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In this tutorial we will use Glide to perform a virtual screen for potential inhibitors of Factor Xa. The
tutorial is comprised of five parts.

1. Creating projects and importing structures
2. Preparing the protein structure

3. Generating a Glide grid

4. Executing a Glide screen

5. Analyzing results

Required Files: 1fjs_prep_recep.mae.gz, 1jfs_prep_lig.mae.gz, 50ligs_epik.mae.gz,

factorXa_xp_refine_pv.maegz

1: Creating projects and importing structures

Projects (*.prj extension) are the main file format for Maestro. A project file may contain hundreds or thousands
of entries; these entries may correspond to imported protein and ligand structures and/or to output of
modeling-related tasks. Once a project is created, the project file is automatically saved each time a change is

made.
e 1. Create a Project. Open Maestro by double clicking on the desktop icon. A scratch project
] is created (Note: scratch projects are not automatically saved!). Press the Save As icon in
Save As the Project toolbar (or navigate to Project -> Save As in the menu bar). In the dialog box

that appears, type the name “FXa_glide” in the File Name box; press Save (Figure1). The
name of the project at the top of the Maestro window should now be “FXa_glide.prj.”

F 2 2 T SY . YT 111 .
Look in: | (] /Users/land...Schrodinger * | |§| 5] |§|
Name A[size Kind Date
'ﬂ [ 1fis_ligprep -- Folder 10/2¢
Home Directory = 1fjs_prep_lig.mae.gz 3 KB Mae..ect 10/2;
= 1fjs_prep_recep.mae.gz 200 KB Mae..ect 10/27
= 1lkeB_ligand.maegz 4 KB Mae..ect 10/27
F lkeB_protein.maegz 237 KB Mae...ect 10/27
= lkeB_sitemap_find.in 53 bytes Mae..ect 10/2]
S BT | [ 1keB_sitermap_find.mae 1.2 MB Mae..ect 10/2;
= 2v0z_C.pdb 280 KB Mae...ect 10/2!
g = 2v0z.pdb 535KB Mae..ect 10/2
[ 50ligs_epik.mae.gz 114 KB Mae..ect 10/27
Working Direc. | 50ligs.mae.gz 75 KB Mae..ect 10/27
FE factorXa_sp_pv.maegz 347 KB Mae..ect 10/27
B factorXa_xp_refine_pv.maegz 193 KB Mae..ect 10/2%
File name: |an_gl'1de| | E Save J
Cancel

Files of type: | Maestro Projects (*.prj) 3|

Figure 1. The Save Project dialog box.
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Import

2. Copy Tutorial Files. In the main menu bar, navigate to Help -> Tutorials. In the panel that opens,
highlight tutorial 6, corresponding to the Glide Quick Start Guide (Figure 2). Press Copy. Now all
tutorial files will be copied into your working directory.

eno © Tutorials

Choose a tutorial, copy the input files to the working directory of your choice, and view the tutorial instructions.

Show tutorials by: [ Product )
Product: [ All :)
Filter:
Tutorial Description
Beginning with Exercises in Maestro basics, including projects, building and modifying structures, molecular representation and color, measurements, and
Maestro superposition
CombiGlide Quick Create a combinatorigl library, filter the library, and analyze compinatorial libraries
Start Guide
Core Hopping Substitute cores on a particular ligand template, using shape screening, attachment-based, and 1igand-based methods to evaluate the new
Tutorial core-containing molecules
Desmond Quick Start | Prepare systems for molecular dynamics simulations with Desmond, run simulations and view trajectories
Guide
Field-Based QSAR Create 3D QSAR models based on Gaussian fields
Tutorial
|ﬁ Glide Quick Start Prepare receptor grids for docking, dock molecules and examine the docked poses
Guide
Induced Fit Docking Dock a ligand to a receptor, adjust the receptor to the ligand and redock
Tutorial
Jaguar Quick Start | Quantum-mechanical calculations on small molecules for energies, geometries, transition state searches, energy surfaces, molecular orbitals,
Guide molecular properties, pKa prediction, vibrational and VCD spectra
g Liaison Tutorial Develop an SAR model for activity of molecules docked to a receptor
10 LigPrep Panel Prepare 3D, all-atem structures of small molecules
Eummnlac
Copy ta: | Users/Landon/Documents/Schrodinger | Browse... |
| Copy.. | View | | Close | Help |

Figure 2. The Tutorials panel.

3. Import Structures. Press the Import button in the Project toolbar. Select files
“1js_prep_lig.mae.gz,” "1fjs_prep_recep.mae.gz,” and "50ligs_epik.mae.gz"” from your working
directory by clicking on one file and then pressing ctrl (or cmd on Mac) then clicking on the
second file (both files should be highlighted, Figure 3); press Open. Note: *.mae and *.mae.gz
files are the default structure file formats for Maestro. However, all common structure file types are

supported.
800 © Import
Look in: | clJ‘USers,fIandon,fDocuments,{S(hrodinger = (<] @
Name A |Size Kind Date Modified
ﬂ [ 1fis_ligprep -- Folder 10/28/14 9:59 PM
Home Directory B 1fjs_prep_lig.mae.gz gz File 10/27/1

1fjs_prep_recep.mae.gz gz File 10/27/1

" 1ke8_ligand.maegz 4 KB mae. .ile 10/27/1..0:35AM

" 1ke8_protein.maegz 237 KB mae. .ile 10/27/1...0:35 AM

. 1ke8_sitemap_find.in 53 bytes in File 10/27/1...0:35 AM

i b | @M 1ke8_sitemap_find.mae L2MB maeFile 10/27/1..0:35 AM

28 2v0z_C.pdb 280 KB pdb File  10/28/14 7:47 PM

g =8 2v0z.pdb 535KB pdb File  10/28/14 7:47 PM

Working Direc.. 'E cqligs.mae.gz 75KB gzFile  10/27/1..0:35 AM

5 factorXa_sp_pv.maegz 347 KB mae...ile  10/27/1...0:35 AM

" factorXa_xp_refine_pv.maegz 193 KB mae...ile 10/27/1...0:35 AM

[ FXa_glide.prj -- Folder 10/28/1...1:24 PM

[0 Fxa.prj == Folder 10/28/1...1:24 PM

[ ligprep_1 == Folder 10/28/14 7:51 PM

[ ligprep_2 == Folder 10/28/14 7:55 PM

[ ligprep_3 == Folder 10/28/14 7:58 PM

[ ligprep_4 == Folder 10/28/14 8:01 PM

(] prepwizard_workdir -- Folder 10/28/14 7:18 PM

| oOptions >> || Help |

File name: |"1Fj s_prep_lig.mae.gz" "1fjs_prep_recep.mae.gz" "S0ligs_epik.mae.gz" | %

| cancel |

Files of type: | Common (*.mae *.maegz *.mae.gz *.pdb *.ent *.sd *.sdf *.mol *.sdfgz *.sdf.gz *.cms *.cmsgz *.cms.gz)

Y

Figure 3. The Import Structure window.
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2. Preparing the protein structure

Structure files obtained from the Protein Data Bank often lack necessary information for performing

modeling-related tasks. Typically, these are missing hydrogens, partial charges, side chains, and/or whole loop
regions. In this section we will use the Protein Preparation Wizard to fix a structure file, rendering it suitable to use
for virtual screening.

4. Merge Structure Entries. Open the project table by pressing the Table icon in the Project toolbar.
Ensure that the entries “1fjs_prep_lig” and "1fjs_prep_recep” are selected. If you are using a mouse,
right click on one of the entries; from the menu that appears, choose “Merge” (Figure 4).

800 © Project Table ——- £Xa_glide.prj
Table Select Entry Property Group ePlayer

@ E 4 oM | EBE 4 Bl 2 Gy i

Import Export 2D Viewer Plot Sort Find/Replace Color, Calculator Culumnsv Tree Show 20D Structure Show Family, Hide Family

QOODCOCS

Row In |Stars Title Entry ID Date Added Date Modified  Source Path Source File Source File Index pr
1| | vrirve | 1fjs_prep_lig [ 1|2014-18-2.. 2014-18-28 2. | /Users/lan.. | 1fjs_prep_. 1
2|0 | feveie | 1fjs_prep_recep Include Only BN 2014-10-2..  2014-10-28 2. | /Users/lan.. 1fjs_prep_.. 1|0

= 1 - 50ligs_epik ‘ Include ‘
3|7 | wririr | 15658 Known ACtivt  gyclude gpy  2014-10-2.. 2014-10-28 2. | /Users/lan.. | 50ligs_epi.. 1
47| weveve | 15658 Known Activ o 2014-18-2.. | 2014-10-28 Z.. | /Users/lan.. | 58ligs_epi.. 2
5/ | veirie | 16088 Known Actiwe Unfix 2014-10-2.. | 2014-10-28 2.. | /Users/lan.. | 58ligs_epi.. 3
6|7 | vririr | 1167 Known Active Lock 2014-10-2.. | 2014-10-28 2. | /Users/lan.. | 58ligs_epi.. 4
7|0 | drieie | 15722 Known Actiwvi 2014-10-2.. | 2014-10-28 2.. | /Users/lan.. | 58ligs_epi.. 5
8|0 | wririe | 15722 Known Activi Unlock 2014-1@-2.. 2014-10-28 2. | /Users/lan.. 5@ligs_epi.. 6
9| | Yrirr | 15722 Known Actiwg 1S > pp14-10-2.. 2014-10-28 2. | /Users/lan.. 50ligs_epi.. 7
19| [T | ririe | 15722 Known Actiwe Delete 2014-18-2.. 2014-10-28 2.. | /Users/lan.. 5@ligs_epi.. 8
11|10 | veieve | 151943 14-10-2.. | 2014-10-28 Z.. | /Users/lan..  50ligs_epi.. 2
12 |0 | vrieie | 151943 n '014-10-2.. | 2014-10-28 Z.. | /Users/lan.. 5@ligs_epi.. 1@
13| | wrie | 165006 Duplicare > 3914-10-2.. 2014-10-28 Z.. | /Users/lan.. | 5Bligs_epi.. 11
14| | Yrieir | 165006 split ¥ 2014-10-2.. 2014-10-28 2. | /Users/lan..  501igs_epi.. 12
15| | vrirvr | 165006 Copy Properties > 2014-10-2.. | 2014-10-28 2.. | /Users/lan.. | 50ligs_epi.. 13
16| [0 | vririr | 165086 Paste Pmper"les 2014-10-2.. | 2014-10-28 2.. | /Users/lan.. | 58ligs_epi.. 14
17 |0 | vesewe | 177616 - 2014-10-2.. | 2014-10-28 2. | /Users/lan.. | 58ligs_epi.. 15
18| | vririr | 177616 Move to Row.... 2014-10-2.. 2014-10-28 2.. | /Users/lan.. 58ligs_epi. 16
19| | Yeieve | 195476 Group > 2014-10-2.. | 2014-10-28 2. | /Users/lan.. 5@ligs_epi.. 17
20| | vririr | 281488 Color S 2014-10-2.. | 2014-10-28 2.. | /Users/lan.. | 58ligs_epi.. 18
21| | vrieve | 334669 2014-10-2.. | 2014-10-28 2. | /Users/lan.. | 58ligs_epi.. 19
22| | vrveve | 339375 Export p 2014-10-2.. 2014-10-28 2.. | /Users/lan.. 5@ligs_epi.. 20
23|00 | vesewe | 339375 2014-10-2.. | 2014-10-28 Z.. | /Users/lan.. | 50ligs_epi.. 2
24 |0 | vrieir | 419851 24| 2014-10-2.. | 2014-10-28 2. | /Users/lan.. | 58ligs_epi.. 22
25|00 | vrieve |428439 S | 2014-10-2.. | 2014-10-28 2. | /Users/lan.. | 50ligs_epi.. 23

Figure 4. The Import Structures window.

Anew merged entry should now appear in the project table. With your mouse or trackpad, double
click on the title of the merged entry and change the name to “1fjs_merged"”; press Enter to save
the change (Figure 5). Include only the merged entry in the workspace in preparation for the next
step, then close the project table.

[-NsXs) © Project Table -—— FXa.prj
Table Select Entry Property Group ePlayer

Eiéﬂ_ﬁﬂ!%yﬂﬁﬁﬁ 4 BB 2 W iy

Import Export 2D Viewer Plot Sort Find/Replace |Fee Color, Caculator  Columng Tree Show 20 Structure Show Family Hide Family

QRO0CO0CS

Row In Stars  Title Entry 1D Date Added Dote Mod.fied Source Path Source File Source File Index pr
1|0 | seveve |1fjs_prep.lig 1] 2014-10-2.. | 2014-10-28 1. | /Users/len. | 1fjs_prep_ 1
2|C | wwrwe |1fjs_prep_recep Z| 2014-10-2Z. | 2014-10-28 1.  /Users/lon. |1fjs_prep_—

1
1

3|M | vivrdr | 1fjs_merged 3| 2014-10-2. | 2014-10-28 1.  /Users/lan. | 1fjs_prep_.

Figure 5. View of the project table after the merged entry has been created and renamed.
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Prep Wiz

5. Prepare a Protein Structure. Access the Protein Preparation Wizard by pressing the Prep Wiz
icon in the Project toolbar (Figure 6). The preparation wizard consists of a required processing
step, followed by optional modification and refinement steps. To run the wizard, a single
structure must be included in the workspace; this structure can be located in the project
table or imported directly from the PDB in the first step. The recommended minimal
processing tasks are checked; however, you may also wish to fill in missing side chains
and/or loops if they are important for subsequent modeling activities. Press Preprocess.

8 00 © Protein Preparation Wizard

Job prefix: |prepwizard | Host: | localhost (2) zal

Display hydrogens: () None ( ) Polar only () All ligand, polar receptor () All

Import and Process Review and Modify Refine |

Import structure into Workspace

PDB: | || Import

Include: || Diffraction data | | Biological unit [ | Alternate positions

Import structure file: | Browse... |

Preprocess the Workspace structure

(] Align to: () Selected entry PDB:

™ Assign bond orders
@Add hydrogens [ ] Remove original hydrogens

[EI Create zero-order bonds to metals

[E Create disulfide bonds

[ Convert selenomethicnines to methionines
|_| Fill in missing side chains using Prime

|_| Fill in missing loops using Prime

|| Cap termini

¥ Delete waters beyond |5 | A from het groups

| Pre process |

| View Problems... || Protein Reports... | Ramachandran Plot... |

Figure 6. The Protein Preparation Wizard panel.

Once the job is finished, a new, processed entry is added to the project table and replaces the
original structure in the workspace.

5B. Refine the Prepared Structure. Navigate to the Refine tab in the wizard (Figure 7). In
this tab the hydrogen bonding network can be optimized by sampling water orientations
and flipping Asn, GIn, and/or His side chains. Press Optimize. Once the job is finished
a new entry will be added to the project table, and the workspace will be updated.
Inspect the structure to identify side chains that have been flipped; they will be labeled.

*Note: So as to accurately reflect experimental conditions, you may also wish to adjust
the pH, which will change the protonation states of residues and ligands accordingly.
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e 00 © Protein Preparation Wizard

Job prefix: prepwizard Host: | localhost (2)

Display hydrogeéns. None Polar only (=) All ligand, polar receptor All
Import and Process | Review and Modify [LTIGT
H-bond assignment

& sample water orientations

Use crystal symmetry

Minimize hydrogens of altered species
(s) Use PROPKA pH: (7.0 Label pKas

Use simplified rules pH: ow (=) Neutral
Optimize...

Interactive Optimizer...

Remove waters
Reémove waters | with lessthan (3 : | H-bonds to non-waters
Restrained minimization

Converge heavy atoms to RMSD: ©.32 A
Hydrogens only

Force field: | OPLS_2005

Minimize...

View Problems... Protein Reports... Ramachandran Plot...
Optimize H-bond job incorporated.

Figure 7. The refinement step of Protein Preparation. In the Refine tab of the wizard, additional
optimization steps can be performed.

Additional minimization may be performed on the structure, but it's not necessary.

6. Rename the Refined Structure. Double click on the title of the refined structure in the entry list;
rename it “1fjs_refined.”

) 7. Change the Rendering and Visualize Hydrogen Bonds. Press the Apply button in the Style
'E.}TF toolbar; center the workspace on the ligand by pressing the letter ‘L." Visualize hydrogen bond
contacts by pressing the HBonds button in the Measurements toolbar; choose Display. Four

Appl'!: hydrogen bonds should be visible (Figure 8).

Figure 8. Workspace rendering and hydrogen bond visualization.
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3. Generating a Glide grid

Grid generation must be performed prior to running a Glide screen. The shape and properties of the receptor
are represented on a grid by fields that become progressively more discriminating during the docking process.
Many different kinds of constraints can be applied during the grid generation stage; for a comprehensive
overview of all the options, check out the grid generation video on our website (under Support -> Videos) or
the Glide User Manual. In this tutorial we will set a hydrogen bond constraint.

8. Identify the Binding Site. Open the receptor grid generation panel (Tasks -> Docking
-> Grid Generation). In the Receptor tab (Figure 9, right side) ensure that the following
boxes Pick to identify ligand and Show markers are checked. Then press on the ligand
in the workspace; the ligand should now be highlighted in green (Figure 9, left side).

© Receptor Grid Generation

Site Constraints Rotatable Groups Excluded Volumes |

Define receptor

If the structure in the Workspace is a reecptor plus a ligand, you must
identify the ligand molecule so it can be excluded from the grid generation.

@ Pick to identify the ligand | Molecule O \@ Show markers

Van der Waals radius scaling
To soften the potential for nonpolar parts of the receptor, you can scale the
van der Waals radii of receptor atoms with partial atomic charge (absolute

value) less than the specified cutoff. All other atoms in the receptor will
not be scaled.

Scaling factor: 1.0 |+| Partial charge cutoff: |0.25 H

|_| Use input partial charges
|_| Generate grid suitable for peptide docking

| Advanced Settings... |

Job name: glide-grid_1 ﬁ- - Run

Figure 9. Identifying the binding site for grid generation.

9. Define the Box Enclosure Dimensions. Press the Site tab. A purple bounding box should
now be visible in the workspace; you may need to zoom out to see it (Figure 10, left side). The
purple bounding box defines the outermost region that docked molecules can occupy. Press the
Advanced Settings button. A green inner bounding box should now appear in the workspace
(Figure 10, left side). This box defines the region in which the centroid of the docked ligand can be
placed. Adjust the X, Y, and Z sizes to 10, 8, and 6 Angstroms respectively and observe the shape
of the green box change. Press OK.
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[iftle: 1fjs_mergied & } sMaMC] © Receptor Grid Generation

| R: Ligand diameter midpoint box
En Ihe dlamerer migpoint of each docked 1igand Is required to
remain within smaller. nested box depicted in areen.
Tt Size:
Ci Box length in X: =1 — 10 A
Box lengthinY: = F——8 =
Box length in Z: \_r—s A

| Ok | Cancel
Si

= Dock ligands similar in size to the Workspace ligand
(") Dock ligands with length <= 20 A

Advanced Settings...

Figure 10. Outer (purple) and inner (green) bounding boxes that define the binding region (left
side). The inner bounding box dimensions can be manually defined (right side).

10. Set a Hydrogen Bonding Constraint. Press on the Constraints tab followed by the H-bond/Metal
sub-tab. Zoom into the region of the ligand that is forming hydrogen bonds to Asp189 (Figure 11,
left side) and press on one of the oxygen atoms of the residue. Crosshatches will appear over these
atoms and a new constraint appears in the panel. (Figure 11, right side).

8eno © Receptor Grid Generation

| Receptor Site Constraints Rotatable Groups Excluded Volumes |

Metal Coordination (0) |

Pick receptor atoms that could participate in hydrogen bond or
metal-ligand interactions during decking. Ligand interactions with these
atoms may be chosen as constraints during docking.

Receptor atoms:
Nome Atom | Use Symmetry
hbond1 1484 A:189C. | &

Delete
Delete All
[ Pick atoms [¥f Show markers (¥ Label atoms
Job name: glide-grid_1 -] Run

v

Figure 11. Setting hydrogen bonding constraints (right side). After pressing on one of the oxygen
residues of Asp189, crosshatches will appear on the atoms that form the hydrogen bonding
constraint (left side).

11. Generate the Grid. At the bottom of the Receptor Grid Generation panel change the job name
to "1fjs_grid” and press Run. A grid file named “1fjs_grid.zip” will be generated in your working
directory (NOTE: Your project table will not be updated. To determine whether or not the grid file
generated successfully, check the job monitor). Once the job has finished, close the panel.
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4. Executing a Glide screen

The minimum requirements for executing a screen include a grid file and a set of ligands. Optionally, you can
set additional ligand- and receptor-based constraints as well as incorporate chemical similarity into the final
docking score. For a full explanation of these topics, please consult the Glide User Manual. Here we will not set
any additional constraints, but we will include the hydrogen bonding constraint that we created in Step 10.

Note: Ligand structures MUST be run through LigPrep (Tasks -> Ligand Preparation) prior to using them for a
screen. In this example we are using structures that have already been prepared.

12. Define the Docking Settings. Select the group “50ligs_epik” in the project table. Open the
Ligand Docking panel (Tasks -> Docking -> Glide Docking). In the Settings tab specify the grid
file you generated in Part 3 by pressing Browse and then navigate to the "1fjs_grid.zip” file in
your working directory. Select Project Table (Selected Entries) from the drop down menu for Use
Ligands from (Figure 12).

800 © Ligand Docking

Receptor grid: dinger/1fjs_grid/1fjs_grid.zip | Browse.. | [ Display receptor |/ Show grid boxes

m Settings Core Caonstraints Torsional Constraints Similarity QOutput |

Ligands to be docked

We strongly recommend that you prepare the ligands before docking (for example, with LigPrep or

MacroModel).

Use ligands from: | Project Table (selected entries) : )
File name: Browse...
Range: 1 :| o 1000 +|¥ End

|| Use input partial charges

Do not dock or score ligands with more than: E] atoms
Do not dock or score ligands with more than: [2] rotatable bonds

Scaling of van der Waals radii

To soften the potential for nonpolar parts of the ligand, you can scale the vdW radii of ligand atoms
with partial atomic charge (absolute value) less than the specified cutoff. No other atoms in the ligand
wil be scaled.

Scaling factor: @ Partial charge cutoff: @

Job name: |glide-dock_SP_1 |¢-v 2% Run |

Figure 12. Ligand docking settings.
12B. Scoring and Sampling Settings. Press the Settings tab to look over the docking settings

(Figure 13); for the purposes of this tutorial the default settings are adequate.
Additional sampling and scoring settings can be accessed from Advanced Settings.
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8 0o © Ligand Docking

Receptor grid: Pinger‘/lfjs_gr‘id/lw‘js_gr‘id.zip |\ Browse... | (] Display receptor ' Show grid boxes
H_M Core Constraints Torsional Constraints Similarity Output I—
Precision: [SP (standard precision) = ]

Write XP descriptor information

Ligand sampling: | Flexible :)

[EI Sample nitrogen inversions
™ sample ring conformations
[ Include input ring conformation

Bias sampling of torsions for:

Q All predefined functional groups

(+) Amides only: | Penalize nonplanar conformation :]

() None

E Add Epik state penalties to docking score
| Reward intramolecular hydrogen bonds
| Enhance planarity of conjugated pi groups

Apply | Large : | excluded volumes penalties
Show excluded volumes

| Advanced Settings... \

Figure 13. Scoring and sampling settings.

12C. Include the Hydrogen Bond Constraint. Press the Constraints tab. Check the Use box
to include the hydrogen bond constraint set during the grid generation step (Figure 14).

800 © Ligand Docking

Receptor grid: hinger/lfjs_gr‘id/lfjs_gr‘id.zip |\ Browse... | [ | Display receptor ¥ Show grid boxes

| Ligands | Settings | Core Torsional Constraints | Similarity | Output |

Select constraints to use in docking. Constraints can be grouped. Each group of constraints must be
satisfied. Optional constraints can be defined within a group.

Total number of constraint matches requested: 1 (Maximum is 4)
E Show markers

f Group 1 (1 required) Group 2 (0 reguired) Group 3 (0 required) Group 4 (0 required) }—

Available constraints (1 in use)

Use Name: Receptor Constraint Type Ligand Feature

‘ [E‘I ‘ hbondl ‘ H-bond Donor (4 patterns) ‘

Edit Feature...

Must match:

(Al () At least: I:I:

| Test constraint satisfaction only after docking

Job name: |gl1'.de—dock_SP_1 | ‘*’v P |

Figure 14. Setting constraints.
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12D. Modify the Output Settings. Press the Output tab. Check the box Write per-residue interaction
scores (Figure 15). Change the job name to “1fjs_glide”; press Run.

8 00 © Ligand Docking

Receptor grid: hinger/lfjs_gr‘id/lfjs_gr‘id.zip||_ Browse... \ || Display receptor v show grid box:

| Ligands | Settings Core  Constraints | Torsional Constraints Simllarlwm

File type:
@ Pose viewer file (includes receptor)

Q Ligand pose file (excludes receptor), in | Maestro + | format

[ Limit the number of poses to report: 0 .

Write out at most: l:’[zj poses per ligand

[E‘I Perform post-docking minimization
Number of poses per ligand to include: DU

Threshold for rejecting minimized pose: 0.50 keal/mol

|| Apply strain correction terms

[EI Write per-residue interaction scores

(e) For residues within EJ A of grid center
Q Pick residues to include Specify Residues...

[ | Write report file
|| Compute RMSD to input ligand geometries
" Advanced Set Report RMS deviation against input geometry of each ligand |

Figure 15. Output settings.

5. Analyzing results

13. Visualize Results using Pose Viewer. When the job finishes, a new group with the results will
be created in the project table; ensure that the group is selected. Open Pose Viewer (Tasks ->
Docking -> Pose Viewer, Figure 16). Press Set Up and check the box to display Per Residue
Interactions. Toggle through the results using the right and left arrow keys. Interactions with
residues colored in blue contribute negatively (favorably) to the docking score of the molecule,
while interactions with residues colored in red contribute positively (unfavorably) to the score.
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800 Maestro - FXa_glide.prj

cHpE R0 E B s O’ g

Open Save As Import EKBHV\‘TEM!‘ZDV\EWE[ Lig. Int. CetPDB Prep Wiz  Create Entry Clear Save Image New Scene View Scenes

‘*M""x S % ¢ N % 6 ¥ a i Ml
Select] Undo/Redo Delets,

20 Sketcher Add b, Transform, Adjust,  Apply, Reapply Surfaces, Fix Rendering Materia)
5.1/ Saved Views Display Atoms_Represemation Labels |,/ (2.1 )"l .| Fragments ProteinsPeriodicity Favorites

>
Measure, HBonds Contacts Pi_

erY-) Enty List o Pose Viewer

- pA
. import File... | Set Up x'
In Title 8
1695 prep_tig Export Rotatable Groups... A
I | 1fjs_prep_recep Non-Bonded Interactions o
I~ | 1fjs_merged i
+ soligseptk  [91] (™ Display H-bonds & halogen bonds &4
— 1fjs_glide_pvl [28] [ H-bonds (¥ Halogen bonds (€
E | 1fjs_merged B
[~ | 15650 Known Active ] Display contacts 7 |
[™ | 16088 Knomn Active [Good [MBad [ ugly
[~ | 1167 Known Active ) 78
[~ | 15722 Knon Active [ Display Pi interactions
7 | 15722 Known Active ™ pi-pi stacking (] Pi-cation _6'
[ 15722 Known Active Re
W | 15722 Known Active | Define... || Create Property... | O
[~ | 15650 Knomn Active
104 |~

709910
= Per-Residue Interactions

Y &

Entries: 122 total, 27 selected,  includ

Define...
Groups: 2 total, 0 selected ¥ pisplay | |

Tips

+ Use the global filter to show
only included or selected entries
or a defined set

« Use the text box to do text-
based filtering

+ Double-click to edit an entry
title

+ Right-click to operate on
selected entries

+ Use the check box in each row

Tips

+ Use the left and right arrow keys to
step through the poses

+ Use the X key to mark or unmark the
current pose

+ To view poses for existing results,
select the entry group and click Set Up

i

2 Jobs: 0/0 | Atoms:0/647/4562  Entries:2/122  Res:295 Chn:4 Mol:18 Chg:6 5

Figure 16. Example docked pose (gray sticks). Residues are colored according to their
interaction energies, ranging from red (highly favorable interaction energy) to blue (highly
unfavorable interaction energy).

14. Visualize XP results. Open the XP visualizer (Tasks -> Docking -> Visualize XP
Interactions). Press the Open button; from your working directory select the file
“factorXa_xp_refine_pv.maegz.” Choose docking score as the activity property. The table will
be populated with results of running XP rescoring on a subset of the original results; individual
terms in the scoring function are represented as columns in the table, and are colored according
to whether they favorably (blue) or unfavorably (red) affect the docking score. (Figure 17). Press
Export Data to export the spreadsheet as a CSV file.

800 O XP Visualizer

.xpdes Open... | File: /Documents/Schrodinger/factorXa_xp_refine_pv.maegz ¥ Receptor: xp_rcpt_frag_1fjs_prep_recep_60969
Fitto Ligand | Display: M Selected ligands XP Waters Hydrophobic/philic map EI Similarities Relative Scores

Ligands: ( 10 total, 10 shown, 1 selected ) ™ Narrow columns Set Column Order... (¥ Conditional coloring Edit...

Name  GScore DockSc Lipophil PhobEr PhobEr PhobEr HBond Electro Sitemap mCat  ClBr LowhW\ Penaltie HBPen: ExposP RotPen EpikSta Similaril Activity
16088 -11.9| -11.9, -5.5/F=@.9 9.2 0.0 - -2.3 -8.3 0.0 0.@ -0.2 0.@ 0.6 0.0 8.2 0.9 1.8/ -11.9
15650 -11.1| -11.188=F@ =300 0.2 9.0/ -0.9 | p=Zu -0.1 e.a e.a 0.a 0.@ 0.@ 0.e 0.1 0.8 9.1 -11.1
1167 -10.2| -10.2| -4.8| -8.2 0.2 ©0.0| BS2US| | REEus -0.3 0.2 0.0 -0.2 0.0 0.0 0.0 0.2 2.9 @.5 -18.2
15722 -10.9| -10.9, -5.4  -8.7 9.2 0.8| -1.8 | 2.3 -8.1 0.0 2.8 0.@ 0.@ 0.6 0.1 0.2 0.9 0.4 -10.9
689972  -9.9 -9.9 -5.2| -p.4 0.0| 0.0 -24| -1.60/ 0.0 - e.a 0.0 0.8 o.a @7 03 2.6 ©.1 -9.9
612278 -7.1] -7.1p0=5:3| -8.2 9.2 9.0 -1.0 -0.4) -8.1 0.2 2.0 -@.3 @.e 0.0 0.1 @.1 0.9 0.1 -7.1

494088 -6.5| -6.5| -3.3| -8.8 9.0 9.9 -1.3 -8.5 -0.4 2.9 U.O- 0.e 0.e 0.e | 8.3 0.9 8.1 -6.5

R4RRQ A1l A1l -aRr na aa aa sl azxlad an  an aa aa a0 on a1 aa a1 &1
Show: All Selected Only Export Data... Export Structures...
Reset Panel

Figure 17. The XP visualizer.
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