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Phaser is a program for:

1. molecular replacement

2. experimental phasing

3. normal-mode analysis
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ARCIMBOLDO: Crystallographic Ab Initio protein solution far
below atomic resolution

Dayte D. Rodriguez Martinez, Christian Grosse, Sebastian Himmel, César Gonzalez,
Inaki M. de Ilarduya, Stefan Becker, George M. Sheldrick and Isabel Uson

Ab Initio macromolecular phasing has been so far limited to small proteins .

at atomic resolution (1.2A or better unless heavy atoms are present). We \
present a general method for 2A data, based on combination of location of

model fragments like small o-helices with PHASER and density ... =& “W-L\
modification with SHELXE, supported by a grid of computers running = ,5;:_.-# > §
CONDOR. W ‘ TE

If you want to test our method, and already have login and password, ===
please click below. ?f -

Download ARCIMBOLDO |
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Lab worms are stunned by 'phaser’

By Jason Palmer

Science and technology reporter, BBC News SEE ALSO

.3

Scientists have shown off an effect
not unlike that of the "phasers™ in
the show Star Trek - but it only
works on tiny worms called
nematodes.

They used a special molecule that,
when exposed to ultraviolet (UV) light,
changes its shape.

When the worms were fed this molecule
and then exposed to UV light, they were paralysed
exhibited paralysis. b

Worms turned into hermaphrodites
16 Nov 09 | Science & Environment

Age secrets of litile worm

27 Nov 02 | Sci/Tech

MNobel scientist's bid for freedom
24 Oct 02 | Sci/Tech

Tropical worm 'relieves pain'
17 Mar 03 | Health

Worm ‘could screen new medicines'
19 Jul 06 | Health

Under UV light, the worms turned blue and RELATED INTERNET LINKS
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Problem

Real crystal form Imaginary crystal form
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Separability
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Model error

Calculate from

sequence identity
(Chothia & Lesk)

Position errors

RMS deviation, main-chain

Model Calculate from unit
incompleteness cell composition



Likelihood weighting

Position errors
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Optimal resolution-
dependent weights



Phaser Workflow

Molecular
Replacement




1 Molecular Replacement Workflow

Rotation search Translation search

Refinement Packing test



Brute Search

Calculate likelihood for each gridpoint
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Brute Search

Calculate likelihood for each gridpoint
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Fast Search
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Rotation Search
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Rotation peaks

Centre of coalesced peak
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Translation function is very sensitive to
orientation and may not find a solution

s in such a case!
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Translation Search

Solutions are recognizable at this stage
(high Z-score)
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Packing

Clashes between models
decrease credibility in
solution




Packing

Surface loops may change
conformation




Packing

A small number of clashes
is acceptable




Refinement

7

The rotation and The solution can be
translation improved if the grid is
functions were taken away and the
performed on a rotational and

(not very fine) translational

grid parameters optimized




Partial Structure




Partial Structure




Partial Structure




Tree search with pruning

15t component

2"d component

Search order set up automatically based
on resolution and expected error!



|Il

“Manua
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Solution Model Superposition
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New solution



“Jigsaw puzzle” strategy
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Restricted search




Restricted search




Restricted search

Large noise peaks






Ensembles

Ensembles may be more suitable models
for certain flexible proteins families

However, it is usually time-consuming to
assemble the models

U

Automatic ensemble model generation
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Usage

SALIQA-SEN-GDHLT
SALIRV-QDDDDGRLS
GAVVAEY--GDD--AT
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Weighting

Sequence Structural Sequence
alignment alignment alignment

unweighted unweighted weighted




Editing models

—~ Missing segments

— — Floating segment

«— More likely position

\Gap in helix




Interactive model editing
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Interactive model editing
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Interactive model editing
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Interactive model editing
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