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@ ® @ @ Tutorial: Modelado de Proteinas - Dra. Paola Beassoni

PARA HACER UN MODELADO POR HOMOLOGIA

SE NECESITA:

s#Una secuencia aminoacidica a modelar. En este tutorial se

trabajara con el transportador de amonio de Pseudomonas
aeruginosa (PA5287)

ssUna estructura resuelta experimentalmente con secuencia
aminoacidica homdloga a la secuencia a modelar. Este modelo
debe estar descrito en un archivo PDB, que se obtiene del Protein
Data Bank (www.pdb.org)

Nota: Algunos de los archivos obtenidos en este tutorial estaran disponibles para no esperar los resultados.

En los archivos que iras generando se sugerirdn nombres para que coincidan con los disponibles, pero puedes
elegir los nombres que desees.
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BUSCAMOS LA SECUENCIA A MODELAR

http:// www.pseudomonas.com/getAnnotation.do?locus|lD=PA5287

EseudomonasiGenomelDatabasely WP EELEIIEAEREEE

Bdd this annotation to your clipboard

<¢ <« PA5287 » »»

Key to diagram

IPA5233

"N "

#825%4d
5825vd
Svd

ammonium nitrogen regulatory
transporter AmtB protein P-1l 2

Ambos genes son Clase 2:
Averiguar que significa esto.



http://www.pseudomonas.com/getAnnotation.do?locusID=PA5287
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BUSCAMOS HOMOLOGOS DE ESTRUCTURA CONOCIDA

% En la solapa “Sequence data™ obtener la secuencia de la proteina

% Ingresar a la pagina del BLAST (http://www.ncbi.nlm.nih.gov/BLAST/)

s# Seleccionar el algoritmo “Protein Blast” y realizar a busqueda en la base
de datos del PDB


http://www.ncbi.nlm.nih.gov/BLAST/
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BLAST: Basic Local Alignment Search Tool

HLA
=

Home = Recert Rezults

Saved Strategies | Help
FHCEV ELASTIDIatp sulte
blasin  blastp | blast:  thlasin tolasts

Erter Guety Sequence
Enter accession number, gi, or FASTA sequence 4 Cear Buerysubrange 4

From
|

Or, upload file | " Examinar... ] i

Job Title |

Everackscriptve titk ©oryonr BLAST search &

D Aligntwo or more sequences 4

Choose Search Set
Database

L] | Frotein Data Bank proteins [pdb) | =
QOrgani =
cptlanal | | I:‘ Exclude *
Exverorgankm conmon same, bivomial, o G KL Ok 20 £t wlil e showe, 4
E::S:ILllﬁle D hodelz GhAHP)Y D Uncutturedsfenvironmental sample sequences

Ertrez Query |
Cptlonal

Everan Entiezorery o i ftzearch

Program Selection

] ith
LD (%) blastp (protein-protein BLAST)
O PS1-BLAST (Position- Specific Herated BLAST)

O FHI-BLAST (Pattern Hit Initiated BLAST)
Chooge 3 BLAST akjortim &k

D Show re cults In a new window

P flaorithm pararneters

BLASTP program ¢ ssarch protein databases uang a protain query. mo

Mote: Parameter values that differ from the default are highlighted in yvellow and rmarked with + zign

LSOOIt Diclame L ikacy| Acceasblify| Canlact [ SeadReciack

Terminado

Ingresar secuencia

Elegir base de datos pdb

Seleccionar algoritmo blastp
(protein-protein BLAST)

Enviar la busqueda
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Ejemplo de resultado:

Protein Sequence (442 letters)

Query ID Icl|5201 Database Name pdb
Description None Description PDB protein database
Molecule type amino acid Program BLASTP 2.2.24+ pCitation

Query Length 442
Other reports: »Search Summary [Tazonomy reports] [Distance tree of results] [Related Structures] [Multiple alignment

¥ Graphic Summary

W Show Conserved Domains

Putative conserved domains have been detected, click on the image below for detailed results.

1 75 150 225 300 375 442
Query seq. e
Superfanilies ( Ammonium_transp superfamily

Distribution of 20 Blast Hits on the Query Sequence &

{Mouse-over to show defline and scores, click to show alignments |

Color key for alignment scores
<40 4050 |[SOEON  80-200 >=200 .
Querym nsewed Domaln
atabase (CDD)
— Hits

ninado

{Que significan los diferentes colores?



Analizar:

3= Posee dominios conocidos?
s Posee homodlogos de estructura conocida?

s Que porcentaje de identidad presenta con los posibles
moldes? Permite realizar modelado comparativo?

= (Existe mas de un posible molde? Si es asi, {Que criterios
tendrias en cuenta para seleccionar la proteina molde?

Una vez elegido el molde, acceder al banco de datos del
Protein Data Bank y buscar la anotacion de dicho molde:
http://www.pdb.org/pdb/home/home.do



http://www.pdb.org/pdb/home/home.do

Molde: 2NS1
Inhibitory complex of the transmembrane ammonia

channel, AmtB, and the cytosolic regulatory protein, GInK,
at 1.96 A.

Pl ™\

Chain A: Ammonia channel Chain B: Nitrogen regulatory protein P-1l 2

Analizar la estructura:

A que organismo
pertenece?

Como esta compuesto
este complejo?
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Acceder al SWISS-MODEL Workspace
http://swissmodel.expasy.org/workspace/index.php?

=

[ myWWaorkspace | [ login ]

mozéTnym @ SWISS-MODEL Workspace

hladelling Toals Repositary Documentation

SWISS-MODEL Workspace

An Automated Comparative Protein Modelling Environment

SIB - Biozentrum Basel site provided by

Bl NTRUM ﬁ

Swiss Institute of
Bioinformatics

Pueden crear su propia cuenta, sino se les suministrara una cuenta en el desarrollo del TP
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No es posible modelar polimeros. Deberemos modelar el

mondémero y luego ensamblar el trimero

mozénTrun (ﬂ SWISS-MODEL Workspace

Modelling Tools Repository Documentation

=

[ myYWWorkspace | [ login ]

Computation of this workunit has stopped.

Please see the following log report for details:
Started: Tue Sep 28 16:18:37 2010 [(sws_automods)
Feading user input sedquehnce

Sorry, we cannot handle the uploaded template structure because of the follwing reasons:

The structure contains more than one chain (3 chain=s)
If vou havre uploaded file a SWISS-MODEL project file, please use the SWISS-MODEL Project Mode

[Please upload a template =tructure containing only one chain ]

Plea=ze upload a template structure that match the regquirements specified in the help 7.
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En la solapa Automate mode, enviar el proyecto

ﬁ‘ ol (ﬂw SWISS-MODEL Workspace

Modelling Tools
-
[ myWorkspace | my¥orkspace
Automated Mode

SwissModel Automatic Modelling Mode @ _
Alignment Mode

Email: Froject Mode
Froject Title:

Frovide a protein sequence or a UniProt AC Code: 0

# lngresar Secuencia

subrnit Modelling Request

Advanced options:

Use a specific template: 0 FDOE-ID: Chain: é EspeCiﬁ




=1

BIOZENTRUM

[ myYWWorkspace |
Workspace @
Workunit Type
POOOOOY Modelling -
POOOO10 todelling -
PO0O0O013 Modelling -
Fo0001 4 Wodelling -
PODO0TS  Modelling -
PO00017 Modelling -
Symbols: © submis
@ gueued
& running

Asi se vera la pantalla del workspace

@? SWISS-MODEL Workspace

Froject Mode
Froject Mode
Automated Mode
Automated Mode
Automated Mode
Automated Mode

sion not finished

H)failedfstnpped
% finished

Title
amtB
2
auto

Con_2NST_A
glnk_2NS1 B

fdays left

Modelling Tools Repositary Documentation

[ Settings ][ logout |

Status

%W ) ‘_) 4

v: > B [x

W '_) x

-'v’) '_) ]

% '_) *®

'.v_.a"' J 5 -
o] keep 7 days longer
% delete workunit

o Tdays left
© will be deleted

Estado del proyecto

Tiempo de permanencia que le

restan al proyecto en el workspace.
(Por defecto se mantienen 7 dias, pero este plazo
puede extenderse)




oo @ SWISS-MODEL Workspace

Modelling Tools Repositary Documentation

=1

[ myYWWorkspace | [ Settings ][ logout |

Workunit: PO00032 Title:paAmtB_2

44

Goto: [Template =election] [Alignment] [Modelling Log] [Evaluation]

Model Details: @ Segment 1

Resultado de la evaluacion

Maodel info:
modelled residue range:

based on template: 2ns o seatch for template was performed.

s used for modelling.
sequence ldentity [%]: 50839

Evalue: 0.00e-1 Informacién del modelado

display model: as pdb - as Deep'iew project
download model: as pdb - as Deepview project - as text

I

Descargar el modelo en formato “pdb”
(para ganar tiempo, estos archivos serdn suministrados: Model AmtB.pdb )

Alineamiento




Analizar:
*# Alineamiento: hay zonas problematicas?
% Es buena la energia del modelo?

3= Analizar la calidad del modelo con las funciones
ANOLEA y GROMOS: hay zonas problematicas?
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Ya tenemos el modelo, ahora hay que validarlo

Tools — structure assessment

B | oo @ SWISS-MODEL Workspace
Modelling Tools Repository  Documentation
[refdarkspace ] Ternplate ttings | R
denifcation Otros parametros

Damain Annotation

Para la evaluacién y

Protein Structure & Model Assessment Tools @

A ent . .

Email Tomplate Library validacién del modelo
Project Title:
The following tools are provided to assess the gquality and structural features of protein models and template structures.
Please upload a model or termplate structure in PDB format. 0
| ” Examinar.. ]

Validaciéon

’, .
estereoqulmlca:

Local Model Cuality Estimation:

[Flanalea @ Anolea atormic mean force potential PROCHECK

Coromos 9 Ermpirical force field

[lamEAN 9 Compoaosite scating function for model quality estimation [Example]

Global Model Ouality Estimation:

[“IoFire @ All-atorn distance-dependent statistical potential

Stereochemistry Check:

Chihatcheck @ Protein structure verfication

Clrrocheck @ Stersochernical guality check; min. Resolution: Analizar el gréﬁco de
Structural Features:

Clozsr @ Secondary Structure, geometrical features, and solvent exposure assignment RamaChandran

DPrumntifa Analysis of protein structure motifs ’



Muy Bien!!! En este punto, hemos construido y validado el
modelo del transportador de amonio AmtB de £ aeruginosa.
Pero la unidad funcional es un trimero, ahora debemos
ensamblar los mondémeros para obtener el trimero.

PyMOL (versiéon Educacional)
http://pymol.org/edu/

VMD
http://www.ks.uiuc.edu/Research/vmd/



http://pymol.org/edu/
http://www.ks.uiuc.edu/Research/vmd/

En este Trabajo Practico emplearemos PyMOL

Consola de
comandos

P 0 L1
File Edit Build Movie Display 3Setting Scene  Mouse Wizard  Flugin Help  Tutorial
i . . o Reset | Zoom | Diraw | Ray | Fock
FyMOL(TM) Incentiwe Product - Copyright (C) 2006 DelLano Scientific LLC. P
ek View
A CUurrent PyMOL Maintenance and/or Support Subscription may be required
for legal use of this Build bewyond a finite honor-system ewvaluation periaod. [= | = | stop | Flay | = | 2| | MClear
Flease wisit http: A, pymol . orgsfunding. heml for more dnformation. Builder
This PyMOL Executable Build incorporates Open-Source PyMOL 0.99rCa.

NOTICE: This PyMOL Executable Build is Copyright © 2006 An Executable PyMOL™

DeLano Scientific LLC, South San Francisco, California, U.S. A, Incentive Product
Al rights not explicitly granted below are reserved. Based on PyMOL v0.99
Terms of Usage [ )
This PyMOL Executable Build is for use by PyMOL sponsors who have . . .
purchased a current PyMOL Maintenance and/or Support Subscription. . .
Non-sponsors may use this Build for finite honor-system evaluations that enable -
fully-informed decisions about whether or not to sponsor the project. K"
If, after evaluation, you decide not to become a PyMOL sponsor, then you must
discontinue use of this Build for workplace tasks and instead compile PyMOL L./

directly from the open-source code. MNon-sponsors may howewver continue to use
this Build for certain*® public, educational, and co-marketing activities.

Please purchase a
subscription so that we
can continue fo develop
PyMOL as open-source

software for research,
To learn more about PyMOL Suhscriptinns_, please visit: dmgg;,ig?gﬁ; god
http:/ /www.pymol.org/funding.html or email: sales@delsci.com

All non-spansars who use this Build to prepare a publication, presentation,
animation, or web site must therein acknowledge PyMOL by name. Failure to do
s0 creates a sponsorship obligation in the form of a liability for payment of
current-year PyMOL subscription fees to Delano Scientific LLC.

Thank you for your cooperation, support, and participation. DelLano Scientific LLC
’ 400 Oyster Point Blvd. Ste 213
Warren L. DeLano, Ph.D, Principal Scientist

. South San Francisco, CA 94080
Joni W. Lam, Operations Manager United States of America

650-B72-0842 Fax: 650-872-0273

* see http://delsci.com/terms for details regarding usage by non-sponsors. www.delanoscientific.com

A: action
S: show
H: hide
L: label
C: color

Visor de
moleculas




En primer lugar debemos buscar la estructura de la unidad
bioldgica, ya que la molécula que usamos hasta el momento
(2NS1) solo tiene las coordenadas atdmicas de un mondmero
de cada proteina

En la pagina del Protein Data Bank, busca nuevamente la
entrada para 2NS1, y accede a la solapa links

Accede a PDBSum. Esta es una base de datos del Instituto
Europeo de Bioinforméatica de Inglaterra (EBI) que nuclea
mucha de la informacién disponible para la estructura buscada

Al margen derecho, en el menu “Quick links” acceder a PQS
(Protein Quaternary Structure Server). Descargar la estructura
trimerica como formato pdb. Aqui la nombraremos
2NS1 trimero.pdb
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Give us
foedback

eveLeel i | i D) e

[ Taools [ EBI Groupzs

[ Ahout Us

| ImcdL

Training ry

Go to PDB code: ﬂ 0

|(' Top page .'| @ Protein @ Ligands @ Prot-prot @ Cefts @ Links ———,
Transport protein/signaling protein i

RCSB
PDBe
SRS
MMDB
JenaLib
0cA
PDEWiIKi
Proteopedia
CATH
SCOP
ESSP
HSSP
PDESWS
OPM

Main wigw Right vigw Baoftarm wview

N & m w PDB id: 2ns1
Hame: Transport protein/signaling protein
m Title: Crystal structure of the e. Coli ammonia channel amth complexed with

e the zignal transduction protein glnk
—Description ) . o )
ler detail Structure: Ammonis channel. Chain: . Fragment: residues 23-428. Synonym:
ea; i a:‘ N ammaniz transporter. Engineered: yes. Mitrogen regulatory protein p-ii
% 2. Chain: b. Engineered. yes. Mutstion: yes
PROCHECK Source: Ezcherichia coli k12, Organism_taxid: 3333 Strain: k12, Gene: amth.
| Protein chains Expressed in escherichia coli, Expression_system_taxid: 562, Gene:

Protein
Quaternary
Structure

g 40das * glnk. Expressed in: escherichia cali bi21(de3). Se rver
I: —"; Expression_system_taxid: 469003, )
i @%— UniProt: Chain A: P69681 [AMTE_ECOLI)
—Ligands
g @ @7 == riomdn?
TRS x32 Seq:
¥ Encontrar: |id | ¥ siguiente @ Anterior & Resaltar tado Coincidencia de maydsculas/mindsculas

Terminado




Mozilla Firefox

Archiva  Editar  Wer  Historial Marcadores  Herramientas  Ayuda

@ - c (at 9 £41 http: M waw. ebi.ac.uk/pdbelpgsipas-binjmacmal. plFfilename=2ns1 B T? - -.' - protein data bank )_ . Ahora: Predominio de nubes, 14° C | Juerzoe Vie: 3% C
(8] Mas vistados 8 Comenzar a usar Firef... |51 (ltimas noticias l" Personalizar vinculos Q Clarn
H SpringerLink. .. Internation... @ ScienceDire .. |j BSP :: Curre.. RICSE Pratei... PQ5S O... ﬁ -.l hamaolagy m... E Site-directe .. |j Inference o... |_-"] Craerview | . -.l site directed... E Homolagy M. | | = | =

EMBL-EBI ::. SEGI;E &l Databazes « | Enter Text Here Go E_’:“ ?Im--u Hhwiin

| EBI ( it Ls [ Help Site Index [ &

Training Inch

MacroMeolecular File retrieval:
See the Documertation for a description of method uzed to automatically generate these files

Likely Ouaternary Structure or MacroMolecular Assembly:

{This is often, but not necessarily the Biological Unit)
@ Crick on this button giong sive each filename to get 2 rasmol view

The Biological relevant molecule for 2nsd can be assembled from the cortents of the deposited coordinates by the application of crystallographic symmetry operations to give a MacroMoleculs of type HEXAMERIC . The Macrobolecule can be downloaded as the
fallowving file:

li‘ Paswmol Znzl.mmol (file si

~

Other files:

Descargar la

estructura trimerica
(se proporcionara:
2NS1_trimero.pdb)

» 2n=z1 rem350 file rem350
Test for Crystal Packing:
The Oligomeric state given by

Structure 2nst has:

o & residues expozed inan iz

J

» B interchain salt bridges within the complex
» shows & loss of 4091.0 Ang“z of solvert accessible surface area upon complex formation
» zhows & gain in Solvation free energies of folding from izolated chainz ta the complax of -249 .98 kcalimol

Details concerning the results are given inthe file 2ns1

aza Motes Description of method used to differentiste betwween Crystal Packing and true oligomeric state

Terms of Use  EBI Funding =~ Contact EBI @ European Biainformatics Institute 2010, EBI is an Outstation of the European Molecular Biology Labaoratons.

X Encontrar: ¥ siguiente @ Anterior & Resaltar todo Coincidencia de maydsculas/mindsculas

Terminado




s=Cargar la unidad bioldgica del molde: 2NS$1_trimero.pdb

File »open

s#Representar en cartoon, colorear por cadena
Hide —everything

Show —cartoon

Color -»by chan —by chain

1 16 21 26 31 36 41 46 51 :
AFMMICTALYLFMTIPGIALFYGGLIRGKNYLSMLTQVTYTFALY




s#Crear una seleccién para cada mondmero de AmtB, y renombrarla

(en el trimero, corresponde a cadenas A, C y E).
Pintar los residuos a seleccionar, se crea automaticamente la seleccion “sele’.
Actions —srename selection

s#Abrir el archivo correspondiente al modelo, representar en cartoon

coloreado por cadena
File > Open

Hide — everything

Show — cartoon

color — by chain — by chain

s#Duplicar el objeto del modelo 2 veces, de modo de contar con 3

copias. Opcionalmente puede renombrar las copias.

Actions —»duplicate object
Actions — rename object

s:Finalmente se obtiene un sistema como se muestra a continuacion



2NS1 trimero
3 copias del modelo

Mondémeros seleccionados

= PyMOL Viewer

/2nsl_trimero//A’3 6 11 16 21 26 31 36 41 46 51 56 61 66 755 76 g1 g6 91 96 101 106
AVADKADNAFMMICTALYLFMTIPGIALFYGGLIRGKNYLSMLTAVTYTFALVCILWYYYGYSLAF GEGNNFFGNINWLMLKNIELTAYMGSIYAYIHVAFAGSFACITY
/Model_AmtB/// 27 31 36 41 46 51 56 61 66 74 76 a1 g6 91 96 101 . 106: 111 116 121 . 126: T31 %JE———éﬁ;;
chain
/Model_AmtB_chainB/// 27 31 36 41 46 51 56 61 66 71 76 81 86 91 96 101 106 111 116 121 126 131 {chainB}
/Model_Amt_chainC/// 27 31 36 41 46 51 56 61 66 71 76 81 86 91 96 101° 106 111" 116 121 126 131 {cha

Mouse Mode 3-Button Vie
Buttons L M =B | 1

8 Move MovZ Slab
-Box Clip MovS
PkAt Pkl MvSZ
Orig Clip MovZ
Cent Menu

- PkAt

S e
PUMOL>_ = v




s#Alinear cada uno de los 3 objetos correspondientes al modelo

con la seleccidén correspondiente.

Model AmtB: Action — align — to selection — chainA
Model AmtB chainB: Action — align — to selection — chainB
Model AmtB chainC: Action — align — to selection — chainC

s#De este modo se posicionan las 3 copias del modelo
superpuestas con el trimero. Ocultar 2NS1 y se vera el trimero del
modelo como se muestra a continuacidon



B PyMOL Viewer

/Model_AmtB///27 106 111 116 121 126 131

/Model_AmtB_chainB///27 106 111 116 121 126 131 ensl-tiineLo
{chainA?

/Model_Amt_chainC///27 106 111 116 121 126 131 Tohai )

{chainC}

e 3-Button Viewing
M R Wheel

PkAt Pkl MwSZ
Orig Clip MovZ
Cent Menu
- PKAt
¢ Residues

"2/ 21 G/sec




s#Grabar cada mondmero por separado con formato pdb

File —save molecule — (elegir molécula) »OK —(elegir destino) —Guardar
(Model AmtB chainA, Model AmtB chainB y Model AmtB chainC)

s=Abrir los archivos de los mondmeros con editor de texto.

s=Copiar toda la informacién del monémero B y pegarla debajo del
mondmero A, con cuidado de mantener la expresiéon “TER”

s#Repetir lo mismo para el mondémero C de modo de tener un solo
archivo con las coordenadas atomicas del trimero.

s*Modificar manualmente el archivo agregando una columna donde
indicar cadenas A, B y C. Guardar en formato pdb (paAmtB.pdb)

Esta es una tarea lenta y tediosa pero necesaria. Se suministrara el archivo final: paAmtB.pdb

e gy e e e | i T
4 Hiun 4 U LK 43 S.UE 4oLl 3055 ATOM 3055 ©DZ TYR ¥ 440 1,997 61.¢
§ LTOM 5 CB ALL 23 S.268  43.4 3056 ATOM 3056 CELl TYR A 440 2.367 62.%
6 ATON 6 N  ALAL 24 6.248 46.0 3057 ATOM 3057 CE2 TYR A 440 1.132  61.3
7 ATOM 7 Ch RLL 24 7.20%  46.9 3058 ATOM 3058 CZ  TYR L 440 1.317 62.0
8 ATON 8 ¢ ALA 24 £.572  48.3 3059 ATOM 3059 OH TYR A 440 0.477 61.E
S ATON g O ILi 24 7.221  49.2 3060 ATOM 3060 N  ASN A 441 7.344 63.3
10 ATOH g CE  ALL 24 g.426 47.1 3061 ATOM 3061 CAL ASN A 441 §.333 63.6
11 ATOH 11 W GLT 25 5.297 48.4 306z ATOM 3062 € ASN A 441 5.415 65.1
1z ATOM iz Ch GLU 25 4.512  49.§ 3063 ATOM 3063 O  ASN & 441 7.928 65.5
13 ATOM 13 C  GLU 25 4.373 49.7 3064 ATOM 3064 CE ASN L 441 9.706 63.0
s LTOM 14 0 GLU 25 4.205 48.9 2065 ATOM 3065 CG ASN A 241 9.635 61.5
] &ToH 15 CB GLU 25 3.153 43.5 3066 LEGI 3066 NDZ ASN A 241 9.597 61.Z
e +TOH 16 CG  GLT a5 £.245  50.7 206 @ 3067 OD1 ASN L 441 5.535 60.7
L 17 cb  GLT 25 1.635 50.9 2068 %RER 3068 OXT ASN L 441 5.917 65.%5
o 18 OE1 GLT 25 1.412  43.7 2063 LTOM 1 N ALLE 23 17.303 1.4
e TN iz CEz GLU 2s 1.455 51.5 2070 ATOM z CL ALLEB 23 17.615 &2.8
o 2T 0 M GLU 6 4.440  50.3 2071 LTOM 3 C ALLE 23 16.436 ©3.1
o TO1 el Ch GLu 26 4.302 511 3072 LTOM 4 0 ALLE 23 16.523 83.1
g Ton gz ¢ GLu z6 3.485  S2.9 3073 LTOM 5 CB ALL B 23 18.028 83.8
25 Ao ez O clu 26 3.5871 53.49 3074 ATOM 6 N LLLE 24 15.302 83.3
z: Egﬁ 2; Eg gtg 2: 2::21 ;Li 3075 ATON 7 i AMLLE 24 14.054 83.7
. e ep oLm ae o oni 524 3076 LTOM 8 C ALLE 24 13.196 2.5

3077 ATOM 2 o ALALE 24 12.097 &82.¢8

3078 ATOM 10 CE ALAL B z4 13.271 84,7



Listo el modelo del trimero del transportador AmtB de
Pseudomonas aeruginosal

- PyMOL Viewer

/pafmtB//7A/23 26 31 36 41 46 51 56 61 66 71 76 81 86 91 96 101 106 111 116 121 126 131 136 141 @il EEI—EF’
AAREEPYLNSGDTAWMLISTALVLLMTIPGLALFYGGMYRAKNYLSIMMACFAITGLITILWYYYGYSLAFDTAGMEKGYLNFNSFYGGLDKAFLSGLTADGLTSATALFPES

WFITFAMTF lpawﬂmm—mal—mp
=] 221 LS

de 3-Button V

M R
Move MovZ Slab
-Box Clip MovS
PkAt Pkl MwSZ
Orig Clip MowZ
Cent Menu

- PkAt

ing Residues

11 1/sec




Te animas a....

ssModelar la proteina reguladora GInK
**Ensamblar el trimero de la proteina regulatoria GInK

ssEnsamblar el hexamero AmtB-GInK de £ aeruginosa



Modelo del unidad biolégica de GInK de Pseudomonas aeruginosa

Mode 3-Button
- ] ¥ L

4= Rota Move
ft +Box -Box
Ctrl +/- PkAt
CtSh Sele Orig Clip Mowl
izlClk +/- Cent Menu
Clk Menu - PkAt
Selecting Residues

Frame [ 1/ 11 Z/Sec




Modelo del complejo AmtB- GInK de Pseudomonas aeruginosa

PyMOL Viewer

PytMOL> _




