buster-report: convenient summaries of BUSTER
output including analysis of ligand geometry

GDL

Gérard Bricogne!
Global Phasing Ltd., Cambridge, UK

emall: buster-develop@globalphasing.com

Tom Womack, Oliver 5 Smart, Andrew Shartt, Peter Keller,
Clemens Vonrhein, Claus Flensburg, Wiodek Paciorek,

Introduction

BUSTER runs produce relatively large quantities of output, much of it
in tabular forms which are not straightforward to understand or parse.

buster-report summarises this output in a user-friendly form, including
attractive graphs. buster-report outputs HTML (for web browsers) or
PDF (for printing or electronic lab notebooks).

Report on autoBUSTER refinement run in directory 4a22-05

N.B. initial structure has some really bad geometry restraint violations

logs/secreen initial.txt

WARNING: Have |delta/sigma| deviations > 5.0 sigma. Number of outliers for each term:

WARNING: 10 bond lengths. Worst is 298.0 sigs 4.07 Angs D|1B1:CB=HB3 (TYR)

WARNING: 3 bond angles. Worst is 27.0 sigs 29.06 degs D|181:HB3=CB=HB2 (TYR)

WARNING: 1 planes. Worst is 10.6 sigs 0.21 Angs D|344:C=D|344:CA=D|344:0=D|345:N=D|345:Ca
WARNING: 6 idealD contacts. Worst 13.7 sigs 0.15 Angs D|181:HB3(TYR)=D|226:CG1(ILE)

N.B. final structure has some really bad geometry restraint violations
This is serious - check the final map with visualise_geometry_coot

logs/screen final.txt
WARNING: Have |delta/sigma| deviations > 5.0 sigma. Number of outliers for each term:

WARNING: 1 bond angles. Worst is 7.8 sigs 141.14 degs D|3§4:CtHIS)=D|3-@5:N(HIS}|=D 345:CA(HIS)
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reciprocal space correlation coefficient plots
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Illustrations of the bond and angle problems
found in 1IPMQ)

The correlation-coefficient plot
One of BUSTER's unique features is the plot of reciprocal-space corre-
lation coefficients as a function of resolution bin.

oreen Fg, o + o0 : information content in the observed reflections. If this

is not above all the other lines, something has gone very wrong with the
scaling

how we

thick red Fy, F. : how well does the model reflect the data?
blue FC) FXpCt .

Il do you expect the model to reflect the data,

given both the quality of the data and the estimated reliability of the
model?

grey Fo, Fge  correlation coefficient without taking the solvent model

into account. This should be below the red line out to 51&, and exactly
the same as the red line at higher resolutions.

This allows very ready recognition of a number of crystal issues which are
not easily discerned from other summary information, including

e Ice rings are readily seen as ‘icicles’ in the green line (from some inte-

gration packages), or as downward peaks in the red and blue lines (from
others); note that the more diffuse ring at 2.25A sometimes shows up
when the sharper ones around 3.7A don’t

l 1
4 3
resolution in A

mtv svg agr png pdf

1 |
25 2

| 1 1 ] |
7 5 4 3 25
resolution in A

mtv svg agr png pdf

e Anisotropy of diffraction is visible in a departure of the red line from

the blue line

e The resolution bin at which the information content of further reflec-

help? see BUSTER wiki Interpreting reciprocal-space CC plots

run conditions

refine command refine -p 4a22-fix3.pdb -Gelly 4a22~fix2.gelly -1 TD4.grade PDB ligand.cif -d 4a22-05 -m 4a22/4a22.mtz

_B USTER version i 2.13.0

original antobuster results directory | /Volumes/Macintosh HD 2/twomack/tmp/4a22-05
tidy report directory /Wolumes/Macintosh HD 2/twomack/tmp/4a22-05=-report
final pdb coordinates /Volumes/Macintosh HD 2/twomack/tmp/4a22-05-report/4a22-05.pdb

final mtzfile /Volumes/Macintosh HD 2/twomack/tmp/4a22=05=report/4a22=-05.mtz

input pdb file 4a22-05/pdbchk. pdb

input mtz file /scratch perutz/twomack/tmp/4a22/4a22.mtz
run at Thu Oct 20 18:26:34 BST 2011
b}-’ user twomack

in directory fscrateh perutz/twomack/tmp

this table in tsv dara fsv

help? see BUSTER wiki run conditions info

real-space correlation
coefficients

main ligand details geometry details refinement progress ramachandran plot

Ligand assessment

MOGUL is the standard tool for assessing licand poses, but the current
MOGUL GUI doesn’t readily support the assessment of multiple ligands in
a single structure; buster-report does all the necessary file manipulation
to provide a clear report of ligand problems, and combines the MOGUL
output with correlation coefficients and images of the ligand in (standard
and difference) density.

Histograms are used to indicate unusual torsions.
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TSV report and TSV outliers report

Ligand report for 1PMQ refined with the
coordinates of the ligand fixed

To make the diagrams of ligands more comprehensible, the HT'ML version
includes small movies, both of the ligand oscillating, and (when there’s
one or more very bad bond or angle) of the ligand with the atoms involved
in the bad features highligchted. Future versions will use coot’s upcom-
ing capability to produce 2D diagrams of ligands, to produce clearer PDF
output in which animation is not available.

tions starts to drop off can be seen

e (ases where the standard deviations of the F' values have been incor-

rectly determined produce extremely clear signs in the blue and green
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3OUL: before and after ellipsoidal scaling

(rectified using http://services.mbi.ucla.edu/anisoscale/).
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resolution in A

left: 2XTO (serious ice-ring contamination);

right: 3AZR (problems with high-resolution data)
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2HRO: there is clearly something very wrong

with these data

The tool graph_autobuster_recipCC has been distributed for a couple
of releases, but xmgrace allows much more user-friendly forms of the graph

to be produced.

Progress graphs

Graphs of how R, Ryee, log-likelihood gain, and RMS bond and angle
change over the course of the refinement are available.

main ‘ X-ray ‘ ligand details ‘ geomeiry setup

refinement Progress |
1

real-space correlation

coefficients

ramachandran plot

Progress report

Graph of RMS(bond) against cycle of refinement

Graph of RMS(angle) against cycle of refinement
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Geometry issues

Serious geometry outliers present at the start of refinement are listed, and
serious geometry outliers still present at the end of refinement are listed in

large red type.

General assessment using molprobity
Tools from the molprobity toolset are used to produce a Ramachandran

plot and list of outliers
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1298 residuas were evaluated in total for general, glycioe, proline; and pre=pro.
$8.53% of all residups were in favored [%8%) regions. [§276 residues)
$9.449% of all residups were in allowsd (>99.8%) regions. (12591 residoes)
Thare were 4 cutliercs:
A 26 HIS: [(phi;psi] = {=6.41, 108.50%)
E %S4 HIS: I'phi.pﬁi| = f=gdobD, HE.04)
C 94 RIZ1 (phi,psi] = (=I:1%, 104.1%&)
O %6 HIBY (phi,psi] = {=B.70, 180.7%)
For more informption; see Lovell, et al. {2003) Proteins: Struct Func Gen 50:437=4320
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