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XDS

The usage and control of recent modifications of the program
package XDS for the processing of rotation images are
described in the context of previous versions. New features
include automatic determination of spot size and reflecting
range and recognition and assignment of crystal symmetry.
Moreover, the limitations of carlier package versions on the
number of correction/scaling factors and the representation of
pixel contents have been removed. Large program parts have
been restructured for parallel processing so that the quality
and completeness of collected data can be assessed soon after
measurement.

1. Functional specification
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The finer things in X-ray diffraction data collection

X-ray diffraction images from two-dimensional position-
sensitive detectors can be characterized as thick or thin,
depending on whether the rotation-angle increment per image
is greater than or less than the crystal mosaicity, respectively.
The expectations and consequences of the processing of thick
and thin images in terms of spatial overlap, saturated pixels,
X-ray background and I'o(]) are discussed. The d*TREK
software suite for processing diffraction images is briefly
introduced, and results from d*TREK are compared with
those from another popular package.

1. Introduction

Two-dimensional position-sensitive detectors have been used
for many years in X-ray diffraction data collection. In parti-
cular, data from crystals of macromolecules such as proteins,
oligonucleotides and their complexes are almost always
acquired with an area detector such as film (now virtually
obsolete), a multi-wire system, an imaging plate or the
recently commercialized charge-coupled device (CCD)
coupled to a phosphor-coated fiber-optic taper. With all these
detectors, the crystal, centered in the X-ray beam, is rotated or
oscillated around a single axis through a small angle of 0.1 to
~2.0°, while counts from diffracted photons are accumulated
for a specified time. At the end of the small rotation, the
detector is read out and the counts are stored as an image: a
two-dimensional array with each array element (pixel) related
to a distinct position on the detector and the number of
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The integration of macromolecular diffraction data

The objective of any modern data-processing program is to
produce from a set of diffraction images a set of indices (hkls)
with their associated intensities (and estimates of their
uncertainties), together with an accurate estimate of the
crystal unit-cell parameters. This procedure should not only be
reliable, but should involve an absolute minimum of user
intervention. The process can be conveniently divided into
three stages. The first (autoindexing) determines the unit-cell
parameters and the orientation of the crystal. The unit-cell
parameters may indicate the likely Laue group of the crystal.
The second sten is ta refine the initial estimate of the init.cell
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WHAT IS DIALS?

Indexing, refinement and integration programs

Scope similar to MOSFLM i.e. does not include scaling -
use POINTLESS/AIMLESS tor scaling (work in progress)

Integration algorithm similar to XDS

Does not currently include a GUI (in development)
though does include a range of visual analysis tools

Also DIALS is a toolkit, so you can do lots more



PHILOSOPHY

Global analysis and model - take data from every
image in your data set

No assumptions made about experimental geometry -
completely general / vectorial description

reat data as 3D volume not 2D “frames”

Toolkit - for data processing but you can do fun
experiments with a little code



USING DIALS

Automatic: xia2 (nothing to learn here, though is
primary Ul)

Manual: via command-line steps (still relatively
automatic)



MISSING USER INTERFACE

@ X11 Applications Edit
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iMovie Theater.theater

Graemes-MacBo,
L14816-1277TM

Window Help

| Graemes-MacBook-Pro:Movies graeme$

cd ~/Desktop/

v iMosflm version 7.2.0, 9th June 2015

x| Image 1 (¢:82.00-82.15) - iMosfim version 7.2.0, Sth June 2015

%| Mosaicity estimation

Mosaicity estimation

Image: th_8_ 2 0001.chf |
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® i) graeme — -bash — 80x24

Last login: Tue Dec 13 13:47:15 on ttys@10
Graemes-MacBook-Pro-5:~ graeme$




/Users/graeme/data/i04-bag-training/th_8_2_0001.cbf.gz

- | . -
== hH Image: @ th_8_2_0001.cbf.gz [1] 2 > Jump to image: 1
Load file Save As... Previous Next

Click and drag to pan; middle-click and drag to plot intensity profile, right-click to zoom




Reflection data viewer

igh resolution: 2. / 4 / ' / oy !
:_ghz lut 20f) . / f/ , / / ) , / V4 ) y A4 . ;
in 0 v / / / / Vd / ¥4 p
~ r / / / / / / / ! / ,
MaxZ 540 . / ;7 / / y, / -/ Y4 / P
Show rotation axis r / P / V4 / / / / / / / / / /S / , p 4
Show beam vector / / / V4 / y, / / ‘/ / / / y, / / / s !
Invert rotation axis / / / !/ / / / / : / / / / 7 VN
Beam fast 210.76 o / / / / 4 / / 4 / / / / 4 ’ /
Beamslow 205.28  ° A A - / / ¢!
Marker size: 5 C f/ / / // // / / // // / / // / / / // y / / {f ;!
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Model view matrix: [0.2768, 0.3511, 0.8945, 0.0000, 0.9592, -0.1567, -0.2353, 0.0000, 0.0576, 0.9231, -0.3802, 0.0000, -26.1067, -17.7981, -1873323.5000, 1.0000]



WORKFLOW

IMPORT

|

FIND SPOTS

}

INDEX

|

REFINE <

» SELECT LATTICE

|

REINDEX

|

INTEGRATE

}

EXPORT MTZ

|

POINTLESS™

}

AIMLESS*™

import - read headers, construct model of
experiment

find_spots - find spots on every image; 3D
if rotation data

index - index the reflection list (may be > 1
sweep) in P1 & perform static refinement

refine_bravais_settings - consider / refine
indexed spots in all possible lattices

reindex - reindex the indexed spot list

refine - actually refine the model, usually
with scan varying model

integrate - actually integrate the data

export_mtz - export an MTZ tile for scaling
with pointless & aimless (CCP4)



DIALS

/Images/ Initial model
import . e

Minimizer
© X
dxtbx — (D) @ Parameterizer
Spot finder Refiner Refined model

mdixa{:@ntm.ds — \ -4
~_ "

Integrator

Profile reﬁner/

th , o]

/ Scale /




DIALS, FILES, ARCANE NAMES

/Images/ Initial model
import ~

®) x> Minimizer
5 © X
dthX <D> ﬁ:] Parameterizer
/:\ :
¢ - Q \ /
Spot finder Refiner Refined model
¢ / / \ (B X—>
Indexer ——>» Centroids \ / ;ﬂd

Integrator

Profile reﬁner/ \hkl, , o]

® @ T
/Scale/




ALGORITHMS



SPOT FINDING
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SPOT FINDING
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SPOT FINDING
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INDEXING



INDEXING




SOLUTION PICKING

Solution Metric fit rmzd mindmax coc #zpots lattice unit_cell wolume ch_op
9 1,145 0,605 0,430/0,650 18000 £l 73,27 79,27 BR.YZ 90,00 90,00 90,00 431793 atc.ath,b+c
0 1,145 0,665 0,437/0,600 18000 oF BB.7H 112,00 112,28 30,00 30,00 30,00 864603 b+c,.-b+c,2*a+b+c
! 11,1465 0,540 0,48770,487 18000 ml BR324 112,03 BE,03 90,00 117,08 90,00 430757 a,~b+c.-a-b-c
= 1,13230 0,544 0,493/°0,432 18000 ml 64,98 111,74 EL,74 30,00 116,83 390,00 425378 -b,-2*a-b-c.-c
a 1,0a11 0,392 0,650/0,8384 18000 ol EB3.51 VE.E0 Y3.44 90,00 90,00 90,00 427753 b+ . atc,at+b
4 10810 0,395 071670716 18000 ml B3.,52 V8,62 Y3.46 90,00 893,95 90,00 423065 -b-c,at+c,—a-b
3 1,011 0,417 0,650/0,600 18000 ml 73,53 EB8,52 ¥3.43 90,00 90,13 90,00 427706 atc.b+c,-a-b
2 0,010 0,006 0,884/0,8384 18000 ml B7.96 V9,16 77,97 90,00 91,03 90,00 419357 btc.ath,-a-c
1 QL0000 0,055 == 18000 aP B4.76 B4,.74 BL,43 117,10 106,47 104,64 209642 a.b.c



SOLUTION PICKING

Solution Metric fit rmsd mindmax cc

= 11,1465 0,655 0,490/0, 650
0 11,1465 0,665 0,487/0,650
7 1,.1465 0,540 0, 4587/0,437
E 1,1330 0,544 0,493/0,433
T 1,0411 0,332 0,600/0,5834
4
3
2
1

1,03510 0,335 0,716750,716
1,0511 0,417 0,650/0,650
0,0165 0,006 0,584/0,854
0, 0000 0,055 —=
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REFINEMENT

Scan-varying cell parameters

91
78.14 — a (A)
78.12 20 b (A)

89 —— ¢ (R)
91 ——a (°)
78.14 90 B (°)
78.12 m— (®)
89 A
= volume (A~3)
78.14
90
78.12
89
0 200 400 600 0 200 400 600
477k
476.5k
0 200 400 600

rotation angle (°)



INTEGRATION

3.4. Intensity estimation

If an expected intensity distribution {p])i € Dy} of the
observed profile is given in a domain D,, the reflection
intensity / can be estimated as

> (c;—b)p;/v;

ieD
I = 5 ,
>_pilvi
ieD
/**
which minimizes the function * Evaluate the next intensity iteration.
* @ returns The estimate of the intensity
_ 2 _ */
"/f(l) - Z(Ci —1I- Pi — bz) /V,-, Z Pi= L. vec2<double>
ieD ieDy estimate_intensity(const af::const_ref<FloatType, af::c_grid<3> > &p,
const af::const_ref<bool, af::c_grid<3> > &m,
b;, ci, v; (i € D) are the background, contents and variance of const af::const_ref<FloatType, af::c_grid<3> > &c,
. . . const af::const_ref<FloatType, af::c_grid<3> > &b,
pixels observed in a subdomain D C D, of the expected double I) const {
distribution. The background b; underneath a diffraction spot douvre sun” = g-g?
. . . . ouble sum2 = 0.0;
i1s often assumed to be a constant which is estimated from double sumv = 0.0;
the neighbourhood around the reflection. fO'_"F(ztct‘fj‘ii?e—t 1=0; 1<p.sizeQ; +1) {
1 mLi
double v = std::abs(b[1]) + std::abs(I * p[i]);
sumv += Vv;
if (v>0){

suml += (c[i] - b[i]) * p[i] / v;
sum2 += p[i] * p[i] 7/ v;
}
}

}

return vec2<double>(sum2 != 0@ ? suml / sum2 : 0.0, sumv);



REFLECTION PROFIL

Full scan i.e. all images

[T1
N

BRI ERE
BRI

Profile tor reflection at position x derived from

average of strong reflections in block with centre
nearest x



INTEGRATION

Reflection correlations binned in X/Y Distribution of I(prf)/Sigma vs X/Y
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START DEMONSTRATION



DIALS IN XIAZ

DialsIndexer = dials.import + dials.find_spots +
/dials.index + dials.refine_bravais_settings

| ui2 - DialsRefiner = dials.retine

\

DialsIntegrater = dials.integrate + dials.export_mtz

Then scale with POINTLESS / AIMLESS



3-sweep beta lactamase






xia2 atom=Zn /Volumes/GraemeData/how to/beta-lactamase/C2 s4

C2_dials — gw56@cs03r-sc-serv-16:/dls/tmp/gw56 — less xia2.txt — 80x24

Spotfinding SWEEP1
103745 spots found on 3600 images (max 1954 / bin)
kKK ¥k kokokkkK okkkokk kK
koK KKKk kK Sk 3 K 3K 3k Sk K K 5K oK ok Sk K K 5K ok ok K K K oK ok Sk K K K oK ok Sk K K oK ok ok Sk K K ok ok oK
kK K K kKKK KKK 3k 3K 5K 5K 5K 5K 3K 3K K 5K oK oK 3K K 5K 3K oK 3K 3K K 5K oK ok 3K K K 3K ok oK 3K K oK oK ok Sk oK K oK ok ok ok K
SORKKAKKKRKAKAAK  dkokokoRoKK kKKK ok ok ok ok ok o ok ok Sk ok ok oK ok ok Sk ok ok oK ok ok ok ok ok ok ok sk sk ok sk ok ok sk ok ok
3k 3 K 5K 3K 3k 3K K 5K 5K oK K K K 5K 3K 3K K K K 5K 3K ok 3K 3K K 5K oK 3k K 3K K 5K ok Sk 3K K 5K oK ok Sk 3K K 5K oK ok 3K oK 5K oK ok ok Sk oK K oK ok ok ok oK
Sk ok 5k 3k 3K K oK 3k 5K oK K K 5K ok 3K K 5K ok K K oK 3k K K oK ok K K ok Sk K 5K ok Sk 5K ok 3K K ok ok K K ok ok K K ok ok oK ok ok sk ok ok ok sk K oK
sk ok K 5K ok Sk K K 5K 3K ok Sk K K 5K oK ok Sk K 5K ok ok K K K 5K ok ok K K K oK ok Sk K K oK ok ok Sk K K oK ok ok kK K ok ok sk ok ok K ok ok ok ok oK
3k 3K K 5K 5K 3k 3K K 5K 5K 5K 3K 3K K 5K 5K 3K 3K 3K K 5K 3K 3k 3K 3K K 5K 3K 3K 3K 3K K 3K 3k 3k 3K K 5K oK ok 3K 3K 5K 5K oK ok oK 5K K oK ok ok 3K oK K oK ok ok ok oK
sk >k K ok ok Sk ok oK ok ok Sk oK ok ok Sk K oK ok ok kK K ok ok ok oK ok ok Sk ok ok ok sk o ok ok ok kK ok ok ok sk sk ok sk ok ke sk sk ok
Sk 3k K 5K 3k 3k K K 5K 3K ok Sk K K 5K 3K ok K K K 5K oK ok K K K 5K ok 3k K K K 3K ok Sk K K 5K oK ok Sk K K 5K oK ok Sk K K oK ok ok ok ok K ok ok ok ok oK

image
Autoindexing SWEEP1

All possible indexing solutions:
mC 53.22 61.29 69.28 90.00 93.03 90.00
aP 40.60 40.58 69.29 91.93 92.04 98.07
Indexing solution:
mC 53.22 61.29 69.28 90.00 93.03 90.00

Integrating SWEEP1
Processed batches 1 to 3600
Standard Deviation in pixel range: 0.31 0.58
Integration status per image (60/record):




xia2 atom=Zn /Volumes/GraemeData/how to/beta-lactamase/C2 s4

C2_dials — gw56@cs03r-sc-serv-16:/dls/tmp/gw56 — less xia2.txt — 80x24

Integrating SWEEP1
Processed batches 1 to 3600
Standard Deviation in pixel range: 0.31 0.58
Integration status per image (60/record):
000000000000000000000000000000000000000000000000000000000000
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000000000000000000000000000000000000000000000000000000000000
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xia2 atom=Zn /Volumes/GraemeData/how to/beta-lactamase/C2 s4

C2_dials — gw56@cs03r-sc-serv-16:/dls/tmp/gw56 — less xia2.txt — 80x24

Spotfinding SWEEP2
52523 spots found on 1800 images (max 972 / bin)
¥k XK % kk ckkkk kXK
SORKKAKKK KKK K KKK KoKk KoKKKKKKAKKKKKKK KKK KKK KKk KKK KKk kK
3k 3K K 5K 5K 3k 3K K 5K 5K 5K 3K 3K K 5K 5K 3K 3K 3K K 5K 5K 3K 3K 3K K 5K 3K 3K 3K 3K K 5K 3K 3K 3K 5K 5K 3K ok 3K 3K K 3K oK ok 3K 5K 5K 5K ok ok 3K oK K oK ok ok oK K
sk >k K 3K ok Sk 5K oK ok Sk K 5K ok ok kK K 5K ok ok K K 3K ok ok oK ok ok Sk K 5K ok ok Sk K oK ok ok ok ok K ok ok sk sk ok sk ok ok sk sk ok
3k 3 K 5K 3K 3k 3K K 5K 5K oK K K K 5K 3K 3K K K K 5K 3K ok 3K 3K K 5K oK 3k K 3K K 5K ok Sk 3K K 5K oK ok Sk 3K K 5K oK ok 3K oK 5K oK ok ok Sk oK K oK ok ok ok oK
Sk ok 5k 3k 3K K oK 3k 5K oK K K 5K ok 3K K 5K ok K K oK 3k K K oK ok K K ok Sk K 5K ok Sk 5K ok 3K K ok ok K K ok ok K K ok ok oK ok ok sk ok ok ok sk K oK
sk ok K 5K ok Sk K K 5K 3K ok Sk K K 5K oK ok Sk K 5K ok ok K K K 5K ok ok K K K oK ok Sk K K oK ok ok Sk K K oK ok ok kK K ok ok sk ok ok K ok ok ok ok oK
3k 3K K 5K 5K 3k 3K K 5K 5K 5K 3K 3K K 5K 5K 3K 3K 3K K 5K 3K 3k 3K 3K K 5K 3K 3K 3K 3K K 3K 3k 3k 3K K 5K oK ok 3K 3K 5K 5K oK ok oK 5K K oK ok ok 3K oK K oK ok ok ok oK
sk >k K ok ok Sk ok oK ok ok Sk oK ok ok Sk K oK ok ok kK K ok ok ok oK ok ok Sk ok ok ok sk o ok ok ok kK ok ok ok sk sk ok sk ok ke sk sk ok
Sk 3k K 5K 3k 3k K K 5K 3K ok Sk K K 5K 3K ok K K K 5K oK ok K K K 5K ok 3k K K K 3K ok Sk K K 5K oK ok Sk K K 5K oK ok Sk K K oK ok ok ok ok K ok ok ok ok oK

image
Autoindexing SWEEP2

All possible indexing solutions:
mC 53.21 61.22 69.29 90.00 93.03 90.00
aP 40.56 40.55 69.30 91.97 92.01 98.02
Indexing solution:
mC 53.21 61.22 69.29 90.00 93.03 90.00

Integrating SWEEP2
Processed batches 1 to 1800
Standard Deviation in pixel range: 0.29 0.58
Integration status per image (60/record):




xia2 atom=Zn /Volumes/GraemeData/how to/beta-lactamase/C2 s4

C2_dials — gw56@cs03r-sc-serv-16:/dls/tmp/gw56 — less xia2.txt — 80x24

Spotfinding SWEEP3
52378 spots found on 1800 images (max 996 / bin)
kK kokokok dokkk kkkk kk
KKK KK KKKKKKKK K sk ok K 5K ok ok K K K ok ok kK K K ok ok Sk K K oK kK
KKK KK KKK KKK KKK KKK KKKK KK 3% 3K K 5K 3K 3K 3K K 5K oK 3K 3K K K oK oK oK 3K K K oK ok oK oK K oK K Sk K K
sk >k K 3K ok Sk 5K oK ok Sk K 5K ok ok kK K 5K ok ok K K 3K ok ok oK ok ok Sk K 5K ok ok Sk K oK ok ok ok ok K ok ok sk sk ok sk ok ok sk sk ok
3k 3 K 5K 3K 3k 3K K 5K 5K oK K K K 5K 3K 3K K K K 5K 3K ok 3K 3K K 5K oK 3k K 3K K 5K ok Sk 3K K 5K oK ok Sk 3K K 5K oK ok 3K oK 5K oK ok ok Sk oK K oK ok ok ok oK
Sk ok 5k 3k 3K K oK 3k 5K oK K K 5K ok 3K K 5K ok K K oK 3k K K oK ok K K ok Sk K 5K ok Sk 5K ok 3K K ok ok K K ok ok K K ok ok oK ok ok sk ok ok ok sk K oK
sk ok K 5K ok Sk K K 5K 3K ok Sk K K 5K oK ok Sk K 5K ok ok K K K 5K ok ok K K K oK ok Sk K K oK ok ok Sk K K oK ok ok kK K ok ok sk ok ok K ok ok ok ok oK
3k 3K K 5K 5K 3k 3K K 5K 5K 5K 3K 3K K 5K 5K 3K 3K 3K K 5K 3K 3k 3K 3K K 5K 3K 3K 3K 3K K 3K 3k 3k 3K K 5K oK ok 3K 3K 5K 5K oK ok oK 5K K oK ok ok 3K oK K oK ok ok ok oK
sk >k K ok ok Sk ok oK ok ok Sk oK ok ok Sk K oK ok ok kK K ok ok ok oK ok ok Sk ok ok ok sk o ok ok ok kK ok ok ok sk sk ok sk ok ke sk sk ok
Sk 3k K 5K 3k 3k K K 5K 3K ok Sk K K 5K 3K ok K K K 5K oK ok K K K 5K ok 3k K K K 3K ok Sk K K 5K oK ok Sk K K 5K oK ok Sk K K oK ok ok ok ok K ok ok ok ok oK

image
Autoindexing SWEEP3

All possible indexing solutions:
mC 53.23 61.32 69.29 90.00 93.02 90.00
aP 40.60 40.60 69.30 92.03 91.93 98.07
Indexing solution:
mC 53.23 61.32 69.29 90.00 93.02 90.00

Integrating SWEEP3
Processed batches 1 to 1800
Standard Deviation in pixel range: 0.31 0.59
Integration status per image (60/record):




xia2 atom=Zn /Volumes/GraemeData/how to/beta-lactamase/C2 s4

C2_dials — gw56@cs03r-sc-serv-16:/dls/tmp/gw56 — less xia2.txt — 80x24
Preparing DEFAULT

Likely spacegroups:

C121

Reindexing to first spacegroup setting: C 1 2 1 (h,k,1)
Scaling DEFAULT

Resolution limi SAD/SWEEP1: 1.32

Resolution limi SAD/SWEEP2: 1.35

Resolution limi SAD/SWEEP3: 1.36
Scaling DEFAULT

Resolution limi SAD/SWEEP1: 1.32

Resolution limi SAD/SWEEP2: 1.35

Resolution limi SAD/SWEEP3: 1.36

Unit cell refinement

SAD: 53.21 61.28 69.27 90.00 93.03 090.00

Overall twinning score: 2.37

Your data do not appear twinned

Project: AUTOMATIC

Crystal: DEFAULT

Sequence:

Wavelength name: SAD

Wavelength 1.23985

Sweeps:

SWEEP SWEEP1 [WAVELENGTH SAD]




xia2 atom=Zn /Volumes/GraemeData/how to/beta-lactamase/C2 s4

. ® C2_dials — gwb6@cs03r-sc-serv-16:/dls/tmp/gw56 — less xia2.txt — 80x24

For AUTOMATIC/DEFAULT/SAD Overall Low High
High resolution limit 1.32 3.58 1.32
Low resolution limit 40.15 40.16 1.34
Completeness 97.6 100.0 67.1
Multiplicity 11.7 13.4 3.4
I/sigma 15.6 58.7 1.1
Rmerge(I) .071 .042 717
Rmerge(I+/-) . 064 .036 .605
Rmeas(I) .074 . 043 . 843
Rmeas (I+/-) . 069 .039 . 807
Rpim(I) .021 .012 .433
Rpim(I+/-) . 027 .015

CC half . 999 . 999

Wilson B factor 471

Anomalous completeness 96.4 100.0
Anomalous multiplicity 6.0 7.0
Anomalous correlation 0.459 0.513
Anomalous slope 1.163

dF/F 0.071

dI/s(dI) 1.210

Total observations 597099

Total unique 50984

Assuming spacegroup: C 1 2 1

0
0
0
0
0
0
0
2

1




xia2 atom=Zn /Volumes/GraemeData/how to/beta-lactamase/C2 s4

. ® C2_dials — gwb6@cs03r-sc-serv-16:/dls/tmp/gw56 — less xia2.txt — 80x24

Unit cell (with estimated std devs):

53.20942(16) 61.2818(2) 69.27089(17)

90.0 93.0325(2) 90.0

mtz format:

Scaled reflections: /Users/graeme/Projects/biochemical-society/nice_example/C2_d
ials/DataFiles/AUTOMATIC_DEFAULT _free.mtz

mtz_unmerged format:

Scaled reflections (SAD): /Users/graeme/Projects/biochemical-society/nice_exampl
e/C2_dials/DataFiles/AUTOMATIC_DEFAULT_scaled_unmerged.mtz

sca format:

Scaled reflections (SAD): /Users/graeme/Projects/biochemical-society/nice_exampl
e/C2_dials/DataFiles/AUTOMATIC_DEFAULT_scaled.sca

sca_unmerged format:

Scaled reflections (SAD): /Users/graeme/Projects/biochemical-society/nice_exampl
e/C2_dials/DataFiles/AUTOMATIC_DEFAULT_scaled_unmerged.sca

Processing took 00h 39m 00s

XIA2 used... aimless, ccp4, dials, pointless, xiaZ2

Here are the appropriate citations (BIBTeX in xia2-citations.bib.)

Evans, P. (2006) Acta Cryst. D62, 72-82.

Evans, P. R. and Murshudov, G. N. (2013) Acta Cryst. D69, 1204-1214.

Winn, M. D. et al. (2011) Acta Cryst. D67, 235-242.

Winter, G. (2010) J. Appl. Cryst. 43, 186-190.

Status: normal termination

(END)




Output

Data files can be found in
DataFiles
Log files to look at can be found in ...
LogFiles
Worth trying e.q.
loggraph LogFiles/*aimless*.log
Also

firefox *html
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ONE@

HEMICAL
RYSTALLOGRAPRHY

“"Small molecule”
crystallography

Highly absorbing samples

High energy data collection
=> DQE important

More complex
experimental geometry



centre — gwb56@cs03r-sc-serv-16:/dls/mx-scratch/gw56/ccp4_2016/xia2-lic-...

Command line: xia2 small_molecule=true /Users/graeme/data/il9-1/1-cyst
Spotfinding SWEEP1
3418 spots found on 1800 images (max 78 / bin)
% %
x % %k %k 3k X % %

% ok ok k% >k kk ok k >k k  kk k  kkk kk Xk kK * ok

k skokok skokokokokokokokokkokskk kk koksk kokskokakokokk Skokokokskokkk kkokok ¥k %
SKokokoK KKKk KKK KKK KKK KA KAKKK  Kokok Kok ok ok ok Sk ok ok Sk ok ok Sk ok ok ok ok sk ok ok sk ok ok sk ok ok sk ok ok sk ok ok
sk ok ok ok 3 oK ok ok ok ok ok Sk ok ok ok Sk ok ok ok Sk ok ok ok Sk ok ok ok ok ok sk sk ok sk ok ok sk Sk ok ok sk sk ok sk sk sk sk sk sk k sk sk sk sk ok sk sk ok oK
sk ok ok 3k 3K K ok 3k oK ok kK oK ok kK oK ok K K ok ok K K ok ok K K ok sk ok ok Sk ok ok ok Sk ok ok ok Sk ok ok ok ok K ok sk ok ok sk sk ok ok ok sk ok oK
sk ok ok sk ok ok sk ok ok ks ok sk sk sk ok ok sk ok ok sk sk sk sk sk sk ks sk sk sk ke sk sk sk ok sk sk sk ok sk sk sk sk sk ks sk sk sk ok ok sk sk ok oK
sk ok ok ok K oK ok ok ok oK ok Sk ok ok ok Sk ok ok ok Sk ok ok ok K ok ok ok ok ok sk ok ok sk ok ok ok Sk ok ok sk sk ok ok sk sk ok sk sk sk ok sk sk ok ok sk sk ok oK
Sk K 5k 3k 3 K 5k 3k K 5K oK Sk K 5K ok K K 5K ok K K oK 3k K K oK ok K K ok 3k 5K ok Sk ok ok ok Sk K ok ok K K ok ok K K ok sk ok ok ok sk ok ok ok sk K oK

image
Spotfinding SWEEP2
3705 spots found on 1700 images (max 78 / bin)
* ok

% % X ok kKK % ok kk ok kk %k %
k ok ckkokoskk  skkksk kk ok skskkksk kk >k 3k ksk koksk ok kkokk kokk kKoK
KoKk KK KKK KAKKORKAK KoK Kokokok KKKk KKKk koK koK okokkokokok  kokokokokokok ok kok sk ok kok sk koK
Sk K 3k 3k 3K K ok 3k 5K oK Sk K 5K ok K K 5K ok K K oK 3k K K oK ok K K ok Sk K 5K ok Sk K oK ok Sk ok ok K K ok ok K K ok ok ok ok ok sk ok ok ok sk K oK
sk ok ok ok S ok ok sk ok ok Sk ok ok ok Sk sk ok ok sk ok ok sk sk ok ok ok ok sk sk ok sk sk sk sk sk sk ok ok sk sk ok sk sk sk ok sk sk sk sk sk sk ok ok sk sk ok oK
sk ok ok 3k 3 K ok ok oK ok kK ok ok Sk ok ok ok K K ok ok K K ok ok oK ok sk ok ok Sk ok ok ok Sk ok ok ok Sk ok ok ok sk ok ok sk ok ok sk sk ok ok sk sk ok oK




. ® centre — gw56@cs03r-sc-serv-16:/dls/mx-scratch/gw56/ccp4_2016/xia2-lic-...

IMAGES (USER) 1 to 1700

MTZ file: /Users/graeme/Projects/centre/DEFAULT/NATIVE/SWEEP4/integrate/dials_in
tegrated.mtz

For AUTOMATIC/DEFAULT/NATIVE Overall Low High
High resolution limit 0.59 1.58 0.59
Low resolution limit 6.01 6.01 0.60
Completeness 96.9 100.0 48.0
Multiplicity 7.5 11.6 1.3
I/sigma 28.4 59.8 6.1
Rmerge(I) .034 . 027 .077
Rmerge(I+/-) .032 .027 .068
Rmeas (1) .035 .028 .101
Rmeas(I+/-) .035 .028 . 097
Rpim(I) 011 . 008 . 064
Rpim(I+/-) .014 .010 . 068
CC half . 000 . 000 .978
Anomalous completeness 91.6 00.0 0.4
Anomalous multiplicity 4.5 8.2 1.1
Anomalous correlation -0.196 -0.364 . 000
Anomalous slope 0.854

Total observations 11718 1229 47
Total unique 1560 106 36
Assuming spacegroup: P 21 21 21
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STATUS

DIALS now used routinely at Diamond Light Source for
automated data processing via xia2 - will be in CCP4 7.0

xia2 is the "friendly” DIALS user intertace for synchrotron
data, and is bundled with DIALS

Tools developed using DIALS framework for image
inspection, strategy evaluation on 119, detector metrology,
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HTTP://DIALS.DIAMOND.AC.UK
CURRENTLY: 2 POSITIONS
AVAILABLE @ DIALS EAST



