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/\Iisualizacién molecular. Mercury y RasMol\

Los programas de visualizacidon molecular
permiten a los usuarios:

Rotar toda la imagen en tres dimensiones para ver las
partes que no se pueden visualizar en una
representacion bidimensional y ver asi la forma de la
molécula (lo que a su vez determina su funcion);

Activar o desactivar la rotacion de ciertas partes de la
representacion visual para ver distintas cadenas, sub-
unidades y tipos de sub-moléculas;y

Medir angulos y distancias de enlace dentro de la
estructura. Las medidas de angulos indican la forma
de la molécula y si ella tiene en su interior enlaces

\ sencillos, dobles, triples, etc /
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Ademas, la visualizacion molecular no solo
favorece el aprendizaje y la ensenanza, sino
también puede ser un buen modelo de
representacion grafica para determinadas
macromoléculas como:

Proteinas

Vitaminas

Acidos grasos v lipidos

Hidratos de carbono de cadena larga

ADN y otras macromoléculas de interés bioldgico

o 9
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Existen numerosos programas que
permiten la visualizacion molecular ya
sea de moléculas pequenas, como de
moleculas muy grandes. Aunque los
mas usados pueden ser:

Mercury

RasMol

ORTEP

Diamond

\ ViewerLite J
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Mercury
Es un programa de visualizacion

Gratuito (CCDC Cambridge Crystallographic
Data Centre)

Muy interesante para moléculas pequenas

Especial para estructuras cristalinas

/
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RasMol

Es un programa de visualizacion

Gratuito (Roger Sayle)
Muy interesante para macromoléeculas

Especial para estructuras cristalinas de
proteinas que se ven muy mal en Mercury
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ORTEP

Programa de visualizacion

Gratuito (Louis Farrugia)
Muy interesante para moléculas pequenas

Especial para estructuras cristalinas, es el
que se usa en publicaciones cientificas

/
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Diamond

Programa de visualizacion 6

Con Licencia (Crystal Impact)

Muy interesante para moléculas pequenas

Especial para estructuras cristalinas

k Muy complicado de utilizar /
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ViewerlLite

Programa de visualizacion

Sin Licencia (WebLab)
Muy interesante para moléculas pequenas

Especial para estructuras cristalinas

o /
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Mercury

@’ Programmzugriff und -standards

Windows Update
Windows-atalog

Desktop anzeigen

i|'i;i S
. Ortep3 for Windows
Dokumente " WinGX

i I.R.1.5. Anwendungen
Einstellungen 4

; Lightscreen
e pl 3-D Angles

i@ AcDLABS 12.0
Hilfe und Support RasWin

rfﬂ CSD System Software Documentation k
% : Uninstall Options  »

|

Programme

T vy ¥ v ¥ v

| £

Ausfihren,..

"Sant” abmelden...

Windows XP Media Center Edition

BE 0 v

Computer ausschalten...
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Mercury

File Edit Selecton Display View Calculate Search Databases Help
‘ Style: |E|Ii|:|soid vk olour: |by Element B" . Manage Styles... | * Picking Mode: Elect Atoms . Clear Measurements
éDefauItview:|b BI a b c a b* ¢ x x+ y- y+ z- z+ x-90 x+90 y-90 y490 z-90 z+90 & = | T zoom- zoom +
- [] show Labels for |.-'-\II atoms }Nifﬂ |Ahom Label " - Atom selections: .
|Strucmre Mavigator B X
Databases
Crystal Structures Spacegroup

Structures

Refrode Lists

ConQuest Hits

Mercury Files

Display Options = X| [ << ][ EX) ]
Display Options Tree View
[ Packing [ short Contact < (sum of vdW radii) Contacts... Show hydrogens  [] Depth cue :
[ H-Bond Default definition O "{ Multiple Structures
[ auto centre [] show cellaxes ] Z-Clipping
4 Structures...
[] Label atoms Stereo
Reset Powder...
Structure Navigator Searches |
Select 'Open’ from the File menu to read a structure file or database
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Mercury

Mercury lee archivos de varios tipos

® Archivos con informacion cristalografica .RES, .CIF
® Archivos de posiciones espciales . XY/Z,
® Archivos de base de datos cristalograficos .IND

® Archivos generados por ChemSketch (extension
.MOL, .MOL2

® Archivos de Protein Data Bank (.PDB)

o /
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Mercury. Abrir Archivo

HO ﬁ"i.er::ur'_u.r

Edit

Selection

Disy

Open...

Recent Files »
Save As,.. Cirl+5

Exit Ctrl+0

[ Select one or more files to open

Suchen in: | [ Mercury 2.3

el © 2 =@

1 [Cydocs
@ [Chexamples
verwendete D | |[(Sicons
== |Chimageformats
@ |Chisostar_files
Desktop

Eigene Dateien

<

Arbeitsplatz

Zuletzt |53 functional_groups

=
Dateiname:

Netzwerkumgeb | Dateityp:

k] IOFanI

All readable files (".c2m *mry “awe .cif ".cmf 4| | Abbrechen
All readable files (*.c2m * mry * & * of *cmf *ent *

Allfiles (%)

CSD4fomat Databases (*ind)
Cif files (*.cf *.cmf)

ConQuest hits [*.c2m)

Generated maotifs (“gmoaml)

MOL files (*.mol *sdf *.sd *mdl}
MOPAL results files (" .awx)

W radi)
ition

Mercury binary crystal files (" mny)
Mal2 files {*.mol2 *.mal)

Matif searches (" msxml)

Matifs *.moaml)

PDE files {*pdb *.ent)

SHELX files (" res)

KMol files (*xyz)

ns
how hydrogens [ De

how cell axes ] z-

abel atoms 21

Mercury y RasMol
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Mercury. Abrir “Estructura 1.res’

HO x0674fin in P ) =
File Edit Selection Display  Wiew  Calculate

Search  Databases Help

Styles |Ball and Stick » Colour: |by Element | Manage Styles... |Publicabion | © Picking Made: |Select Atoms | Clear Measurements

z490 | & = J T zoom- zoom +

Default view: |b v a b c a* b* *  x- x+ W oyt zZ- z+ x-90 k490 w-90 w490 z-90
‘[ show Labels Far |4l akoms with | Ak Label

Atam selections: v

Structure Mavigakor = X |

®O674Fin in P-1

Cryskal Skructures Spaceqroup
Databases
= Structures
= Estructura 1.res
#*0674finin... P-1
Refoode Lists
ConQuesk Hits
Mercury Files

:Displav Options B X [ << ][ b
Display Options Tree Yiew
[ Packing [ Shork Conkack = (sum of »dW radii) Shows bydrogens [ Depth cue
@ ufis et [ H-Bord Default definition

O s : O 2 [ &% multiple Structures
5 Z-Clippi
e Pene T

[] Label atams Sterea

Structure Mavigator Searches
Press the left mouse butkon and mave the mouse to rotate the structure
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File Edit Selection Display  Wiew  Caloulate  Search  Databases Help

Style: |Ball and Stick. % Colowr: |by Element w Manage Styles... |Publication % || @ Picking Mode: | Select Atoms [ Clear Measurements
Default wiew: b “| a b c & b* o x- x4+ oy y+ z- 2+ x-90 =490 ¢-90 w490 z-90 z490 & = o T zoom - zoom +
[] show Labels For |21l atoms with [Akam Label Atom selections: w
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| Shruckure Mavigator g X
06746 inP-1
Crystal Structures Spacegroup

- Databases

= Structures

. [E- Estruckura 1.res

e w0ETHfiNN... P-1
o Refcode Lists

‘o ConCuest Hiks

i Mercury Files

Display Options & x|
Display Cptions
[] Packing O shart Contact < {sum of wdi radi} Cantacks,.. Show bydrogens [ ] Depth cus
[] auto centre [ H-Bond Befatlkaictintion [] show cell axes [] z-cClipping
[] Label atoms Steren
[ Reset | [ Powder.. |
Press the left mouse button and move the mouse to rotate the structure

[ = ][ =x

Tree Yiew

[F] “ Multiple Structures

[ “ Skruckures, .. ]

I Struckure Mavigator | Searches |
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Mercury. Visualizacion, tipos de enlaces y atomos

51:!.-'1E Mnlnur by Element |v

: St!l.rle. Ellipsoid m
' Wireframe
DE1'.—:|uI

| Capped Sticks

: s Ball and Stick
' Spacefill
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Mercury. Color de la estructura

EStyfIE: Mnlnur: by Element [v'

i:nlnur: by Element v
| wh

¥ Symmetry equivalence
c— by Atomic dispﬂacemn.ant
by Symmetry operation
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Mercury. Estilos de vista

- Manage Styles... |Work |
| I a—
y- t = It [pyblication |
i Atom < Presentation |
5 ORTEP
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Mercury. Otras opciones

- Default view: (3 vl a b c a* b* c* x x+ ¥- ¥+ - z+ x-90 x+90 y-90 w490 z-90 z4+80 < —= . T zoom- zoom +

Options

Show hydrogens [ Depth cue
[] show cell axes [] Z-Clipping
[ ] Label atoms Stereo

Display Options
Display
[] Packing [ Short Contact < (sum of vdw radii) | Contacts... |
[] H-Bond Default definition
S
Reset . | Powder... |
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Mercury. Etiquetado de atomos

- [#] Show Labels for ([ tRlaE v}ﬂim !.ﬁ.turn Label [vii - Atom selections: | l*fi

: o 1 with [Uequiv W
Non-meta atoms e —

All atoms Element 1
Carbon atoms Atomic Number
Hydrogen atoms Formal Charge
Mon-hydrogen atoms Sybyl Type =
Non CH e i
Metal atoms Position: Orthogonal
Mon-metal atoms Occupancy

Contact atoms ADP type g |
Stereocentres Uequiv i
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Mercury. Calculo de distancias y angulos de enlace
F'u:l::lng Mode: Measure Distance l:

| Select Atoms
=0y +50 Lal:ual
[v]

: Measure .ﬁ.ngle
Measure Torsion
Expand Contacts
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Mercury. Calculo de distancias y angulos de enlace

icking Mode: \Measure Distance

| Select Atoms
00y 30 apel

vl |Measure Distance

=
[ Measure Torsion
Expand Contacts
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Mercury. Otras configuraciones

Measure »

-,

1

1

D
[§1]
i
I

Packing 3

Selection
Styles

Measure Distances
Measure Angles
Measure Torsions

v Default Picking Mode

L [Fp—— - S ——
==f ST =
= e L ) -

- o=

Colours
Labels
Show Hide

b . S .

Contacts
Picking Mode
View

Rotation Centre

v v v v

Mew 3

v Draw Backdrop
Display Options...

Measure

Sl Sp—
| F=31- =F

ot | o — i)

Packing

k

-

—

Selection
Styles
Colours
Labels
Show fHide

»r W, W .W. W

Contacts
Picking Mode
View

Rotation Centre

- W

Mew

Draw Backdrop

Display Optons...

Mercury y RasMol
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HO Display Options

Background
Depth Cueing
Labels
Lighting
Stereo
Z-Clipping

() Mone (black)

(*) Single colour E
L.
.

() Gradient

Defaults

H1 Display Options

Background
Depth Cuging
Labels
Lighting
Sterea
Z-i_lipping

Diffuse colour: :] Specular colour; E

Enabled
1 | Wl |

Posikion: x: | 1| 2 | 1|

Background
Depth Cueing
Labels
Lighting
Stereo
Z-lipping

1 Display Options

] Enabled
Equation
Linear
Exponential

Exponentialz

Fraont brightness: | 1.0 |

Back brightness: |D.2 |

Defaults

| Close

Ambient Light

Enabled

Diffuse ambient colour: @
Defaults

H8 Display Options

Background
Depth Cusing
Lightirig
Steren
Z-Clipping

All Labels

Label colaur E]

Label size

Atarn Labels

] optimise atom label positions

Defaults

Mercury y RasMol
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Measure [ 3

Zlear Measurements

Packing Maleculs

Selection

Skvles
Zolours

Labels
ShowHide

v orvT v v v

Conkacks
Pickirg Mode
Wiew

v v v v

Rotation Centre

Mew ]

v Draw Backdrop

Display QOpkions...
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Measure

Packing

Selection

Colours
Labels
ShowHide

Zontacks
Picking Mode
Wiew

Rakation Centre

ey

v Draw Backdrop
Display Options. ..

Wireframe
Capped Sticks
Ball and Skick.
Spacefil
Ellipsaid

Ball and Skick settings. ..

Spacefill settings. ..
Elipsaid settings. ..

v Display Bond Types

v Display Aromatic Rings

v Highlight Acyclic Aromatic Bonds
|

HY Ball and Stick Display Options

Akam Size (times van der Waals radius)

Mon-metals 0.25
TEEERRER e e e e e e e e e e e g
.q
Metals: 0.25
TERERNER R e e e e e e e e e e g
Bond Radius {Angstroms)
.q
0.1
TR S NS T T s L o e S T T T s L o o T =

Defaulks

Close

Measure

Packing

Selection

Colours
Labels
ShowsHide

Contacks
Picking Maode
Wi

Raokakion Centre

e

v Draw Backdrop

Display Cptions. ..

b . . v v w A T

-

Wireframe
Capped Sticks
Ball and Skick
Spacefil
Ellipsoid

Ball and Skick setkings. ..

Spacefill settings. ..
Ellipsoid settings. ..

v Display Bond Types
v Display Aromatic Rings

v Highlight Acyclic Aromatic Bonds

HA Ellipsoid Display Options

Probability lewvel (3%

Display options

[ ] Draw principal ellipses, in colour: E]

[] oraw hyvdrogens as fixed-size spheres, of radius (a2 | 0,30

Draw Mon-Positive-Definite akoms as cubes

Bond style: Radius (4} _37 0.1
IR

Defaults

Close

Mercury y RasMol
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Measure k
Clear Measurerments
Packing k
Selection »
r Wireframe
Colours 3 Capped Sticks HA Spacefill Display Options
Labels ¢ Ball and Skick:, s :
. Akom Size (times wan der Waals radius)
Show/Hide 2 Spacefil
l::l:lntal:ts " Elllpsl:lld NDn_mEtaIs - |IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII; 1
Ricking Mode ’ Ball and Stick settings... Metals: ' : 1
Wiew 4 Spacefill settings. ..
Rotation Centre ¥ Ellipsoid settings... Bond Radius (Angstroms,
q
NEW h UDISD'&FBDHdT&I“pES -IIIIIIIIIIMIJIIIIIIIIIIIIIIIIIIII Dll
v Display Aromatic Rings
v Draw Backdrop
Display Options v Highlight Acyclic Aromatic Bonds
|

Mercury y RasMol 28



/Visualizacién molecular. Mercury y RasMol\

- Skyle: |Ellipsoid » Colour: |[SPREENELE . Manage Styles... |(ORTEP '
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Measure L Custom Carbon, .
Zolour By Element
Packing k Zolour By Swvmmetry Equivalence
SSEs ] . Zolour By Atomic Displacem?nt
Styles . | Zolour Ei';.-'._Sﬂ,-'mmetrﬂl.j' Dperatlnn
Colours 3 Elernent colours., ..
Labels F Symmekry Equivalence colours, .,
ShiowwHide -
. White
Contacts k Light Grey
PFicking Mode k B ey
i _ : Drark, Grey
Ratation Centre k B Black
Mew ’ Pink.
v [Draw Backdrop W Red
Display Options... range
i Yellow
Light Green
B Green
Light Blue
B Elue
B FPurple
B Violek
: B Magenta
Colour, .
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Measure [ 3
Zlear Measurements

R T

Select Hydrogen
Select Mon-Hydrogen

Select Carbons

Select Mon-H,

Packing k
Selection b Select Al Chrl+a
Styles 4 Select Maolecules...
Colours 4 Select &toms...
Labels b
ShiowHide b

Deselect Al Chrl+D
Conkacts 4 Deselect Maolecules, ..
Picking Mode 4 Deselect Atoms. ..
Wiew 4 Deselect 3
Ratation Centre k

Irvvert Seleckion Zhrl+1
Mew 4 Expand Selection trl+E

Select Metal Akoms
Select Mon-Metal Atoms

v [Draw Backdrop

Display Options. ..

Select Contack Atoms
Select Stereocentres
Deselect Metal Atoms
Deselect Mon-Metal Atoms
Deselect Skereocentres

Mercury y RasMol
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~

- - - J Measure r
VI s u a I Izac I o “ m o I ec u I a r. M e Clear Measurements
Packing k
Selection b
Styles r | Cuskom Carbon, ..
Colours » Calour By Element
Labels » Colour By Symmetry Equivalence
ShowfHide r Colour By &tomic Displacement
Contacts , Colour By Symmetry Operation
Picking Mode b Element colours. ..
Wi r Syrnmetry Equivalence colours. ..
Rotation Centre k
White
MEw J Light Grey
v Draw Backdrop
Display Cptions. ., [ Dark Grey
B Elack
Pirik,
B Red
Qrange
Wellow
Light Green
B Green
Light Elue
B Elue
B FPurpls
Wiclet
B Magenta

jluur. o

_/
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Measure 4
Clear Measurements
Packing k
Selection »
Skyles 4
Colours k Custam Carbon,..
Labels r Colour By Elemnent
ShawHide k Colour By Symmetry Equivalence
Contants ' Colour By Abomic Displacement
Picking Mode b Colour By Svmmetry Operation
Wigw r Element colours. ..
Rotation Cenftre ¥ Symmetry Equivalence calours..,
Mew : White
v Draw Backdrop Light Grey
Display Optians, ., B Grey
[0 Dark Grey
Bl Elack
Fink.
B Red
| Orange
ellow
Light Green
B Green
Light Blug
B Furple
wiolet
B Magenta
I Colour, ..
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Para poner etiquetas lo mismo, sehalando los atomos
o poner todas las etiquetas

Para calcular centroides (muy util en anillos)

WHEW=N Search  Dakabases  Help

Cenktroids. ..

Planes...

Packing)slicing. ..
iZonkacks, .
S “ araph Sets...

,}l& “ Magul Geomekry Check. .
'-;a,.--""l!*’{'g"g “ [so5Skar Setup...

“ Isostar Inkermolecular Contack Dakabase. .

Powder Patkern..,
“ BFOH Morpholagy. ..

“ Structure Owerlay, ..
“ Malecule Crverlaw,. .

& morac... /
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ol .'_. _.-1
HE Centroid Properties |i”'>_<|

Create centroid:

HE Centroids

Pick atam ko select:
Pick an object From the list below, or in the graphics RIS SRR

window, or right-click on a lisk ikem (*) Picked atom

() Picked molecule
{:I' Ring

Or seleck:

Al

Mon-hwdrogen

Hydrogen

Shiow
Label Z21 C22 C23 C24 C25 C26
Transparent

Colour: E]

Mew Centroid. .. Edifs Delete

Zalculate the centroid of a set af atoms
| CIOGE |

| 2, | | Cancel
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B C21C22C23C24C25C26
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Para calcular planos (muy util en anillos)

N C21C22Co3 Co4 025006

wE|WNEWEN Search  Databases  Help

Centraids, ..

Packingslicing. ..

Contacts, ..
"ﬁ Graph Sets..,

“ Mogul Geometry Check., ..
“ Isostar Setup...

“ IsoStar Intermolecular Contack Database...

Powder Pattern...
“ BFDH Morphalogy,

“ Structure Crverlay, ..
"ﬁ Moleculs Orverlay, ..

S8 morac...

Mercury y RasMol
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Visualizacion molecular. Mercu

HE Plane Properties

RasMol

2%

Mean plane |m-|

Select ak least three atoms to
calculate least squares plane:

Pick atom ko select:

(%) Picked atom
) Picked malecule

Pick an object from the lisk below, or in the O R
graphics window, or right-click on a list item ing
Ii001) BFDH relative area: 0.24 ~ i
Bi00-13 BFDH relative area: 0,24

010} BFOH relative area: 0,081

Bi0-107 BFDH relative area: 0,081

B0-11) EFCH relative area: 0.032 et B
Bi01-13 BFOH relative area: 0,032 T
100y EBFCH relative area: 0,036

B:-100) BFOH relative area: 0,036

Bi-1013 BFOH relative area: 0,044 ik
i 10-13 BFOH relative area: 0,044

-110% BFOH relative area: 0,049 B

Label |mean: C5 C4 €3 C2

Transparent

Edit... Deleke i E]

[ [ coce
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'.1.9 (G2 C22E23 024 C25.526
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Delete Object

Clear All Objects

Zolours b
Labels b
ShowHide »

YWiew along plane

Wiew perpendicular to plane

Mercury y RasMol 41



Visualizacion molecular. Mercury y RasMol

Dislpla';.f Options
Display

[] Packing Short Contack < {sum of wdW radii) Contacks. ..

] H-Bond Default definition
Ak k
L] Auto centre Mare Info -

| Resek | Powder. ..

Click an a red conkack to see the whale malecule

el

—0
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HO Contacts

Find Contacts | Build Metwark. |

HO Define H-bonds

Select options and click OF ar Apply when done

[] Require hydragen atom ta be present

O-H...A angle ==

Donor atom types:

Zonkack name | Details |
Short Contact < {sum of wdv radi
[] H-Bond Default definition

Edit...

| 120,0 degrees

Accepkor atom types:

g

il

Blchange the

Delete

=[] all donors PAIR[=] |:|'all accepbars Py

= [+] nitrogen T = [+] nitrogen i
. [+#] metal bound M &[] metal bound M
imine M [+] terminal M {cvana, etc.)
aromatic (&-ring) M aromatic (B-ring) M —
amide or thioamide M other Z-coordinate M
planar M - { S-coordinate M
pyrarmidal N unclassified M
| arnrmoniurn M (NH4+, RMH34+ sk, = DXYOEN
| unclassified M metal bound O

= [#] cxygen carboeylate O

& - [¥] metal bound © other kerminal O (C=0, 5=0.,..)

[ water O bt [l waker 0 bt

iConkack distance range

K l [ Cancel

() Actual distance () wdw distance

\WARMIMNG: atom tvpes may not be classified properly for non-Cambridge Structural Database struckures

Minimurm = surn of wdw radi |minus V| |5,IZI

Maximum = sum of wdW radii ||:|Ius

Intermolecular

Intramolecular: Donor and Acceptor separated by = I:u:unds

| Defauk || cancel ||

I

Apphy

Mercury y RasMol
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.
HO Contacts

Find Contacts |  Build Netwark |

2IX

Build netwark, of contacts

Expand ’ Expand all l [Expand Pi-:kedl
Delete [Delete Hanging] ’ Delete Picked l
’ Undo ] ’ Clear l
Display options
[ show cell axes
[_ 8] 4

Mercury y RasMol
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Mercury. Exportar a otros formatos y en imagenes

i HE File Format

Edit Selecton Dis Select File Format, and dick OK:

Open... Ctr]|4+0 Mercury binary crystal files (*.mry) W
; Bitmap File (*.bmp)
Recent Files b GF files (*.df *.amf)

Debug output file (%, tut)

JPEG File (*.jpg *.jpeq)

Mercury binary crystal files (%.mry)
Mol2 files (*.mol2 *.mal)

PDB files (*.pdb *.ent)

POV-Ray File {*.pav)

— Portable Metwaork Graphics File (*.png)
—| SHELX files (*.res)

TIFF File (= tf = tiff)

¥XMol files (*.xyz)
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RasMol

@ Programmzugriff und -standards

% Windows Update

w Windows-Katalog

@ Desktop anzeigen

"Sant” abmelden...

Programme [@ cchc 4
- 5 Ortep3 for Windows 3
:E I_‘f!: Dokumente » [@ WinGX b
i _ I.R.1.5. Anwendungen »
o Ef Einstellungen k|
@ [@ Lightscreen b
= 5
E /J Suchen h 3-D Angles 3
@ I ACDLABS 12.0 3
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