Advanced Computational Drug Design

Exercise 0: Mousing and manipulating the view

Oa:

Mouse

Left drag = rotate

Middle (or Alt/Option) drag = move

Right (or two-finger) drag = zoom

Scroll wheel or two-finger swipe = zoom quickly

Ctrl-Left Click = select/deselect
Shift-Ctrl-Left Click = add to selection

Slab: “Favorites > Side View”

Aann Viewing

Camera  3ide View | Rotation = Effects | Lighting

View All ) Side | right  iw]

Surface capping...

Rever Restore Save Close Help

Ob:

Center of view and rotation

Zoom to the selection: “Actions > Focus”

Rotate about the selection: “Actions > Set Pivot” or Ctrl-
Left Double Click and select “Set Pivot”.

TIP: If nothing is selected, “Focus” and
“Set Pivot” revert to the whole.

Exercise 1: Docking with AutoDock Vina

1a. Opening Chimera and load the receptor ® O O Fetch Structure by ID
Database ID Example
1. Click on the Chimera icon. This will open a single window. NDB
(@ PDB lyti
2. Use the File menu to open the “Fetch by ID...” dialog box. PDB (mmClIF)
SCoP
3. Choose PDB and type “3bqd” into the ID box. Then click PubChen
“Fetch”. CASTp
) EDS (2fo-fc)
- EDS (fo-fi
A crystal structure of the Glucocorticoid Receptor EMD(BO o
will appear in the black 3D structure area. i
) EMDB & fit PDBs
PQS
ModBase
) VIPERdb
UniProt
Set download directory
| lgnore any cached data
| Keep dialog up after Fetch
Fetch Web Page Close Help y
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1b- MOdel Panel 8 0 0 Model Panel

ID A |S | Name activate
“ H ” . 0 F 3bqd activate all
1. “Favorites > Model Panel”. Use the Model Panel to hide activate only
H add/edit note...
and show molecules, surfaces, and specialty attributes...
representations. biological unit
clipping...
close
The Model Panel can be used to color objects and bring @ favorites () all
up various dialogs. Configure... || Close || Help
1c. Find the Ligand centroid e T T m—

1. Tools>>Utilities>>Reply log

2. Control-click one of the two adjacent N atoms (only seen
on the ligand), then up arrow to select whole ligand,
which will be outlined in green.

2. Tools>>Structure Analysis>>Axes/Planes/Centroids

Command: v
Active models: M0 /112 3 4 5 8 All

3. Click Define Centroids
® O O Define Centroid

Create centroid for selected atoms...

Centroid name: |centroid

Mass weighting: | false v

Replace existing centroids: | false v
5. Click OK in the Define Centroid dialog box color
Radius:|0.2

OK Apply Close Help

8 00 Reply Log

#0, chain A: glucocorticoid receptor

6. Note coordinates of centroid in Reply Log o o oY

centroid has center 39.8517 30.2947 9.33467

Clear Copy  Search: Forward Jack
Save Close Help
® 06 Structure Measurements
7_ Select the CentrOId C]. |n the d|a|og box and Cllck Distances | Angles/Torsions | Adjust Torsions | Axes/Planes/Centroids
. Define axes... Define plane... Define centroid...
delete, then close the dialog box T N O T T T
centroid 7| c1 0.2

Choosing in table...
o selects object selects atoms

Delete Rename
Report distance |to selected atoms

Save Close Help
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1d. Separate ligand from protein

1. In Model Panel, scroll menu and choose “copy/combine...”

2. Select #0, in the field “New model’s name" enter

“3BQD_copy”, then click OK

3. In Model Panel, uncheck 3BQD_copy in “S” column

4. Verify that the ligand is still selected, then choose
Select>>Invert (selected models)->. The protein

should now be selected

5. Choose the menu item Actions>>Atoms/Bonds>>delete.
Only the ligand should remain visible.

In Model Panel, select the model with ID #0 (3BQD.pdb),

and scroll to choose “rename...” in the Model Panel

menu. Inthe dialog box, enter “3BQD_ligand” for the

new name and click OK.

e 0o

Copy/Combine Molecular Models

3bqd (#0)

Molecules to combine/copy:

New model's name: ZBQD_capv\

New model's ID:|1
Coordinate system of: | 3bqd (#0)

®
If original molecules have duplicate —
single-letter chain IDs, then:

Close

e 00 Mod:
ID| |A|S |Name
0 3bqd

O] 38QD_copy

v
rename them uniquely

retain them (residues may be renumbered)
source models

oK Apply Close Help

el Panel
CONpuLe 55

copy/combine...
deactivate
group/ungroup
hide

Ramachandran plot...

rename...

(®) favorites all

Configure... Close Help

800 UCSF Chi

imera

File Select Actions Presets Tools

Command:|rmsd #0 #4
Active models: M0 ¥ 1

FavoritesHelp

All

800 UCSF Chimera

File Select Actions Presets Tools Favorites Help

o,

Command:|rmsd #0 #4
Active models: &0 ¥ 1

Al
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le. Load a version of the ligand with arbitrary

pose, that will be docked into the receptor+
1. File>>0Open and choose the file:

dac_3d_renum_vina.mol2

800 UCSF Chimera

File Select Actions Presets Tools Favorites Help

Command:|rmsd #0 #4

Active models: M0 M1 M2 3 Al
1f. Submit the AutoDock Vina docking calculation
1. Tools>>Surface/Binding Analysis>>AutoDock Vina
2. Click "Browse", navigate to current directory, enter
an output filename and “Set Output Location”
. e 00 AutoDock Vina
3- SpeCIfy Receptor: 3BQD_COpy (#1) QOutput file:|3bgd_docking Browse
4. Specify Ligand: 3032474 (#2) Receptor: | 38QD_copy (#¥1)  ~
Ligand: | 3032474 (#2) v
. YR t h vol ti
5. Enter Receptor search volume options ceeplorsearch volume options
Resize search volume using | button 2 v
i Center: centroid coords from step Center:|39.85 30.29 9.33
1c-6 in Reply Log (2 decimal places) Size:|15 15 15
» X X X ¥ Receptor options
ii. Size: 15 for x, y, z (graphics box will appear) P s
Merge charges and remove non-polar hydrogens: | true v
6 Enter Recepter Options Merge charges and remove lone pairs: | true >
Ignore waters: | true v
I nore a” non'standard reSidueS: true Ignore chains of non-standard residues: | true v
g
Ignore all non-standard residues: | true .
» Ligand options
» Advanced options
7. Executable location ¥ Executable location
. N ., (*) Opal web service
CIICk Opal Web service Serverzl—222.ucsd.edu/opal2/services/vina_1.1.2 Reset
Verify url: http://nbcr-222.ucsd.edu/opal2/services/vina_1.1.2| " o<
| oK || Apply Close Help
5. Click OK to start job
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© O O ViewDock - /Users/cruzp2/Documents/Training/3bqd_docking.pdbgt

1g. Examine results

File Compounds Column Selection Chimera HBonds Movie

S | Score | RMSD I.b. | RMSD u.b.
Vv -13.6 0.0 0.0
1. When job concludes, a new model, Docked 3032474, will
appear in the graphics window with ID 4 in the Model
Panel. The ViewDock dialog which shows the docking
score will also appear. Make sure only the new model #4
and #0 are selected in the “S” column of the Model Panel, s v e 000 0o
to visually examine how well the program did. s T R o

between atoms: C20_21
Change Compound State

[C Viable Deleted Purged
1h. Do an RMSD calculation to quantify how well the program bide || Quit || elp
did

e no UCSF Chimera
1. Delete hydrogen atoms on the docked molecule (ID 4)

a. Note that there are 3 H atoms, colored white, attached

to oxygen atoms.

Control-click one of them to select
Actions>>Atoms/Bonds/delete

d. Repeat steps b. and c. for the other 2 H atoms

o

2. At the Command prompt type:
rmsd #0 #4

3. The RMSD will appear in the Reply Log and in message

i i i i ommand:rmsd#0#4 ]y
window at the bottom of the main graphics window L —

RMSD between 36 atom pairs is 0.573 angstroms )
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