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1 - Quick Start on XDS
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1.1 - Documentation and Information

e XDS written by Wolfgang Kabsch (MPI Heidelberg) and co—developed by Kay Diederichs (Uni Konstanz)

e Main Site and Download: http://xds.mpimf-heidelberg.mpg.de

e Wiki, GUI, Auxiliary programs: https://strucbio.biologie.uni-konstanz.de/xdswiki

e Questions will also get answered at the CCP4bb: http://www.ccpd.ac.uk/ccpldbb.php
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1.2 - How to use XDS

Requirements:

1. Diffraction Images

2. XDS.INP: Instruction file for XDS — plain text format

Output:

1. Single Text file XDS_ASCII.HKL
e Scaled and corrected data

e Contains full description of experiment — ready for import
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File  Edit

7= -

Task menu

History Utilities Projects Help

"

Viewin Coot  Viewin CCP4mg  Export MTZ  Help

Job list Project directory

Bibliography  Clanejob  Run

\ |Q |Joh/Fl\a

| Evaluaion

File Edit History Utilities
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Projects  Help
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1.3 - From XDS ASCITI.HKL to MTZ-ile

& &

Run on server

Import merged data, sequences, alignments or coordinates

Integrate X-ray images

= @ X-ray data reduction and analysis
H; Data reduction - AIMLESS

Generate a Free R set

Estimate cell content

Calculate self rotation function

Experimental phasing

& Molecular Replacement
é;r" Model building and Graphics
‘{ Refinement

4. Ligands
E¢2 validation and analysis

Export and Deposition

j? Reflection data tools
5? Coordinate data tools
$ Developer tools

Jo& %

The job is Pending

Taskmenu  ViewinCoot Viewin CCPAmg  ExportMTZ  Help  Bibliography Clonejob  Run  Run on server
Jablist | Project directory Job 1: Data reduction - AIMLESS
EEEE | Evaluation Tnput | Results | Comments |

P 5cote and anolyse unmerged data and suggest space group (Pointiess, Aimiess, Ctruncate, Freeflag) [
Generate a Free R set for a complete ser of reflection indices to @ given resolution (FreeRfiag)
Estimate number of molecules in the asymmetric unit and solvent content (Matthews_coeff)

Evaluate data for anisatropy, optica resolution, pseudo translation and perform self-ratation function (Molr

-&iﬂ Bioinformatics including model preparation for Molecular Replacement
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Joblist | Project directory

History Utilities  Projects

Help
by |

@

Taskmenu  Viewin Coot  Viewin CCP4mg  ExportMTZ  Help  Bibliography Clonejob Run  Run onserver

Job 1: Data reduction - AIMLESS

‘ |Q |thiFME

|Eva\uatlun

The job is Pending

Input | Results | Comments | wsm—=mma_
rF

. * 1 Data reduction

.. * 1Dara reduction
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[ Input Data | Important Options | Additional Options |

Jab title | Data reduction

Use data from job as input below.

R

[ Unmerged reflectians loaded fram XDS_ASCILHKL by job 1

Batches in file:

Exclude batches from calculations and output |

Resaton rarge ) [0 [ homum reion i 1004

[] use explicit resolution range in symmetry determination as well as in scaling

Options for symmetry determination | Determine Laue group and space group [+]

Optional input data

1. Reference data to resolve indexing ambiguity and space group

[ use reference data in analysis against Batch after scaling

Reference data are |Reflectionlist | »| gnd is optionally defined in next line

[is nat used

Il eecions

2. Optional existing FreeR set, define to copy or extend if necessary

[.is notused

Fraction of reflections in generated freeRset | | Defuultfraction s 0.05

Data Processing with XDS

Additional Options | \

Input Data | Important Optio

S—

Options for sy y

Choice of cell setting conventions:

Defaul: set primitive orthorhombic groups in order (a<b=c) & allow monoclinic 12 sefting of C2 | 7]

Options for scaling in Aimless: ——

Scale | No scaling only merge [~

on ratation with secondary beam correction [+]

on rotation axis

constg
i ————.,,

cali

it

o scaling only merge
h modeldeprecated

0

Run selection options ® automatic () explicit batch ranges

de automatic definition of Funs te mark discontinuities in data

by file (for Pointless)

Import of XDS_ASCII.HKL with the CCP4i2 —
activate ONLYMERGE in Aimless
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1.4 - Qutline

e Purpose and steps of data processing

e Setting up and Running XDS
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2 - X-ray Diffraction in a Nutshell
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2.1 - Model Building & Refinement — Ideal Crystal Data

67 0 -9 1.2019 0.897

il 4 -3 -5 390.18 10.15
* 0 * -5 4 -3 350.72 9.09

2 Collection | Reduction

e Purpose of crystal structure determination: Molecular Model: atom type, x,y,z,B

e Refinement of model against h,k, [, Figea(hkl), OF Or h,k,l, lieq(hkl), OF

e |deal: independent of machine, of wavelength, of crystal shape and size
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2.2 - Experimental Errors

Unfocused Beam Poorly diffracting crystals Sources of Errors

e Crystal imperfections

e Radiation damage

e Overloads

e Detector Background Noise

e Missettings (Note down wavelength and
distance !!!)

Courtesy N. Sanshvili, & S.
Corcoran, APS Chicago Courtesy K. Propper, Uni Gottingen

—
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2.3 - Intensities and Amplitudes — Experiment vs. Theory

Intensities Iexp(hkl) are experimental quantities measured from the detector.”

64 Vcrystal

Texp (hk) = AIOLPTE  ligea)(KI)

~
experimental factors

X I / ‘ X ligeal (hkl)

Data Processing:

mezc4 VUZ_C_

Data integration: Determination of intensities Iexp(kl) from frames

Scaling / Merging: Determination of amplitudes figeq(hkl) from Iexp(hkl) and experimental settings

*Giacovazzo et el., “Fundamentals of Crystallography” (IUCr Texts on Crystallography), 1985, Kapitel “Diffraction Intensities”
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3 - Data Processing with XDS
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3.1 - XDS Characteristics

Processing your Data = Getting /4o from you experiment
Understanding your Reduction Program(s) = Getting the best /,4o5 from you experiment

Some features of XDS:

e Arbitrary experimental geometry (axes orientation, detector layout, .. .)

e Fast setup: XDS.INP not very complicated; fast runtime

e Exclusion of moving shadows — cf. Diamond’s long wavelength beamline 123
e 3-dimensional spot integration

e Correction for Radiation Damage

e Integration of many datasets (Inverse beam, multi—crystal averaging, ...)

e Close contact with Dectris (Pilatus, Eiger detectors)

e Command-line program

e Clear documentation

30! November 2017 Data Processing with XDS
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2 2 - XDS & xdsGUI

x - sterm <7
tg@slartibartfast:”/unisdatasets nk xdsGUIE 1s -1
total 4

—ru-r——r-— 1 tg users 4068 May 30 15:12 xDS.INP
to@slartibartfast: " uni/datasets nk xdsGUIE xds_parl

] ° w HOSGUI from 2014-05-08 22:40 running in fhemeftg/unidatasetsinkixdsG U1 @ @ w [
Menu  Help
| Projects || Frame || XDS.INP | XYCORR | INIT | COLSPOT ||| IDXREF: ||| DEFPIX. | INTEGRATE | CORRECT: | TOOLS | XDSSTAT || XDSCONV. | XSCALE |
Load [fhorne{‘g_g_!uni_{dat asets/nk/images/sn7a_2_0001.img ] | previous | [ next J pixel Value:

genera te ¥DS.INP {Untrusted areas |set with right mouse butten

value= 11
x= 2324, y= 33
resolution=0.95

‘Brightness

XDS controlled with single input file :
Command: xds_par
Graphical user interface
Command: xdsgui

—
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3.3-XDS.INP

XDS is controlled by one single input file: XDS . INP.

e Name cannot be changed
e Each data set must be run in separate directory to avoid overwriting of files.
e Contains about 100 Keywords € of the form
KEYWORD=VALUE
e Only about 10 Keywords must be modified for most data sets (e.g. image names, detector distance,
number of images, etc.)
e Most important one:
JOB= XYCORR INIT COLSPOT IDXREF DEFPIX INTEGRATE CORRECT
Each name stands for one of the steps XDS carries out during data integration.
e xdsgui sets up XDS. INP automatically

4also called “cards” for historical reasons
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Step

| XYCORR |

- -

| coLspor |

-

|  IDXREF |

-

| DEFPIX

P

| INTEGRATE

-

| CORRECT
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3.4 - Steps of XDS (JOB=)

(Important)
input files output files

red: Text files with parameters or data

» SPOT.XDS
-

- cyan: control images (use xds-viewer)
«” black: data files for further processing
SPOT.XDS , XPARM.XDS . .
/ FRAME.cbf Final data in XDS_ASCITI.HKL

/ SPOT.XDS

BKGPIX.cbf

/ ABS.cbf
/
’/f
XPARM.XDS ~INTEGRATE . HKL

_ 7 FRAME.cbf

7
7

X
INTEGRATE . HKL XDS_ASCIT.HKL
GXPARM. XDS —_—T

Data Processing with XDS
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3.5 - The Steps

XYCORR writes files for positional corrections of the detector plane. Most modern detectors provide
already corrected images so that these to files are normally flat.

INIT determines initial detector background

COLSPOT Strong reflections for indexing

IDXREF indexing: unit cell dimensions and crystal orientation

DEFPIX set active dectector area (exclude resolution cut-off, beam stop shadow, ...)

INTEGRATE exiract reflection intensities from frames — Ioy (1)

CORRECT applies corrections (polarisation, Lorentz-correction, ... ), scales reflections, reports data stat-
Istics — figeal (k1)
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3.6 - Program Flow

e Each step must be passed at least once - the sub-
sequent steps depend on files produced by the previ-
ous steps.

e Log-files for
INIT.LP, ...).

e IDXREF = main hurdle - once unit cell and crystal
orientation are determined, integration usually runs
smoothly.

e CORRECT scaling and quality tables

e xdsGUI illustrates important graphs

each step (XYINIT.LP,

30" November 2017
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Menu  Help
Projects | Frame | XDS.INP | XYCORR | INIT | COLSPOT | IDXREF | DEFPIX | INTEGRATE | CORRECT | TOOLS | XDSSTAT | XDSCONY | XSCALE
a 600 P
wxxxx INTEGRATE *#*#*% (VERSION November 11, 2013) 31-May 300 Lx-f“‘“’*‘“\\mk‘_“ i e
% 100 200 300 00 s00 600 700
NAME_TEMPLATE_OF_DATA_FRAMES=/home/tg/uni/datasets/ small/’| Frame number ‘
DATE_RANGE= 1 720
MINIMUM VALID PIXEL_VALUE= 1 OVERLOAD= 65500 | Change of Cell Axes [A] |
BACKGROUND_PIXEL= 6.00 SIGNAL_PIXEL= 3.00 RrE
MAXIMUM_ERROR_OF_SPOT_POSITION= 3.0 0.002
MAXIMUM_ERROR_OF_SPINDLE_POSITION= 2.0 ‘ oogL ThsmioL i ‘
MINPK= 75.00000 N B o000 O
PROFILE_FITTING= TRUE Saos € star=27.5A
SPACE_GROUP_NUMBER= 1 -0.004
UNIT_CELL_CONSTANTS= 14.24 16.33 27.90 89.904 0 100 200 300 400 500 600 7ao
Frame number
ROTATION_AXIS= 0.99999 0.00462 0.00242
OSCILLATION_RANGE= 0.250000 DEGREES ‘ence of DETECTOR COORDINATES (PIXELS) OF DIRECT |
STARTING_ANGLE=  0.000 STARTING_FRAME= 1
X-RAY_WAVELENGTH= 0.79991 ANGSTROM 153765 e e e e
INCIDENT BEAM DIRECTION= 0.001403 0.000535 1.250140 12342 el =—Xstar=0.000
NUMBER OF DETECTOR SEGMENTS 1 il e N
NX= 3072 NY= 3072 QX= 0.07324 Qv= 0.07324 1535.85 = B S e
ORGX= 1535.00 ORGY=  1535.00 1535.4 N S ; i i : i
DETECTOR_DISTANCE= 104 .288 0 100 200 300 400 500 600 700
DIRECTION OF DETECTOR_X-AXIS= 1.00000 0.00000 0.000 Frame number
DIRECTION OF DETECTOR_Y-AXIS=  0.00000 1.00000  0.000 CRYSTAL TO DETECTOR DISTANCE (mm)
SEGMENT= 1 3072 13072 ! x1,x2,y1l,y2 (pixel units)
SEGMENT_ORGX= 0.00 SEGMENT_ORGY= 0.00 104.4
SEGMENT_DISTANCE= 0.00 1?3;‘3;;’
DIRECTION_OF SEGMENT X-AXTS= 1.000000 0.000000 0.00 | 104325
DIRECTION OF SEGMENT Y-AXIS= 0.000000 1.000000 0.00 104.3
RESOLUTION RANGE RECORDED BY DETECTOR (ANGSTROM) 49.96 1?;5;’;’ ‘ : . ‘ ‘ i
NUMBER OF TRUSTED DETECTOR PIXELS 9358545 S5 100 200 300 400 500 600 700
MEAN COMNTENTS OF TRUSTED PIXELS IN BACKGROUND TABLE 154 Framne number
MEAN VALUE OF NOM-XRAY BACKGROUND (OFFSET)= 0.00 E
NUMBER OF X-RAY COUNTS EQUIVALENT TO PIXEL CONTENTS IN A Crystal rotation [deg]
(PIXEL VALUE - OFFSET)/GAIN , WITH GAIN= 0.33 a5 s
e aw ERsE e = B = S
006 F- g
of 1 S
ko ko kR Rk ko kK ko R ok ok ko ok :53?2 g S -
> o i i i i i o PR
TR i Rl IR TR e R T R e

<

| <>

Frame number

fhome/tg/uni/datasets/small/nk/sn7axdsGuUl
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3.7 - IDXREF

e Indexing step: Find cell parameters and cell orientation.

e First refinement of experimental parameters (Detector distance, ...)

e Writes solution to XPARM. XDS

XPARM.XDS VERSION November 11, 2013
1 0.0000 0.1000 0.999978 0.006046 0.002667
0.826568 0.000543 0.001364 1.209820
199 78.0597 78.0597 78.0597 90.000 90.000
77.801140 —0.752043 6.303378
2.363492 75.369080 -20.179979
—-5.891697 20.303986 75.142204
1 2463 2527 0.172000 0.172000
1224.162720 1249.473389 170.145401
1.000000 0.000000 0.000000
0.000000 1.000000 0.000000
0.000000 0.000000 1.000000
1 1 2463 1 25277
0.00 0.00 0.00 1.00000 0.00000 0.00000 0.00000

30" November 2017
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3.8 - SPOT.XDS
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COLSPOT: Detector coordinates and Intensity of strong spots to be used for indexing:

X (pixel) Y (pixel) #image
1056.11 1529.51 15.35
1895.52 1525.49 9.19
1913.43 1547.90 2.63

IDXREF': Miller-Indices according to XPARM.XDS

X (pixel) Y (pixel) #image
10506.11 1529.51 15.35
1895.52 1525.49 9.19
1913.43 1547.90 2.03
0 0 0: not consistent with cell

counts
2544,
2481.
1999.

counts
2544,
2481.
1999.

H K L
14 13 18
~7 -13 -14
0 0 0 <——-

less than 50% indexed reflections: XDS will stop with the error message

Pt ERROR !'!'!

mber 2017 Data Processing with XDS

SOLUTION IS INACCURATE
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3.9 - Example for difficult Indexing

Menu  Help
Projects | Frame ‘ XDS.INP | XYCORR | INIT |CCILSP[]T | IDXREF | DEFPIX ‘INTEGR.ATE ‘ CORRECT ‘ tools ‘ statistics ‘XDSCCIN\.I'| X< >
Load flocal/users/tg/data/xray/workshops/2016APS/Juliana/posl/rlws_posl 1 001.img 1 o
generate XDS.INP Untrusted areas (set with right mouse button)
Pixel Value:
value= 67

x= 37, y= 151
resolution=0.73

Brightness
o—— )
Contrast
Fail -\I
Zoom
o - ).

convolute deconvolute

fhome/tg/psifkonferenzenf2016/aps/Maha

301" November 2017 Data Processing with XDS
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e \Very high resolution dif-
fraction

e not visible here: Over-
loads

e not visible here: Ice rings
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3.10 - Example for difficult Indexing

Menu  Help

Projects Frame XD5.INP XYCORR INIT | COLSPOT IDXREF DEFPIX ‘ INTEGRATE ‘ CORRECT ‘ tools
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e Default: Indexing with all
data

e Worms, not lines / lattice
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Menu  Help

Projects Frame XD5.INP XYCORR INIT

-2 23.3 1.3 1066.6

SELECTED: INDEX_ORIGIN= 0 O

CCP4 / DLS Workshop

3.11 - Example for difficult Indexing

COLSPOT IDXREF DEFPIX INTEGRATE | CORRECT tools statistics XDSCONV R

1036.1 -0.018% 0.0231 1.5714 0.17 0.13 0.76

0

*%%%+* REFINED SOLUTION BASED ON INDEXED REFLECTIONS IN SUBTREE $# 1 ***%%

REFINED VALUES OF DIFFRACTION PARAMETERS DERIVED FRCM 1178 INDEXED SEOTS
REFINED PARAMETERS: POSITION BEAM AXIS ORIENTATION CELL

STANDARD DEVIATION OF SPOT POSITICN (PIXELS) 0.62

STANDARD DEVIATION OF SPINDLE POSITICON (DEGREES 3.88

SPACE GROUP NUMBER 1

UNIT CELL PARAMETERS 37.025 48,123 74.695 50.007 89.881 89.986
REC. CELL PARAMETERS 0.02700% 0.020780 0.013388 89.93%3 950.119 590.014
COORDINATES OF UNIT CELL A-AXTS 33.483 -7.243 -14.046

COORDINATES OF UNIT CELL B-AXTIS -2.233 -44.696 17.696

COORDINATES OF UNIT CELL C-AXTS -31.551 -23.547 -63.478

CRYSTAL MOSAICITY (DEGREES) 0.200

LAB COORDINATES OF ROTATION AXIS

DIRECT BEAM COORDINATES
DETECTOR COORDINATES (PIXELS)

DETECTOR ORIGIN (PIXELS) AT
CRYSTAL TO DETECTOR DISTANCE (mm)

LAB COORDINATES OF DETECTOR X-AXIS
LAB COORDINATES OF DETECTOR Y-AXIS

0.995604 0.008365 -0.026859
(REC. ANGSTROEM) 0.017700 -0.067265 1.570293
OF DIRECT BEZX

1074.58 1013.06
%059.30 1072.65

Al
0.0000U0U

pOQ000 0.000000
1.000000 0.000000

111 WARNING !!! REFINEMENT DID NOT CONVERGE
LAST CORRECTION SHIFT WAS 1.5E-02 (should be < 1.0E-03)

g NDEXING OF OBSERVED SPOT
5889 OUT OF 43780 SPOTS INDEXED.

SON: OVERLAP)

(REASON: TOOC FAR FROM IDEAL POSITION)
POSITICHN 1.108 DEGREES

37784 REJECTED REFLECTIONS

EXPECTED ERROR IN SPINDLE

SPACE GROUP # 1 #=*x¥x%

EXPECTED ERROE IN DETECTOR POSITICHN 2.20 PIXELS

*#**x%* DIFFRACTION PARAMETERS USED AT START OF INTEGRATION #**#*#*%*

REFINED VALUES OF DIFFRACTION PARAMETERS DERIVED FRCM 5889 INDEXED SPEOTS

fhome/tg/psifkonferenzenf2016/aps/Maha
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Indexing fails

Poorly defined rotation
axis (cf. worms)

Detector distance refined
far from original 110mm
Only 13% indexed reflec-
tions
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3.12 - Example for difficult Indexing

Menu  Help

Projects Frame XDS.INP XYCORR INIT COLSPOT IDXREF DEFPIX INTEGRATE | CORRECT tools statistics | XDSCONV XSCALE

Save Run XDS

JOB= IDXREF
ORGX= 1079.5 ORGY= 1016.2

DETECTOR_DISTANCE= 110.110

OSCILLATION RANGE= 0.500

X-RAY WAVELENGTH= 0.63620

NAME_TEMPLATE_ OF_DATA FRAMES=/local/users/tg/data/xray/workshops/2016APS/Juliana/posl/rlws_posl_1_???.img

DATA_RANGE 300
SPOT_RANGE=100 120

SPACE_GROUP_NUMBER=0
UNIT_CELL_CONSTANTS= 70780 90 90™80
INCLUDE_RESOLUTION_RAFGE=1.8 0

90

FRIEDEL'S_LAW=FALSE

TRUSTED_REGION=0.0 1.2
VALUE RANGE_FOR_TRUSTED_DETECTOR_PIXELS=6000. 30000.
STRONG PTXRT=4

fhome/tg/psifkonferenzen/2016/aps/Maha

30" November 2017

Data Processing with XDS

stop xds

e Index only on thin wedge
(reduce effect of wrong
geometrical parameters)

e Only use high resolution
data (dmip < 1.8A)

e High order reflections not
affected by ice rings,
overloads
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Menu  Help

Projects Frame XD5.INP XYCORR
1 -1 -1 15.4 1.0 1078.
-1 2 -2 15.5 0.7 1091.
02 0 15.6 1.1 1086.
1 0 -2 16.1 1.1 1089
1 1 1 16.4 0.8 1080.
-1 -1 0 16.4 0.9 1064.
1 2 -1 17.2 1.1 1096.
SELECTED: INDEX ORIGIN= O

***x*%% REFINED SOLUTION BASED ON INDEXED REFLECTIONS IN SUBTREE # 1 *#*%*%

REFINED VALUES OF DIFFRACTION PARAMETERS DERIVED FROM
POSITICN BEAM ORIENTATICN C
POSITION
STANDARD DEVIATION OF SPINDLE POSITION

REFINED PARAMETERS:
STANDARD DEVIATION OF SPOT

SPACE GROUP NUMBER 1

UNIT CELL PARAMETERS 38.516 68.214 75. 96.570 94.854
REC. CELL PARAMETERS 0.026414 0.016242 0.014624 64.939 80.561 81.658
COORDINATES OF UNIT CELL A-AXIS -11.169 35.231 10.841

COORDINATES OF UNIT CELL B-AXIS -54.,342 -31.665 26.409

COORDINATES OF UNIT CELL C-AXIS 62.142 -3.223 43.611

CEYSTAL MOSAICITY (DEGREES) 0.200

LAB COORDINATES OF ROTATIONMN AXIS 1.000000 ©0.000000 0.000000

DIRECT BEAM COORDINATES (REC. ANGSTROEM) -0.005017 -0.000784 1.571825
DETECTOR COORDINATES (PIXELS) OF DIRECT BEAM 1074.590 1012.97

DETECTOR ORIGIN (PIXELS) AT .33 1013.50

CREYSTAL TO DETECTOR DISTANCE (mm)

LAB COORDINATES OF DETECTOR X-AXIS 1Q0000 0.000#00 0.000000

LAB COORDINATES OF DETECTOR Y-AXIS 0.000000 1.000000 0.000000

3.13 - Example for difficult Indexing

CCP4 / DLS Workshop

INIT COLSPOT IDXREF DEFPIX INTEGRATE | CORRECT
6 997.0 -0.0013 -0.0281 1.5716 0.57
3 1021.1 0.0173 0.0071 1.5717 1.26
8 1035.1 0.0107 0.0276 1.5716 0.35

.6 998.7 0.0147 -0.0256 1.5716 0.46
9 1032.0 0.0021 0.0232 1.5717 1.11
2 1008.8 -0.0223 -0.0108 1.5716 1.00
9 1025.6 0.0254 0.0137 1.5716 0.72
0 0

(PIXEL
(DEGR

**p%* TNDEXING OF OBSERVED SPOTS IN
3454 SPOTS INDEXED.

1452 OUT OF
267 REJECTED REFLECTIONS (
CTED REFLECTIONS (

P %

l * &k kK

SPACE G

REASON: OVER
REASQN.-

EXPECTED ERROR IN SPINDLE  FOSI
EXPECTED ERROR IN DETECTOR POSI

TICN
TICN

0.992 DEGREES
1.90 PIXELS

FAR FROM IDEAL POSITICHN)

***** DTIFFRACTION PARAMETERS USED AT START OF INTEGRATION **#*%%

fhome/tg/psifkonferenzen/2016/aps/Maha

30" November 2017

991 INDEXED SPOTS

tools

o o O o o o o

.20
.44
.16
.17
.38
.30
.27

statistics

XDSCONV

XSCALE

x=913,v=1306 res=2.11694R

Range

Start

Data Processing with XDS

PAUL SCHERRER INSTITUT

=

Better defined rotation
axis

Detector distance refines
close to input (110mm —
109mm)

relative (1) number
of indexed reflections in-

creased to 41%
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3.14 - DEFP IX: active detector mask

DEFPIX sets the area of the detector which is taken into account during integration. It takes into account:

1. INCLUDE_RESOLUTION_RANGE default; 20 A to detector edge.
2. VALUE_RANGE_FOR_TRUSTED_DETECTOR_PIXELS exclude shadowed regions, e.g. beamstop,

cryo stream nozzle
3. UNTRUSTED_RECTANGLE exclude gaps between chips of e.g. Pilatus detector

4. EXCLUDE_RESOLUTION_RANGE exclude ice rings from data integration
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3.15 - VALUE RANGE FOR_TRUSTED DETECTOR PIXELS

ABS.cbf BRKGPIX.cbf, allincluded

lelelelelelelelelelelele
Xx=3062, y=2001

value=-3

aaaaaa

- Colors:

VALUE RANGE FOR TRUSTED DETECTOR PIXELS= 1000 30000
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3.16 - VALUE RANGE FOR_TRUSTED DETECTOR PIXELS

ABS.cbf BKGPIX.cbf , shadows removed

\\\\\\\\\\\\\\\\

value=-3

aaaaaa

- Colors:

VALUE RANGE FOR TRUSTED DETECTOR PIXELS= 6100 30000
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3.17 - Recycling

e CORRECT writes improved geometrical description to GXPARM. XDS
e Parameters (in GXPARM. XDS) depend on measured intensities
e Intensities (including corrections) depend on Parameters
= rename GXPARM.XDS to XPARM. XDS and rerun XDS (JOB = DEFPIX INTEGRATE CORRECT)
to improve results.
Implications:
1. Scaling in XDS improves when symmetry is taken into account
2. Proper resolution cut—off can improve data quality
3. Unit cell parameters improve
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3.18 - Resolution Cut-Off

The default resolution range in XDS is 20 A to the detector edge

INCLUDE_RESOLUTION_RANGE=20.0 0.0

e Medium to low resolution data: increase 20 A to 30 A or even 50 A (check BKGPIX.cbf)
e Once confident about space group (technically: Laue group): determine high-resolution cut-off.

30" November 2017 Data Processing with XDS 28/34



PAUL SCHERRER INSTITUT

Tim Griine CCP4 / DLS Workshop =

3.19 - High Resolution Cut-Off

SUBSET OF INTENSITY DATA WITH SIGNAL/NOISE >= -3.0 AS FUNCTION OF RESOLUTION

RESOLUTION NUMBER OF REFLECTIONS COMPLETENESS R-FACTOR R-FACTOR COMPARED I/SIGMA R-meas CC(1/2)
LIMIT OBSERVED UNIQUE POSSIBLE OF DATA observed expected
3.23 12757 2442 2447 99.8% 1.9% 2.0% 12753 72.35 2.1% 99. 9%
2.29 22608 4464 4470 99.9% 2.8% 2.6% 22607 49.33 3.2% 99.9+%
1.87 30231 5714 5714 100.0% 5.1% 4.7% 30230 28.89 5.6% 99.8x*
1.62 33623 6803 6809 99.9% 12.2% 12.1% 33598 12.30 13.7% 99.0%
1.45 40406 7684 7684 100.0% 27.5% 28.3% 40402 5.72 30.5% 95.0+%
-—> 1.32 41510 8518 8524 99.9% 59.3% 62.4% 41482 2.50 66.5% 79.1%
1.22 45003 9238 9243 99.9% 124.7% 131.8% 45000 1.14 139.9% 45 .4 %
1.15 37687 9934 9940 99.9% 210.4% 228.0% 37484 0.52 244 .9% 16.7%
1.08 11083 6440 10653 60.5% 256.8% 279.8% 7939 0.22 336.4% 9.4
total 274908 61237 65484 93.5% 5.2% 5.3% 271495 11.89 5.8% 100.0%*

Logfile CORRECT . LP

e Modern cut—off: CC1/2 marked by ™': 0.1% significance level

e Conservative cut—off: I/oy > 2.0 — should correspond to CC(1/2) > 70%

e Personal opinion: use I/o; > 2.0 for reported resolution
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3.20 - Low Resolution Cut-Off

eeeeeee BKGPIX.cbf = e BKGPIX.cbf —

x=1987, y=1091
value=-3

Default resolution range (20 A - edge) Adjusted resolution range (40 A - 2.85 A)
- includes noise at edge - 1/07 =~ 2 in outer shell
- loose low resolution reflections - low resolution reflection important for “shape”

of molecule (MR, refinement)

—
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3.21 - Multiple Datasets: REFERENCE DATA SET

In many space groups, indexing is not unique. 12;3: 24 possibilities.

# 1 2 3 4 5 6 7 8 9 10 11 12

1 1 0 0 O 0 1 0 O 0 0 1 0

2 0 0 1 0 1 0 0 O 0 1 0 ©

24 0 -1 0 O© 0 0 -1 6 1 0 0 O
REFERENCE DATA SET= ../Al1/XDS_ASCII.HKL Iin XDS.INP takes care of everything.

Otherwise: data sets do not merge.
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3.22 - Scaling Multiple Datasets

e XDS_ASCII.HKL already scaled and ready to use
e Multiple data sets (e.g. inverse beam): Use XSCALE
e Alternative: pointless from CCP4

Command: xscale_par; Control: XSCALE.INP
OUTPUT_FILE=insulin.HKL

INPUT_FILE=../Al1/XDS_ASCII.HKL
INPUT_FILE=../A2/XDS_ASCII.HKL
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1 0.3887E+01 6622
2 0.7979E+01 9383
3 0.4293E+01 9871
4 0.4267E+01 5138

DATA SETS NUMBER OF COMMON

#1 #7 REFLECTIONS

1 2 461

1 3 172

2 3 302

1 4 136

2 4 200

3 4 73

e Correlation with data set #4 low

0 ../k001/XDS_ASCII.HKL
0 ../k004/XDS_ASCII.HKL
0 ../k005/XDS_ASCII.HKL
0 ./k006/XDS_ASCII.HKL
CORRELATION RATIO OF COMMON
BETWEEN i, j INTENSITIES
0.976 0.4670
0.972 1.1661
0.979 2.3026
0.405 0.6497
0.349 1.8650
0.214 1.2222

3.23 - XSCALE.LP

CCP4 / DLS Workshop

e Check for unit cell, indexing ambiguities, etc.

e Even poor data sets usually have CC>95%

30" November 2017
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0.
-0.
-0.

0.

0.

1.

B-FACTOR
BETWEEN i, j

1388
0818
1889
6766
0965
1729
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3.24 - The XDS Resources

availability:

XDS http://xds.mpimf-heidelberg.mpg.de/ main program suite

Wiki and auxiliary programs http://strucbio.biologie.uni-konstanz.de/xdswiki/

GUIs
e XxdsGUI (http://strucbio.biologie.uni-konstanz.de/xdswiki/index.php/XDSgui)

e Xdsapp (http://www.helmholtz-berlin.de, search for “xdsapp”)

ADXV Andrew Arvai, http://www.scripps.edu/~arvai/adxv.html
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