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De la difraccio a I'estructura Simulacioé experiment difraccio raigs-X

Synchrotron Radiation Source
ESRF at Grenoble (France)

Experimental cabin

perimcnal ll A : i et = Control cabin SOURCE: ESRF




De la difraccio a l'estructura

1) POSICIONAMENT DE LA MOSTRA

-Pesquem i col-loguem manualment
un cristall al goniometre o bé al
canviador de mostres automatic.

-Tancar la sala, seguint les normes de
seguretat de la instal-lacio.

-Centrat del cristall al voltant de I'eix de
rotacié des de la sala de control.




De la difraccio a I'estructura

Recollida de dades

2) RECOLLIDA DE DADES

-Centrat del cristall al voltant de
I'eix de rotacio des de la sala de

control.
-Definir: angle i regié de rotacio,

temps d'exposicio,
distancia al detector,..

--Executar I'ordre de recollida
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De la difraccio a l'estructura Recollida de dades




De la difraccio a l'estructura

Recollida de dades

3) PROCESSAR DADES

3) imosflm

4) ESCALAR DADES

4) scala (ccp4i)

5) ANALISI DE LES DADES

5) hklview

6) BAIXAR DEL PDB UN MODEL INICIAL

6) www.pdb.org

/) RESOLDRE L'ESTRUCTURA PER RM

7) MOLREP (ccp4i)

8) CALCULAR EL MAPA DE DENSITAT

8) refmac (ccp4i)

9) REFINAMENT DEL MODEL

9) coot + refmac (ccp4i)

10) FER UNA FIGURA DE L'ESTRUCTURA

10) PyMOL




De la difraccio a l'estructura

Processament de les dades

3) PROCESSAMENT DE LES DADES DE DIFRACCIO

meszion  Settings

O & B @ [&159.33 % 159,12 [¢»286,71

Image View Tools

- Images
1..1
Inages 1 cell
* SpacE oL
B Bl Mosaicity
Lo i Mosaic block zize
S 4‘ Sector Albl_as0771 1 #i4,
Q) Matrix
% -®
00 Inage 2
1’_1
A

D

Hiztory

1 < & |Albl as0771_1_00L,ing

* 0B 86

T | -Clicar: per afegir les imatges

L% - Buscar-les al directori

| -Integrar les dades

-Obrir mosflm
-Afegir les imatges
-Indexar les imatges

-Refinar la cel-la

-

i) .--.. e
= s . —— .
- ..'ﬂ‘:_;-_..-—- i~

-Obrir una terminal i escriure:
>imosfim

-Clicar damunt la primera




De la difraccio a l'estructura

Processament de les dades

iMosFlm 1.0.7 - May 2012 (using Mosflm 7.0.9)

Se=zion  Settings

O & B ||&158.63 % 159,62 |¢»197,19 | |&5.00 @ 10,0 040,71 [ Z0.71 |§0.00

o 28 88 e E(zjo
\

Futolndexing

|'r-'-_-\|
II'\_\_j___}'II - K€
Inages Image=: |Albl_as0771 2 #4#,.img ﬂ| 1-2 ONR'e @: = Index
+ H Inage [ @ | Auta | Manual | Deleted | > I/ (I} | Search | Use| .
| § Albl_as0771_2_001,ing 45,00 - 46,00 1201 0 0 1078 & .
Indexing & Albl_as0771_2_002,img 135,00 - 136,00 1668 0 0 1860 @& ogds 3
4
_{;l
'y & Total 3170 0 0 2933 X
solutions: . . 0
2 Solution | Lat, | Pen, | 3 | b | C e | Cllcar' per anar a IndeXIng
HIT 1 (ref) aF 0 64,6 6.6 153.8 90,0
@ BT 2 (ref) 2P 0 64,6 GA6 1538 90,0 . . ’
W2 e s ren . o o8  wma 1=s wo | -Clicar: per executar l'indexat
HIT 4 (ref) P 1 B4.6 153,82 B4.6 80,0
5 (ref C 1 84,3 97.8  153.8 50,0 : 2 :
g L -Cercar: la solucié de penalti
B8] 7 (re) WP 19 7 sd6 1538 9.0 | menoriseleccionar-la (clicant)
HIT 8 (ref) nP 19 54,3 B4 6 154,0 90,0
1T 9 (ref) aP 20 64,7 64,5 153.9 80,0
1T 10 (ref) tp 20 B L6 fd.6 153.9 90,0 30,0 90,0 1,09 0,84 0.03 ¢
D11 (reg) nC 59 64,5  135.6  153.7 90,0 30,1 30,0 - - -



De la difraccio a l'estructura

Processament de les dades

iMosFlm 1.0.7 - May 2012 (using MosFlm 7.0.9)

eszlon Settings

128 R \
\
. Cell retinement \
L 4 X
Inages Inages: |1-6, 154-138 [a] % | Proces:
o £ Paramst.er | Value | Fix | i Inage |
] 1
Indexing Distance 195,20 [ 1594 %
Y-zcale 0,9930 [ Epnang HEEEEy )
Tilt o079 O 155,72 =
ly Twist o.02 O 152 E:]
Strategy Targent izl off=zet 0,000 [ 155
Radial offset oo00 O | 199.0 128
FMS residual 0,044 158
REMS res, fcentrall 0,041 158,58+ T T 1
ell Fefirensnt. [FMS res, {weighted) 0,650 ¢ 15 189
I Parameter | Walue| Fix | Des. [FMS residual
Integration 0 '61 n
.\._.0-0—00*' 0,07
a g4.07 [ 0,4 } '\./\'\.‘. _/./"'_'\.
@ b g7.74 [ (aTaT=
152,41 i . . .
history | [°, .t O o2 -Clicar: anar a Cell Refinent
P 20,00 [ 004 N amam e
r 90,00 [ it s . "
07 | 0.2 ———— -Escollir: rang d'imatges
165 159
Cell | al b c -Clicar: a Process
1 Initial 84 .52 97 .96 1540
ﬁ Final a4 07 87,74 155,41 80,00 80,00 9
Std dev 0,01 0,01 0,01 0,00 0,00

Ho Warting



De la difraccio a l'estructura Processament de les dades

iMosflm 1.0.7 - May 2012 (using MosFlm 7.0.9)

settings
15 8 [ oR | B E=Albl_as0771_10_001.w o5 [ AuickSumm AuickScale | r
P Integration
I\‘-t-"‘ﬂl
Inages Images: I IEI it 5 Abort Paus
+F Paraneter | Walue| Fix | - Inaze || %
£ 1] 13
Indexing Distance 196,40 159.4 %g‘
Y-zcale 10000 16
Tilt 0,08 159,2 %g
Twist 0,01 19
Strategy Tangential offszet 0,000 159,0 20
Radial offset 0,000 | Beam u 23
EMS residual 0,041 158, 24 ' r . o3
FMS res, {central: 0,043 10 20 30 /
ell Refinement ' - T —
Parameter | Walue| Fix | Tl Elock | | | I I |
M 0.6 . @{-@— ®|[«@® @
Integration a 84,07
2] S97 L. id 0.4
c 153,41 0.2 p@S.@* -0 || -6 @
@ “ 20.00 0.0 e — m
. a 30,00 . i _ .
Histary 2000 _ -Clicar: anar a Integration
T + 0;.2 T T T 1
10 20 a0
Paramnster Fulll Partial] _ ir: "
I/ (I (=umd 0,00 25,70 Esco"Ir rang d Imatges
Ref lections 0 BR53 | 40
I/ I} HR {prf? 0,00 5,60 .
<I/@ (13> HR {sum) 0,00 6.00 | 20 deth> ertyes _Clicar: a Integrate
Ref lect. ions HE 0 957 13 E e I I I -
Overloads 52 )> {prf) full ) | % 472252 hR 1L 3 LBl B
Bad spots 15 A

Yostrefining image 24

Mo Warnir




De la difraccio a l'estructura

Escalar dades

4) ESCALAR DADES

-Escalar el fitxer .mtz sortida de
imosflim.

-Emprar la versio antiga del

Project | Help
Program List Scala - Scale Experimen| Truncate. rojectDir
Rotaprep (now called Combat) J} File
ASPS Job titie -Incloure Rfree en I'mtz final ja i Y
Scala [ Customise Scala process (default is t escalat_ e
Scaleit [~ Separate anomalous pairs for merging
Scalepack2mtz ¥ Run Ctruncate —-|to-uutput‘.'ﬂ _Hi ha un monoémer a l'unitat ‘roject
:::::’ e e ASSIMEtrica de 700 aminoacids
SFall MTZin PROJECT — | Browse | View |
Sfcheck [ Override automatic definition of 'runs’ to mark discontinuities in data —
Stiools [ Exclude data resolution less than Angstrom or greater than Angstrom
MTZout PROJECT — | Browse | View | bor —
Convert fo SFs & Wilson Plot [
Sigma-A Estimated number of residues in the asymmetric unit
Skeicher Use dataset name — |a= identifier to append to column labels ¥
SLoop Data Harvesting [ | |5 available
Sotomon Define Output Datasets r J Exit
Scaling Protocol r
I ... s - I




De la difraccio a l'estructura

-Escalar el fitxer .mtz sortida de
imosflm.

-Emprar la versio antiga del
Truncate.

Program List

Refmacs

Reindex

Revise

Rotamer

Rotaprep (now called Combat)

ol 22:48:34 RUNNING scala
4 18 Jul 14 FINISHED check
2 17 Jul 14 FINISHED check
1 17 Jul 14 KILLED check

-Incloure Rfree en I'mtz final ja
escalat.

Scala - Scale Experimental Intensities

Enter input MTZ file name (HKLIN)

!
|
|
|
|
|
|
|

Scaleit |
|
|
|
|
|
|

RSPS
Scala Job title |[Mo title given)
[~ Customise Scala process (default is to refine & apply s
[~ Separate anomalous pairs for merging statistics
Scalepackzmiz ¥ Run oldTruncate — |tu output Wilson plot and SFs
Sculptor [+ Ensure unique data & add FreeR column for 0.05 f
Sequins [~ Extend reflections to higher resolution:
SFall [~ Generate Patterson map and do peaksearch to check fo
Sfcheck MTZin Full path. — |a’l'mmea'guimxaiaa'Escripturl-'Ul:E_E
Sftools [~ Owerride automatic definition of 'runs’ to mark discontin

[ Exclude data resolution less than |36.347  Angstrom

</pre>
</html=
<! --SUMMARY_END- -></FONT></B

guimxaia@guimxaia-ubuntu:~/
Top level CCP4 directory 1is
Using CCP4 programs from /xt

MTZout Full path.. —-|a’l'lumea'guimxaIa;'Escripturl-'Ul:E_

Convert to SFs & Wilson Plot
Estimated number of residues in the asymmetric unit 700
dataset name

Use — |as identifier to apper

[+ Include the intensities in the output MTZ file(s)

-Obrir: ccp4i (en una terminal)

-Escollir: en el llistat de programes,
Scala. -cal clicar 2 cops-

-Introduir-hi: el fitxer .mtz sortida
d'imosflm a MTZ in i donar-li un nom
de sortida a MTZ out

-Run, empreu “old Truncate”

-Seleccioneu “Ensure unique data...
FreeR column”

-Ompliu el nombre de residus de la
unitat assimetrica

Data Harvesting

Iv|
I




De la difraccio a l'estructura

5) ANALISI DE LES DADES

om0

HKLview 2.5

[ Edits allowed

||:||Select item

[AFile: albl_as0771 10 001 scalal.mtz

Display parameters

Scale low : 1
high - 1137

Pick area: T: 11
Z: 11

Outer circle 1.47

Resolution 1.47
Golumn lsbel F Hew
sum partials

Main menu

hkl file

Min 1
overlay [7] on
Colour [¥]Elack on white

Max 1137

Eeread file

Dizplay F

Zone normal

CGircle resolution &
o0 0.0 0.0 0O
Zone normal 0 1 0
Zone lewel 1]
hkkl 0 0 0
F: 0 =sd: i]

Intensity displayed
Symmetry applied

Column label: F_New
Cell dimensions:
84.1 97.7 153.4

90.0 S0.0 90.0

]| |
Output

Pixmel a a

Resolution 0.o0

Spacing A 0.00a

ZoomFactor a

0kl

ho1l

hk0

hhl

Mkl

hN1

hkN

Hext level

Previouz level

Level number

Redraw image

Eescale image

Pick

Measure

Circles

Axes off

Zoom

Exit

1

-Obrir el fitxer . mtz amb el
progama hklview.

-Comparar intensitat reflexions
|=2n o I=2n+1 per veure si hi ha
extincions degudes a eixos 2,

| -Obrir: hklview NOMFITXER.mtz
+,* (en una terminal)

3 -Zona hOl: clicar la zona hO0l i fer-hi

un zoom amb el botd esquerra

. damunt l'eix |

-Clicar: les reflexions més intenses i
mirar si sbn només parell (eix 2.) o
i no (eix 2). Al requadre OUTPUT,
| apareix els valors de la intensitat (F)
| de les reflexions.




De la difraccio a l'estructura

Analisi de les dades

Bravais Lattice

Primitive Cubic

I Centered Cubie

F Centered Cubic 09

210

Primitive
Rhombohedral

Primitive
Hexagonal

Candidates

195
198

207
208
212
213

197
199

211
214

196

146

155

143
144
145

149
151
153

168
169
170
171
172
173

177
178
179
180
181
182

P23
P213

P432
P4232
P4332
P4132
123
1213

1432
14132
F23

F432
F4132
R3

R32

P3
P31
P32z

p312
P3112
P3z12

0 P321

P3121
P3221

P6

P&l
P65
P&z
Pod
P&l

P622

Pa122
P6322
P6222
Pa422
Pn322

Reflection Conditions

{2n,0,0)

{2n,0,0)
(4n0,0)*
(4n,0,00*

{4n0.0)

{4n0.0)

(0.0.3n)*
(0,0,3n)*

(0,0,3n)*
(0.0.3n)*

(0.0, 3n)*
(0,0,3n)*

(0,0,6n)*
(0.0,6m)*
(0,0 3n)*
(0.0, 3n)**
{0.0,2n)

(0.0.6m)*
{0,0,6n)*
(0,0, 3n)**
(0.0, 30+
{0,0,2n)

Bravais Lattice

Primitive
Tetragonal

1 Centered
Tetragonal

Primitive
Orthor hombic

C Centered
Orthor hombic
1 Centered
Orthor hombic
F Centered
Orthor hombic
Primitive

Mo noclinic

C Centered
Mo noclinie

Primitive Triclinic

Candidates

73
76
77
78

B9
90
91
92
93
94
95
96
79
80

97
98
16
17
18
19

P4

P41
P42
P43

P422
P4212
P4122
P41212
P4222
P42212
P4322
P43212
14

141

1422
14122
p222
p2221
P21212
P212121
2221
222
[222
1212121

F222

P2
P21

2

1 Pl

Screw Axis
concerned reflection conditions
symbol orientation [reflections |(observable reflections)
Reflection Conditions ‘ 21 ‘ [100] ‘ H0O0 ‘ H=2n
| | [010] | ok0o | K=2n
(0.,0.4n)*
©0.0.20) | | [oo1] | oo | L=2n
©.0,4n)* | 41,45 | [1000 | HOO | H=4n
om0 | kean
(0.0, 4n)* | | [oo1] | oo | L=4n
(0,0,4n),(0,20,0)**
0.0.2n) | 4 | [100] | HO | H=2n
(0.0,20),(0,20,0)
0.0.4n)* | | [010] | oKO | K=2n
(0,0,4n),(0,2n,0)** ‘ ‘ [001] ‘ 00L ‘ L=-2n
(0.0.4n) 3,3, | [001] | OOL | L=3n
oo | 61,65 | [00.1] | O00L | L=6n
Abdn
(©.0.20) | 636 | [001] | OOL | L=3n
. o
2n0/00.20.0), | 6 | (o1l | oorL | L=2n
(0.0.2n)
10,0.2.1)
L]
Lattice Type
sym_bo]| ohservahle reflections ‘ extinguished reflections
{(0.2n.0) ‘ P | HKL arbitrary ‘ non
| I | H+K+L-2n | H+K+L=2n+1
‘ F | H,E.L all even or odd ‘ H+K=2n+1 or K+L=2n+1 or H+L=2n+1
| A [K+L=-2n | K+L=2n+1
| B | H:L=2n | H+L=2n+1
| C | H:K-2n | H+K=2n+1
‘ R* | -H+K+L=3n or H-K+L= En‘




De la difraccio a l'estructura

Baixar del PDB un model inicial

6) BAIXAR DEL PDB UN MODEL INICIAL

G} | @ www.pdb.org/pdb/home/home.do

i Most Visited v+ BJIBMB  Rodalies [@UBUNTU~ [@JOBS~ [MuVIC ZEMeteo

-Anar al PDB i cercar una
estructura pel seu codi XXXX.

-Baixar les coordenades.

o
[ |

PROTEIN DATA BANK

Everything Author Macromaolecule Sequence Ligand o

e.q., PDB 1D, molecule name, author

Browse Search History, Previous Results

omolecular Resource

Customize This Page

Biological Mac

Full Description

Available on the

App Store

1t Learn: Featured Molecules

ANDROID APP ON

Structural View of Biology

s MEMBEER oF THE R IPIDERE ¥

An Information Portal to Blological Macromaolecular S
As of Tuesday Jul 29, 2014 at 5 PM PDT there are 102158 Structures

PDB Statistics

Latest rele
April 201

- 'L_ o2y
- oy
List Wiew of Anchive By: Title | Date | Category Browser

Compatibility Chec

Molecule of the Month

Microtubules
Microtubules are the railways of the cell. They are b
cytoplasm, providing support and providing tracks for th
kinesin and dynein. These motors pull many types of cargo

P Google play

t PDBE-101

Structural View of Blokogy
Understanding PDB Data
Molecule of the Month
Educational Resources
Author Profiles

Hide

separating the duplicated chromosomes into two daughter ce

Full Article

t MyPDB Hide

. sturdy filaments that extend through the
ticn of two types of protein motors:
ough the cell, ranging from small
vesicles to entire mitochondria. They also play a starring role in the process of cell division,

I- *

[Website Release An

+ DIrSA DNR Nawe

Protein Structure Initiative Featured System
Power in Numbers

Login to your Account
Register a New Account

-Cercar: introduir directament el
codi PDB (XXXX) en el camp
SEARCH.

MyPDBE Help Page

1 Home Hide

Mews B Publications

There is power in numbers, and bacteria take advantage of this by cooperating with their neighbors Your quieries nriumed the iolow
to colonize an environment. In a process called "guorum sensing”, bacteria communicate with one
another, making decisions as a group about the optimal type of growth. For instance, sewveral
strains of opportunistic bacteria use this process to create biofilms when they find a susceptible

host, switching from an individual, exploratory mode of living to a group effort that forms a tough,

|y aFE

] GREEN FLU

Chcki o PDB D o quary 1o vi



De la difraccio a I'estructura

Baixar del PDB un model inicial

-Anar al PDB i cercar una
estructura pel seu codi XXXX.

b.org/pdb/explore/explore.do?structureld=4G33

v @] [v Good

BiBMBE . Rodalies [EUBUNTU~ [EJOBS~

MuwIC EMeteo [@DICCs »

[WBANCS ~

-Baixar les coordenades.

[ CH

i PDB-101

Everything Author Macromolecule Sequence Ligand (7]

= e.g., PDB ID, molecule name, author

Search History 1), Previous Results 1

& memeer oF THe B IPIDE  #EMDataBank

An Information Portal to Biological Macromolecular Structures
As of Tuesday Jul 29, 2014 at 5 PM PDT there are 102158 Structures

PDB Statistics [ ] @ &

llites

Crystal Structure of a Phospholipid-Lipoxygenase Complex from
Pseudomonas aeruginosa at 2.0 A (C2221)

DOI:10.2210/pdbag33/ pdb

Structure and interaction with phospholipids of a prokaryotic lipoxygenase from Pseudomonas
asruginosa.

Garreta, A. ., Val-Moraes, 5.P..", Garcia-Fernandez, Q. ., Busquets, M..>, Juan, C. =, Oliver, A. =, Ortiz,
A. o, Gaffney, BJ., Fita, 1. o, Manresa, A., Carpena, X. =

Journal: (2013) Faseb ). 27: 48114821

PubMed: 23985801 (i
PubMedCentral: PMC3834787 [
DOI: 10.1096/fj.13-235952 ¢
Search Related Articles in PubMed [

PubMed Abstract:

Lipoxygenases (LOXs), which are essential in eukaryotes, have no confirmed function in prokaryotes that are
devoid of polyunsaturated fatty acids. The structure of a secretable LOX from Pseudomonas aeruginosa (Pa_LOX),
the first available from a prokaryote, presents significant differences with...

[ Read More & Search PubMed Abstracts ]

Primary Citation 4 Biolo mmCIF Flie

¥ Display Files ~
* Download Files

‘ 4G3

FASTA Seguence

FDB Fie [Text)
FOE Flie (gZ)

mmCIF Flle (gz)
FDEMLXML Flle
PDEMLHML File {gz)
Structune Factor (Text)

Structure Factor {gz)
Biziogical Azsambly 1 (gZ) (A)

Bigdgaical Accambiyv 2 [g7) (S]

-Download Files: posar-se al

damunt i seleccionar “PDB File (txt)”

i 3D View More Images...

No symmetry
Stoichiometry: Monomer
Biological assembly 1 assigned by authors




De la difraccio a l'estructura Resoldre I'estructura per Reemplag Molecular

7) “RESOLDRE” L'ESTRUCTURA PER RM -Anar al CCP4i, i escollir Molrep.
-Fer el RM, amb:

e A S
-I'output de l'escalat (MTZ)
This interface is for version 11.0 of Molrep 'Ilmltant Ia maX. reSOIUCIO a 3.5A

Job title [I
Do molecular replacement — | performing rotation and translation function — |

Get input structure factors from MTZfile —

[ Input fixed model
[ Multi-copy search

[~ Use sequence

MTZin PROJECT _-| Browse | View |

Use [ Intensities

FP — | SIGFP — |
Modelin PROJECT — | Browse Wiew
Coords out PROJECT — | Browse | View

Experimental Data {Resolution,ANISO,DIFF,BADD,INVER,DSCALE....)
The Model {SIM,COMPL,SURF,.NMR,NCSM,DSCALEM...)

Search Parameters (NMON.NP,NPT,PST,STICK,LOCK....)

Infrequently Used Parameters (MODE,SAPTF,RAD,PACK,SCORE,LMIN,NOSG)

Run — Save or Restore — Close

SR
[l




De la

difraccio a l'estructura

Molrep - Molecular Replacement

i Get input structure factors from MTZfile —

I [ Input fixed model
I I Multi-copy search

This interface is for version 11.0 of Molrep

I Job title

-Anar al CCP4i, i escollir Molrep.

-Fer el RM, amb:
-el model baixat del PDB,
-I'output de l'escalat (MTZ)
-limitant la max. resolucio a 3.5A

Do molecular replacement — | performing rotation and translation function —

| [ Use sequence

;mln Full path.. —-|xalaa'EscrIpturi.-'lJl:E_EIJ14;‘ALBEFIT.-'AIh1_asIJTT1_1ﬂ_0ﬂ1_5cala1.mlz Browse | View |

|Use [ Intensities
1FP F_New — | SIGFP

SIGF_New — |

{Modelin  Full path.. —-|a'humea'guimxaiafBaI:adesde&S.pdh

Browse | View |

|Coords out Full path.. — |ome/guimxaia/EscriptoriUCE_2014/ALBERT/4G33_molrep1 .|:l:||:

| Experimental Data (Resolution, ANISO,DIFF,BADD,INVER, DSCALE,..)

Use data to maximum resolution | 3.5

minimum resolution

Use default scaling —

[ Apply additional Boverall factor (Badd)

The Mode! {(SIM,COMPL.SURFNMR,NCSM.DSCALEM...)

Search Parameters (NMON,NP,NPT,PST,STICK,LOCK,...)

Infrequently Used Parameters (MODE,SAPTF,RAD,PACK,SCORE,LMIN,NOSG)

Run — Save or Restore —

-Introduir:
-fitxer de sortida de l'escalat,
format *_scala.mtz) al camp MTZ in
-fitxer de coordenades del PDB
(format XXXX.pdb) al camp Model in

-Clicar: la casella Experimental
Data, perqué s'obri un desplegable

-Introduir: el 3.5 a max. resolution




De la difraccio a l'estructura Calcular el mapa de densitat

-Anar a refmac.

8) CALCULAR EL MAPA DE DENSITAT

-Fer un Refinament de Cos Rigid:
| -la sortida de MOLREP,
-'output de I'escalat (MTZ)

Observed amplitude (FF) and obligatory sigma (SIGFP) -limitant a 5 cicles de refinament

“n‘“”“'“ — - S \ -limitant la max. resolucio
o Fi retineme L no r Se Information =i IRy .
I_Inputﬂx':dT;:d:aramatam ” = . entre 20 ! ZOA
no — |tw1n refinement
MTZin PROJECT — | Browse | View
FP — |Sigma —
MTZout PROJECT — | Browse | View
PDBin PROJECT — | Browse | View
PDBout PROJECT — | Browse | View
Refmac keyword file PROJECT — Browse View
Refinement Parameters [
Rigid Domains Definition v
Edit list _-| Add Domain Definition |
Monitoring and Output Options o
Scaling o |7

Run — Save or Restore — Close




De la difraccio a l'estructura

Run Refmacs Initial parameters from /home/guimxaia/CCP4_DATABA

Enter input coordinate file name (XYZIN)

-Anar a refmac.

-Fer un Refinament de Cos Rigid:
-la sortida de MOLREP,
-I'output de I'escalat (MTZ)
-limitant a 5 cicles de refinament

Job title |Rigid body refinement using isotropic B factors

-limitant la max. resolucio

MTZout Full path. —

PDBin Full path. —

PDBE out Full path. —

Refmac keyword file PROJECT — |

Do rigid body refinement - - using no prior phase information — |Inpu1 ]
[ Input fixed TLS parameters entre 20 I ZOA
no — |lwin refinement
MTZin Full path. — |a1'gulmxa ia/EscriptoriUCE_2014/ALBERT/Alb1_as0771-10_001_scala.mtz I . I .
. — — |Sigma s —Oc€l€CCIONAT:

/home/guimxaia/EscriptorilUCE_2014/ALBERT/VE9F_rigidi.mtz
/home/guimxaia/EscriptorlUCE_2014/ALBERT/AG33_molrep1.pdb

/home/guimxaia/EscriptoriUCE_2014/ALBERT/V&9F _rigid1 .pdb

-"rigid body refinement’ en el
1 primer desplegable

. -MTZ in: el fitxer sortida d'Scala.

Refinement Parameters
Do 5 cyc maximum likelihood rigid body refinement

Use hydrogen atoms: nerate all hydrogens

— |and |+ output to coordinate file

I+ Resolution range from minimum |2 to (2.0

v Use automatic weighting v Use experimental sig
Refine overall B-factor

weight Xray terms

_ -PDB in: el fitxer sortida de
MOLREP.

-out: va bé posar un nom més facil
en la sortida “*_rigid1.mtz o .pdb”

[v Exclude data with freeR label FreeR_flag
S -Canviar: el nombre de cicles en el
et == desplegable Refin. Parameters a 5
Monitoring and Output Options
Run = Save or Restore | -Limitar: la ressolucié minima (a 20)

i la maxima a 2
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-Obrir el programa coot.

9) REFINAMENT DEL MODEL

-Fer un Refinament de Cos Rigid:
Coot 'File Edit Calculate Draw Measures > HID About Extension: -la sortida de MOLREP,

Open Coordinates... 'I'OUtDUt de l'escalat (MTZ)

Auto Open MTZ... R/RC -limitant a 5 cicles de refinament
Open MTZ, mmCIF, Fcf or phs... Map -limitant la max. resolucié

®

) | OpenMap.. © entre 20 i 2.0A
&8 ©
_ Close molecule/map... i
' Import CIF dictionary... T
. Get Monomer...
Search Monomer Library... s
& | SMILES.. 3
&= | Fetch PDB using Accession Code... 2
Fetch PDB & Map using EDS...
@ Save Coordinates... ""
o Save Symmetry Coordinates... 4*

4 [ 5 . . .
E Save State... N -Anar a: una terminal i escriure-hi
pram— Recover Session... >coot

Exit . -Obrrir: les coordenades (fitxer
s *rigid1.pdb) i 'MTZ que conté les
X fases (fitxe *rigid1.mtz)

+

4
[

| PR 1 e
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w (2% ResetView H Display Manager |

R/RC

‘7\ "y Go To Atom... (F6) =
4 ; d
4 "-= g AP

®©® GoToAtom..

wlll

Define an Atom For Centering:

0..CE_2014/ALBERT/V89

)) [89 ‘RemdueNumber

= [CA Atom Mame

Chains

B " ChainA

|_ </ Apply _ ® Close

\(igid1.pdb - | Molecule

A Chain Update figm Current Postion

-Obrir el programa coot.

-Fer un Refinament de Cos Rigid:
-la sortida de MOLREP,
-I'output de I'escalat (MTZ)
-limitant a 5 cicles de refinament
-limitant la max. resolucié

entre 20 i 2.0A

-Obrir: la finestra “Go To Atom”, i en

| Previous Residue 1 Next Residul fer “Apply” anar a la zona que cal

corregir / modificar /mutar, etc..
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& |23 Reset View H Display Manager =

-Obrir el programa coot.

-Fer un Refinament de Cos Rigid:
-la sortida de MOLREP,

-I'output de I'escalat (MTZ)
-limitant a 5 cicles de refinament

-limitant la max. ressolucio
entre 20 i 2.0A

Define an Atom For Centerin

E 2N1AMM BEDTMN/QOE rinid1 odb ¢

-Mutar: serveix per mutar i
autorefinar el residu canviat. Un cop
activat (amb un clic) cal situar-se
damunt el residu a canviar i clicar-lo
amb el botd esquerra.

-Desar: després dels canvis
pertinents, cal desar les noves
coordenades: File / Save
Coordinates ) donar-li un nou nom,
per ex. “*ref2_0.pdb”.

(
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%@ Run Refmacs Initial parameters from /home/guimxaia/CCP4_DATABASE/12_refmac5.def

Job title Rigid body refinement using isotropic B factors

Do restrained refinement — |using no prior phase information — ‘inpul

[~ Input fixed TLS parameters

no — |mrin refinement
Use Prosmart: no — ‘{
MTZin Full path.. — |/home/guimxaia/EscriptoriUCE_2014/ALEERT/Alb1_as0771_10_001_C2221_scala.miz
FP F_New — |Sigma SIGF_New

MTZout Full path.. —-I|fhoma:'gulmxaIafEacrIptorh'Ut:E_ﬂMm‘nLBEFITNBBF_raﬂ.mt:

PDBin Full path. — |/home/guimxaia/EscriptorilUCE_2014/ALBERT/V83F_ref2_0.pdb
PDE out Full path.. — |fhomm‘gulmxalafEurIptorIJ'UEE_201dJALBEFITNBBF_ra1‘2.pdh

LIBin Full path. — |[/home/guimxaia/PROJECT 11_lib.cif
Outputlib PROJECT — |VBIF _rigid2_0.cif
Refmac keyword file PROJECT —

Data Harvesting
Refinement Parameters
Do 10 cycles of maximum likelihood restrained refinement

Merge LIBIN

Use hydrogen atoms: generate all hydrogens — land v output to coordinate file

-Obrir el programa refmac.
Aquest cop caldra fer un
“refinament amb restriccions” en
comptes d'un “rigid’, del fitxer de
coordenades modificat amb coot.

-Farem:
-10 cicles de refinament
-limitant la max. resolucio
entre 20 i 2.0A

-Si falla:

-clicarx2 damunt del projecte per
veure quin missatge dona. Si al
final de tot, ha creat una llibreria de
format .cif, copiar-la, introduir-la en
el camp LIB i correr Refmac de

to 2.0

v Use automatic weighting (v Use experimental sigmas to weight Xray terms
[ use jelly-body refinement with sigma 0.02
isotropic

v Resolution range from minimum 20.0

Refine — |temperature factors

[v Exclude data with freeR label FreeR_flag — | with value of 0

NOou.
I

Setup Geometric Restraints

Setup Non-Crystallographic Symmetry (NCS) Restraints

sl

Save or Restore

sl
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= Run Refmacs Initial parameters from /home/guimxaia/CCP4_DATABASE/12_refmac5.d¢

Job title Rigid body refinement using isotropic B factors

Do restrained refinement using no prior phase information — ‘inpul

[~ Input fixed TLS parameters

no — |mrin refinement

Use Prosmart: no

MTZin Full path. — |/home/guimxaia/EscriptoriUCE_2014/ALBERT/Alb1_as0771_10_001_C2221_ scala.miz

FP F_New — |Sigma SIGF_Nev
MTZout Full path. — ]fhomafgulmxa la/EscriptorilUCE_2014/ALBERT/VEOF_ref2.mtz

PDBin Fullpath. — |home/guimxaia/EscriplorlUCE_2014/ALBERT/VBIF_ref2_0.pdb

PDBout Fullpath. — '|fhomafgu|mxa|af|sac riptori/UCE_2014/ALBERT/V89F_ref2.pdb

LIBin Fullpath. — |/home/guimxaia/PROJECT 11_lib.cif Merge LIB

-Obrir: refmac des de ccp4i. Una
bona opcio és apretar tecla
Majusc+dos clics damunt l'antic
treball de refmac ja corregut
anteriorment.

-Seleccionar: “restrained
refinement” en el desplegable.

-Modificar: els noms dels fitxers de
sortida i entrada. El d'entrada és el
pdb que acabem de mutar.

Outputlib PROJECT — |VBIF _rigid2_0.cif
Refmac keyword file PROJECT —

Browse | View ‘

Browse | View ‘

Data Harvesting

-

Refinement Parameters
Do 10 cycles of maximum likelihood restrained refinement

/VW

Use hydrogen atoms: — |and v output to coordinate filJ

generate all hydrogens
to 2.0
v Use automatic weighting (v Use experimental sigmas to weight Xray terms
[ use jelly-body refinement with sigma 0.02

isotropic

v Resolution range from minimum 20.0

Refine — |temperature factors

[v Exclude data with freeR label FreeR_flag — | with value of 0

resolucio.

-Obrir: el desplegable “Refinement
parameters”. | indicar-li que sén 10
cicles de refinament, i els limits de

Setup Geometric Restraints

Setup Non-Crystallographic Symmetry (NCS) Restraints

sl

Save or Restore |

=
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™ (= Run Refmacs Initial parameters from /home/guimxaia/CCP4_DATABASE/12_refmac5.def

Job title Rigid body refinement using isotropic B factors

Do restrained refinement — |using no prior phase information — ‘inpul
[~ Input fixed TLS parameters
no — |mrin refinement
Use Prosmart: no —j{
MTZin Full path. — |/home/guimxaia/EscriptoriUCE_2014/ALBERT/Alb1_as0771_10_001_C

FP F_New — |sigma

2221_scala
SIGF_New

MTZout Full path.. —-I|fhoma:'gulmxaIafEacrIptorh'Ut:E_ﬂMNﬁLBEFITNBBF_raﬂ.m
PDBin Fullpath. — |/home/guimxaia/EscriptoriUCE_2014/ALBERT/VB83F Tef2_0.pdb

FDB out Full path.. —-'|frmmmgu|mxa|ans=crlptoruuce_zo1 BERT/V89F_ref2.pdb
LIE in Full path. — ahumea'gulmxaiaa'PHDJEM

Output lib  PROJECT — ||VBIF_rigid2_0.cif

Refmac keyword file PROJECT —

Merge LIBIN

Data Harvesting

Refinement Parameters
Do 10 cycles of maximum likelihood restrained refinement
generate all hydrogens

to 2.0

v Use automatic weighting (v Use experimental sigmas to weight Xray terms
[ use jelly-body refinement with sigma 0.02
isotropic

Use hydrogen atoms: — and v output to coordinate file

v Resolution range from minimum 20.0

Refine — |temperature factors

[v Exclude data with freeR label FreeR_flag — | with value of 0

-Llibreria: si falla el refinament,
mirar el fitxer de control (log out) -o
bé clicant dos cops al damunt o bé a
I'opci6 “View Files From Job”. Si al
final de I'arxiu, ha creat un fitxer de
format *.cif, copiar-lo amb Ctrl+C i
col-locar-lo en el treball de refmac
anterior i fer-lo correr de nou.

-Rf/Rfree: si ha arribat fins el final,
mireu de nou el log out, i tindreu els
valors Rfactor i Rfree que
determinen la qualitat del model.
Felicitats, ja teniu l'estructura resolta
| refinadal

|

Setup Geometric Restraints

Setup Non-Crystallographic Symmetry (NCS) Restraints

sl

Save or Restore

sl
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-Obrir el pdb originat amb el darrer
refinat de refmac.

FER UNA FIGURA DE L'ESTRUCTURA

@™ & The PyMOL Molecular Graphics System

File | Edit Build Movie Display Setting Scene Mouse Wizard Plugin

Open...

Save Session
Save Session As...
Save Molecule...
Save Image As
Save Movie As

Log...
Besume...
Append...
Close Log
Run...
Quit
Reinitialize

Skin

POl _

-Amagar (H): el format de la
representacio de “lines” i mostrar

e 1 b
L img mos flm_20140804_211630. sum Reset (S) el format “cartoon’.
.img mosflm_20140804 221424 .mat Unpick
| img mosflm_20140804_221424.sum 1< | <
.im refmac-from-coot-0.1o [ -
lmg refmac_uersign_tmpllug [ 1 Comn -Centrar (PyMOL> center)- en el
- Mg [t |

residu que vulgueu mostrar

-Mostreu-lo en format sticks

-Fer una captura de pantalla en
format .png (png), tot canviant el
fons a blanc.
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Dibuix del model

? The PyMOL Mgiecular Graphics System

File Edit Build Movie Display Setting Scene Mouse Wizard Plugin

-Obrir: pymol des de la terminal.
Anar a File i obrir el pdb final de
refmac.

refmac-from-coot-0.log
refmac-version-tmp.log

Alb1_as0771_10_094.img
| Alb1_as0771_10_095.img

| [ AL I _ Lo d i i e LIl

-Clicar sobre el nom del fitxer:
(Hide) i seleccionar Lines. Anar a

PyMOL>|

(Show) i Seteccionar Cartoon.

{zg]led

Image size = 1600 x 1200

-Anar a la linia de comandes PymoL>
i escriure-hi (linia a linia):
center V89F* and resi 89
show sticks, V89F* and resi 89
set cartoon_side chain_helper, on
hide sticks, V89F* and elem H
bg_color white
ray 1600, 1200
png Mutacio V89F.png

Tt

State 1.

duesz

1
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