27 de ﬂjosio r3i31 dc Agosm de 20‘12
Facultad de Informatica ¢ 120 |La Plata | Argentir
Jornadas Argenlinas de Infermatica

BASE DE DATOS DE MODELOS MOLECULARES
DIGITALES 3D DE COMPUESTOS ORGANICOS
PERSISTENTES USANDO SOFTWARE LIBRE.

A. Vilchez 1), V. Marzocchi (2, H. Beldoménico (¥ y N. Vanzetti 4

Facultad de Ingenieria Quimica (FIQ), Universidad Nacional del Litoral (UNL)
Santiago del Estero 2654, (S3000A0OM) Santa Fe, Argentina

) Programa Informatica Académica, FIQ, UNL. alguvi@unl.edu.ar

) Instituto de Tecnologia Celulésica, FIQ, UNL. vmarzocc@fig.unl.edu.ar
) Laboratorio Central de Analisis, FIQ, UNL. hbeldo@fig.unl.edu.ar

)

(1
(2
(3
(4) Estudiante de Ingenieria Quimica, FIQ, UNL. nvanzetti@gmail.com


http://www.41jaiio.org.ar/

60 anos
100
cm
J.D. Watson J.D. y F.H. Crick. 30 cm
Descubridores del modelo Modelo del ADN de Modelo comercial del AND. Material
del ADN Watson y Crick,

) lastico, altura aproximada 60 cm.
altura aproximada 2 P P

m.



VISUALIZACION DE MOLECULAS

Modelos Moleculares Digitales 3D
Watson y Crick publicaron en 1953 una figura esquematica del modelo propuesto

para el ADN.
Hoy se pueden obtener en pocos minutos modelos moleculares digitalizados 3D con

multiples opciones de renderizacién incluso vision estereoscopica, sin grandes
requerimientos de hardware y software.

This figure 3 purely
illagrammatic. The two
ribbons symbaolize the
two  phosphate—augar
chaing, and the hori-
rontal rods the pairs of
bases holding the chalns
together. The wvertieal
line marks the fibre axis

ecular 3D del ADN
do en la ventana de
ujo del software libre
pedit, usando el asistente
Build.




SOFTWARE DE MODELADO MOLECULAR

AtCR://cmmLiniesairgeNV.

CMM Home Page

CMM staff

MM publicatios

Molecular Modeling Support for
i MMIGNET"

‘Hardware at the NIH

NIH Library

s Universal Molecular Modeling Software List

U.S. National Library of Medicine

CMM staff

‘modeling of macromolecular structure, dynamics :

effects, enzyme mechanism, and ligand binding. We are also interested in the applicati
entropy formalism) to data analysis and image reconstruction problems. The CMM:s cf
collaborations with NIH investigators, mainly experimentalists and clinicians N Legeass

NIH Roadmap Initiative Note: This list s provided for convenience only. The CMM does not endorse the use of any of the software listed below.

CMM publications

NIH Home Page

Scientists: "M
For representative publications and specific research interests, see the CMM st Biopolymers Molecular Dynamics Crystallography
s Molecular Graphics Database Molecular Mechanics

Drug Design Multipurpose Quantum Mechanics
The CMM is a major supplier of computational and molecular modeling resources to RSl V(¢ Monte Carlo B Model Buiding

institute MOLECULAR MODELING INTEREST GROUP (MMIG). We have used the NIH I Litracy Available for Personal Computers
with state-of-the-art computer software that can be accessed from workstations maintg
Institutes.

Privacy Policy

CMM scientists use high-performance computer hardware at the NIH, including a Bea

S National Library of Medicine
(12 link to main Web site 3 i [ tink to a fip site link to other site.

NIH Roadmap Initative

Software List
NIH Home Page

Privacy Policy

Agile Molecule
AMBER
AMPAC
AMSOL
APEX-3D
AutoDock
Babel
CAChe
Cambridge Structural Database (CSD)
CAVEAT

116 Software e

Chem-X
ChemDBS-3D
CHIME
ClogP
CMR
CLIP

Composer



SOFTWARE DE MODELADO MOLECULAR

Uni selos sitior (http://cmmLinte:nilgoV) posEe listaderd eNMiGrS Ot aReEs

Clasificadosi en 14 categorias
BPs Biopolymers MRS MUl tpuFeseE!
VD VelecularBynemics QI @UEREUIINYECHENIES
X Crystallography e: Magita Czirlo
€ Val=etlze Erzlonies Uz Uity
DB Detalhase B Wlgelal Billeliric)

MV Meleetlzie Videnzinies  PL Avalllzigle for Parsonzll
Computers

Elllistader neres) exahtistiver
Incluye soitware livre N pPropletaiio:
ElfGamess (lilbre)inclitye Gamess:=Ul

Nerinclitye; elfGaledit(lirne):
Cientos dersoiitweanerderViodelcdorvielectlers


http://cmm.info.nih.gov/

SOFTWARE DE MODELADO MOLECULAR

GAMESS (libre)

General Atomic and Molecular

Electronic Structure System

HY = B
AV = 2w
A = B
HY = W
A= Ew
Ay = 2w
A= 2w

Introduction o the Firefly

What is Firefly?

rAraly (prevoucly known a3 the o CAMESS) s o (rly avalable b i and 0FT compusationsl chamisty feogrom develeped 1o olfar ioh perfermass da
Int patible X5, AMDI4, and EMOAT processors. Fireiy package i being developed by the Firelly Projec Taom. The project coordinator and 1asding
develaper 13 Dr. Alex A, Grancveky. A number of athe researchers have made lanificant contributions 1o the project aver L2 years, sspeclaily thoss of Drs.
Anostasia V. Bochenkova and James W. Kress are to be mes

The srofuct wes |susched in 1904, Inktially, i waz named -the PC CAMESS” and was bsed on the CAMESS (US) sourue code of ISUGCC (versions of w0
October 25, 1999), while extending its functionality in ma . since 1999, 1o part of the GAMESS (US) w rporated into the PC
mmm X 0 e Fture o he deralopmvet o i C CAMESS (s i) bacome compielei njependentof tha GAMESS.(15)
wertheless, the high-level compatibility of input and output files between these two packages was enforced to as much extent as possible f
arent GroSroms.

and 1t was distibuted 15 the part of GAESS (US)

AR i S ] ol T S e G N e
ion from the 08, onger associated with GAMESS (US) and
the “Firelly” one.

C GAME
distribat the Firefly Project Team, as well as Fir!l'\'
' aroup. Starind Decomiver 3. 3005, he only Vel name ioc e former PC GAESS pockabe

Design Philosophy for Speed

e e e e e
rewritten from the scratch or completely replaced by the much more efficient code developed by the oam. At moment, Firefly

legacy
e o ot a o o

B T e e iy
source cade s compiled by the set of several high “quality Fortran and C compilers (in lar, Intel Compilers vv. 6.0 very flex
somevihat outdated s e e S st wivas b
adutes and libraries 1006iher 10 produce the working Firefly binariss.
Design Philosophy for Features

efly has been constantly being developed to incorporate new functionality, improve performance, and extend existing features. For example, Firefly uses
real ime ala compression) decompression, oficient madern algorithms ot o Tokaora) avalation lo direc sokcanation mthod, very effcient

ules, very fast state-of-the-art lementation. Firefly

T paraitel on SHP sYstems, chusiers of COMBAters, a baths whth special aftention paid 1 2600 scalabty even on large Clusters and many-Core system:

How to obtain Firefly
TRy s e At} C Pt o s e e s (B e

even for anclent Fhar Lap| 386 DOS-extender). There are also several different native Uinux diﬂrlhnmns of Firelly
ptermentations Mvaiable or (his 5 ARG Povs, by PapAaY SEmand, EIEEY U UBIEe Mag 08 &/ 1ote)

ws 7, 2008, Vista, 2003, XP, 2000, NT, 08/Me), OS2, and
Aty tinked with various MF1

The latest Windows Linux Firefly binaries are directly availoble from the Downloads efly web server. Moc OS X/Intel distribution files can be
found on our Firefly for MAC OS X page.

PC-GAMESS
http://classic.chem.msu.su/gran/gamess/index.html

code distribution

lomputers running Unix, OS/X. or Windows operating systems.
et natalled, n rdet 1o compile GAVIESS from 6 soures. o
exceptions are high end parallel systems which may requi

el systems to warkstations to desktops to laptops, in scalar or

/5000 Sun uliaSPARC or Optrr, S a2 o Xea, HP

s single Windows 7 Intl workstation and

y. The source code of GAMESS runs

are subjected to the rigors of day to

nes we can guarantee will work corectly. However, versions for

P. Cray XT series, IBM SP, Windows HPC server) aithough not

one source n of GAMESS (and i iated DDI
and selective compilation

fesktop systems such as Apple running OS X. or PC running
lers installed. Therefore, they are even he paraliel
about compiling source code, please look here for information
er Macintosh or Windows.

demic and industil users. You il be asked 1o are 1o this
e except
70 cost” and tems such 26 "publc damain® of T or

70 500, and then abain he passvord it il ety to
e inates) clck btaiing GAIIESS. Aer compltingyour
me dnwnlnadmg Penwmd Once you have the password you

oy browse. Ful detss oo bow 1 do iy
e Ganess ay be paromed very qucky, peoced you
gistration form

2. andis casil sad an ny Unx systom. n s o soutce
. umerous put exampes, and ol nguageto comple
ed Data Interface for paraliel computation, and the dirctions for
o deturamoion i POF tme s et an s wab

IESS, based on the Tinker program. Because this code has a
he GAMESS coding style, it is not included with the standard
leted the downloading process of GAMESS itself. as described

V=W
V- Py
V=
V- v
V= W

A -
A
Av -
A= Ew
v = Ew
v = Ew
o

GAMESS (US)

http://www.msg.a

ly available to UK. academics, although there wil be an
version of the serial code is available for all users for Linux, MacOSX.

AV = F ]

A= BW
AV = EW
HY = EV
= B
A= B

T -

AV = EY

2

v = v

Y
T

v

COMPUTING for SCIENCE

GAMESS-UK Licences.

ociated cost for (although a fiee demo

and Windows operating systems )
er of different licences:

binary for the system(s) specified in the icence, pdf and html copies of the mamial and access

on a parallel machine. In many cases it will be necessary to supply the source code
 binary for the system specified in the licence with the compiler(s) supported for that
to software support and updates for thres

AMESS-UK together with the relevant Makefles for all of the
to software support and updates for three y

(ISDL) This provides the source code for
d and html copies of the manual and a

d as a collaboration with Computing For Science (CFS) and is envisaged for situations where the licencee
to the code and/or to port GAMESS-UK to new platforms.

ce code for GAMESS-UK together with the relevant Makefile for all of the supported serial and parallel
fual and access to software support and updates for three years.

ies ) that wish to install GAMESS-UK on a number of different serial and/or parallel platforms for use by a

inindustry

or the Limsx, Macintosh OSX and Windows, this provides a free binary for users to try out the GAMESS-
functionality of GAMESS-UK but s restricted to 200

1y associated costs. please send an email to the gamess_uk_contact@dlac.uk

icences for users who have already contacted CFS and established which is the correct type of licen



IMPORTANCIA DEL SOFTWARE LIBRE EN EL
MODELADO MOLECULAR

Promoyver e incorporar el usoe dersortwaret
para ModeladorMolecular:

Seleccionar elinstalarisoftwarelibrerpara
Modelador Molecularenttodarcomputacora
disponiblerentiarElQ=UNISNgabnetes
laboratorios, oficinas):

Investigacionaplicadaraibocenciar
melecllas sencilliass

4 7/

InvestigacioniaplicadarialSernacos/ExXtension

CBldllgides] eldicurnotiesios grefzrlicos esgecizl|es:
offaniles gdliclorziclos, diodinzs y furanos,

Investigacion Basicarod e o ENseEEENilIoEE)



IMPORTANCIA DEL SOFTWARE LIBRE EN EL
MODELADO MOLECULAR
ACTIVIDADES REALIZADAS

1 Plataforma Linux
(Distribuciones Debian y Ubuntu)
Software libre de Modelado
Molecular

I NINEENEERNANEEEERENA
Ill IIIIIIIIIIﬂIIII

. Talleres para estudiantes lII“IIII
Modificaciones curriculares
{Maten’a optativas y Quimicas

. Material de apoyo docente

5 | Evo correres unt 201 IIIIIIIIII NNAEREEED

Seminario interno docentes
Informética
e

(Gabedit en Informatica)

12 Taller para docentes
preuniversitarios
rwrsosoummerverrerie | || ||| 1|11 ML

Detalle de las actividades desarrolladas por ario. (TE&ET 2011)




IMPORTANCIA DEL SOFTWARE LIBRE EN
EL MODELADO MOLECULAR

PRODUCCI
ON

Marzocchi V.A., Vilchez A., Beldoménico H. y Vanzetti N.
Aplicacion de software libre en actividades universitarias docentes
extension:

Visualizacidon y base de datos de bifenilos policlorados.
409 JAIIO: Jornadas Argentinas de Informatica, 82 Jornadas
Software Libre.

29 agosto al 2 setiembre 2011, UTN-Facultad Regional
Argentina.

Vilchez A.G., Marzocchi V.A., Beldoméni

Los Modelos Moleculares Digitales 3D y la
‘ EClmag 2012: V@ Escuela y Workshop Ar
Imagenes.

16 al 20 Julio 2012, FICH-UNL, Arge

Vilchez A.G., Marzocchi V.
Base de Datos de Modelo
Organicos Persistentes



Un caso de aplicacion:

CONTAMINANTES ORGANICOS
PERSISTENTES

OBJETIVOS DE ESTE TRA

g Uso de software libre para editar
bifenilos policlorados, dioxi

9 Creacion de una Base de D
Organicos Persisitent
la web.



SOFTWARE LIBRE UTILIZADO



&
“D SOFTWARE LIBRE GABEDIT

What is Gabedit ?

Gabedit is a graphical user interface
to computational chemistry
packages like Gamess-US, Gaussian,
Molcas, Molpro, MPQC, OpenMopac,
Orca, PCGamess and Q-Chem

It can display a variety of calculation
results including support for most
major molecular file formats. The
advanced "Molecule Builder" allows
to rapidly sketch in molecules and
examine them in 3D. Graphics can
be exported to various formats,
including animations.

Laboratoire de Spectrométrie lonique et Moléculaire

Université Claude Be

o

Services techniques ‘

Publications

Ressources
Recrutements
B e

UFR Physique

Statut: Permanent - Organisme de rattachement ; UCBL
Contact : ALLOUCHE Abdul-Rahman
Téléphone: 04724319 29

Equipe : Physico-chimie théorique



http://gabedit.sourceforge.net/home.html

!lu!“tl SOFTWARE LIBRE GABEDIT

Algunas de'las herramientas disponiblesrenreliGabeait
utiles para su usocomo editor defmoleculasison:

Posee una librerialinterna’con unas 380rmoleculas
clasificadas’ en 10 categorias: grupos iuncionalesanillios)
heterociclicos) hidrocarbures; drogasyilllerenos)
aminoacidoesi (L), aminoacidosiiD)jragentesiantiviraiesyny
miscelaneas:

Permiteral usuario crearlibrenasidesmpleculashiagregaidas
allalibrenaninternas

Lee y grabararchivosien iornatoNropIoNAEHN A OSHORNALOS
de soeftwarerde quimicarcomputacionaleamessES)
Gaussian, HyperchempyMolcasyiViol propV PO EN
Mopac; OrcayPCiGamess@=Chemniothosy



Ia SOFTWARE LIBRE GABEDIT

Lee y graba archives con formatorpdbi(ProteintbDatarBankd)
lo gue permite visualizar gran cantidad derarchivos
alojados en repositoriosienfinternet:

Asistente Build para construir rapidaniaciimenteNmolect
lineales) en anilloy con uniejerdersimetrapolipepii Jus,
acidos polinucleicos; polisacaridoshananotilyoss

Ventana de dibujorconisenciliashy pot RtesineRhamientas!
para construirimoleculasycondistintasSiopcioneside
visualizacion VArenderizacion:

Panellde medicionesidelparametrosSiconfionmacionales
distanciasydereniacesyanguloshaangulosidietdRoss



SOFTWARE LIBRE GABEDIT

centros atomicos;

Genera archivos pdfiypgldelastmoeleculas
la ventana derdibujor

visualizacionren SDjeliGabeditipuedercalculararenergic

de moleculas; optimizar estructurasiguimicasiyarealizar
muchoesiotros calculosidelguimicarcomputaconaly



SOFTWARE LIBRE GABEDIT

TYPE

Select a option

‘GEOMETRY-

Nr| Symbol
o

MM Type
UNK
UNK
UNK
UNK
UNK
UNK

XYZ Editor
PDB Type | Residue | X
028 HOH =
H28 1HOH =L
H28 2HOH
029 HOH
H29 1HOH -0,
H29 2HOH

239000
447000
355000
313000
.571000
.291000

1.280000
1.512000
1.683000
-1.454000
-1.743000
-0.479000

:  Angstrom IV

VARIABLES Editor

4 Name | Value

-1.347
-0.417
-1.476
-1.717
-1.147
-1.597

(c)

Distances (Angstroms)

H[3]-0[1] 0.980054080
HI3]-H[6] 2.359021195

1.777437762

O[1]-H[6]

Angles (Degrees)
H[3]-0[1]-H[6] [114 50

Dihedral (Degrees)

[ Move group

Averaged distance (Angstroms)
[ 980686
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SOFTWARE LIBRE Jmol

0://www.jmol.org

isor Java de codigo abierto para estructuras
as en tres dimensiones.


http://www.postgresql.org/

SOFTWARE LIBRE Jmol

Programal AUtenomoe

InSErtarsErENPETINESAY,

Iglearaareirsa corplo llararlz) cda gtros oragrarrzs.



Repositorios de modeg)

EVIARE L

E_JHJQJ

Biomode]-3 Hecho con
Jnel

1. Glucidos
a. Monosacaridos
b. Disacéridos
c. Polisacaridos
2. Lipidos
a. Acidos grasos
b. Triacilgliceroles
c. Fosfolipidos
d. Esteroides
e. Bicapa lipidica
3. Vitaminas
4. Proteinas
Estructura primaria:
a. Aminodcidos
b. Péptidos
Estructura secundaria:
. Hélice alfa
d. Hebra beta
Estructura terciaria:
e. Lisozima

Estructura cuaternaria:

f. Hemoglobina
5. Acidos nucleicos
a. Bases nitrogenadas
b. Nucledsidos
. Nucleétidos
d. ADN
e. ARN

Biomode)

Instrucciones

Créditos

Guia didéctica

Version Biomedel-2vi1 - abril 2012



RCSB-PDB

SOFTWARE LIBRE Jmol

Protein Data Bank

| Firefox ~ |
e

RCSE Protein Data Bank - RCSBEPDB -

i Apache HTTP Server Test Page power.. | +

\ (' @ www.resb.org/pdb/home/home.do
\

a

Available on the
D App Store

%+ PDB-101

Hide

Structural View of Biology
Understanding PDB Data
Molecule of the Month
Educational Resources
Authaor Profiles

Hide

1 MyPDB

Login to your Account
Register a New Account

¥ Home Hide

News & Publications
Usage/Reference Policies
Deposition Policies
Website FAQ
Deposition FAQ
Contact Us

About Us

Careers

External Links

Sitemap

New Website Features

Hide

% Deposition

All Deposit Services
Electran Micrascopy

X-ray | NMR

Validation Server

BioSync Beamlines/Facilities
Related Toals

1 Tools Hide

Download Files

Biological Macromolecular Resource

Full Description

1 Featured Molecules Hide

Structural View of Biology

i 8

Molecule of the Month
cAMP-dependent Protein Kinase (PKA)

other proteins.
Full Article

Protein Structure Initiative Featured System
Solute Channels

features of channels that carry water-soluble molecules into and out of cells.

Full Article | Archive | PSI Structural Biology Knowledgebase

Phosphate groups are perfect chemical groups for modifying the function of proteins: they have a strong negative charge,
they are fairly bulky, and they can form multiple hydrogen bonds. When a phosphate group is attached or removed to a
protein, it may modify the shape and flexibility of the protein chain, or provide a readily-visible handle for recognition by

Cells maintain a steady traffic of small molecules across their membranes. PSI researchers are discovering the functional

List View of Archive By: Title | Date | Category

@@ ¥

Infrastructure &

Communication

cytokine

BARF1

i View in 3D {Jmol)

1 Latest Structures Hide

3UF5 : Crystal structure of the mouse Colony-Stimulating Factor 1 (mCSF-1)

Allosteric competitive inactivation of hematopoietic CSF-1 signaling by the viral decoy receptor

o B B P s

1 New Structures Hide

Latest Release
New Structure Papers
Search Unreleased Entries

1 New Features Hide

Advanced Search:
Diffraction Source

Latest features released:

Website Release Archive: -

1 RCSB PDB News Hide

Weekly | Quarterly | Yearly

2012-08-21
Download RCSB PDB Mobile
for the iPhone/iPad

Search the PDB, sccess MyPDB, view
molecules in 2D, and more

Poster Prize Awarded at ACA

m




EL MOTOR DE BASE DE DATOS:
r
vw.postgresql.org/

@ PostgreSQL

-

Gestor de Bases de DatostRelccionalEs O EnicdOReNOIELeS
de codigerabiertermeasiaviainzederhBYAEREIENC EINHEREE

SepertaltiansSaceiGRESIMUIEHUSUHCSHePHNIZEEGHICE
canstezls, ndrgnclel v arraclas, csdarmEs de intagriczd

fafarapielzll, \ gffecs foclzls 215 carziatar(sticas cde Uzl

lPaserde datos r)rjrwurml (rrJgg—*rD COfltrelints,

fur clonas, rnatocos
| .


http://www.postgresql.org/

PostgreSQL

Soporite de protocelordercomunicacion ERchptc BN BIRSSID
IRcluyerunrienguajermativoNianic e erRIY P eS @15

pProcedimiEntorEmIvED]d 6}

Elexiilidad orpeniabilicdadiSe
programacion mes popuises: PHP, C, (”—r—r Herl Hyrnon



PostgreSQL

Arguitectlier cliente/sernVic o e eNpRocESOSHIBIRUSHEITOMNG
gue posibilitaraccedera tfaVES deaneEor

Vulieplatalermas Lintx UiV aciOSAVIRE WS

llimitederel meximer PERMILICENE ENISSESIE ENE HOSHINACE
fegistres pottaklas:

Posee documEntacion orgenizad e

(L
G

Copnlliglielzielas e[ tiStzlflos ity slctivEs e distiftos gals

)



COP: Compuestos Organicos Persistentes
1

-Medidas de alcance mundial: Convenio de Estocolmo sobre COP, para
proteger la salud humana y medio ambiente.

Eliminando
Reduciendo, las emisiones y las descargas de los COP.

- Tema de importancia y actualidad: acciones concertadas mundialmente.

-El ano pasado fue incluido el endosulfan en los COP.

-En Argentina ya se ha comenzado a tomar medidas para su erradicacién
total.

-A la fecha, los COP incluyen 22 sustancias.

-Algunas son familias de congéneres como el caso bifenilos policlorados,
dioxinas y furanos.



BASE DE DATOS DE COP

S PHPIpEeNCHE

GIRES FOfllgO flece
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BASE DE DATOS DE COP

CONTENIDOS
Dates relierentesiarREEs eI st RNos:
N CONGENERE
s Eormubia
» EStructlre, 0 ESCHPLOINEAS)

O Nfeplle ela eapiifos cla egarcanzccas L (Z,
SARChIVOrPIDES



BASE DE DATOS DE COP

ACCESO A LA BASE DE DATOS

Con unalintericz simple seracced eran crDIENI0);
Internet.

= PCB.

PO nimercrdePeEE:
PO CONCERNENE?
PeIFCAS CONGENERE:

CONUERERES

8 Por conigjariare,



Visualizacion y Modelado Molecular

BASE DE DATOS DE COPs NVENIDOS AL SITIO OFICIAL DEL PI:56-273

N UALIZACION Y MODELADO MOLECULAR
* Frincipa

N CROPOLIMEROS ORGANICOS DE INTERES
¢ PCB
= Por nro de PCB INDUSTRIAL"
= Por Congeneres

» Por CAS congénere FURANOS
= Por CAS PCB
ranos
= = = Identificador de Furano: 128
DIOXINAS Estructura: 1.2.8 Congénere: Triclorodibenzofurano
g
CAS: 83704-34-1 Formula: C,,HsCl30

Identificador de Dioxina: 12367
Estructura: 1,2,3,6,7 Congénere: Pentaclorodibenzo-p-dioxina

CAS: 71925-15-0 Formula: C1,H3Cls05

Centros de coordenadas en JMOL

Centros de coordenadas en JMOL

ornolaculag/Alicia gd gcofwww/incecrtenl



http://www.fiq.unl.edu.ar/modeladomolecular/Alicia_bd_pcb/www/index.html

OBTENCION DE LOS DATOS

Eile Edit lnsert w Geometry Tools Run Settings Help
EceMNBaviEFsFod@e ~ 0o n o = S P(:B 25.

.
Distances (Angstroms) | ] ‘ *J t d )
cl61-clil 1389196476 u S e -

cl61-cl12] [2.496456931 d L
cl61-cl17] [3.082115247 Ie 0
cl-criz] [1-492842000

clk-cr [2:496457155 u Re Cl
clzl-cri7] [1389196879

Angles (Degrees)

Cl61-CI11-Cl12] [120.0000329

CI1-C121-C[17]  [120.0000233

Dihedral (Degrees)
C[6]-C[1]-C[12]-C[17] |54.000020

QOO OQmmoT

Q

Move group

‘Averaged distance (Angstroms)
[ 1.307310

sebut. .

4 Cancel

principal, editor XYZ, ventana de dibujo,
de mediciones y tabla periddica.




BASE DE DATOS DE COP

Un agregado especial: Visualizacion
estereoscopica

PARALAJE BINOCULAR




VISUALIZACION ESTEREOSCOPICA CON ANAGLIFOS

Se proyectsn dos 3 i _

imagenes enla pantalla | .~ |Las dos imagenes

una para cada ojo. > : tienen perspectivas
ligeramente diferentes

Cada lente bloguea una capa diferente
para el ojo gque esta cubriendo.

El cerebro combina estas dos

imagenes vy las percibe como
una sola en 3D.




VISUALIZACION ESTEREOSCOPICA CON|Jmol

Visualizacion estereoscopica de 1,2,3,7,tetraclorodibenzo-p-dioxina usando Jmol
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CONCLUSIONES
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http://www.fiq.unl.edu.ar/modeladomolecular/Alicia_bd_pcb/www/index.html
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