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On-line support

help@schrodinger.com




Software

CombiGlide — Combinatorial Library Design
Glide — Ligand Docking
Impact — Molecular Dynamics Simulation

Induced Fit — Ligand Docking

Jaguar — Quantum Mechanics

Liaison — Predicts Binding Affinity

LigPrep — 2D to 3D Ligand Conversion Tool




Software

MacroModel — Molecular Modeling
Maestro — Graphical User Interface
Phase — Pharmacophore Modeling

Prime — Protein Structure Prediction
QikProp — ADME Properties
e Qsite — Reaction Mechanism (QM/MM)
o Strike — Structural Activity Relationship




Running Maestro

module load schrodinger

maestro
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Maestro Pull-downs

ﬁ Maestro

Maestro  Project Edit Miew Workspace Tools Applications

Workflows Scripts  Window  Help

o B

n Save Impart

Table 2D Viewer Lig Int. Get PDB Pl'ep.Wiz

o G

Save Image New Scene

A %

User Text | Feedback Highlights

YT
i “L’L AN g v | & 3 —i—T
e% Unclo!/ e ;Jp'lrm;p.,f murfac:esv Fist Renderlng' I'ahtel'la¢

AOGOQOQO

|| Project | Eclit | Wiew | Workspace | Style | Saved Views i Display Atoms | Representation | Labels Wuild | Fragmerts

| ——|

Change Directony...
Check For Updates. ..

Freferences. ..
Customize

Toolbars

|: Status Bar
|: Clipping Planes
|: Command Input Area

Sequence Viewer

Ctri+Shift+

Command Aliases. ..

Command Script Editor...  Chr+E
Function Key Macros...

Macros...

Python Shell...

PyMOL. .

Quit.... Ctri+Q

Atoms:0/0/0  Entries:0/0  Res:0 Chn:0 Mol:0 Chg:0

Commands: |

Show Tahle Ctr+T
2D Wiewer. ..

summary...

Mew... Ctri+M
¢ Open... Ctr+0

Close Ctr+w

Save As...

Delete

Fublish...

Import Structures... Ctri+l

Import from Project. .

Export Project...
Get PDB...
Merge. ..

| Undo workspaceselectionclear  Ctrl+2Z

Copy Ctr+C
Copy as SMARTS

Delete

Pick

Select Atoms

Eind Ctri+F

Back Up...

Save State

Revert to Opening State

/home/msifchenfeng/ftestitest] prj

/home/. MHSEV _Implict_Impact_08_07_...
/home/.. HEW1-Desmond_Setup_Trancat...
/home/msifchenfe. /HEWVZ_09_13_2011 .prj
/home/. /HSWA _Implict_Impact_08_07_. .

Build

& 2D Sketcher...

Adjust

Transform

Add Hydrogens
Centroids...

Connect and Fuse...
Symmetrize Workspace...
Update Coordinates

Star Target Entry
Iark Target Entry

Jobs: 010

S

middle=xy rotate; ctri+middle=z rotate; right=xy translate; right click on atom=spot center; right click on atom/bond and hold=menu

|| Find: [Residue number ]|




ﬁ Maestro

Maestro  Project Edit View Workspace Tools Applications

Maestro Pull-downs

Workflows  Scripts  Window  Help

7 o B )

COpen SaveAs Import

Table 2D Viewer

L

P ﬁ\,'

nt. Get DB Frep Wiz

-;—'\. ﬁ

Save Image MNew Scene

oA
User Text | Feedback Highlights

kA D)

Select Undo/Redo
v

y

=

b

B R G e A == & Jendering  Material

T

OCa000

| ——
B8
[ & |

Save. ..
Restore View
Manage Views...

Reset
Fit to Workspace

Zoom In

Zoom Qut

Align...

Move Clipping Planes

Tile
Stereo
Perspective

Fog

Enhanced Depth View

»

Clri+s

D

3D Options...

Atoms:0/0/0

Entries:0/0  Res:0 Chn:0 Mol:0 Chg:0

.
|| Project | Eclit : Wiew | Workspafle | Style | Saved Views i Display Atoms | Representation | Labels Build | Fragments

Sets...
Ligand Filtering...
R-group Analysis. ..

Measurements
Protein Reports...
Ramachandran Plot...

Ligand Interaction Diagram...

Superposition. ..
Flexible Ligand Alignment...
Frotein Structure Alignment...

Align Binding Sites...

Rapid Torsion Scan...

FPlot Coordinate Scan

Force Field Wiewer...

Multiple Sequence Viewer...

Task Wiew

CombiGlide
Confizen
Core Hopping
Desmond
Epik...

Glide

Impact
Jaguar
Liaisan...
LigPrep...
MacroModel
MCPRO+
Fhase

Frime
Frimex
QikProp...
Qsite...
Semi-Empirical...
SiteMap...
Strike

Maonitor Jobs. ..

Jobs: 0/0

Commands: |

|| Find: [Residue number —_=]|

middle=xy rotate; ctri+middle=z rotate; right=xy translate; right click on atom=spat center; right click on atom/bhond and hold=menu

| |Oof0

IV Fit




You and Your Mouse

Left button click on atom to select atom. Hold
down left button and drag to select a group of
atoms

Hold down middle button and move the
mouse to rotate

Hold down right button and move the mouse
to translate

Hold down left and right buttons together and
move the mouse to zoom




Sketch Molecules

Aspirin or acetylsalicylic acid




Sketch Molecules

Clri+C

Ctri+F

Connect and Fu

metri

Target Entry
et En

Rendering Mg
e W




Sketch Molecules

=3 Build 9

Atom Residue
Froperties Froperties

[ ol cpss=rerrre)
™ Place FGr@: | j>

Fragments: IOl'ganic

Fragments

Grow Direction: Ifﬂlwal'cl "I
Joining Geometny: Ianti vI

Close




Sketch Molecules

1 Chn:1 Mol «




Delete Atoms or Molecules

Rendering Mat
-

1 Chn:1 Mol ¢




Sketch Molecules

A
0 Label HBonds




Molecular Representation

]
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Impart

Chn:1 Mol C

tri+-middle=z rotate; e . right c 1 atom t center; right cli ati ond and hold=m

Workspace / Molecular Representation




Molecular Representation

|— Rendering

¥ Scale wire width  in- | Nol Max: |2.0

Workspace / Molecular Representation




Molecular Representation




Saving Project

Ctri+M
Ctri+0

CtrH+-w

Impaor

Import rom Proje

hg:0

grrclick on atom

v




Saving Project

Look in: = /home chrodinger

Ao Mame
|

Home Directory

N

Launch Direct.

Working Direc.

File name:

Files of type: |Maestro Projects * prj




Exporting Structures

Ctri+0

CtrH+-w

Impaor
Import from Proje

grrclick on atom




Export Structures

i Project / Export Structures

Look in:
AN
]

Home Directory

\,

= Format: Maestro

Working Direc.

~PDB options

e Save graphic

Information: on




Other Formats

Extension (*.*)
Maestro [uncompressed] *. mae)
Maestro [compressed] (* maegz *. mae.gz)
FDE (* pdb * ent)
MOLZ (* mol2)
MDL =D [uncompressed] (*.sdf * sd * mol)
MDL =D [compressed] (* sdfgz * sdf. gz)
MacroModel * dat * ouf)
GAMESS Input (*.gamin)
Gaussian Cartesian (*.cart)

And more
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Impart

Chn:1 Mol C

tri+middle=z rotate; E: . right c 1 atom t center; right cli at ond and hald=m

Workspace / Atom Coloring




Coloring Atoms

B —
< Atom Coloring [coloratom) E < Atom Coloring [coloratom)

Color Scheme | Atom Color Color Scheme | Atom Color

Legend for; | Element .
By Paletie | By Mame

Colar Element
Atom color

white Hydrogen CH)
green Boron (B

gray Carbon {2
blue Mitrogen (N}
red Oxygen (00
aguamarine Fluorine CF)
orange Silicon €517
marooh Phosphorus (PJ
vellow sulfur (53
dark green Chlorine C13

IChain Mame
|Entry
Entry (Carbons)

{Malecule Wumber

|Malecule Number (Carbons) - l
|Residue Charge |
Residue Property

|Residue Position

Residue Type J

|Secondary Structure

. Ap_ply current color scheme _ﬁpply curre_nt c_qlor

Pick:  Atoms Al | s v+ | Previous [ Picki  Atoms i | neection | Previous

Close Help | Close Help

Workspace / Atom Bonding Coloring




Coloring Atoms




Chn:1 Mol ¢

Applications / MacroModel / Minimization




Minimize Structure

ﬁ Minimization

Use structures from: |Wc-rkspa-:e (included entry) ;l

Substructure | Mini |

solvent: |Water '|

Electrostatic treatment; |Constant dielectric =

Dielectric constant: |1.0
Charges from |F'n|‘-:e field v| .

: - ﬁ Minirnization - Start
Cutoff |Extantlecl vl

— Cutput

| Incorporate: |Appentl new entries as a new group ;]

—Joh
Debugging Options: | —
Read Patential Settings From Command File.. Name. |mm0d_m1n1 Ml
Host: |I-:n: alhost (4)

Cancel |  Help

Start... Wirite. ..

Applications / MacroModel / Minimization




Minimize Structure

[ ﬁ Monitor E |

Job ID |Name |Status |Err‘s |Start T1me
v0l7-0- 4e85d0g2 mmod_mini incorporated : finished |0 2011-09- 3¢

| I ]
Show: IJDlJS from this project only j Monitor frequency: |1 vl sec
Maonitor I I | | | | Delete. .. Clean Up F'ostmmtem...l

Details | File |

Files: Job summany:

Mame : mmod_mini
‘mmod_mini.lo Program: MacroModel
mmog MLt . tmp Exit Status: finished
mmod mini-out.oud Status: incorporated
mmod mini.inf Status updated: 2011-09-30-09:22: 10
B Job Host: vi7.ms1.umn. edu
Job Directory: /scratch/shamyy/mmod_mini
o Job Started: 2011-09-3230-09:22:10
mmod_mini-out. ous Job Ended: 2011-0S-30-09:22: 14
mmod_mini-out.grd JobId: v17-0- 4e85d092
mmod_mini-out.ino Parent JobId: None
mmod_mini-out.ou3 Sub JobId: Mone
mmod_mini-out.ouz Last updated: Fri Sep 30 09:23:07 2011

mmod_mini-out.oul
mmod_mini-out.masgz
mmod_mini-out.lep

jmn4 I ’_l'

mmod_mini-out. jwr
mmod_mini-out.ouX

Close




Minimize Structure

ﬁ Monitor E

Job ID |Name |Status |Errs |Start Time
vL17-0-4e85d0S2 mmod_min1 incorporated : finished © 2011-08- 3¢

{I % _PI
Show;|Jnhsﬂun1ﬂﬂsprqectDMy ‘:J Monﬁcrﬁequency:|1 'I SeC
Monitor | | | | | | Delete... | Clean Up Postmultem...'

Details  File |

File: fhome/msifshamyy/msitutorial/schrodinger/mmaod_mini.log
1Ter= [=faio] FovelAl= J. U dos BELRJSMOLT= -1, amasl J. 18 =1 d
Iter= 350 Move(A)= 0.031397 E(kJ/mol)= -104.8538 .1541197
Iter= 380 Move(A)= 0.087431 E(kJ/mol)= -104.8546 .925130%E- 01
Iter= 400 MovelA)= 0.018877 E(kJ/mol)= -104.8553 . 1340937
Iter= 420 Move(A)= 0.025089 E(kJ/mol)= -104.8558 .9112924E- 01
Iter= 440 MovelA)l= 0.026208 E(kI/moll= -104,8552 .1134965
Iter= 460 MovelA)l= 0.009121 E(kI/moll= -104.85865 .8531402E- 01
El
El

Iter= 480 Move(Al= 0.032498 E(kl/mol)= -104.8570 .7413572E-01
Iter= 500 MovelAl= 0.036495 E(kd/mol)= -104.8574 .8790283E- 01
Energy -105.3106 kJ/mol
Stretch 2.6254 kJ/mol

Bend 5.2194 kJ/mol
Torsion 18.5653 kJ/mol
Improper Torsion = 0.1225 kJ/mol
VDWW 26.9640 kJ/mol
Electrostatic = 0261 kJ/mol
Explicit Hydrogen Bonds = 0.0000 kl/mol
Cross Terms = 0.0000 kJ/mol
Solvation = -47.7810 kJ/mol

T F far rrass-rheckinn: S1ms 2106 k1 smal

Close




Minimized Structure




Import PDB file

ﬁlmpurt

Look in: |[_'_T*|fl1|:|me£m5if-: henfeng/tutorial ;]

A Mame

" = testl.prj
Home Directory Thvr pdb

R

Launch Direct.

of

Working Direc.

Rl 1]
Options }}' Help |

File name: | | I
Files of type: |PDB (* pdb * ent) ~| __ Cancel |

7

Project / Import Structures




Import PDB file




Protein Preparation Wizard

== - PDB
O &
Impart  Export Table 2 - Lig.Int. Get PDE  Pregp Jal =Creening

Induced Fit Dr
®

Apply

Reg

Chn:1 Maol:1 C

micldl




Protein Preparation Wizard

- ]

Protein Preparation Wizard -

Job prefix: |p repwizard

Display hydrogens: ¢ Mone & Paolar only © All

Import and Frocess | Review and Modify I Refine I

—Import structure into Workspace

RQE: |1HVA T Incile difraction data I_Binlngical

Import structure file:  Browse. .
frone e 2

==

—Freprocess the Workspace structure

™ Align to: [t I

¥ Assign bond orders

¥ Add hydrogens [~ Remaove original hydrogens

¥ Create zero-order bonds to metals

™ Create disulfide bonds

¥ Convert selenomethionines to methionines

[ Fill in missing side chains using Prime

™ Fill in missing loops using Prime

™ Cap termini

¥ Delete waters beyond IS— A from het groups
Preprocess

3

Wiew F'|'|:|hlems...| Frotein Reports... | Ramachandran Plot. .

Reset |




Protein Preparation Wizard

Impart  Export

Title: 1HVR
PDB ID: 1THVR




Protein Preparation Wizard

2

Protein Preparation Wizard

Job prefix: |pr‘epwi:ard
Display hydrogens: ¢ Mone & Paolar only © All

Import and Frocess | Review and Modify I Refine I

—Import structure into Workspace

POB: IlH'u'Fﬁ ™ Include diffraction data [ Biological unit Import |
Import structure file:  Browse. . |

—Freprocess the Workspace structure

™ Align to: [t I

¥ Assign bond orders

¥ Add hydrogens [~ Remaove original hydrogens

¥ Create zero-order bonds to metals

™ Create disulfide bonds

¥ Convert selenomethionines to methionines

[ Fill in missing side chains using Prime

™ Fill in missing loops using Prime

™ Cap termini

¥ Delete waters beyond IS— A from het groups
Preprocess

3

Wiew F'|'|:|hlems...| Frotein Reports... | Ramachandran Plot. .

Reset | Close




Protein Preparation Wizard

Title: THVR
PDB ID: THVR




Protein Preparation Wizard

E ] ﬁ Protein Preparation Wizard

Job prefix: |pr‘ep'w'i:ard
Display hydrogens: ¢ Nong

rImport structure into Workspace
PDB: |1HVR [ Include diffraction data [~ Biological unit Import |

Import structure file:  Browse... |

—FPreprocess the Workspace structure

[~ Align to: (] I

¥ Assign bond orders

¥ Add hydrogens I~ Remove original hydrogens

[ Create zero-order bonds to metals

™ Create disulfide bonds

¥ Convert selenomethionines to methionines

I~ Fill in missing side chains using Prime

[~ Fill in missing loops using Prime

" Cap termini

¥ Delete waters beyond |5— A from het groups

Pl'eprucessl

WView F'rublems...l Frotein Reports... | Ramachandran Plot..

Reset | Close

Job prefix: Iprep'w'i:ar*d
Display hydrogens: £ None & Polaronly © All

Import and Frocess Review and Modify | Refine |

‘Analyze Workspace]

¥ Fit on select [ Display selection anly [~ Pick | Invert Selectiunl

Select Hetsa’Watersl within |5.0 A of selected chains  Select Lone Watersl

Chain Mame Water No. | Chain | Residue No. |

Het MName

A:xkz (283)

Generate Statesl ™ Metal binding states pH: I?.G +/- |4.0

iew F'roblems...l Protein Reports... | Ramachandran Plot...

Il Reset | Close




Protein Preparation Wizard

Protein Preparation Wizard

Job prefix: |prepwizard
Display hydrogens: ¢ MNone  Polar only A

Import and Process | Review and Modif

rImport structure into Workspace

Import structure file:  Browse... |

PDB: |1HVR [ Include diffraction data [~ Biological unit Import |

—FPreprocess the Workspace structure

[~ Align to: (] I

¥ Assign bond orders

¥ Add hydrogens I~ Remove original hydrogens

[ Create zero-order bonds to metals

™ Create disulfide bonds

¥ Convert selenomethionines to methionines

I~ Fill in missing side chains using Prime

[~ Fill in missing loops using Prime

" Cap termini

¥ Delete waters beyond |5— A from het groups

Pl'eprucessl

ﬁ Protein Preparation Wizard

Job prefix; Ipr‘ep'w'i:ard
Display hydrogens: { None & Polar only  All

Impart and Process Review and Modify ~ Refine |

—H-bond assignment

[~ Exhaustive sampling

¥ Sample water orientations

™ Minimize hydrogens of altered species
apaematnH (O Very low  Low * Neutral  High

——

Interactive Optimizer.. |

—Impref minimization

Converge heavy atoms to RMSD: I A

WView F'rublems...l Frotein Reports... | Ramachandran Plot..

\iew F'rnblems...l Frotein Reparts... | Ramachandran Plot...

Reset |

Close

Reset |




Atom Labels

- O X

pdb con
atominde

Workspace / Atom Labels




Protein Preparation Wizard

Title: THVR
PDB ID: THVR




Display / Undisplay

R TET % )

—Also display

v Pick: |M|:|Ie-:ules

| Frevious | SElBeL. . |

—LUIndisplay

™ Pick: |[Molecules

| Frevious | SElBeL. . |

—Display only

™ Pick: |M|:|Ie-:ules

~] A |

| Frevious | SElBeL. . |

Also display:
Frotein Backhone

Undisplay:
Frotein Backhone

Display anly:
Frotein Baclkhbone

Frotein Side Chains

Frotein Side Chains

Frotein Side Chains

Waters

Monpaolar Hydrogens

Folar Hydrogens

Waters

‘<
Monpolar Hydrogens

Waters

Monpolar Hydrogens

Folar Hydrogens

Folar Hydrogens

Workspace / Display/Undisplay Atoms

Close




Atom Selection

1 Display only
Afom (Residu9>| Maolecule Chain | Entr}sl substructure | Setl

Sequence Fesidue type: m

DESL ekl © L YS Subtract

Residue type .
Classitication MET Intersect
PHE —

Backbone/side chain
PRO

Secondary structure SER Atormns matching;
PCB conversion status
THR 84

TRP
TYR
VAL

O —

ASL: ¥ Show markers

(res.ptype "XK2 ")
Froximity. ..
Create Set...
All Undo Atom Mum | Fes Mum

Matching 84 atoms Cancel Help




Atom Selection

1 Display only
Afom (Residu9>| Maolecule Chain | Entr}sl substructure | Setl

Sequence Fesidue type: m

DESL ekl © L YS Subtract

Residue type .
Classitication MET Intersect
PHE —

Backbone/side chain
PRO

Secondary structure SER Atormns matching;
PCB conversion status
THR 84

TRP
TYR
VAL

O —

ASL: ¥ Show markers

(res.ptype "XK2 ")
Froximity. ..
Create Set...
All Undo Atom Mum | Fes Mum

Matching 84 atoms 4 S OK 2 Cancel Help




Display / Undisplay

a Maestro - testl.prj
E
B B
Impaort «port ‘ & ¢ Pick to Label HB:
L v e e e v ent aem e L R, e

Title: THVR
PDB ID: THVR




Displaying Binding site

,.E__ Atom Selection

1 Display only
atom  (Resiaud) | molecule | Chain | Entry | Substructure | set |
sequence Fesidue type: Add

oSl & e Subtract

Residue type i —
Classitication ntersec
PHE ———

Backbone/side chain
PRO

Secondary structure Atoms matching:
PDE conversion status SER
THR 84

TRP
TYR
VAL

ASL: ¥ Show markers

5
Create Set...
All | Lindo | Clear | Invert Frevious | Atom Num | Res Num

Matching 723 atoms 6 Cancel Help

fillres within 6 ((res.ptype "XK2 ") )




Selecting with “Proximity”

ﬁ Proximity
Froximity:
{* \Within:
1
" Beyond:

Fill: 2
"




Displaying Binding site

~H

Add H Tr

Title: THVR
PDB ID: 1HVR




Displaying Ribbons

ﬁ Maestro

tro  Project Edit

Title: 1THVR

FUD U, TAVR




Displaying Ribbons

Title: THVR
PDB ID: THVR

1 and hold=m =




Display Binding Site Surface

ﬁ Maestro

E g B =

Open Import  Export  Table

Title: THVR
S DB ID: THVR

Eoolean n:

& None ¢ Union  In

jum " High © C

:1.-—"1 A

1.0

Workspace / Surface / Molecular Surface




Display Binding Site Surface

ﬁ Atom Selection

Atoms for surface display

Atom  Residue | Molecule | Chain | Entry | Substructure | Setl

Sequence Residue type:

Residue number e Subtract

Residue type
Classification EHEFE Ml
Backbone/side chain PRO
Secondary structure

_ SER Atoms matching:
POEB conversion status
THR EE

TRP
TYR
VAL

Cs0

ASL: IV Show markers

(fillres within 4 ((res.ptype "XKk2 " ] ]) AND NOT ((res.ptype "Xk2 "})
Froximity. ..
Create Set. ..
All I LIndo | Invert | Frevious | Fes Num

Matching 492 atoms Help




Display Binding Site Surface

)

Title: THVR
PDB ID: THVR




Manage Surfaces

ﬁ Surface Display Options

Front surface:

ﬁ Manage Surfaces

volume Name |Surface Name Caolar ramp: te_Blue
u 6: 1HVR nolecular s.. 2 2 -

ecular Surf.. Minirmum:
Maximum: |U..
Import... I Duplicate Delete | I Limit... |

-
= 10

Workspace / Surface / Manage Surfaces




Manage Surfaces

Work: - ed Vie

Title: THVR
PDB ID: THVR

08P .0 A |

@




h Molecules

S

Viewer Lig. Int.

Title: THVR
PDB ID: 1HVR

Entries:1/8 Chn:2 Mol:3 Chg:4 Jobs: 0/0

to local atom group definition




Detach Molecules

Title: THVR
PDB ID: THVR

Jobs: 0/0




Delete Molecules

Details  File |

File: fnome/msi/shamyy/msitutorial/schrodinger/gikprop. out

= Metabolism likely: benzylic-like H -= alcohol

Principal Descriptors:
Solute Molecular Weight
Solute Dipole Moment (D)
Solute Total SASA
Solute Hydrophobic sSasa
Solute Hydrophilic sSasa
Solute Carbon P1 SASA
Solute Weakly Polar saAsA
Solute Molecular volume (A~3)=
Solute vdw Polar sA (Psa)
Solute Mo. of Rotatable Bonds
Solute as Donor - Hydrogen Bonds
Solute as Acceptor - Hydrogen Bonds
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