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Supplementary Figure 1. Ribbon diagram of the main chain antibody backbone based 

on the subgroup of the anti-IL-13 variable domains. Somatic hypermutation can introduce 

changes into both the framework regions and complementarity determining regions. 

Collating data from the Kabat database, we compiled all the amino acid changes that oc-

cur by somatic hypermutation within the framework of the Variable Kappa 4 (VK4, yel-

low) and Heavy 2 (VH2, grey) subtypes, then narrowed our chosen variants to the non-

solvent exposed residues (spheres). We made single framework variants of anti-IL-13 

half-antibody, 5 in light chain and 28 in heavy chain, and combined these to screen by 

BAD.  

  

Variable Heavy Variable Light 

Kappa Light Chain Subgroup 4

Kabat # Mutations 
4 L 

12 A 
15 P 
21 V 
43 A 

Heavy Chain Subgroup 2

Kabat # Mutations 
2 I, L 
6 Q 

24 F, L 
25 T, Y 
27 S, D, L, G 
29 V, F, I 
45 P 
71 R, I, L, V 
78 F 
82 V, L 
82c V 
88 G, P 
93 T, N, V 
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Supplementary Figure 2. Sequence of experiments identifying mutations in the anti-

body heavy and light chain that improve expression and stability. First, single framework 

mutations in either light or heavy chain were sorted by BAD for highest expression 

clones. After validating the improved expression by western blot, the mutations were 

combined to identify additive effects on expression and thermostability.    
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Supplementary Figure 3. Ribbon diagram of the main chain antibody backbone for the 

variable domains of the anti-VEGF G6 antibody 26 light chain (yellow) and heavy chain 

(grey). Similar to our approach with the anti-IL-13 antibody (see Supplementary Fig. 1), 

we scanned the Kabat database to identify residues introduced by somatic hypermutation 

that were in framework regions (FR) of Variable Kappa 1 and Heavy 3 (VK1 and VH3, 

respectively) subtypes. We chose to exclude the complementarity determining regions to 

maintain affinity while also selecting for buried residues (spheres) to reduce the risk of 

immunogenicity. With these criteria, we created single framework variants of anti-VEGF 

half-antibody, 47 in light chain and 36 in heavy chain, and combined these to screen by 

BAD. 

Kappa Light Chain Subgroup 1

Variable Heavy Variable Light 

Kabat # Mutations 

4 L, V 

9 T 

10 T, F 

11 V, Q, F 

13 V, T 

14 T, Y, V, F 

15 T 

17 G 

18 S, T 

19 I 

20 A, I 

21 L, F, V 

22 I, S, A, R 

36 F 

37 D, E, H 

Kabat # Mutations 

58 I, A 

62 V 

64 D 

66 E, I, R 

71 T, V 

73 F, V 

75 V 

78 V 

Heavy Chain Subgroup 3

Kabat # Mutations

6 G, Q, D

11 V, F, S

12 I

16 R, T

18 M, G, R

20 V

23 T, V, E, S

24 S, T, V, G

37 L, I, F

48 L, I

82 L, I

82c G, V

87 M, S

88 G

91 F

93 V, T


