Data collection & processing

Data acquisition—images — intensities (I, o) = amplitudes (F, o)

Pipelines & GUIs: DNA, XIA, ccp4i (others?)
CCP4 components:

® Mosflm new GUI

® Pointless determine spacegroup, match
previous indexing

® (Scala)

® Truncate rewrite

! intensity statistics: twinning
® Experimental absorption correction



Pointless

Three distinct functions

® Determine Laue group & space group

® Match alternative indexing scheme to a
reference merged dataset. Either exact (eg
trigonal system) or accidental (eg a = b)

® Just reindex with specified operator and

symmetry (most of the functionality of the
REINDEX program)



Examples of running from command line

pointless file.mtz
pointless hklin file.mtz
determine likely Laue group & space group.All control input is optional

pointless hklin file.mtz hklout newfile.mtz
output data reindexed into “best” space group

pomtless hklln fi le.mtz hkiref referencefils Ie mtz hklo_ut ne_yvf le. .mtz
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Protocol for space group determination

1. From the unit cell dimensions, find the highest
compatible lattice symmetry

2. Score each symmetry element belonging to lattice
symmetry using all pairs of observations related by
that element

3. Score combinations of symmetry elements for all
possible sub-groups (Laue groups) of lattice
symmetry group.

4. Score possible space groups from axial systematic
absences



Example

Spacegroup: C 22 2| The true space group C222,
Cell: 43.68 71.92 89.20 90.00 90.00 90.00

Lattice point group: P 6 2 2
Reindexing or changing symmetry
Reindex operator from input cell to lattice cell: [-1/2h-1/2k,-1/2h+1/2k,-I]
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Score each symmetry operator in P622

Rfactor (multiplicity weighted)

Correlation coefficient on E2
Z-score(CQC)

!

Nelmt Z_cc o (R _N Rmeas Symmetry & operator Sin=aiiyics Cell)
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A clear preference for Laue group Cmmm
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Net Z(CC) scores are
Z+(symmetry in group) - Z-(symmetry not in group)
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Net Z(CC)
calculated in two ways

/

NetZc /c+ /cC-
946910398
8.39 11.97
8.31 11.91
5.63...9:39
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0.03 4.47
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-1.26 3.73
-2.71 2.09
-3.92 0.90
-4.00 0.83
-4.37 0.54
-4.46 0.46
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Correlation coefficient & R-factor

Likelihood
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ReindexOperator
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Screw axis along 00l shows space group is €222,

Screws detected by Fourier analysis of |/o

PeakHelghF from Fourier analysis Gl
1.0 is perfect screw
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Number PeakHeight 5D Probability ReflectionCondition
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Ifsigl ws. index

Axial reflections 00l plotted as l/o



Status

version 1.0.3 works(?) 28/03/2006

Dependencies:
cctbx
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Future

Ice rings/spots:
a powder ring has infinite rotational symmetry so it

will fit any axis order. Plan to eliminate ice rings from
statistics.




