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Information for this Submission 

Protein Samples 

Hoch-WT EncFtn (Strep-tagged) Amino Acid Sequence: 

MSSEQLHEPAELLSEETKNMHRALVTLIEELEAVDWYQQRADACSEPGLHDVLIHNKNEEVEHA
MMTLEWIRRRSPVFDAHMRTYLFTERPILELEERSWSHPQFEK  

Hoch-H63A EncFtn (Strep-tagged) Amino Acid Sequence: 

MSSEQLHEPAELLSEETKNMHRALVTLIEELEAVDWYQQRADACSEPGLHDVLIHNKNEEVEAA
MMTLEWIRRRSPVFDAHMRTYLFTERPILELEERSWSHPQFEK  

Datasets 

Datasets archived as .raw files (Waters data file extension; can be viewed using MassLynx), 
and as .d files (Bruker data file extension, can be viewed using Bruker Data Analysis). 

1. LC-MS analysis of Hoch-WT and Hoch-H63A. 

 - Hoch-WT_LCMS.raw 

 - Hoch-H63A_LCMS.raw 

 

2. Native Mass Spectrometry datasets for Hoch-WT and Hoch-H63A obtained on the Synapt 
G2 (Waters Corp.). 

 - Hoch-WT_NativeMS.raw 

 - Hoch-H63A_NativeMS.raw 

 - Hoch-WT_NativeMS_Optimised-Dimer.raw 

 - Hoch-WT_Iron-Titrations_No-Iron.raw 
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 - Hoch-WT_Iron-Titrations_50uM-Iron.raw 

 - Hoch-WT_Iron-Titrations_100uM-Iron.raw 

 - Hoch-WT_Iron-Titrations_150uM-Iron.raw 

3.  Native Ion-mobility Mass Spectrometry datasets for Hoch-WT and Hoch-H63A 

 - Hoch-WT_IMMS.raw 

 - Hoch-H63A_IMMS.raw 

 - IMMS-CCS_Myoglobin-Reference.raw 

4.  High Resolution FT-ICR Native Mass Spectrometry datasets for Hoch-WT and Hoch-H63A 
obtained on the 12T SolariX 2XR FT-ICR MS (Bruker Daltonics). 

 - Hoch-WT-Dimer_NativeMS_FTICR-HighRes.d 

 - Hoch-H63A-Dimer_NativeMS_FTICR-HighRes.d 

 - Hoch-WT-Tetramer_NativeMS_FTICR-HighRes.d 

5.  HDX-MS datasets for Hoch-WT and Hoch-H63A.The file format consists of the Hoch-(name 
of sample) followed by the run number (1-3) then by the timepoint (t0) and technical repeat 
(-1,-2,-3). 108 samples in total. Examples can be seen below. 

- Hoch-WT run 1 t0-1.raw 

- Hoch-WT run 2 t0-1.raw 

- Hoch-WT run 3 t0-1.raw 

- Hoch-H63A run 1 t0-1.raw 

- Hoch-H63A run 2 t0-1.raw 

- Hoch-H63A run 3 t0-1.raw 

 

Methodology 

Mass Spectrometry (LC-MS, Native and Native Ion Mobility MS) 

LC-MS, native MS and ion mobility experiments were performed on a Synapt G2 ion-mobility 
equipped Q-ToF instrument (Waters Corp., Manchester, UK). LC-MS experiments were 
performed using an Acquity UPLC equipped with a reverse phase C4 Aeris Widepore 
50 × 2.1 mm HPLC column (Phenomenex, CA, USA) and a gradient of 5–95%B (Mobile 
phases: A= water + 0.1% formic acid, B=acetonitrile + 0.1% formic acid) over 10 minutes was 
employed. For LC-MS, samples were typically analysed at 5 μM, and data analysis was 
performed using MassLynx v4.1 and MaxEnt deconvolution. For native MS analysis, all protein 
samples were buffer exchanged into ammonium acetate (100 mM; pH 8.0) using Micro 
Biospin Chromatography Columns (Bio-Rad, UK) prior to analysis and the resulting protein 
samples were analysed at a typical final concentration of ~5 µM (oligomer concentration). For 
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native MS ionization, nano-ESI was employed using a Nanomate nanoelectrospray infusion 
robot (Advion Biosciences, Ithaca, NY). Instrument parameters were tuned to preserve non-
covalent protein complexes and were consistent for the analysis of both Hoch-WT and Hoch-
H63A. After native MS optimization, parameters were: nanoelectrospray voltage 1.60 kV; 
sample cone 100 V; extractor cone 0 V; trap collision voltage 4 V; source temperature 60 ᵒC; 
and source backing pressure 6.0 mbar. For iron titrations, 50 µM, 100 µM or 150 µM of fresh 
FeSO4·7H2O in 0.1% (v/v) HCl was added to Hoch-WT prior to buffer exchange into 
ammonium acetate (100 mM; pH 8.0). Ion mobility mass spectrometry (IM-MS) was performed 
using the travelling-wave mobility cell and nitrogen drift gas. The typical conditions used for 
IM-MS were: wave velocity 300 m/s; wave height 19 V; and sampling cone of 75 V. Collision 
cross sections (CSS) were determined using Driftscope v2.5 and calibrated using denatured 
equine myoglobin (Sigma-Aldrich).  

 

Native FT-ICR Mass Spectrometry 

High resolution native mass spectrometry was performed on a 12T SolariX 2XR FT-ICR MS 
(Bruker Daltonics) equipped with an ESI source. Protein samples were buffer exchanged into 
ammonium acetate (100 mM; pH 8.0; as described above) prior to direct infusion. Source 
conditions and ion optics were optimised to transmit native proteins ions and when required, 
Continual Accumulation of Selected Ions (CASI) was employed to isolate charge states of 
interest. Typically, 2 Megaword data was collected in QPD (2v) mode to produce a 6 second 
FID, which resulted in a typical mass resolving power of ca. 300,000. The resulting data was 
processed using Data Analysis (Bruker Daltonics) and theoretical isotope patterns were 
calculated using IsotopePattern (Bruker Daltonics). 

 

HDX Mass Spectrometry 

Hydrogen–deuterium exchange mass spectrometry (HDX-MS) experiments were performed 
on a Synapt G2 HDMS system coupled to an ACQUITY M-Class UPLC with the HDX manager 
module (Waters Corporation, Manchester, UK). A custom-built Leap automated platform was 
utilised for all sample preparation and injections. For HDX-MS analysis, three buffer solutions 
were employed: Equilibration buffer (4.7 mM K2HPO4, 0.3 mM KH2PO4 and 100 mL H2O, 
adjusted to pH 8.0 with formic acid). Labelling buffer (4.7 mM K2HPO4, 0.3 mM KH2PO4 and 
90.55 mL D2O, adjusted to pH 8.0 with DCl) and Quench buffer (50 mM K2HPO4, 50 mM 
KH2PO4 and 100 mL H2O, adjusted to pH 2.3 with formic acid). For each timecourse six 
timepoints were performed: T0 (0 minute; undeuterated control), T1 (0.1 minutes), T2 (0.5 
minutes), T3 (2 minutes), T4 (5 minutes) and T5 (30 minutes) with each timepoint being 
performed in triplicate. 

For each timepoint, a 32 µM protein solution was prepared in equilibration buffer and 5µL of 
this protein solution was added to 57 µL equilibrium buffer (T0) or labelling buffer (T1-6). The 
final concentration of deuterium during the labelling step was 91.2%. Exchange was allowed 
to proceed at 4 ᵒC. To arrest the exchange reaction, 50 µL of quench buffer was added to this 
initial solution and 50 µL of this quenched solution was immediately injected into the HDX 
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manager (held at 1�C). After injection, samples underwent proteolytic digestion on a 2.1 x 30 
mm Enzymate BEH pepsin column (Waters) for 3 minutes at 200 μL/min. After digestion, the 
peptide digest was loaded on an Acquity BEH C18 VanGuard 1.7µm C18 Trapping column 
to pre-concentrate the sample for 3 minutes at 200 μL/min. Following trapping, the digests 
were separated through a 2.1 x 5.0 mm Acquity BEH 1.7 µm analytical column prior to MS/MS 
analysis via the Water Synapt G2 MS system equipped MassLynx v4.1 software (Waters 
Corporation, Manchester, UK). The separation gradient was 5-95% acetonitrile with 0.1% 
formic acid over 12 minutes at 40 ul/min. Both the trapping and LC separation were 
performed at 1 ᵒC to minimize back exchange. The MS parameters for this experiment were: 
capillary voltage 2.5 kV; sampling cone 30 V; source temperature 80 ᵒC and desolvation 
temperature 250 ᵒC. The Synapt G2 was calibrated with sodium formate using the Acquity’s 
intellistart software. In order to apply mass accuracy correction, Leucine Enkephalin (LeuEnk 
200 pg/μL, Sigma) was used as a lock mass flowing at 10 μL/min. 


