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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
	“…time-of-flight instrument at the Spallation Neutron Source.” 
	 “…time-of-flight instrument at the Spallation Neutron Source (SNS).” 


	2.
	Introduction
	“…protein diffraction structure, we refer…”
	“…protein diffraction structure. We refer…”

	3.
	Introduction
	“High Flux Isotope Reactor (HFIR) and a 60 Hz pulsed sourced at the Spallation Neutron Source (SNS).”
	“High Flux Isotope Reactor (HFIR) and a 60 Hz pulsed source at the Spallation Neutron Source (SNS).”

	4.
	 Introduction
	“In such cases, crystals are mounted in a quartz capillary and vapor-equilibrated with deuterated mother liquor.”
	“In such cases, crystals are mounted in a quartz capillary and vapor-equilibrated with a D2O-based mother liquor.”

	5.
	Introduction
	“This is particularly useful using partially deuterated samples, and density cancellation due to H atoms at non-exchangeable sites on the protein is present.” 
	“This is particularly useful when using partially deuterated samples, where density cancellation due to H atoms at non-exchangeable sites on the protein is present.” 


	6.
	Introduction
	“and the density files of neutron and/or X-ray data…”
	“and the neutron and/or X-ray diffraction data files…”

	7.
	Introduction
	“Neutron protein crystallography provides valuable chemical insights to expand on and complement findings from additional studies such as X-ray, NMR or micro crystal electron diffraction (microED)36.”
	“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.”


	8.
	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.”


	“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).”



	9.
	2.2.
	“Adjust pH…”
	“Adjust the pH…”

	10.
	3.4. Note
	“Exposed crystals are at…”
	“Harvested crystals are at…”

	11.
	4.1. Note
	“…capillary tubes because in,…”
	“…capillary tubes because, in…”

	12.
	4.3.
	‘Tap the tube to move the reservoir buffer and the therein suspended crystal….’
	‘Gently tap the tube to move the reservoir buffer and the therein immersed crystal….’

	13.
	4.5.
	“…leaving the slightly crystal wet.”
	“…leaving the crystal slightly wet.”

	14.
	5.3. 
	“…seal with a wax sela.”
	“…seal with wax.”

	15.
	6.1.1.1.
	“Secure the capillary-mounted quartz capillary on…”
	“Secure the capillary-mounted crystal on”

	16.
	6.1.1.3
	“Secure the sample stick on the instrument sample stage (Figure 1B).”

	“Secure the sample stick on the instrument sample stage (Supplementary Figure 1B).”


	17.
	6.1.2.
	Data Collection (In bold font)
	Data collection (not in bold font)

	18.
	6.1.2.1.
	Note.
	Move this note to 6.1.2.5. 

	19.
	6.1.2.5.
	“Index, integrate, wavelength normalize, and scale frames using…” 
	“Frames are indexed, integrated, wavelength normalized and scaled using...”

	20.
	6.1.2.5.
	Note
	Insert Note 6.1.2.1. here

	21.
	6.2. 
	Cryo data collection at the MaNDi beamline at the SNS (not in bold font)
	Cryo data collection at the MaNDi beamline at the SNS (in bold font)

	22.
	6.2.1.2.
	“…attach them to a cryo crystal mount...”
	“…attach them to a magnetic cryo-base...”

	23.
	6.2.1.5
	“…cryo crystal mount…”
	“…magnetic cryo-base…”

	24.
	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.”


	“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).”



	25.
	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” (Figure 2).”


	“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).”



	26.
	6.2.2.6.
	“Index, integrate, wavelength normalize, and scale frames using…”
	“Frames will be indexed, integrated, wavelength normalized and scaled using…”

	27.
	7.1.
	Joint X-ray and neutron data refinement (not in bold font)
	Joint X-ray and neutron data refinement (in bold font)

	28.
	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.”


	“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).”



	29.
	7.1.2.
	Structure refinement (in bold font)
	Structure refinement (not in bold font)

	30.
	7.1.3.
	Model building (in bold font)
	Model building (not in bold font)

	31.
	7.2.1.
	Structure preparation (in bold font)
	Structure preparation (not in bold font)

	32.
	7.2.1.
	“to phase the density file of the scaled intensities”
	“to derive the phase of the scaled intensities”

	33.
	7.2.1.
	“select to Remove alternate conformers from the model”
	“select to Remove alternate conformers from the model”

	34.
	7.2.2. 
	Structure refinement (in bold font)
	Structure refinement (not in bold font)

	35.
	7.2.2.1.
	“to treat the reflection files”
	“to treat the reflection file”

	36.
	7.2.2.3.
	“Allparameters”
	“All parameters”

	37.
	7.2.3.5
	“NOTE: Model building using neutron-only data differs from model building of a joint X-ray/neutron structure because there is no X-ray data to contribute to the refinement of the coordinates of the backbone and heavier atoms. In a joint refinement, the electron density map is initially used to determine the protein backbone and sidechain coordinates. This model is subsequently used in a joint X-ray/neutron data refinement in which the orientation and occupancy of H/D atoms is derived from the neutron SLD map. In a neutron-only refinement, the entire structure is derived from analysis of the neutron SLD maps, requiring building of the backbone, side-chains and ligands in addition to the H/D atoms. The data-to-parameter ratio is low in refinements against neutron data lone and caution should be taken not too overfit the data.”

	“NOTE: Model building using neutron-only data differs from model building of a joint X-ray/neutron structure because there is no X-ray data to contribute to the refinement of the coordinates of the backbone and heavier atoms. In a joint refinement, the electron density map is initially used to determine the protein backbone and sidechain coordinates. This model is subsequently used in a joint X-ray/neutron data refinement in which the orientation and occupancy of H/D atoms is derived from the neutron SLD map. In a neutron-only refinement, the entire structure is derived from analysis of the neutron SLD maps, requiring building of the water molecules, backbone, side-chains and ligands in addition to the H/D atoms (Figure 6). The data-to-parameter ratio is low in refinements against neutron data alone and caution should be taken not to overfit the data.”


	38.
	Results
	“and at MaNDi  at the SNS”
	“and on MaNDi  at the SNS”

	39.
	Results
	“Crystals of the hydrogenated protein grown in H2O-based buffer measuring ~1000 (m by ~900 (m with an approximate volume of 0.1 mm3 were used”
	“Crystals of the hydrogenated protein grown in H2O-based buffer with volume greater than 0.1 mm3 were used”

	40.
	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.”


	41.
	Results
	“Given the P21 space group of the crystal, …”

	“Given the P21 space group of the crystal, …”


	42.
	Results
	“Following room-temperature neutron diffraction data collection, the same crystal was used to collect a room temperature X-ray diffraction dataset at 1.90 Å resolution (Figure 17).”
	“Following room-temperature neutron diffraction data collection, the same crystal was used to collect a room temperature X-ray diffraction dataset at 1.90 Å resolution (Supplementary Figure 13).”


	43.
	Results
	“Following this model preparation, iterative refinements were performed against both datasets (Figure 24).”

	“Following this model preparation, iterative refinements were performed against both datasets (Supplementary Figure 19 and Supplementary Figure 20).”


	44.
	Results
	“ Interactive model building was performed in Coot by visually inspecting the density maps to orientate side-chains and water molecules accordingly.”

	“ Interactive model building was performed in Coot by visually inspecting the density maps to orientate side-chains and water molecules accordingly (Supplementary Figure 22).”


	45.
	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 (Figure 2 and Figure 19)45.”

	“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.”


	46.
	Results
	“The data were collected in TOF-Laue mode at a wavelength range of 2.15 – 4.3 Å.”
	“The data were collected in TOF-Laue mode at a wavelength range of 2.0 – 4.0 Å.”

	47.
	
	“to give a neutron SLD file in MTZ format at a resolution of 2.40 Å”
	“to give a reflection file in MTZ format at a resolution of 2.40 Å”

	48.
	Results
	“water being added using the positive peaks of Fo-Fc maps”
	“water being added using the positive peaks of the Fo-Fc map”

	49.
	Results
	“Final statistics gave an Rwork of 22.58% and an Rfree of 30.84% with 414 water molecules present”
	“Final statistics gave an Rwork of 22.58% and an Rfree of 30.84%.”

	50.
	Results
	“due to the negative neutron scattering length of H will be present in”
	“due to the negative neutron scattering length of H will occur for”

	51.
	Results
	“Metal with weak neutron scattering lengths may also be challenging to model in neutron SLD maps, as is apparent in our LPMO9D maps.”
	“Metals with weak neutron scattering lengths may also be challenging to model in neutron SLD maps, as is apparent in our LPMO9D maps.”


	52.
	Results
	“Interactive model building was performed in Coot by visually inspecting the density maps to orientate side-chains and water molecules accordingly.”

	“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).”


	53.
	Results
	“Collection of an X-ray dataset on the same crystal is therefore useful, since it permits metal atom positioning using electron density maps”
	“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”

	54.
	Results
	“In contrast to X-ray diffraction datasets, neutron diffraction data statistics possess a lower completeness, redundancy and signal-to-noise ratios due to the inherent limitations (flux limited, quasi-Laue, longer wavelengths)  of the technique.”
	“In contrast to X-ray diffraction datasets, higher R-factors and lower completeness, redundancy and signal-to-noise ratios are expected for neutron datasets due to the technique inherent limitations (flux limited, quasi-Laue, longer wavelengths).”

	55.
	Discussion
	“Siliconized nine-well glass plates can be used to set up very large drops, with volume up to 800 μL.”

	“Siliconized nine-well glass plates can be used to set up very large drops, with volumes up to 800 μL.”


	56.
	Discussion
	“Vapor exchange is performed by mounting the hydrogenated crystal mounted in a quartz capillary with deuterated crystallization buffer “plugs” and it represents an effective, gentle technique that is most often applied14,23,35.”

	“Vapor exchange is performed by mounting the hydrogenated crystal mounted in a quartz capillary with D2O-based, deuterated crystallization buffer “plugs” and it represents an effective, gentle technique that is most often applied14,23,35.”


	57.
	Discussion
	“In addition to this, crystallization of hydrogenated protein can also be performed in deuterated buffer for H/D at labile H sites22,59.”

	“In addition to this, crystallization of hydrogenated protein can also be performed in deuterated buffer for H/D exchange at labile H sites22,59.”


	58.
	Discussion
	… neutron diffraction data usually has a completeness of 80%...
	… quasi_Laue neutron data sets often have completeness around 80%...

	59.
	Discussion
	“To account for this potential bias “no_fill” maps should be examined during interactive model building as opposed to “fill” maps.”

	“To account for this potential bias “no_fill” maps should be examined during interactive model building as opposed to “filled” maps.”


	60.
	Discussion
	“Neutron protein diffraction is a non-destructive… "
	“Neutron diffraction is a non-destructive… "

	61.
	Discussion
	“must be taken into consideration”
	“must be taken into account”

	62.
	Supplementary Figure 2. 
	“Reproduced with permission the International…”
	“Reproduced with permission of the International…”

	63.
	Supplementary Figure 15.
	“(A) Setup for crystal soaking, harvesting with a microloop and freezing in liquid nitrogen using a cryo compatible container foam Dewar.”

	(A) Setup for crystal soaking, harvesting with a microloop and freezing in liquid nitrogen using a cryo compatible container such as a foam Dewar. 


	64.
	Supplementary Figure 18.
	“Supplementary Figure 18: Matching R-free flags. The R-free flags of the neutron data are matched with the R-free flags of X-ray data collected on the same or an identical crystal for joint refinement.”

	Supplementary Figure 18: Matching R-free flags in CCP4. The R-free flags of the neutron data are matched with the R-free flags of X-ray data collected on the same or an identical crystal for joint refinement.


	65.
	Supplementary Figure 21.
	“The phenix mtz file output containing X-ray and unfilled neutron data is opened in Coot to generate electron and neutron SLD maps for interactive model building.”

	“The phenix MTZ file output containing X-ray and unfilled neutron data is opened in Coot to generate electron and neutron SLD maps for interactive model building.”


	66.
	Supplementary Figure 26.
	“(B) Utilizing Real Space Refine results in “exploding” D atoms due to missing Coot geometry restraints libraries.”

	“(B) Utilizing Real Space Refine results in “exploding” D atoms due to missing Coot geometry restraint libraries.”
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