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	Protocol Step
	Comment
	Requested Change (highlight in bold)

	Example
	1.1
	Step says “Centrifuge lysate at 2,000 x g.”
	Please correct to “Centrifuge lysate at 4,000 x g.”

	1.
	Abstract
	“X-ray diffraction, in contrast, provides only limited information on the position of light atoms and X-ray beams rapidly induces radiation damage of redox cofactors and metal centers.”
	“X-ray diffraction, in contrast, provides only limited information on the position of light atoms and the X-ray beam rapidly induces radiation damage of photosensitive cofactors and metal centers.”

	2.
	Abstract
	“Finally, preparation of the model coordinate and diffraction data files and visualization of the neutron scattering length density (SLD) maps will be addressed.”

	Please delete “finally” and add “also”: “Finally, Preparation of the model coordinate and diffraction data files and visualization of the neutron scattering length density (SLD) maps will also be addressed.”


	3.
	Abstract
	“We demonstrate mounting of hydrogenated crystals in quartz capillaries for neutron diffraction data collection.”

	“We demonstrate mounting of hydrogenated protein crystals in quartz capillaries for neutron diffraction data collection.”


	4.
	Abstract
	“Presented here is the workflow employed for the IMAGINE and MaNDi beamlines at Oak Ridge National Laboratory to obtain a neutron diffraction structure once a protein crystal of suitable size (> 0.1 mm3) has been obtained.”

	“Presented here is the workflow employed for the IMAGINE and MaNDi beamlines at Oak Ridge National Laboratory (ORNL) to obtain a neutron diffraction structure once a protein crystal of suitable size (> 0.1 mm3) has been grown.”


	5.
	Introduction
	“…protein diffraction structure, we refer…”
	“…protein crystal structure. We refer…”

	6.
	Introduction
	“Neutron protein crystallography provides valuable chemical insights to expand on and complement findings from additional studies such as X-ray, diffraction, spectroscopy, nuclear magnetic resonance NMR or micro crystal electron diffraction (microED)36.”


	Please remove additional comma and add brackets: “Neutron protein crystallography provides valuable chemical insights to expand on and complement findings from additional studies such as X-ray diffraction, spectroscopy, nuclear magnetic resonance (NMR) or micro crystal electron diffraction (microED)36.”



	7.
	Introduction
	“Furthermore, the large incoherent scattering length of H (25.274 fm), increases the background, hampering the quality of the dataset and compromising data resolution7.”

	“Furthermore, the large incoherent scattering length of H (25.274 fm), increases the background during data collection, hampering the quality of the dataset and compromising data resolution7.”


	8.
	Introduction
	“Data can be collected at room temperature, or at cryo-temperature that can potentially improve data quality and opens up the possibility for freeze-trapping catalytic intermediates.”

	“Data can be collected at room temperature or at cryo-temperature. Cryo-data collection can potentially improve data quality and opens up the possibility for freeze-trapping catalytic intermediates.”


	9.
	Introduction
	“Data collection at the same temperature allows structure refinement to be performed against both X-ray and neutron data, preventing any potential temperature-induced artefacts such as changes in the visibility and position of waters or the occupancies of residue alternate conformations.27”

	“Data collection at the same temperature allows structure refinement to be performed against both X-ray and neutron data, preventing any potential temperature-induced artefacts such as changes in the visibility and position of waters or the occupancies of residues with alternate conformations27.”


	10.
	Introduction
	“Following structure solution, the coordinate and the neutron and/or X-ray diffraction data files can be submitted to the PDB, who will validate and deposit the model, making it available for public acess18,29,30.”

	“Following structure solution, the coordinates and the neutron and/or X-ray diffraction data files can be submitted to the PDB, who will validate and deposit the model, making it available for public acess18,29,30.”


	11.
	Introduction
	“We illustrate here room temperature and cryo-temperature data collection on NcLPMO9D to determine its structure in the resting state and its activated reduced form, respectively46.”

	“We illustrate here room temperature and cryo-temperature data collection on NcLPMO9D crystals to determine the NcLPMO9D  structure in the resting state and in the activated reduced form, respectively46.”


	12.
	1
	“Room temperature data collection at the IMAGINE beamline at HFIR”
	Should not be bold: “Room temperature data collection at the IMAGINE beamline at HFIR”

	13.
	1.1
	“Measure the size of the crystals using a microscope equipped with normal and polarized light. Select crystals with a minimum volume of ~0.1 mm3. (Supplementary Figure 4)”
	Period should be at end of sentence: “Measure the size of the crystals using a microscope equipped with normal and polarized light. Select crystals with a minimum volume of ~0.1 mm3 (Supplementary Figure 4).”

	14.
	6.1.2.1
	“Open the data acquisition program on the beamline control computer and click on the Setup tab to set up the data collection strategy. Under Experiment Parameters type the sample name next to Sample Name and input the proposal number next to Proposal. Under Image Naming select Folder template and set the destination for the acquired data to be saved and select Image Prefix and type relevant frame name (Supplementary Figure 8).”


	Please make “Image Prefix” bold: “Open the data acquisition program on the beamline control computer and click on the Setup tab to set up the data collection strategy. Under Experiment Parameters type the sample name next to Sample Name and input the proposal number next to Proposal. Under Image Naming select Folder template and set the destination for the acquired data to be saved and select Image Prefix and type relevant frame name (Supplementary Figure 8).”



	15.
	6.2.1.6
	“Once the crystal is frozen, use pre-cooled cryo pin tong and mount the crystal on the MaNDi sample stage fitted with a cryo-stream. Gently open the cryo pin tong and ensure that the crystal remains in the cryo-stream (Supplementary FIgure 2C).”
	Should be Figure not FIgure: “Once the crystal is frozen, use pre-cooled cryo pin tong and mount the crystal on the MaNDi sample stage fitted with a cryo-stream. Gently open the cryo pin tong and ensure that the crystal remains in the cryo-stream (Supplementary Figure 2C).”

	16.
	6.2.2.3
	“Under Table, set up the data collection strategy by inputting the angles for data collection under “phi” as well as the total neutron beam exposure per frame under “Value” (Supplementary Figure 17).”


	Please make “Value” bold: “Under Table, set up the data collection strategy by inputting the angles for data collection under “phi” as well as the total neutron beam exposure per frame under Value (Supplementary Figure 17).”



	17.
	7.1.3.2
	“Perform visual inspection of the residues to determine whether the model fits the data. Determine the correct orientation and H/D occupancy of all exchangeable sites by analyzing difference density map peaks. This includes the hydroxyl groups of Serines, Threonines and Tyrosines; the nitrogen of Histidine, Glutamine, Asparagine and Lysine; the sulfhydryl of Cysteine; the carboxyl groups of Aspartate and Glutamate; backbone amide groups; ligands; cofactors and any potential functionalized residues (Figure 6).”


	Please make lower case: “Perform visual inspection of the residues to determine whether the model fits the data. Determine the correct orientation and H/D occupancy of all exchangeable sites by analyzing difference density map peaks. This includes the hydroxyl groups of serines, threonines and tyrosines; the nitrogen of histidine, glutamine, asparagine and lysine; the sulfhydryl of cysteine; the carboxyl groups of aspartate and glutamate; backbone amide groups; ligands; cofactors and any potential functionalized residues (Figure 6).”



	18.
	7.2
	“Structure refinement – neutron data-only refinement”
	Should not be bold: “Structure refinement – neutron data-only refinement”

	19.
	7.2.1.1
	“to phase the density file of the scaled intensities”
	“to derive the phase of the scaled intensities”

	20.
	7.2.2.1
	“Open the phenix.refine program under the Refinement tab to set up the refinement using both X-ray and neutron data. In the Configuretab in Input files input the PDB file from the X-ray structure which has been processed with ReadySet and the necessary CIF restrains file for any relevant ligands. Upload the MTZ file from the neutron data with the Rfree flags assigned using CCP4 and assign this as “Neutron data” and “Neutron R-free” under the “Data type” heading. Upload the MTZ file from the X-ray data and assign this as “X-ray data” and “X-ray R-free” under the “Data type” heading. The “Space group” and “Data labels” will auto-populate once the data has been uploaded (Supplementary Figure 19B).”

	Please make relevant program slections bold: “Open the phenix.refine program under the Refinement tab to set up the refinement using both X-ray and neutron data. In the Configure tab in Input files input the PDB file from the X-ray structure which has been processed with ReadySet and the necessary CIF restrains file for any relevant ligands. Upload the MTZ file from the neutron data with the Rfree flags assigned using CCP4 and assign this as “Neutron data” and “Neutron R-free” under the Data type heading. Upload the MTZ file from the X-ray data and assign this as “X-ray data” and “X-ray R-free” under the Data type heading. The Space group and Data labels will auto-populate once the data has been uploaded (Supplementary Figure 19B).”


	21.
	Results
	“A four-hour white beam test lead to high resolution diffraction suggesting that the crystal was of suitable size and quality for a full dataset to be collected.”
	“A four hour white-beam test led to high resolution diffraction suggesting that the crystal was of suitable size and quality for a full dataset to be collected.”

	22.
	Results
	“Cryo-temperature data were collected on NcLPMO9D following an ascorbate soak to reduce the copper active site from CuII to CuI on the MaNDi beamline (Supplementary Figure 2 and Supplementary Figure 15)45.”


	Font size is inconsistent: “Cryo-temperature data were collected on NcLPMO9D following an ascorbate soak to reduce the copper active site from CuII to CuI on the MaNDi beamline (Supplementary Figure 2 and Supplementary Figure 15)45.”



	23.
	Results
	 “Interactive model building was performed in Coot by visually inspecting the density maps to orientate side-chains and water molecules accordingly (Figure 9 and Supplementary Figure 22).” 
	Font size is inconsistent and delete Figure 9: “Interactive model building was performed in Coot by visually inspecting the density maps to orientate side-chains and water molecules accordingly (Supplementary Figure 22). 

	24.
	Results
	“Collection of low dose (free of radiation damage) X-ray dataset on the same crystal is therefore useful, since it permits metal atom positioning using electron density maps (Figure 13E and Figure 13F).”
	Missing the word “a” – should be: “Collection of a low dose (free of radiation damage) X-ray dataset on the same crystal is therefore useful, since it permits metal atom positioning using electron density maps (Figure 13E and Figure 13F).”

	25.
	Results
	“In addition to providing preliminary information on the diffraction quality of the crystal, the broad bandpass exposure can be used to index the diffraction pattern and determine the crystal orientation matrix.”

	“In addition to providing preliminary information on the diffraction quality of the crystal, the initial broad bandpass exposure can be used to index the diffraction pattern and determine the crystal orientation matrix.”


	26.
	Results
	“This was clearly illustrated with an FO-FC neutron SLD omit map of Arginine, which is known to have a positive charge (Figure 12E and Figure 12F).”

	Please make lower case: “This was clearly illustrated with an FO-FC neutron SLD omit map of arginine, which is known to have a positive charge (Figure 12E and Figure 12F).”


	27.
	Results
	“Peaks in FO-FC neutron SLD omit maps were also very informative in determining the protonation states of His residues at the Nδ- or Nε-position (Figure 12C and Figure 12D).”

	Please add “histidine”: Peaks in FO-FC neutron SLD omit maps were also very informative in determining the protonation states of histidine residues at the Nδ- or Nε-position (Figure 12C and Figure 12D). 


	28.
	Results
	“A map overlay of electron and neutron SLD maps for water molecules also indicate that while hydrogen bond interactions can be inferred from X-ray data, neutrons provide clear information regarding the position of these hydrogen bonds (Figure 8).”

	Please change “position” to “orientation”: “A map overlay of electron and neutron SLD maps for water molecules also indicate that while hydrogen bond interactions can be inferred from X-ray data, neutrons provide clear information regarding the orientation of these hydrogen bonds (Figure 8).”


	29.
	Results
	“Furthermore, sulfur atoms in Cys and Met may be poorly visible, requiring X-ray data for exact atom placement (Figure 13C and Figure 13D).”

	Please use full amino acid names: “Furthermore, sulfur atoms in cysteine and methionine may be poorly visible, requiring X-ray data for exact atom placement (Figure 13C and Figure 13D).”


	30.
	Figure 2
	“(D) The crystal is placed in drop of mother liquor to wash off any debris that are often harvested along with the crystal.”

	“(D) The crystal is placed in a drop of mother liquor to wash off any debris that are often harvested along with the crystal.”


	31.
	Figure 3
	“(C) immersed in reservoir buffer.”

	The closing btrcaket should not be bold: “(C) immersed in reservoir buffer.”


	32.
	Figure 7
	“(A) 2FO-FC electron density map (blue) displays the positions of the “heavier” atoms in Serine. (B) 2FO-FC neutron SLD map (purple) clearly displays the position of the “lighter” D atom in Serine. (C) 2FO-FC electron density map (blue) displays the positions of the “heavier” atoms in Tryptophan. (D) 2FO-FC neutron SLD map (purple) clearly displays the position of the “lighter” D atom in Tryptophan.”

	Please make lower case: “(A) 2FO-FC electron density map (blue) displays the positions of the “heavier” atoms in serine. (B) 2FO-FC neutron SLD map (purple) clearly displays the position of the “lighter” D atom in serine. (C) 2FO-FC electron density map (blue) displays the positions of the “heavier” atoms in tryptophan. (D) 2FO-FC neutron SLD map (purple) clearly displays the position of the “lighter” D atom in tryptophan.”

	33.
	Figure 9
	“Figure 9: Neutron SLD FO-FC omit maps. (A): The FO-FC neutron SLD map (green) provides clear information on the H/D orientation of Tyrosine residues. The 2FO-FC neutron SLD map is displayed in purple and 2FO-FC electron density map is displayed in blue. (B) Tyrosine residue with correct H/D orientation. (C) FO-FC neutron SLD map (green) provides clear information on the H/D orientation of Threonine residues. (D) Threonine residue with correct H/D orientation”

	Please make lower case, remove the colon after “(A)” and add period at the end of the sentence: “(A): The FO-FC neutron SLD map (green) provides clear information on the H/D orientation of tyrosine residues. The 2FO-FC neutron SLD map is displayed in purple and 2FO-FC electron density map is displayed in blue. (B) Tyrosine residue with correct H/D orientation. (C) FO-FC neutron SLD map (green) provides clear information on the H/D orientation of threonine residues. (D) Threonine residue with correct H/D orientation.”

	34.
	Figure 10
	“(A) The 2FO-FC electron density map (blue) only provides the position of the N atom of Lysine ε-ammonium group.”

	Please make lower case: “(A) The 2FO-FC electron density map (blue) only provides the position of the N atom of lysine ε-ammonium group.


	35.
	Figure 12
	 “(A) The neutron SLD FO-FC map peaks (green) indicate incorrect orientation of an Asparagine residue. The 2FO-FC neutron SLD map is displayed in purple and 2FO-FC electron density map is displayed in blue. (B) 2FO-FC neutron SLD map (purple) of the correct Asparagine orientation. (C) The neutron SLD FO-FC map peak (green) indicates single protonation of the Histidine at Nε. (D) 2FO-FC neutron SLD map (purple) of Histidine Nε -protonation. (E) Neutron SLD FO-FC omit map peaks (green) confirm the positive charge of Arginine. (F) 2FO-FC neutron SLD map (purple) of positively charged Arginine.”

	Please make lower case: “(A) The neutron SLD FO-FC map peaks (green) indicate incorrect orientation of an asparagine residue. The 2FO-FC neutron SLD map is displayed in purple and 2FO-FC electron density map is displayed in blue. (B) 2FO-FC neutron SLD map (purple) of the correct asparagine orientation. (C) The neutron SLD FO-FC map peak (green) indicates single protonation of the histidine at Nε. (D) 2FO-FC neutron SLD map (purple) of histidine Nε -protonation. (E) Neutron SLD FO-FC omit map peaks (green) confirm the positive charge of arginine. (F) 2FO-FC neutron SLD map (purple) of positively charged arginine.”

	36.
	Figure 13
	“(B) An overlayed 2FO-FC electron density map (blue) clearly displays the density of the Glutamic Acid. (C) Sulfur atom in Methionine is poorly visible in 2FO-FC neutron SLD maps (purple). (D) An overlayed electron density map clearly displays the density of the Methionine. (E) Metal atoms, here Copper, are poorly visible in neutron 2FO-FC SLD maps (purple). (F) An overlayed 2FO-FC electron density map (blue) clearly displays the density of the coordinated Copper atom.”

	Please make lower case and add “the”: “(B) An overlayed 2FO-FC electron density map (blue) clearly displays the density of the glutamic acid. (C) The sulfur atom in methionine is poorly visible in 2FO-FC neutron SLD maps (purple). (D) An overlayed electron density map clearly displays the density of the methionine. (E) Metal atoms, here copper, are poorly visible in neutron 2FO-FC SLD maps (purple). (F) An overlayed 2FO-FC electron density map (blue) clearly displays the density of the coordinated copper atom.”


	37.
	Supplementary Figure 2.
	“Reproduced with permission of International Union of Crystallography11.”
	“Reproduced with the permission of International Union of Crystallography11.”

	38.
	Supplementary Figure 9
	Supplementary Figure 9: The Optic GUI.

	Please change “Optic” to “Optics”: Supplementary Figure 9: The Optics GUI.


	39.
	Supplementary Figure 10
	Supplementary Figure 10: Data collection in data acquisition GUI.

	Please add “the”: “Supplementary Figure 10: Data collection in the data acquisition GUI.”


	40.
	Supplementary Figure 15
	(C) The crystal is flushed to end of quartz capillary for harvesting. 

	Please add “the”: “(C) The crystal is flushed to the end of the quartz capillary for harvesting.”


	41.
	Supplementary Figure 18
	“Supplementary Figure 19: Structure preparation and refinement. A) The Phenix ReadySet tool is used to add dual H/D occupancy at exchangeable sites. B) Both the neutron data and X-ray data are used for a joint refinement, while the initial input model was refined against the X-ray dataset collected on the same crystal or an identical crystal.”

	Please add brackets to A and B: “Supplementary Figure 19: Structure preparation and refinement. (A) The Phenix ReadySet tool is used to add dual H/D occupancy at exchangeable sites. (B) Both the neutron data and X-ray data are used for a joint refinement, while the initial input model was refined against the X-ray dataset collected on the same crystal or an identical crystal.”

	42.
	Discussion
	 “It should also be taken into account that quasi_Laue neutron data sets often have completeness around 80%, which is lower than the routinely observed ≥ 98% for X-ray diffraction data.”


	 “It should also be taken into account that quasi-Laue neutron data sets often have completeness around 80%, which is lower than the routinely observed ≥ 98% for X-ray diffraction data.”



	43.
	Discussion
	“To accomplish this vapor exchange of the hydrogenated protein crystal against deuterated crystallization buffer is performed.”
	Please add a comma: “To accomplish this, vapor exchange of the hydrogenated protein crystal against deuterated crystallization buffer is performed.”


	44.
	Discussion
	“This ensures H/D exchange of solvent molecules and the labile, titratable H atoms23.”

	“This ensures H/D exchange of solvent molecules and the labile, titratable protein H atoms23.”
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