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Antibody structure

Isotypes (heavy constant):
• IgM
• IgA1, IgA2
• IgD
• IgG1, IgG2, IgG3, IgG4
• IgE 
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VH family (heavy variable FWRs):
• VH1, VH2, …, VH7

VL family (light variable FWRs):
• Vκ1, …, Vκ6
• Vλ

CL family (light constant):
• Cκ, Cλ

 



What we could:

Manipulate interactions of Ab to antigen and/or superantigens via mutagenesis

Observe allosteric communications between distal regions of Ab
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I. Manipulate interactions: Ab – antigen/superantigen 
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Mutations disrupted superantigen protL binding on IgG1
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Mutations disrupted protL binding

Single del (T74/E81): 
• binds protL, but faster dissociates  

Double dels: 
• abolishes protL binding

P. magnus Protein L-Fab Interactions
681

Figure 1. PpL domain C* Complexed with Human IgM Fab 2A2

(a) Ribbon representation of the 2 Fab:1 PpL domain complex present in the asymmetric unit. The PpL domain C* (red) is sandwiched between
two Fabs (blue and green). Light colors represent the light chains, and dark colors represent the heavy chains. Magenta highlights the CDR
loops, as defined by Chothia [17], and positions the Fab-PpL interfaces relative to the combining site. Pseudo 2-fold axis symmetry relates
the two Fabs, but both interfaces are not symmetrical.
(b) Stereoview of the 2Fo ! Fc electron density map contoured at 1" at the first VL-PpL interface. The letter L precedes amino acids from the
Fab light chain. Green dotted lines depict the three hydrogen bonds between Fab and PpL main-chain atoms. The three other hydrogen
bonds are shown in magenta and involve at least one side-chain atom.
(c) Ribbon representation of the VL region of Fab that interacts with the PpL domain. Ten residues common to the first and second interfaces
are in yellow. Positions in pink are only involved in the first interface, and those in light green are implicated only in the second interface. All
figures were generated with MOLMOL [42] or TURBO-FRODO [43].

mutant of a PpL domain C* to have an efficient fluores- second interfaces. In the Y53F-Y64W mutant, the re-
placement of Tyr-53 by Phe disrupts the hydrogen bondcent probe so as to measure Kd by the stopped-flow

method [21]. Second, we constructed two double mu- between the tyrosine hydroxyl and the L20 carbonyl in
the first interface. Similarly, we chose the D55A-Y64Wtants, Y53F-Y64W [21] and D55A-Y64W (this study), with

the purpose of weakening, respectively, the first and mutant in order to disrupt the salt bridge between Asp-

β-zipper

Graille et al., Structure (2001)

α 
β3 

β4 β1 

β2 

VH Vκ 

CH 

Cκ 

β1 

β2 

β3 

β4 

α 

VH 

Vκ 

CH 

Cκ 

ΔGWT = -82 ± 6.5 
ΔGdT  = -66 ± 3.7 
ΔGdE  = -106 ± 2.7 

A. 

WT delT delE delTE 

1400 

1200 

1000 

800 

1200 

** 

S
A

S
A 

of
 F

W
R

1 
(r

es
i 1

-2
4)

 

Supplementary 3 

B. β2 β2 β2 α α α 

α α α 

WT vs delT WT vs delE WT vs delTE 

C. 

Figure S3: (A). Unfavorable binding mode of protein L to the delTE mutants when 
compared to WT, in which the protein L flipped 180 degree outward from the signature 
binding mode (Graille et al. 2001) to the Vκ-FWR1 of Trastuzumab. The β strands involved 
in the interactions are highlighted in black (WT), blue (delT), green (delE), and red 
(delTE). Protein L (deep teal color) contains 1 helix and four β-strands (β2 interacts with 
Vκ-FWR1). Protein L binding energies of the WT and of the two single mutants were 
estimated using MMGBSA method in AMBER14 package. (B) Contact maps of the 3 
mutants superimposed on that of WT highlighting diminishing binding effect to protein L (at 
β2 strand and α helix). (C) Exposures of the Vκ-FWR1 (residue 1-24) were estimated 
using solvent accessible surface area (SASA) by NACCESS. The discrepancy of the 
SASA between delT and delTE were confirmed using a two tailed T-test with **p-values < 
0.0005 (with 95% confidence).

§ Interaction (WT) § Common interactions

• The dels damaged the FWR1 β-strands, which 

interact with protL (β2-strand, α-helix)

• The double dels caused synergistic burying of 

the anti-paralleled β-strands 
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Figure S3: (A). Unfavorable binding mode of protein L to the delTE mutants when 
compared to WT, in which the protein L flipped 180 degree outward from the signature 
binding mode (Graille et al. 2001) to the Vκ-FWR1 of Trastuzumab. The β strands involved 
in the interactions are highlighted in black (WT), blue (delT), green (delE), and red 
(delTE). Protein L (deep teal color) contains 1 helix and four β-strands (β2 interacts with 
Vκ-FWR1). Protein L binding energies of the WT and of the two single mutants were 
estimated using MMGBSA method in AMBER14 package. (B) Contact maps of the 3 
mutants superimposed on that of WT highlighting diminishing binding effect to protein L (at 
β2 strand and α helix). (C) Exposures of the Vκ-FWR1 (residue 1-24) were estimated 
using solvent accessible surface area (SASA) by NACCESS. The discrepancy of the 
SASA between delT and delTE were confirmed using a two tailed T-test with **p-values < 
0.0005 (with 95% confidence).
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Mutations disrupted HER2 binding

• Several key contacts between CDRs and HER2 

were lost due to FWR3 conformational changes 

• Buried CDR3 loop in delTE might’ve diminished 

binding to HER2

• Allosteric effect on FWR1 conformation

I. Manipulate interactions: Ab – antigen/superantigen
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Mutations disrupted superantigen spA binding on IgE
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A single mutation on VH-CDR2 affected spA binding
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The spA binds specifically only to VH3 family antibodies;

while having similar VH3 FWRs and sharing the same Cε: 

• Our pertuzumab VH3 IgE did not bind the spA, 

• But trastuzumab VH3 IgE interacted strongly with spA

I. Manipulate interactions: Ab – antigen/superantigen


