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Table S-1. Tyrosine emission intensity (in arbitrary units) at 302 nm for AAAYGGFL and RA-

RNase A at 25 °C in 175 mM AA, 25 mM AA with 150 mM NaCl, and 25 mM Tris with 150 

mM NaCl. 
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AAAYGGFL RA-RNase A

Solution Average Standard Deviation Average Standard Deviation

175 mM AA 1589.82 110.04 6079.50 454.39

25 mM AA 

150 mM NaCl

1635.00 247.28 6892.07 488.72

25 mM Tris 

150 mM NaCl

1790.65 82.76 6919.80 229.32



Collisional Cross Section Measurements

The lowest charge state for each protein or protein complex with a previously reported 

collisional cross section is used in the calibration curve. The corrected drift times (tD
’’) are 

plotted as a function of cross section measured with helium gas in a static or radio-frequency 

confining drift tube (Figure S-1).1,2  A previous study showed that similar instrument conditions 

to ones used in this study minimize ion heating but ion heating still occurs.3  This can shift the 

transition between folded and unfolded conformations to lower charge state.  This effect can be 

minimized or eliminated by selecting low charge states and larger proteins or protein complexes 

that are less affected by ion heating.  

The average and highest deviation of these calibrant data from the linear-fitted line is 1.7% 

and 3.8%, respectively. The collisional cross sections reported in this paper is the average of 

three measurements from three different submicron electrospray ionization emitters. The 

precision of three measurements for the same sample ranges from 0.2% to 1%, which is reported 

as an uncertainty of the measurements in the paper. 
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Figure S-1. Calibration curve for converting drift time measured on SYNAPT G2Si to collision 

cross section. 
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Figure S-2. TWIMS arrival time data for intact RNase A 6+ charge state in (a) conditions 

identified in Figure 1a. (175 mM AA) and (b) in 200 mM AA, and 7+ charge state in (c) 

conditions identified in Figure 1a. (175 mM AA) and (d) in 200 mM AA. 
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Figure S-3. TWIMS arrival time data for reduced RNase A 6+ charge state (m/z 2357 – 2366.5) 

in (a) 175 mM AA, (b) in 165 mM AA 10 mM NaCl, and (c) in 125 mM Tris 50 mM NaCl 

solutions. Data for the 6+ ion of RA-RNase A (red) are overlaid with data from corresponding 

solutions without the protein (black) showing the arrival time data for unresolved salt clusters.
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Figure S-4. Ion mobility spectra of reduced RNase A 7+ charge state (m/z 2020.5 – 2028.5) in 

(a) 175 mM AA, (b) in 25 mM AA 150 mM NaCl, and (c) in 25 mM Tris 150 mM NaCl 

solutions. Data for the 7+ ion of RA-RNase A (red) are overlaid with data from corresponding 

solutions without the protein (black) showing the arrival time data for unresolved salt clusters.
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Figure S-5. Ion mobility data for reduced RNase A in 175 mM AA (top) and in 25 mM Tris 150 

mM NaCl (bottom). Isolated spots for protein are observed for the data in the top plot. Protein 

signals and salt signals are overlapped for the data in the bottom plot, which complicates the 

interpretation of the data.
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