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Table S1  Anomalous peaks in final structure vs SHELXD peaks for HEWLAII data set.

Peaks were calculated by the program Anode (Thorn & Sheldrick, 2011). SHELXD was run using default

parameters with three disulfide bonds resolved and an E-value cut off of 1.7

Anomalous peak B-factor SHELXD peak no.
height (o) (A?
19.59 (Met105) 11.43 5
18.81 (Cys80) 11.36 2
18.66 (Cys64) 11.96 Not located (part of disulfide with Cys80)
18.17 (CI5) 28.07 7
17.66 (Cys30) 12.2 4
16.73 (Met12) 12.97 1
15.77 (Cys115) 12.73 3 (disulfide with Cys30)
15.49 (Cys6) 17.81 Not located (part of disulfide with Cys127)
15.36 (Cys94) 13.70 8 (part of disulfide with Cys76)
14.51 (Cys76) 14.47 6 (part of disulfide with Cys94)
13.78 (Cys127) 16.11 9 (part of a disulfide with Cys6)
12.60 (CI1) 20.39 Not located
12.13 (CI3) 20.54 11
9.22 (Cl4) 26.73 Not located

8.01 (CI2) 28.92 10
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Figure S1 Representation of the structures of the three proteins with anomalous maps displayed around the anomalous scatterers in the proteins. The protein

chains are shown as C* traces and the anomalous maps are shown as purple meshes contoured at 5c level. (a) PSPTO, the two calcium atoms are shown as
grey spheres, the residues coordinating with the calcium atoms and the cysteines in the protein chain are shown and labelled; (b) PTO, the calcium atoms are
shown as grey spheres and the chlorine atom as a cyan sphere. Each of the six chains in the asymmetric unit are colored differently; (c) HEWL, the cysteines

and methionines in the protein chain are shown and labelled, the chlorine atoms are shown as cyan spheres. Made using PyMOL (Schrodinger, 2010).
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Figure S2 CCa vs CCueak from SHELXD run of 1000 cycles for each of the three cases: (a) PSPTO, (b)PTO and (¢c) HEWL (corresponding to data set
HEWLAII) showing a clear bimodal distribution of solutions, separating the correct and incorrect substructure solutions.
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Figure S3 A plot of completeness vs resolution for the lysozyme (HEWL) data sets.
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Figure S4 CCa vs CCueak from SHELXD run for HEWLAII data set with (a) top 5% intense reflections removed (b) top 10% intense reflections removed

(c) top 15% intense reflections removed (d) top 20% intense reflections removed (e) top 25% intense reflections removed (f) top 30% intense reflections

removed (g) top 35% intense reflections removed. All the above are for 1000 runs in SHELXD, except in (g) which represents the results after 10,000 runs.
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Figure S5 A scatter plot of the distribution of B-factor vs anomalous peak height in HEWL
structure (generated from Table S1). The large spike around 18 ¢ corresponds to a surface bound
chlorine which is expected to have a high B-factor and the smaller spike around 15.5¢ corresponds to
the sulfur of Cys6. Other than these outliers the general trend observed for the intrinsic sulfurs is a

decrease in anomalous peak height with increase in B-factor.
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PSPTO _fa.res file

REM Best SHELXD solution: CC 34.24 CC (weak) 23.47 CFOM 57.70
REM

TITL 104121 S fa.ins SAD in P41212

CELL 0.98000 47.43 47.43 122.49 90.00 90.00 90.00
LATT -1

SYMM 1/2-Y, 1/2+X, 1/4+%Z

SYMM -X, -Y, 1/2+%Z

SYMM 1/2+4Y, 1/2-X, 3/4+%Z

SYMM 1/2-X, 1/2+Y, 1/4-2

SYMM Y, X, -Z

SYMM 1/2+X, 1/2-Y, 3/4-2

SYMM -Y, -X, 1/2-2

SFAC S

UNIT 256

S001 1 0.003403 0.426918 0.022643 1.0000 0.2
S002 1 0.117233 0.408012 -0.059802 0.8380 0.2
S003 1 0.080734 0.395813 0.103959 0.6848 0.2
S004 1 0.105286 0.356133 -0.035196 0.5262 0.2
S005 1 0.330635 0.424683 0.135382 0.3388 0.2
S006 1 0.532372 0.296120 0.192777 0.3233 0.2
S007 1 0.046387 0.391068 -0.095932 0.1191 0.2
HKLF 3

END

PTO _fa.resfile

REM Best SHELXD solution: CC 30.19 CC(weak) 17.94 CFOM 48.13

REM
TITL 10163d 360 fa.ins SAD in C2221

CELL 0.98000 90.76 143.49 129.80 90.00 90.00 90.00
LATT -7

SYMM -X, -Y, 1/2+%Z

SYMM -X, Y, 1/2-2

SYMM X, -Y, -Z

SFAC S

UNIT 256

S001 1 0.286736 0.135002 0.057452 1.0000 0.2
S002 1 0.416985 0.240723 0.127700 0.7908 0.2
S003 1 0.349785 0.005997 0.007505 0.5983 0.2
S004 1 0.180847 0.282982 0.107185 0.5293 0.2
S005 1 -0.012398 0.258965 0.233591 0.5050 0.2
S006 1 0.296280 0.315948 0.067201 0.4804 0.2
S007 1 0.467339 -0.012825 0.203872 0.4767 0.2
S008 1 -0.046928 0.337044 0.231282 0.4726 0.2
S009 1 0.030632 0.380539 0.060239 0.4725 0.2
S010 1 -0.134888 0.380630 0.103190 0.4388 0.2
S011 1 0.322906 0.001480 0.104827 0.4371 0.2
S012 1 0.183197 0.151321 0.143926 0.4284 0.2
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