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Figure S1. Choice of cutoffs for disconnected sub-graphs. Percentage of the total number of
nodes in the graph (y-axis) as a function of correlation coefficient (x-axis) for the AF508 (top)
and AI507 (bottom) networks. The correlation coefficient at which at least half the total number
of nodes in the graph (half of the protein residues) reside in the largest connected component is
chosen as a cutoff in generating the disconnected sub-graph. The dashed line represents half of
the maximum number of nodes in the graph.



Figure S2. Regions in NBD1 affected by critical nodes. Three critical nodes — S492, T465, and
L468 — are shown in ball-and-stick representation. S492 influences residues shown in green,
T465 influences those shown in blue and red, and 1468 influences those in red. Other critical
nodes affect subsets of the residues colored red, green, and blue.
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Figure S3. Mutations to critical nodes affect critical maturation pathways in AIS07-CFTR.
HEK cells transiently transfected with AIS07-CFTR with or without additional mutations. We
treat cells with indicated correctors 48 hours post-transfection, and grow at 27°C for an
additional 24 hours before harvesting for western blot analysis (20 pg proteins/lane). Ratio of C-
band to B-band is displayed below each lane.
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Figure S4. Sequence conservation in CFTR from different species. Amino acid sequences of
CFTR from different species from the Uniprot database. For clarity, an 11 residue window with
S492 (or equivalent) as the center of the window is shown. The serine at position 492 (or
equivalent) is conserved in other species (red) with a substitution only to proline (green).
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Figure S5. I539T mutation does not rescue NBD1 dynamics in AF508-CFTR. The 1539T
mutation, commonly used in the experimental setting to affect maturation of AF508-CFTR, does
not return the profile of root mean square fluctuations (RMSF) (green) to wild type levels
(black), especially in the dynamic regulatory insertion (RI) region, residues 404-435, and the

critical central structure of the domain, residues 490-570. When combined with the S492P
substitution (purple), these fluctuations are rescued.
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Figure S6. Computational methodology for determination of allosteric networks. The flow
chart outlines the steps involved in determination of optimal paths between chosen sites in a
given protein.
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Figure S7. Exhaustive mutagenesis of S492 does not improve stability. Change in AG upon
mutation of S492 to various amino acids. Negative values denote stabilizing mutations, while
positive values denote destabilizing mutations. Bars represent AAG values calculated from 500

independent iterations for every substitution.
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Figure S8. Effect of FS08 deletion on CFTR maturation in various species. Western blots
indicate the extent of maturation of WT and AF508-CFTRs from the species indicated in HEK-
293 cells at 37°C or 27°C. The more rapidly migrating band (arrow) contains the core-
glycosylated, endoplasmic reticulum localized form, and the more slowly migrating band
contains CFTR with more complex oligosaccharides. The latter form of the shark protein
(asterisk) features greater mobility than that of the other species due to the addition of one rather
than two N-linked oligosaccharide chains. Like human AF508-CFTR, the two mammalian
proteins mature at the lower but not at the higher temperature, whereas the non-mammalian
orthologs mature at both temperatures.
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Figure S9. AIS07-CFTR is not rescued by low temperature or VX809 corrector. While
AF508-CFTR can be rescued by lowering temperature to 27 °C, treatment with VX809 corrector,
or both, AI507-CFTR is not rescued by either of these treatments, alone or in combination.



