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Pseudocontact Shift-Driven Iterative Resampling for 3D Structure
Determinations of Large Proteins
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Figure S1: Results from PCS-driven iterative GPS-Rosetta applied to target B (ERp29-C). (A) Scatter
plot of structures sampled by GPS-Rosetta. The PCS energy is plotted versus the Co RMSD of the NMR
structure (PDB ID 2M66 [1] ). The results from the different iterations are color-coded, with the zeroth
iteration in black and the next ten iterations in blue to red as shown in the color bar on the right. (B) Same
as (A), but plotted against combined all-atom Rosetta energy and PCS energy. (C) Improvement in the
quality of fragments identified by overlapping Ay tensors in the PCS-driven iterative scheme. The plot
shows the RMSD calculated between each nine-residue fragment and its corresponding native fragment in
the crystal structure. The zeroth iteration (black) used the standard fragment library of the Robetta server,
while subsequent iterations took the PCSs into account. (D) Probability density plots illustrating how
consecutive iterations shift the conformational sampling towards structures with lower Ca. RMSD to the
crystal structure. (E) Superimposition of the structure with the lowest PCS energy (green) with the crystal
structure (gray).
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Figure S2: Results from PCS-driven iterative GPS-Rosetta applied to target C (OmpX). The panels
descriptions are the same as described in Figure S1 except the reference NMR structure used is
PDBID:2M06 [2]
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Figure S3: Results from PCS-driven iterative GPS-Rosetta applied to target D(Polyketide cyc-like protein).
The panels descriptions are the same as described in Figure S1 except the reference NMR structure used
is PDBID:2M47
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Figure S4: Results from PCS-driven iterative GPS-Rosetta applied to target E (CAP). The panels
descriptions are the same as described in Figure S1 except the reference NMR structure used is
PDBID:1SO0P [3]
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Figure S5: Results from PCS-driven iterative GPS-Rosetta applied to target F (LEA protein). The panels
descriptions are the same as described in Figure S1 except the reference NMR structure used is
PDBID:1YYC
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Figure S6: Results from PCS-driven iterative GPS-Rosetta applied to target G (OprH). The panels
descriptions are the same as described in Figure S1 except the reference NMR structure used is
PDBID:2LHF [4]
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Figure S7: Results from PCS-driven iterative GPS-Rosetta applied to target H (Human leukocyte
function associated antigen-1). The panels descriptions are the same as described in Figure S1 except the
reference NMR structure used is PDBID:1DGQ [5]



Text S1: PCS data subsets:

Iterative GPS-Rosetta protocol is tested with reduced PCS data for targets C, E and F. The PCS
data contained for only for three metal centers and only two metals per center. The datasets are

the same as used for the benchmark set except that one of the metal center is removed at random.

The PCSs of the two metals that are included are for Thulium (Tm?*") and Terbium (Tb*").
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Figure S8: Results from PCS-driven iterative GPS-Rosetta applied to target C (OmpX) with PCS data
from only three metal centers and with two metals per center. The panels descriptions are the same as
described in Figure S1 except the reference NMR structure used is PDBID:2MO06 [2]
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Figure S9: Results from PCS-driven iterative GPS-Rosetta applied to target E (CAP) with PCS data from
only three metal centers and with two metals per center. The panels descriptions are the same as described
in Figure S1 except the reference NMR structure used is PDBID:1SOP [3]
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Figure S10: Results from PCS-driven iterative GPS-Rosetta applied to target F (LEA protein) with PCS
data from only three metal centers and with two metals per center. The panels descriptions are the same as
described in Figure S1 except the reference NMR structure used is PDBID:1YYC
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Figure S11: Results from PCS-driven iterative GPS-Rosetta applied to target F (LEA protein) with PCS
data from only three metal centers and with four metals per center. The panels descriptions are the same
as described in Figure S1 except the reference NMR structure used is PDBID:1YYC



Table S1: Comparison of axial and rhombic Ay-tensor components of the calculated structures and values
reported previously. *The axial and rhombic components of the Ay-tensors are given in 10> m?. "Same as
previous two columns except that parameters are obtained from previous publications, Target A [6],
Target B [1].

Target Mutation site Ln** Ava® | Apn® | Agax® | Agen®
A (pSRII) | 56 Dy |-39.7 |-240 |-36£1 |-42
Tb** -34.5 -20.8 311 | -5£2
Tm?* 28.5 12.3 25+1 6=+1
Yb* | 104 5.0 9+1 2+1
121 Dy** -25.2 | -10.3 -25+£8 | -10+4
T  |-204 |-8.7 -19+£8 | -6+4
Tm?* 18.8 9.0 182 | 343
Yb¥r | -7.1 -4.4 9+8 | 445
154 Dy* |-198 |-39 | -21=l | -7l
Tb** -16.3 -1.9 -18+1 | -7+1
Tm?* 11.2 2.2 12£1 | 61
Yb** 43 1.0 5+1 3+1
169 Dy>* -346 |43 -354£3 | -4£2
Tm?* 29.0 3.3 31£1 | 4=+1
Yb 10.5 1.3 111 | 2+1
B(ERp29- | C157S/S200C/K204D | Tb** -104 |44 -10.6 |-6.2
<)
Tm?* 8.9 5.6 -9.6 -54
C157S/A218C/A222D | Tb** -9.6 -5.5 -12.7 | -4.4
Tm?** 8.5 3.8 11.6 4.8




C157S/Q241C/N245D | Tb** -18.1 | -3.5 -17.5 |-10.3
Tm*" | 12.9 3.7 11.5 2.2

C157 Tb** -225 |-59 -35.0 [-10.2
Tm*" | 18.7 4.2 29.3 8.8




Text S2:

The PCS assignment from different tags on the target sequence. The first row gives the residue number,
second row gives the amino acid sequence makeup, the third gives the secondary structure assignment
and the final four rows give the PCS assignment from each of the four different tags. The residues that
have PCSs are maked with an (*). The mutation sites are highlighted accordingly.
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