1 

8
 chain B, pale pink; 4GRG 

9
 chain C, dark green; 4J4P 

2
 chain A, blue; 5ANM 

10
 chain E, magenta; 5ANM chain G, yellow; 

5HYS 
11

 chain G, olive; 5HYS chain K, white; IgE-Fc chain B from the 8D6 Fab/IgE-Fc complex, 

dark pink. (D) In the 8D6 Fab/IgE-Fc complex, Lys367 is wedged between the two sheets of the 

C3 -sandwich, partially enclosed in a pocket created by Leu363, Ala364, Val370, His422, 

His424 and Leu425. Chain B of the 8D6 Fab/IgE-Fc complex is shown. (E) The C3 domain C’E 

and FG loops are positioned further from one another in the 8D6 Fab/IgE-Fc complex (blue) 

compared with the aFab/IgE-Fc complex (yellow) 
2
. In the 8D6 Fab/IgE-Fc complex, the 

Lys367 side chain points towards the interior of the C3 domain, packing against the BC and FG 

loops. (F) Lys367 in chain B of the 8D6 Fab/IgE-Fc complex (pink) contacts Asn332 in the chain 

A C2-C3 domain linker (yellow).  
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Supplementary Figure S5. Interface between CDRH1 (8D6 Fab heavy chain) and the C2 

domain. The two IgE-Fc chains in the 8D6 Fab/IgE-Fc complex are not identical. However, at 

each Fab/IgE-Fc interface, similar contacts are maintained with Gln301, Lys302 and Leu305 

(C2 domain) as the positions of Gly26-Phe29 (CDRH1) shift. IgE-Fc chain A, and the Fab 

heavy chain with which it interacts, is coloured cyan, while chain B, and its interacting Fab, is 

coloured white. Structures were superposed on VH domain C atoms.   
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Supplementary Figure S6. The interface between the 8D6 light chain and the oligosaccharide 

moiety differs for each Fab. For one Fab/oligosaccharide interface (blue), Asp32 and Gly33 

(CDRL1) contact Man906 and 907 from the α(1-3) branch, and a hydrogen bond forms between 

the Asp32 main chain and Man906. For the other Fab/oligosaccharide interface (yellow), Asp32, 

Gly33 and Asp34 contact equivalent mannose residues, but a hydrogen bond forms between the 

Asp34 side chain and the α(1-2) glycosidic bond between Man906 and Man907. The Fabs were 

superposed on VL domain C atoms.
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Supplementary Figure S7. Conformational change in the 8D6 Fab. (A) CDRH1 undergoes a 

conformational change, in which the Tyr27 side chain flips from one face of the main chain in the 

unbound Fab (blue) to the other (gray) in the 8D6 Fab/IgE-Fc complex, forming an interface with 

Gln301 and Lys302 (C2 domain). Structures were superposed on VH domain C atoms. (B) In 

the 8D6 Fab/IgE-Fc complex, Pro365 and Ser366 from the C3 domain (light pink) contact 

CDRH1. The conformation adopted by CDRH1 in the unbound Fab structure [(A), blue] is 

precluded due to steric clashes between Pro365-Ser366, and Asn30-Tyr32.    
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Supplementary Figure S8. Inhibition of CD23 binding to IgE by anti-IgE antibodies. (A) The 

omalizumab Fab 
11,12

 (blue) and CD23 
3
 (yellow) binding sites on the C3 domain overlap. For 

clarity the Fc3-4 molecule from the omalizumab Fab/Fc3-4 complex is not shown. (B) 

MEDI4212 (pale green) 
10

 locks the C3 domains in an open conformation (dark green), in 

contrast to the closed conformation (dark pink) found in the CD23/Fc3-4 complex 
3
. 
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Supplementary Figure S9. Electron density maps. (A) Stereoview of a portion of the 2Fo-Fc 

electron density map, contoured at 1.0σ, for the 8D6 Fab crystal structure. (B) Stereoview of a 

portion of the 2Fo-Fc electron density map, contoured at 1.0σ, for the 8D6 Fab/IgE-Fc complex. 

Carbon atoms for IgE-Fc and the 8D6 Fab are coloured grey and pink, respectively.         
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Supplementary Movie S1. Overall structure of 8D6 Fab/IgE-Fc complex. The structure is first 

rotated 360° about an axis parallel to the pseudo two-fold axis of the C2, C3 and C4 domains, 

and then rotated 90° towards the viewer. The two IgE-Fc chains are coloured pink and wheat, 

while the Fabs are coloured green and blue. 

 

 

 

Supplementary Movie S2. Conformational changes in IgE-Fc. The movie shows a morph from 

the compact, extended IgE-Fc conformation in the 8D6 Fab/IgE-Fc complex, to the extended 

IgE-Fc conformation captured by aFab 
2
, and back to the more compact structure. The morph 

repeats two times, and depicts the corkscrew motion required to transition between the two 

structures. The two IgE-Fc chains are coloured blue and wheat. 
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