· 61903_screenshot_1

· 2.2.2 (Use an appropriately sized microloop to harvest a crystal.) 00:03 – 00:10

· 61903_screenshot_2

· 2.2.3 (… and place the crystal in the drop of reservoir solution.) 00:03 – 00:10
· 
· 61903_screenshot_3

· 2.3.1 (… and fill one end of the capillary with reservoir buffer) 00:10 – 00:25
· 2.3.2 (Use a mounting loop to gently place the crystal into the reservoir buffer within the quartz capillary) 00:44 – 01:10

· 61903_screenshot_4_UPDATED 

· 2.4.3 (… and use a long, thin pipette to aspirate the solution from around the crystal.) 00:04 – 00:20

· 61903_screenshot_5_UPDATED

· 2.5.2 (Use a thin paper wick to carefully dry the crystal.) 00:04 – 00:18

· 61903_screenshot_6_UPDATED

· 2.5.3 (… and dry the capillary walls.) 00:04 – 00:21

· 61903_screenshot_7

· 2.5.5 (and add 20-50 microliters of deuterated buffer solution to the end of the capillary.) 00:00 – 00:03

· 61903_screenshot_8

· 3.2.2  (Open the data acquisition program on the beamline control computer and click the Setup tab to set up the data collection strategy and enter the experiment parameters including instrument name and the name of images to be collected.) 00:15 – 00:25
· 3.2.3  (Click the Collect tab and enter the data collection parameters including the exposure time and number of frames to be collected 00:25 – 00:38


· 61903_screenshot_9

· 3.3.1 (Open the Optics graphic user interface and click 2.78 for the lambda minimum and 4.78 for the lambda maximum to set the quasi-Laue range for the data collection.) 00:07 – 00:13

· 61903_screenshot_ 10 

· 3.4.1 (Click Start Scan to initiate the data collection.) 00:38 – 00:44

· 61903_screenshot_11

·  4.2.2 (… and immerse the crystal in an ascorbate soaking solution for two hours.) 00:04 – 00:12

· 61903_screenshot_12

· 4.5.2 (…and complete the proposal information.) 00:08 – 00:12
· 4.5.3 (… and click the folder icon to load the data collection strategy Table.) 00:12 – 00:28
· 4.6.1 (Then click Submit to start the data collection.) 00:28 – 00:32

· 61903_screenshot_13

· 5.1.2 (…select Convert to-modify-extend MTZ (M-T-Z) program to match the R-free data flags of the neutron data to those of the X-ray data.) 00:00 – 00:03
· 5.1.3 (Import the neutron data reflection file in MTZ format) 00:04 – 00:09
· 5.1.4 (Select import FreeR data from anther MTZ file and import the X-ray mtz file.) 00:10 – 00:17
· 5.1.5 (Name the new matched MTZ file and click Run.) 00:18 – 00:27

· 61903_screenshot_14

· 5.2.2 (… and under Refinement click ReadySet.) 00:00 – 00:03
· 5.2.3 (Upload the protein coordinate file) 00:04 – 00:08
· 5.2.4 (… select to Add hydrogens to model if absent and select H/D at exchangeable sites, H elsewhere from the drop-down menu. Select Add deuteriums to solvent molecules) 00:09 – 00:17
· 5.2.5 (… and click Run to begin) 00:18 -00:26

· 61903_screenshot_15

· 5.3.1 (For structure refinement, in the Refinement tab, open the phenix.refine program to set up the refinement using both the X-ray and neutron data.) 00:00 – 00:04
· 5.3.2 (In the Configure tab, input the PDB file from the solved X-ray structure) 00:05 – 00:10
· 5.3.3 Upload the MTZ file from the neutron data) 00:11 – 00:14
· 5.4.1 (Assign the MTZ file data as “Neutron data” and “Neutron R-free”. 00:15 – 00:21
· 5.4.2 Upload the MTZ file from the X-ray data and assign it as “X-ray data” and “X-ray R-free”) 00:22 – 00:29
· 5.5.1 (Under Refinement Settings confirm that the standard refinement strategy is selected and increase the number of cycles to five) 00:30 – 00:33
· 5.6.1 (Select All parameters, Advanced, and Hydrogens, change the Hydrogen refinement model to individual, and turn off the Force riding adp) 00:34 – 00:47
· 5.7.1 (Then search for “nuclear”, select Use the nuclear distances for X-H-D) 00:48 – 01:04
· 5.7.2 (click Run to initiate the refinement) 01:05 – 01:10

· 61903_screenshot_16

· 6.1.1 (For model building, in Phenix, click Open in Coot) 00:00 – 00:11

· 61903_screenshot_17

· 6.1.2 (In Coot visualize the X-ray electron density and neutron scattering length density maps) 00:00 – 00:04
·  6.1.3 (Select the Display Manager and delete the neutron 2Fo-Fc neutron scattering length density map) 00:05 – 00:10
· 6.2.1 (Select Open MTZ and open the neutron data .mtz file.) 00:11 – 00:16
· 6.2.2 (For both the Amplitudes and Phases options, select no_fill_neutron data from the dropdown menus to open the unfilled neutron scattering length density maps.) 00:17 – 00:27

· 61903_screenshot_18

· 6.3.1 (Perform visual inspection of the residues to determine whether the model fits the data and analyze the difference density map peaks of hydrogen-deuterium exchangeable sites to determine the correct orientation and occupancy.) 00:00 – 00:38

· 61903_screenshot_19

· 6.4.1 (Reorient the water molecules according to the neutron SLD maps and hydrogen bond interactions) 00:00 – 00:14
· 6.4.2 (Adjust the protonation state and orientation of the protein residue hydrogen-deuterium exchangeable sites according to the neutron SLD maps 00:15 – 00:28

· 61903_screenshot_20

· 6.4.3 (Perform further rounds of interactive model building and refinement to obtain a complete structure.) 00:00 – 00:51

