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Supplementary Materials

Figure S1. Binding of selected polyreactive mouse IgA to polyreactive ligands (Related to
Figure 1) (A) Polyreactivity ELISA OD405 values of selected mouse IgA mAbs tested at different
concentrations. (B) New ligands: lysozyme, ubiquitin and 50nt ssDNA, tested with Polyreactivity
ELISA showing OD405 values for selected mouse IgA mAbs tested at different concentrations.
Marked are also positive (3H9) and negative controls (292D8, 334B4). (C) BLI binding plot

between immobilized biotinylated 25nt ssDNA and selected polyreactive mouse IgA Fabs or
negative control mouse IgG 20.1 Fab vs. time.
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Figure S2. Single alanine scanning of polyreactive mouse IgA mAbs and their reactivity
to ligands (Related to Figure 2)

Summary of polyreactivity ELISA of selected mouse IgA mAbs that were single-alanine mutated,
shown as % of wild-type mAb: (A) 307C9 mAb, (B) 45B7 mAb and (C) 28A8 mAb.
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Figure S3. tICA plots and representative structures of polyreactive antibodies highlight
notable rigidity of their CDR loops. (Related to Figure 4) (A) polyreactive 338E6 mouse Fab,
(B) polyreactive 43G10 mouse Fab, (C) polyreactive 2G02 human Fab; Left: representative tICA
plots from 1 microsecond simulations of polyreactive antibodies. Individual clusters within tICA
space identify k-centers clustering are represented by colorful circles. Right: representative
structures of the CDR loops from each identified cluster from tICA plots. Colors of the structures
match those found in the tICA plots.
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Figure S4. Root mean square deviation (RMSD) of the CDR loops of polyreactive
antibodies throughout 1us simulations show limited dynamics in CDR3H and CDR2H.
(Related to Figure 4) RMSD traces for polyreactive 338E6, 43G10 and 2G02 Fabs, over all
simulated time across four of the six CDR loops. Key differences in the dynamics across poly-
and monoreactive antibodies can be found within the heavy chain and CDR L1.
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Figure S5. Root mean square fluctuations (RMSF) measured over simulation triplicates
show similar behavior independent of initial velocity assignments (Related to Figure 4).
Each column is associated with polyreactive 338E6, 43G10 or 2G02 Fab structure, while each
row corresponds to the RMSF of either CDR3H (top), CDR1L (middle), or CDR3L (bottom).
Replicas are colored according to the key in the middle column.
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Figure S6. tICA plots and representative structures of monoreactive/ reduced
polyreactivity antibodies highlight exceptional flexibility of their CDR loops (Related to
Figure 4). (A) monoreactive 4C05 human Fab, (B) monoreactive 3B03 human Fab, (C) reduced
polyreactivity 2G02 mutant human Fab; Left: representative tICA plots from 1 microsecond
simulations of monoreactive antibodies. Individual clusters within tICA space identify k-centers
clustering are represented by colorful circles. Right: representative structures of the CDR loops
from each identified cluster from tICA plots. Colors of the structures match those found in the
tICA plots.
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Figure S7. Root mean square deviation (RMSD) of the CDR loops of monoreactive/
reduced polyreactivity antibodies throughout 1us simulations show high flexibility in
CDR3H and CDR2H (Related to Figure 5). RMSD traces for monoreactive 4C05, 3B03 and
2G02 mutant Fabs, over all simulated time across four of the six CDR loops. Key differences in
the dynamics across polyreactive and monoreactive antibodies can be found within the heavy
chain and CDR L1.
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Figure S8. Root mean square fluctuations (RMSF) measured over simulation triplicates
show similar behavior independent of initial velocity assignments (Related to Figures
4,5). Each column is associated with monoreactive 4C05, 3B03 Fab structures and reduced
polyreactivity 2G02 mutant model based on 2G02 wildtype Fab structure, while each row
corresponds to the RMSF of either CDR3H (top), CDR1L (middle), or CDR3L (bottom). Replicas
are colored according to the key in the central column.
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Figure S9. Root mean square deviation (RMSD) of the CDR loops of additional
polyreactive antibodies throughout 300ns simulations show low flexibility in CDR3H and
CDR2H (Related to Figures 4,5). RMSD traces for polyreactive CR9114, 1F02, CH65 and F16
Fabs, over all simulated time across four of the six CDR loops. Key differences in the dynamics
across polyreactive and monoreactive antibodies can be found within the heavy chain and CDR
L1.
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Figure S10. Root mean square fluctuation (RMSF) of the CDR loops across all simulated
antibodies show clear trends in (A) CDR3H and (B) CDR3L flexibility (Related to Figures
4,5). The presented RMSF is a bootstrapped average over triplicate trajectories for each
antibody, with the standard deviation given as shaded regions about this average. Asterisks
identify statistically significant differences (p < 0.05) calculated using a non-parametric
permutation test (Methods). Polyreactive antibodies are represented by blue markers with light
blue standard deviation shading, while monoreactive antibodies are represented by red markers
with light red standard deviation shading. The 2G02 mutant with reduced polyreactivity is
represented by purple markers with light purple standard deviation shading. To align RMSF
traces of CDR loops of different size, the most flexible residue (by RMSF) within the CDR loop
is set to a residue position of 0, and the RMSF of each previous or subsequent residue is plotted
in order.
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Figure S11. Root mean square fluctuation (RMSF) of the CDR loops averaged across all
simulated antibodies show statistically significant trends in (left) CDR3H and (middle)
CDR3L, but not CDR1L (right), flexibility (Related to Figures 4,5). The presented RMSF is a
bootstrapped average over triplicate trajectories with all polyreactive or monoreactive antibodies
pooled into a singular dataset (see Methods for more details). The standard deviation given as
shaded regions about this average. Asterisks identify statistically significant differences (p <
0.05) calculated using a non-parametric permutation test (Methods). Polyreactive antibodies are
represented by blue markers with light blue standard deviation shading, while monoreactive
antibodies are represented by red markers with light red standard deviation shading. To pool
RMSF from CDR loops of different size, the contiguous 5 residue region with the highest
flexibility from each antibody is taken for the RMSF calculation.
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Table S1. Data collection and refinement statistics of polyreactive 338E6, 43G10, 2G02, and

monoreactive 3B03, 4C05 Fab structures.
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