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Step1l Lauch MoProGUI

MoPro Graphical User Interface

w v MoProSuite 1407 »

. bin-linua2

. bin-linuxd

. bin-mac

. bin-win32

. Doc

. examples

. LibMoPro

. MoProGUI

. MoProViewer-linux32
. MoProViewer-linuxbd
. MoProViewer-mac
. MoProViewer-win32
. Publications

|| install.sh

|='| moproviewer.log

|| RunMeaProGUI

3 MoProGUI - Div\Users\Christian\Desktop\jelsch_pavialalamet_tutorial

File Edit MoPro VMoPro MoProViewer Mollynx Help
. MoPro Input File x

Files

Comment/Activate

Remaove

Add...

- mopro.inp :

4] Il [ D]

Files

[] Molecular structure | || Browse... Edit < previous
: next =
[] Reflections hk | || Browse...
[] Bulk solvent Fhikl | || Browse...
Atomic Table |D:1.I'v1GPFOSuite\LibI'ﬂoF'“ Browse... Edit |
Wave Functions |D:1.I'v1oPrGSuitexLibMoP“ Browse... Edit |
Anomalous asf_Kissel |DZ‘.MUF’I’USUiTe‘.Libl’»'lUF'“ Browse...
[ ] Constraints | || Browse... Edit |
[ ] Restraints | || Browse... Edit |

Requires JAVA, which can be downloaded at:
https://www.java.com/fr/download/



Step 2 initial steps : follow the GUIDE

— e —
— | | £ Set Working Directory... E

Guide Siks

Documentation Cirl-H Look In: |3 Thym-Tutorial - ‘
References ] MoPro Guide =

Update Cirl-U | |
Iutorial ST | Set working directory |

About Cirl-A

3 Al
DRl | ———— [ M imoor to MoPro molecular coordinatesfie ]

Set molecular file
e Look In: ‘|j Thym-Tutorial ‘v| B -
Display molecule
[y mymidingj
Set hkl file

Refine scale factor

| 3 MoProGUI - DiUsers\Christian\Desktopljelsch_pavia\alamet_tutorial

=R
Database transfer File Edit MoPro VMoPro MoProViewer Mollynx Help
[ MoPro Input File.
Prepare constraints/restraints ~ mapro.np ([ Fies
Files :
Refine structure Molecular structure, | thymidine_00.par “ Browse... | Edit < previous
next> g
Refine charge density
| [ Reflections hit | | Browse.. ‘
[] Deconstrain charge density :
- | O Buksonventrnk | | Browse.. |
Refine all parameters i
R | [¥] Atomic Table | D:MoProSuite\LibMoPro\mopra.tab H Browse... | Edit |
Publish :
Wave Functions D:\MoProSuite\LibMoProWAVEF Browse... Edit
| Run MoPro | H | . . H | |
D Don't show this guide on startup ! T o nnomalousasffl(issel| DiMoProSuitelLibMoProlast_Kissel dat H Browse... ‘
CommentiActivate |-
— [] Constraints | “ Browse... | Edit |

Add...

[] Restraints | H Browse... | Edit




Step3 Display molecule with MoProViewer

3 MoPro Guide §1

| Set working directory ‘

| Import molecular file ‘

| Set molecular file ‘

| Ospaymoecue - EEe === ==
File Options Tools View Help

Set hkl file ) ANGLE  Tonsio RB Ul IDNI LABEL CENTER |NFO  ENERGY a Hirstield o \% SLicE y t'_‘ Mi_u KA:H
“'ST‘G W ovsi&?i‘y’ “Tk.’s ," H ¢ Y
[ Generate ortep : ]55501 [ Generate symmetryop. : [x, 2 ~ |+ cell transiations: a 0 [ 2] ¢
Refine scale factor 1 suitento: [thymidne_ooper ] previos || newt |

Database transfer

Refine structure

| Prepare constraintsirestraints ‘
| Refine charge density ‘

[ ] Deconstrain charge density

| Refine all parameters ‘

| Publish ‘

| Run MoPro ‘ CURRENT WORKING DIRECTORY = D:/Users/Christian/Desktop/Thym-Tutorial-Done

[ ] Don't show this guide on startup




Step4 Select reflections file

FE MoPro Guide g

Set working directory

Import molecular file

Set molecular file

Display molecule

Refine scale factor

Database transfer

Refine structure

‘ Prepare constraints/restraints |

Refine charge density

[ | Deconstrain charge density

‘ Refine all parameters |

‘ Publish |

‘ Run MoPro |

7
i Select molecular parameters file...

Look In: | alamet_tutorial || £ =5

[} alamet.Ih

Select Directory :  |alamet.lhkl

Files of Type: Reflections file *hkl -
Open Cancel

h k| lobs sigma(lobs)




I .
] MoProGUI - DAUsers\Christian\Desktop\jelsch_pavia\estradiol_tutorial - - ‘ oo [

File Edit MoPro VMoPro MoProViewer Mollynx Help

Step 5 Refine SCAle factor

< mopro.inp : i block name

;i:JEuScms |sca\e H SET ‘

Werbose

RESOLUTION SELECTION (applies until a new selection is made)
Refinement scale |
Output [_] Resolution Range d(A) to [] Reciprocal Resolution sin 8/A (A-") to

MANUAL SELECTION OF PARAMETERS TO REFINE

| [lusefile: | Browse.. | Edit. | |
SELECTION OF PARAMETERS TO REFINE
Scale factors [ xvz [[] Thermal parameters. Others I%
| Set working directory | [ ] Occupation Factors E Anharmonicity S Extinction
Valence E i i ical KP1 ipolar KP2
| Import molecular file | [ Valence populations  Multipoles [] Al []DIP []QUA []OCT [JHEX
C I | C k on SELECTION OF CONCERNED ATOMS
| Set molecular file | ” . T [] Isotropic only [_] Anisotropic only
Water [] only [] exclude
mopro Input file
| Display molecule | & Hydrogen [ only [ exclude
Chemical type [] only [[] exclude
Sat hkl file | 124 . 27 Disorder [ only [ ] exclude
| mopro OUtpUt flle Limitation on thermal B-Factor [ | Beq> A* []Beq< A
i Refine scale factor s [T R O
i1 i
Combination of selections [i] + [+ []
Database transfer |

REFINEMENT OPTIONS

] - @ Full Matrix Inversion
Prepare constraints/restraints |

() Conjugate gradients [ sparse Matrix Distance cutofi(A) E [] Diagonal Matrix [ Block diagonal
4] Il |HD . . .
. Humber of refinement cycles QEl ["] Damping factor of parameters shifts
Refine structure | CommentActivate H
[ co gence test _shift/si >
Remove
Refine charge density | Add... Compute R-factors Statistics

["] Deconstrain charge density

| Relleal pammeies | T MoProGUI - DAUsers\Christian\Deskiopljelsch_pavia\estradiol_tutarial @

File Edit MoPro VMoPro MoProViewer Mollynx Help

| Publish |
MoPro Input File MoPro Output File x

_ mopro.out S ——— : --- Writing new cutput file : mopro_00l.out =
FILE PARA estradiol_00.par : Last molecular file : D:\Users\Christian\Desktop\jelsch pavia\estradicl_tutorial\estradiol

FILE DATA estradiol Inki | 0 I ]
FILE TABL D:MoPraSuite\LibMoPro\mapro tab ==

FILE WAVE D:\WoProSuite\LibMoProWAVEF -

" FILE AMOM D:\WoProSuitelLibMoProlasi_Kissel dat

FILT10 5398 .

VERB SHELL 10

| Evolution of R-factors

o REFILS3 | H

WRIT RFAC | wra

WRIT FOUR | g F
| RF_fr
|| whRaF_fr

Scan mopro.out : 13,232
: C# 1 2 3 =
Kill MoPro : 14 3 3 3 0




Step 6 Preparation of constraints & restraints

e.g. H-X distances for Hydrogen atoms

”
E MoProGUI - DiUsers\Christian\Desktophjelsch_pavia\alamet_tutorial

| File Edit MoPro VMoPro WMoProViewer Mollynx Help
- MoPro Input File x

I&Pm Gui- E " q
= mopro.Jng ¥

Files

e | || SR

Files
- - Options i — ; i
| Set working directory | Verbose ; Molecular structure | thymidine_01.par H Browse... Edit < previous
| Import molecular file | Freparation next >
| Set molecular file | i
i Reflections hkl | alamet.Ihkl H Browse...
| Display molecule | I it
] thymidine_09.par i
| e | i/ [] Bulk solvent Fhkl | H Browse...
| Refine scale factor |
| Database transfer | Atomic Table | DAMoProSuite\LibMoPro\mopro.tab H Browse... Edit ‘
Wave Functions | D MoProSuite\LibMoProWvAVEF H Browse... Edit ‘
| Refine structure | L h
| Refine charge density | 5 m T Anomalous asf Kissel | DMoProSuitellibMoProvast_Kissel dat H Browse...
[] Deconstrain charge density i Comment/Activate :
| Refine all parameters | f an— [ constraints | CONSTRAIN. tdt H Browse... Edit ‘
| Publish | Add... :
Restraints l | RESTRAIM. txt H Browse... Edit ‘

Edit and have a look at the generated
CONSTRAIN.txt & RESTRAIN.txt files



Step 7 Refine structure

SCA XYZ Ul) are selected
SCAle factor, Positions & Thermal motion parameters

-
T MoProGUI - DA\Users\Christiar\Desktop\jelsch_pavia\alamet_results E@g
id File Edit MoPro VMoPro MoProViewer Mollynx Help
ce
MoPro Input File x MoPro Output File ]
- mopro.inp : Refinement block name =
Files E
| Set working directory | Options | struct H wa |
—
RESOLUTION SELECTION (applies until a new selection is made;
| Import molecular file | | Refinement struct (appl )
Output [] Resolution Range d{A) to [_] Reciprocal Resolution sin 8/ A (A-*) to
| Set molecular file | || - MANUAL SELECTION OF PARAMETERS TO REFINE
: | Cluserie: | Browse.. | Edit..
| Display molecule | ; n ‘ I I |
| Set hil file | :|| SELECTION OF PARAMETERS TO REFINE
i :
Scale factors XYZ Thermal parameters Others =
| e | ["] Occupation Factors [] Anharmonicity ["] Extinction
Valence Expansion/Contraction  [_| Spherical KP1 [] Multipolar KP2
| Database transfer | [_] Valence populations Multipoles [ JAI [ JDIP [ JQUA [ ]OCT [ JHEX
| Prepare constraintsirestraints | SELECTION OF CONCERNED ATOMS S
[] Isotropic only [] Anisotropic only
| Remestucwrs | | Clonw =
| Refine charge density | ||| Hydrogen L enly [ exclude
|| chemical type [] only [ ] exclude
[[] Deconstrain charge density ‘|| oisorder [ only [ exclude
‘|| Limitation on thermal B-Factor [ | Beqg> A [ |Beg< Az
| Refine all parameters | :
Manual Selection 1
| Publish |
Combination of selections [v] + [ + [
| Run MoPro | || REFINEMENT OPTIONS
i [ DE i i
["]|Don't show this guide on startup ‘ I [ [¥] | FuirMatrixinversion
eptisciate (® Conjugate gradients [] Sparse Matrix Distance cutoff(A) EE ["] Diagonal Matrix [] Block diagonal .
femae : Number of refi t cycles 105 Damping factor of parameters shifts 0.?5
Add... :
: ["] convergence test max({parameter_shift/sigma) > =
[N T | m i
L




Step 8 Compute a Fourier Residual Electron Density 2D map

B vioravener

r_r. ANGLE  TORSION NB Uy ~BOND > J\ P ¥ LABEL CENTER |NFO  ENeRgY 3
Z [ e )
n x \? L P —% 2?7 P]
ost 0@ W @ o & (l‘aows 7 }‘x y e B2 ey
Generate Ortep : 55501 [ Generate Symmetry op. : ][x, ¥ Z v]+CEII translations: a 0 51 b0 [Fc0 [

Switch to [H‘I\-'Tnidjne_oo.pa! '" previous ” next I

Map Properties Plane Parameters

Map

Hirzhfeld
2| - Fourier Density e/A3: thymidine_02.FOUR of: thymidine_00.par ; Z = 0.00000
7

Property : || Fourier Synthesis h

Of type : | Deformation {full deformation)

Critical Points

Type of critical points : Band

(&)
, Qo S Ebdg
Around: ALL %EC@ Q D @@QV.

| . Sy
CP file name : cp.dat Auto-oad file @ r ,\.

Fourier Map
Lse Fourier file amet_results/alamet_02.FOUR |— Iso-contours | Atoms, CPsand bonds | Labels |
Positive Negative Zero
Data are @Elly merged ) i ] Dash [ - Dash [ - Dash Color

Minimum value Maximum value Standard contour levels

Resolution range 0.0 < sinfg)fl < 2.0 A-1
— -0.301555 0.702811 0.05

Advanced contours settings

Use coeffidents 1.0 Fobs - 1.0 Fealc
[ Use advanced contours
Multiplier Increment Base Expanent Max contours
Qutput grid file arid ;rtilgoa_eoad 10 248 w |[[|s]|2]] |z

OutputPs fie  plott.os Click on 3 atoms e
Cancel Kill VMoPro Run VMoPro .
to define a plane

2D map:
Select Map Property : Fourier Synthesis

Select Fourier file : alamet_02.FOUR . N , _
Data are Merged Click on ”Run VMoPro” to start calculatlgn




Step 9 HIGH ORDER refinement of structure

High resolution data d < 0.7 A,
Hydrogen not refined

The MoPro commands

| <refinement> structural
RESO 0.25 0.7

SELE XYZ UlJ NOH

REFI CG 10 DAMP 0.7
WRIT RFAC

——)

——

Write a Fourier reflections file
for all resolution

3 MoProGUI - D\Users\Christian\Desktophjelsch_pavia\alamet_results

File Edit MoPro MMoPro MoProViewer Mollynx Help

MoPro Input File x

MoPro Output File ] *mopro.np* &2

= mopra.inp : Refinement block name
Files i
Options |StFUd " SET |
Verbose : ) ) o
Refinement struct | TEE)
Refinement | | Resolution Range a(A) 025 | to[0.7 | | [IReciprocal Resolution sin
Output i

|| MANUAL SELECTION OF PARAMETERS TO REFINE
| Clusefile: | Browse.. | Edit.. |

SELECTION OF PARAMETERS TO REFINE

[] Scale factors XYZ Thermal parameters
[_] Occupation Factors [] Anharmonicity [] Extinction

Valence Expansion/Contraction [ Spherical KP1

Multipoles [ ] Al [ | DIP

[] Multipolar KP2

[] valence populations [JQua [JocT []JHEX

SELECTION OF CONCERNED ATOMS

[] 1sotropic only
[] only

] only

["] Anisotropic only
[] exclude
exclude

Water

Hydrogen

3 MoProGUI - DAUsers\Chrishan\Desktop\jelsch_pavialalamet_results
MoProViewer Mollynx Help

File Edit MoPro VMoPro
- MoPro Input File = MoPro Output File ]

*mopro.inp* &3

= mopro.inp 7| -Refinement block name
Files : |
Options :
Yerbosze ) . L
RESOLUTION SELECTION (applies until a new selection is n
Refinement struct :
sfinement Resolution Range d(A) |0.25 | to|900
Cutput

10



Step 10

Compute a Fourier Residual Electron Density

after High-Order refinement

E MeoProGUI - DAUsers\Christian\Desktopljelsch_paviaalamet_results

File Edit MoPro VMoPro

' MoPrao Input File x

MoProViewer Mollynx Help

Refinement struct

ﬁeﬁnement

MoPro Output File *mopro.inp* &2 ]
=/ mopro.inp : Refinement block name
Files : ‘
Options
Verbose :

RESOIUTION SEI ECTION (applies until 3 new selection is
: Resolution Range d(A) |0.25

| to|200 |

Qutput

= mopro.inp
Files
Options
Verbose

4| Write Qutput Files

RAARIIAL ©F1 FETEWOAR AT MANARC TN T/ RErisir

v

Coordinates

Format:

ml=;

Optional filename/Options:

1 symm

RESO 0.25 900.
WRIT FOUR

Reflections

FOUR (VMoPro)

[] HKL (hkl | sigl)
] FCAL (VMoPro})
i® Static Uij=0  Dynamic [] Binary
[_] FDEF {VMoPro)

Slightly Stronger residual
electron density
visible on covalent bonds

2D contour map 8 X

Map Properties Plane Parameters

Map
Property' [Fnurier Synthesis l b

Of type : |Deformation (full deformation)

Critical Points

Type of citical points : Bond
Around: 2L

CP file name : p.dat Auto-oad file

Fourier Map

Data are Totally merged -

Resolution range 0.0 < ginfg)l < 1.2 A-1

Use coefficents 10 Fobs - 1.0 Fealc
Auto-Load
Output grid file grid arid file

COutputPs file  ploti.ps Open VMoPro.out

- Fourier Density efA3: thymidine_04.FOUR of: thymidine_00.par ; Z = 0.00000

[ ten_ramtaire Abrrne e and hoande | Lahale |



Step 11 Compute a Fourier Residual map at LOW resolution

20 contour map

Map

Map Properties

Property : |Fourier Synthesis

Of type : | Deformation (full deformation)

Critical Points
Bond
op.dat
Fourier Map
IJse Fourier file amet_resultsfalamet_03.FOUR
Data are Totally merged A ]

Resolution range 0.0 < sinfq)l < < 0.8 A-i)

Use coeffiden

after High-Order refinement

g X - Fourier Density e/A3: thymidine_04.FOUR. of; thymidine_00.par ; Z = 0.00000
T

ts 1.0 Fobs - 1.0 Fealc

) ) Auto-Load
Output grid file  grid arid fie
QutputPs fle  plotl.ps COpen VMoPro.out

Cancel Kill VMoPro Run VMoPro

sin@/A < 0.8 Al

resolution
d>0.6A

Bonding
Electron
Density

is clearly

visible

12



Step 12 Refinement of charge density

] MoProGUI - DAUsers\Chri:

Set working directory

File Edit MoPro VMoPrc

Import molecular file ]
MoPro Input File x [
Set molecular file =
- mopro.np 1
Display molecule Files p
Options
Refine scale factor Verbose
hutn Refinement
Database transfer 0 |_|tp ut

Prepare constraints/restraints

Refine structure

[ T]:

| |
| |
| |
| |
| Set hkl file |
| |
| |
| |
| |
| |

| q] i

Comment/Activate

Refine charge density

["] Deconstrain charge density
Remove

| Refine all parameters |

| Publish |

Refine ALL charge density parameters succesively Block diagonal

VAL PLM KP1 KP2

105 number of times

Damping factor of parameters shifts |

0.4|

[ ] Convergence test max{parameter_shift/sigma) =

* Block diagonal: variables are decorrelated
and can be refined together
* Damping to avoid divergence

Have a look at resulting molecular .par file

R-factor drops

(=] 1 2 3 4 3 & 7 13 9 1

ATOMS 31

ATOM 1 01 thy 1 -0.274124 0.489775 0.825512 1.0000 10

XY C1 N1 OCT K1 VO MO QO

UANI 0.011241 0.010160 0.007127 0.004751 0.000810 -.000807
6.14170 0. -044 0. 0. -0520. 0. -.0430.

0. 0.006 0. 0. 0. 0.027 0.

ATOMS 30

XYZ Pval =valence PIm = multipole populations

(r 0 0] 0 0 0 0 mn 0 0 i} o

13




Step 13 Compute a Static Deformation Electron Density map

E& MoProViewer - alamet 04.par

File Options Tools View Help

) ~.BOND
?, A.NGLE TORSION “B L Q. E
I
DIST g 1;‘ W a !s OVE
Generate Ortep : 55501 [ Generate Symmetry op. : ] X Y,

Switch to : ﬁlamet_m.par ; ’
2D contour map 5 ox
Map
Property : J| Static Electron density A l
Of type : || Deformation {full deformation) - ]
Critical Points

Type of critical points : Bond

Around: aLL
CP file name : cp.dat Auto-oad file
Fourier Map
Use Fourier file amet_results/alamet_03.FOUR | | Browse
Data are Totally merged
Resolution range 0.0 < sin(g)fl < 1.2 A-1
Use coeffidents 1.0 Fobs - 1.0 Fealc

) ) Auto-Load

Output grid file  grid arid fle

OutputPs file  plotl.ps Open YMoPro.out
e —...

Choose
appropriate
(last)
molecular
file

14



Step 14 Refinement of all parameters

UT - D\Users\Christian\Desktopijelsch_pavia\alamet_results

-
;iMuPru cude T = Edit MoPro VMoPro MoProViewer Mollynx Help
MoPro Input File x MoPro Output File ]

| Setworking directory | -/ mopro.inp : Automatic Refinement
| Import molecular file | Files
| ot molecular file | Options Refine ALL parameters succesively Block diagonal
| e | Verbose ; SCA XYZ UlJ VAL PLM KP1 KP2

o puto Refinement : with High Order refinement of XUZ ULJ of non-H atoms

Set hkl file Cutput

| | P : 105 number of times
| Refine scale factor |
| Database transfer | Damping factor of parameters shifts | 0.3|
| Prepare constraintsirestraints | [ ] Convergence test max({parameter_shift'sigma) >

Refine structure
| | Mo High Order refinement
| Refine charge density |

[_] Deconstrain charge density

[ romeatporamerrs ] - Block diagonal & damp : refine all parameters together

| Publish |

C mowomo | - Else : refine them successively

Further R-factor drop

[ [ T T
w1 o1 ot 1 2 2 3 3 a4 a 5 5 & & 1 T & B S 9 W ow oW




Step 15 Deconstrain charge density

Removes

*Atoms equivalencies : similar atoms have same charge density
eLocal symmetry of multipoles

Set working directory

Import molecular file

Set molecular file

Display molecule

Database transfer

Prepare constraints/restraints

Refine structure

‘ Set hkl file
‘ Refine charge density

Refine scale factor |
N

Deconstrain charge density

MoFPro Input File x

Constraints Application

Ll

Distances

‘ Refine all parameters

‘ Publish |

[ ] Don't show this guide on startup

= mopro.inp
Files
Cptions
Verbose

anstraint

Auto Refinement

Cutput

Angles

ﬂ){:al symmetry of Multipoles \

Chemical Equivalence of Atoms

{Same Valence & Multipoles)
Chemical Equivalence of Atoms

Same Kappa's

wne Kappa per atom) /

More variables
=>
R-factor drop

(® automatic
) constrain
) de-constrain
® automatic
) constrain
) de-constrain

(® automatic

Riding Thermal Uiso Factor for Hydrogen ' constrain

) de-constrain
) automatic
) constrain
(@ de-constrain
) automatic

) constrain

® de-constrain [ | Except Hydrogen atoms

) automatic

) constrain

@ de-constrain [ | Except Hydrogen atoms

[] Only Hydrogen atoms

[] Only Hydrogen atoms

16



Step 16 Refinement of all parameters till convergence

Set working directory

Import molecular file

Set molecular file

Display molecule

Set hkl file

Database transfer

Prepare constraints/restraints

Refine structure

| Refine scale factor |

Refine charge density

Deconstrain charge density

| Refine all parameters |

| Publish |

["] Don't show this guide on startup

Check R-factor evolution

Refine ALL parameters succesively Block diagonal

SCA XYZ UlJ VAL PLM KP1 KP2
with High Order refinement of XUZ UL! of non-H atoms

105 number of times

Damping factor of parameters shifts 0.3

[ | Convergence test max{parameter_shift/sigma) =

No High Order refinement

Check max Shift/sigma evolution

19937

whal
of F

FF &
whIF fr

[£] MoPro Log Elﬂlg
8/ 10 0/ 0 3.8583 €205 210  —0.752 Scale 1 =
B/ 10 0/ 0 3.8560 6295 351 0.402 MONOE 1 1 04
s/ 10 0/ 0 3.8533 €295 210  -0.755 Scale 1
s/ 10 0f 0 3.8511 6295 351 0.393 MONOE 1 1 04
10/ 10 0/ 0 3.8487 6295 210 —0.751 Scale 1
10/ 10 o/ o 3.2466 6205 361 0.383 DMNOE 1 1 04 ||

MoPro job finished -

4] li | [»

| Validate & increment mol. file: 08->08 | ‘ Cancel & restart from ver. 08

11914
| >
6 7 7 & % 9 9 10 10 10

— =] 17



Step 17 Check Static Deformation Electron Density 2D maps

r’,- ANGLE TORSION “5 Ui FEPND ﬁ LABEL BENTER |r\||:.:?.7 EMERGY 3| cP VAL  MULT KAPPA
% i B f, -~ -~ -
DIST ’s E A & } : ..)9 &_}‘r 4’ %_‘ ‘wy-.._‘ (P

[x, ¥, 2 "]+Celltranslah'ons: a0 BEbo Bco B

| Generate Ortep : l 55501 [ Generate Symmetry op. &

Switch to : [a|amet_06-par '][ previous ][ next ]

- ™
n Contour Map Preview m
Map Properties | Plane Parameters | aid [ | grid [ | orid [ |

Plane Definition
- DEF Static Density of: thymidine_09.par ; Z = 0.00000
Atom name - Residue nb Ortep Sym.
Select
bir 1 (g sssei - | 3new
atoms
or 2 T
Plane options
Xmin Xmax Ymir max
-2.5000% 4.00001 -3.0000% 3210005

Plane type Sampling Z-elevation

Show
= =
0.05000 = 0.00 = & piane

Contributing symmetry operations

[Use symmetries from plane definition - ]
55501 Add /Del
55501
Output grid file  grid Btz o] i
g g arid file
=
i Iso-contours | Atoms, CPsand bonds | Labels |
Positive Negative Zero
Dash [[] - Dash [[] - Dash Calor
Minimum value Maximurm valug Standard contour levels

-0.495078 1.01548 0.05 i

Advanced contours settings

Choose Triplets of connected atoms R

Multiplier Increment Base Exponent Max contours

1.0 248 w |[[|s]2]|] |17

to define planes

Scale factor : 42 [ [ Open grid ] [ Close ] 18




Step 18

Fast Fourier Transform 3D map

r . ANGLE TORSION

e 4

ac

N ACHh TR

CENTER

[ Generate Ortep :

| ss501

[ Generate Symmetry op. :

][x, ¥, Z

INFQ? ENERG
e g P

VI+CFJI translations: a 0 :

WAL MULT KAPPA

() SLICE
" 3 QRIS

Switch to [alamet_UG.par b ][ previous ][ next ]
3D isosurface map =] SO R Mona
gridmap. xplor_0
Map Properties 3D Box Parameters Surface Hirshfeld | Map File D: /Users/Christian/Desktop fielsch_pavia/alamet_results/gridmap. xplor
REMARK - Fourier Density (e/43): alamet_058.FOUR of alamet_06.par
Map Isosurface 1
Property : lFastFouner Transform 'J ovl .
0.244
Static Electron density sovae
OF type : Electrostatic Potential
7= " |Fourier Synthesis Cull back 5 Twa faces Invert
Fast Fourier Transform fa = lightning & normals [ Filed (7] Tranzp.
Lapladan of Electron density
Surface Color isosurface 1 according to : [Nune ']
Fourier Map
Use Fourier file amet_results/alamet_0&6.FOUR [ Limit surface print property on surface :
Data are Totally merged ']
Pl f Isosurface 2
Resolution range 0.0 < sin{g)fl < 2.0 A-1
V) Isovalue  -0.249
Use coefficents 1.0 Fobs - 1.0 Fealc
Cul\f:zedc = T"ﬁ';hﬁ?:; B ni’:r‘r‘;st [ Filled Transp.: 0 %
Oversampling 3.0

Qutput file name :

|of119

VMoPro

b o
:::i“m"u‘:‘“" .. | Residual Electron Density
= | Mmap in unit cell

Extend (fractional coordinates)

X: 0,00 = - to0 =
Y: 0,00 = - to0 -
Z: 0,00 = - Lo0 =
Use PBC [¥]
Show Box []

Delete

Map

19



Step 19 Stereochemical analysis in MoPro

T MoProGUI - DAUsers\C|

File Edit MoPro VMol

MoPro Input File x

= moproinp
Files

Fefinement

Analysis

T

. MoPro Input File x

- mopro.inp
Files
Refinement

tnalysis

- MoPro Output File X

Refinement block name
| | s |

RESOLUTION SELECTION (applies until a new selection is made)
[ ] Resolution Range d{A) to [ ] Reciprocal Resolution sin 8 /A {

MANUAL SELECTION OF PARAMETERS TO REFINE
[Jusefile: | Browse.. | Edit.. |

SELECTION OF PARAMETERS TO REFINE

Scale factors XYZ Thermal parameters
[ ] Occupation Factors [ ] Anharmonicity [ ] Extinction

Valence Expansion/Contraction  [_] Spherical KP1 [] Multipolar KP2

[ ] valence populations Multipoles [ Al [ JDiP [ ]JQua []OCT [ ]HEX

REFINEMENT OPTIONS

[ % Full Matrix Inversion I

) Conjugate gradients [] sparse Matrix Distance cutoff(A) E [] Diagonal Matrix

Refine

at first
Structure
(LS)

to obtain
sigmas

of distances

[] Block diagonal

Analysis

Molecular Geometry

[w] Distances J

[ ] Angles
[ ] Dihedral angles
[] Plane
[] Chiral volumes

Molecular Connectivity

refined
ATOM1 ATOM?2 SYM2 DIST sigDIST Xyz Xyz
O1 thy 1--Cl1 thy 1 1.239082 0.000175 +++ +++
02 thy 1--C2 thy 1 1.245673 0.000163 +++ +++
03 thy 1--C6 thy 1 1.428634 0.000135 +++ +++

Etc....
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Step 20

- AGLE  Tomson Q\RB Ui ~-BOND > )\
Yot o )y & a ,5 [EOVE =
| GenerateOrtep: | 55501 | | Generate Symmetryop.: %,z

Switch to |alamet_06.par '" previous ]l

next |
2D contour map [ 4
Map Properties | Plane Parameters |
Map
Property [Electrosbt’c Potential . |
Generated by lToiﬁI Electron Density {Muc & Cor &Pval &1 ¥ |
g
Critical Points
e of 5 Bond
Arol LL
CP file name p

; . =1 Auto-Load
Output grid file  grid i grid file

QutputPs file  plotl.ps Open VMoPro.out
Cancel ‘ Kill VMoFra Run VMoPro

2D map of Electrostatic Potential

Augment dimensions
of plane

for a wider picture
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Step 21 Generate a dimer in MoProViewer

Click right on view

Keep a dimer like 55501 + 46502

SELECTED ATOMS
SELECTED CPs

SELECTION b p symmetry code

Show all atoms 502

Fiide all atoms slation -1a + 1b + Oc & symmetry #02
Toggle Unit Cell 1 6—+1 5—+0

Toggle Labels
Toggle Thermal Ellipscids

ATOM AKIS SYSTEMS 3

SYMMETRY OPERATIONS  » ] Toggle symmetry mates positions

COMNSTRAINTS » Teggle a few symmetry mates positions ]
Fill unit cell 5
MEASUREMENTS ' Strictly fill unit cell
WATER MOLECULES 3 Delete selected syrnmetry mates
Create cluster around 55501 molecule
HYDROGEM ATOMS r Ly - 4

PROTEIMS
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Step 22  Search Intermolecular critical points

MoProViewer - ala

File Options Tools  View Help

r,i ANGLE  TORSION %B U BD"D ﬁ LABEL BE“TE“ INFQ) ENERGY 3
DIST \Q )y /ssz ‘:I "" ‘?

Critical Points Search '

=

VMaoPro MoProViewer

Critical Points Search using VMoFPro

Praperty type

Property : ’51311'( Electron density o ]

Of type & ’Toml electron density { Cor &Pval &P00 &Flm) ~ ]

Contributing symmetry operations
@II currently active symmetric molecules > - ]
add /Del 55501 for a fast

=501 calculation
=> Search
Search opions around
Type of critical points : Intermalecular - 1 atom on /y ¢

(e.g. H11)

Seardh optios MoProViewer shows CPs & bond paths
Number of iterations: 300 :
Output file name:  cp.dat Auto-oad

Cancel Kill vMoPro Run VMoPro I
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Step 23  Compute electrostatic interaction energy of a dimer

E MoProViewer - alamet I]ﬁ.pa! SELECTED ATOMS ,

SELECTED CPs ‘

|FI|E Options  Tools  View Help 5
Add saved selection ta current \

\
./ \eJ

ENERGY Show all atoms d
’ ‘ Hide all atoms Restore saved selection /
g -
L r Toggle Unit Cell Select all Crl+A i
Toggle Labels Unselect all Ctrl+U \

i [Invert selection |
Toggle Thermal Ellipsoids M

Select Current Residues

1) Click on Energy tool ]

SYMMETRY OPERATIONS » Advanced Toal

of MoProViewer —
2) Select one molecule

(shift+mouse)
Right click, Selection / SAVE selection

T W s

Total electrostatic energy - l

Energy type

3) Invert Selection

Using method lSphericaI integration / Buckingham summation - l

First group is active selection (31 atoms)
Second group is saved selection (31 atoms)

4) Run VMoPro
energy calculation SO

Energy Computation results

The energy DEMS_TOT * POT_TOT is : -65.3077 k/mol sym: 55501 * 46502
The energy DENS_TOT *POT_TOTis : - ol

The energy DENS_TCT * POT_TOT s ; -0.0470 e 2/A/mol

|| Selection : Show saved selection
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0 = £ Jl.par
?r' ANGLE  TORSION %{B U o™ J\ . LAEEL CE“TE" INFO ENER.EY 3“ cP
L
1 LIt ﬂ lﬁ" t‘s ZCNE ‘l “-
Generate Ortep : 65602 I Generate Symmetry op. ]lx, ¥ Z v|+CEII translatons: a 0 (5 b0 [T ¢c

Step 24 Discover the Tools of MoProViewer

u Dipole
moment

Switch to : Ialarnet_U?.par "" previous ” next J
Move >how local Compute Compute
Stere(?— atoms  axessystem 3D map 2D map
chemistry for multipoles N
orientation Crljclcal
points
Uij
Thermal
ellipsoids

) SLICE y VAL MULT KAPF‘A
e

Equivalence
Constraints
of atomic
charge
density
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Step 25 ELMAM2 Database transfer

Useful for a protein or an organic molecule structure
at usual atomic resolution d>0.6 Aor s<0.8A1

File Edit MoPro VMoPro MoProViewer Mollynx Help

Set working directory MoPro Input File X

- moprouinp ; Database Transfer

Import molecular file .
Files

set molecular file Database transfer

Modification | [¥lDatabaseFile: |D:WoProSuite\LibMoPro\ELMAMZ |

Transfer

Display molecule

Set hkl file

Refine scale factor

Database transfer -
Neutralize

Prepare constraintsirestraints

Refine structure [] Prepare X-H distance constraints

Refine charge density

[ ] Deconstrain charge density [ ] Elongate X-H distances to neutron values

Refine all parameters q | M [ 1»

Publish Comment/Activate

Remove

Add...

Check the resulting Static Deformation Electron Densiy maps
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Step 25

Discover the MoPro Menus

Commands are classified and visiblein menus

-
E MoProGUI - DAUsers\Christianh\Desktophjelsch_pavia\alamet_tutorial

I'l File Edit MoPro VMoPro MoProViewer Mollynx Help
. MoPro Input File x

-l mopro.inp :
Files :
Options
‘erbose
Preparation

[]
L

<] I [ 1]
CommentiActivate |

Remove Before selected item

Files

Preparation
Verbose

Options

Database Transfer
Reset | Zero

Modification
Constraints
Restraints

| [ Translate molecule by vector

Refinement
Automatic Refinement
Solvent

Analysis
Output

Add...

After selected item ]

Manual Commands
ADDR | GOTO | LOOP

| INCLude

Stop

.| Modification of Molecule
|| Shake Molecular Structure
[] Shake @) All parameters ) XYZ
) VALence ) PLM multipoles O DiPoles
Atoms: [ ]HYDrogenonly []NO Hydrog

[[] Set number of scale Factors : D:‘
[ Neutralize Electrically. atoms selection

[] Translate Sequence (Residue Number) :

x 0.0

[] Apply Symmetry Operator. Ortep code 55501

["] Enanthiomorph structure

Atoms selection

gen

D Ui

0 QUAdrupole ) OCTupole

y 0.0

[] VIRtual only

) KAPpa

[] NO Virtual

z 0.0

) Kappal

0 HEXadecapole

) Kappa2

<shift=:

Unit: () Bohr » Angstrom @ Fractional

[] Isotropic = Anisotropic |[Add... Clear
Thermal Parameters : [_| Anisotropic = Isotropic |Add... Clear
[] Set Ujj positive definite
)| - Set Multipole Level:
Chemical Types Monopole Dipole Quadrupole Octupole Hexadecapole
{1 [ o o o o E
|4 I ID

Duplicate Block
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