
Figure S1a. Bean plots (generated with BoxPlotR) showing the distribution of XiQ quantified fold-change 
(log2(H/L ratio)) for cross-links in control and experimental samples for (A) SpyL32P +/- Im7 datasets, (B) 
SpyL32P +/- 8M Urea datasets, and (C) SpyL32P+Im7 +/- 8M Urea datasets. The fold-change of the 
reverse-labeled experimental sample is shown as log2(H/L ratio)*(-1).
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Figure S1b. Bean plots (generated with BoxPlotR) showing the distribution of XiQ quantified fold-change 
(log2(H/L ratio)) for cross-links in control and experimental samples for FKBP25 F145A I223P +/-
rapamycin datasets. The fold-change of the reverse-labeled experimental sample is shown as log2(H/L 
ratio)*(-1).
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Figure S2a. Bean plots (generated with BoxPlotR) showing the distribution of XiQ quantified fold-change 
(log2(H/L ratio)) for PCAS-modified peptides in control and experimental samples for (A) SpyL32P +/- Im7 
datasets, (B) SpyL32P +/- 8M Urea datasets, and (C) SpyL32P+Im7 +/- 8M Urea datasets. The fold-change 
of the reverse-labeled experimental sample is shown as log2(H/L ratio)*(-1).
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Figure S2b. Bean plots (generated with BoxPlotR) showing the distribution of XiQ quantified fold-change 
(log2(H/L ratio)) for PCAS-modified peptides in control and experimental samples for FKBP25 F145A 
I223P +/- rapamycin datasets. The fold-change of the reverse-labeled experimental sample is shown as 
log2(H/L ratio)*(-1).
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Figure S3a. Range of observed log2(H/L ratio) for all quantified cross-links. Blue circles represent data for 
control condition(-) or experimental forward-labeled cross-links and red circles represent data for control 
condition(+) or experimental reverse-labeled cross-links. Green bars indicate median fold-change. The 
fold-change of the reverse-labeled experimental sample is shown as log2(H/L ratio)*(-1). (A) SpyL32P 
condition(+/- Im7) control samples. (B) SpyL32P condition(+/- Im7) experimental samples. (C) SpyL32P 
condition(+/- 8M Urea) control samples. (D) SpyL32P condition(+/- 8M Urea) experimental samples. (E) 
SpyL32P+Im7 condition(+/- 8M Urea) control samples. (F) SpyL32P+Im7 condition(+/- 8M Urea) 
experimental samples.
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Figure S3b. Range of observed log2(H/L ratio) for all quantified cross-links. Blue circles represent data for 
control condition(-) or experimental forward-labeled cross-links and red circles represent data for control 
condition(+) or experimental reverse-labeled cross-links. Green bars indicate median fold-change. The 
fold-change of the reverse-labeled experimental sample is shown as log2(H/L ratio)*(-1). (A) FKBP25 
F145A I223P condition(+/- rapamycin) control samples. (B) FKBP25 F145A I223P condition(+/- rapamycin) 
experimental samples.
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Figure S4a. Cross-link contact maps. (A) SpyL32P condition(+/- Im7) control samples. (B) SpyL32P 
condition(+/- Im7) experimental samples. (C) SpyL32P condition(+/- 8M Urea) control samples. (D) 
SpyL32P condition(+/- 8M Urea) experimental samples. (E) SpyL32P+Im7 condition(+/- 8M Urea) control 
samples. (F) SpyL32P+Im7 condition(+/- 8M Urea) experimental samples. Red circles indicate cross-links 
are enriched in condition(-). Blue circles indicate cross-links are enriched in condition(+). Yellow circles 
indicate no significant change between in cross-link abundance between condition(-) and condition(+). 
Thresholds for significance are reported in supplementary table 1. 
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Figure S4b. Cross-link contact maps. (A) FKBP25 F145A I223P condition(+/- rapamycin) control samples. 
(B) FKBP25 F145A I223P condition(+/- rapamycin) experimental samples. Thresholds for significance are 
reported in supplementary table 1. 
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Figure S5a. Range of observed log2(H/L ratio) for all quantified PCAS-modified peptides. Blue circles 
represent data for control condition(-) or experimental forward-labeled cross-links and red circles 
represent data for control condition(+) or experimental reverse-labeled cross-links. Green bars indicate 
median fold-change. The fold-change of the reverse-labeled experimental sample is shown as log2(H/L 
ratio)*(-1). (A) SpyL32P condition(+/- Im7) control samples. (B) SpyL32P condition(+/- Im7) experimental 
samples. (C) SpyL32P condition(+/- 8M Urea) control samples. (D) SpyL32P condition(+/- 8M Urea) 
experimental samples. (E) SpyL32P+Im7 condition(+/- 8M Urea) control samples. (F) SpyL32P+Im7 
condition(+/- 8M Urea) experimental samples.
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Figure S5b. Range of observed log2(H/L ratio) for all quantified PCAS-modified peptides. Blue circles 
represent data for control condition(-) or experimental forward-labeled cross-links and red circles 
represent data for control condition(+) or experimental reverse-labeled cross-links. Green bars indicate 
median fold-change. The fold-change of the reverse-labeled experimental sample is shown as log2(H/L 
ratio)*(-1). (A) FKBP25 F145A I223P condition(+/- rapamycin) control samples. (B) FKBP25 F145A I223P 
condition(+/- rapamycin) experimental samples.
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Figure S6a. Unique PCAS-modified residue fold-change column charts. (A) SpyL32P condition(+/- Im7) 
samples. (B) SpyL32P condition(+/- 8M Urea) samples. (C) SpyL32P+Im7 condition(+/- 8M Urea) samples. 
Experimental and control sample data are represented by green and grey bars, respectively. Error bars 
indicate standard error for all identified PCAS-modified peptides with modification on respective residue. 
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Figure S6b. Unique PCAS-modified residue fold-change column charts for FKBP25 F145A I223P 
condition(+/- rapamycin) control samples. Experimental and control sample data are represented by 
green and grey bars, respectively. Error bars indicate standard error for all identified PCAS-modified 
peptides with modification on respective residue. 



Figure S7. Main chain fluctuations along MD trajectory. 



Figure S8. Frequencies of opening along MD trajectory of the backbone amide donor-acceptor pairs. 



Experiment
Control Condition(-) and Condition(+)

Fold-change [Log2(C+/C-)]
Sample Standard Deviation (s)

Experiment Forward and Reverse
Significance Fold-change [Log2(C+/C-)]

Threshold (+/-2s) 

Spy qCL L+-U- 0.298 0.597

Spy qCL L-U+- 0.234 0.469

Spy qCL L+U+- 0.311 0.622

Spy SM L+-U- 0.373 0.746

Spy SM L-U+- 0.382 0.764

Spy SM L+U+- 0.280 0.561

FKBP qCL L+-U- 0.134 0.268

FKBP SM L+-U- 0.446 0.893

FKBP SM L-U+- 0.721 1.442

FKBP SM L+U+- 0.687 1.374

Table S1. Standard deviation of fold-change [Log2(C+/C-)] Significance thresholds used classification of 
corresponding log2(H/L ratio) medians as enriched in condition(-), condition(+), or unchanged are 
calculated as 2x the sample standard deviation.



Table S2. Sample naming convention and conditions.

Sample # Ligand Urea Isotopic Label

01 - - Light

02 - - Heavy

04 - + Light

05 - + Heavy

07 + - Light

08 + - Heavy

10 + + Light

11 + + Heavy



Table S3. Sample combination reference table.

Sample L+-U- L-U+- L+U+-

Ctrl Condition (-) 01-02 01-02 07-08

Experimental Forward Label 01-08 01-05 07-11

Experimental Reverse Label 02-07 02-04 08-10

Ctrl Condition (+) 07-08 04-05 10-11



S. Material. Summary Microsoft Excel workbooks of all quantitative cross-linking and surface 
modification results to be uploaded.

e.g.



S. Material. Raw data to be uploaded.

e.g.



S. Material. PyMOL session files to be uploaded.

e.g.



S. Material. Kojak configuration.

e.g.


