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1) preparation and dispensing of screens

Tecan Miniprep
(Tecan UK Ltd)

stocks (york and commercial) in sterilin pots with customised hids
Screens mixed by Tecen -

tcreon]  based en Joncorik and Kim

screend (1. Appl Cryst. (1991) 24, 409-411)
._ (D) Clear Stravagy Land 2

Peg Ten

Storn fautpeint |

The Index, Salt Rx and Pact commercial screend are purchased in bulk from
Hampten Reseerch and Melecular Dimensions Ltd and dispensed by the Tecon

2) transfer of screen solutions

This is done manalfy wsing o muttichannel pipette, the lobtech robet is in trial bat it
requires customised expensive 1ips. the search is on for economic Tips that work well

Leishmania major dUTPase - dUPNP complex

Purification and Crystallisation

Three- step purification using AS cut, ion-
exchange crd hydrophobic chromatogruby resulted
in low yield, not pure enough protein and very pecre
crystals

Bie-clened into VSBLic plasmid (Mark Fegg) which
added  N-terminas 6xchis-tog, Initial crystals were
sliteined using the mesquits and the index screen.
Final crystals were obtained in 20% PEG 3350,
0.2M MgCL2, Bis-tris pHI.S after several rounds
of optimisation by hand, mainly seeding.
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Seeding

GP6: A protein that prefers the right!

Introduction Protein purification

5 GPB is o bacTersphoge proten # Size exclusion chromatography is
the final step in the purificaticn

Iin vivo the profein form rings of 11, 12
13 and 14 subunits. & crystals formed when all frocticns
were pocled were small and did

nat diffroct (picture 1)

® DMA is transported through the centrel
channal imto the viral copsid

when the peak fraction and those

that eluted after were posled the

resulting erystals diffrocted to

3.2A (picture 2)

Conclusions

 for 676, better dif fracting
crystals are produced when |
pratein from the paak
fraction and those to the
right is used )

Better erystals!

@ this may be becoisse the
malecules in these
frections are mare tighthy

pached Jo Turner, Pip Seavers and Fred Antson

I &

easily identified

s Seeding is ahways worth a try

A few recent crystallisation-related thoughts from those setting up the trays.
o Tf your protein i stored frozen in aliquots, warm up quickly, eg in your hond before setup rather than leaving on ice
o His-tag proteins aften don't reed o firal “polishing® gel-filtratien step. Seme react badly To the concentrating requred, Ton
exchonge chromatogrophy may be a better choice if further purification in necessary. Sometimes getting proteing screened quickly
g more important then further purification. Remavel of salt con be achieved by o second pass dewn The M column,
5 Same screens (eg natrix) can be rearganised, for example into pH blocks, giving o raticeal template and trends that con be more

® Some proteins require o lower concentration than the pepular 10mg/ml for screening

rystallisation at YorR,

Practical developments and personal stories,
by Shirley Roberts on behalf of the group.

Implementation of Robotics

3) setup of crystallisation trials - sitting or hanging drop trays

Mesquito
(TTP LabTech Limited, Cambridge UK)

Greiner 3-well crystal quick and single well low profile plates are routinely used for sitting drops
100-400n! final drop size. Honging drops are dispensed onto adhesive sheets supplied by
Molecular Dimensions Ltd and TTP lobTech Ltd, These sheets (with 96 circles containing no
adhesive) fit anto standard 96 well tissue culture plates,

4) image capture of crystallisation trials
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Personal crystallisation stories

BioStore robot
{BieTOM, Evry, France}

This i2 a recent ocquisition nat in general
usage yet due to various problems, The long
term plan is to interface BioStore with the
erystal gnition software being P
by Julie Wilson ond colleagues in YSBL. For
now, manual examination of trays is necessary.
In the future. detection of crystals and
outematic alerts to owners of trays should
become a reality!

Crystal structure

Data collected 1o 234 a1 ESRF, space group PiS22 100mM TMAO
This is the third dimeric dUTPase 1o be determined

In Yok, ol possess the similer all u-fald in contrast -
to human enzymes {a and ). This mokes them o

suitable o8 drug torgets.

the structure T be ssbved

Olga Maroz

Seeding and tags in the crystallisation of lichenase
26A and its complex.

5 When the native protein structure was sohved the his tog of one melecule was in the
octive site of o neighbouring maolecule 52 ne ligend complexes could be studied, Only
poarly diffrocting crystals (A} of untogged protein were obtained that could nat be

impraved (figure 1a and b}
E’ A | 58 ‘

One poor crystal of the nucleophile mutant was obtnined ond, ofter removal for
festing, many small crystols subsequently fermed in the drop (figure 2). Crushieg
these crystals with o hypodermic needle and seeding into seversl protein drops
without reloading the reedle resulted in lorger crystels (figure 3). Several rounds of
seeding were required, crystols of protein-ligand complexes were chtaned m the fin
reund by Inclusien of ligand in the pratein solation

B
Seads from the nucleophile mutont were used 1o seed the wild type protein end again
sequentiol seeding and cocrystellistation resulted in the formation of diffraction
quality crystals. The best crystals were obtained in the some conditions as the
nuclesphile mutant (figores da, b, and )
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Seeding
crystalling precipitate formes mitisily
g h ryats forming ver sever ey

Victoria Money

in optimésation profocols

Favourite additives with proteins crystallised from Sacilius anthracis

~@ B

alanine dehydrogenase TCEP eddtive improved diffraction of
crystals from BA to 3A, refinement of data is in progress

phospharibasyl formaylghyciramiding cyclo-ligase TMAQ additive impeaved
crystal diffrection from 84 1o 244 and erabled data to be collected ond

Changes in practice brought about due to robotics:

A 96 well screen con be set up with 18, protein solution in minctes compared to 60yl
pratein seluticn in 1 hour, using a tenth of the screen soluticm velume. The tendency
naw I8 To set up many mere screens. This has prompted o revise To raticnalise Thase on
of fer os mamy sslutions ore very similior. Consumable cos? is cemparable:- 4 linbro 24-
well plates, cover slips and grease o sitting drep equivelent - £8 pounds per 96 well
screen, 96 well microplate set up with the mosquito - £12 pounds. The robots however
do need someone To spend a significant time on them, training, programming,
maintencnce and erdering contumables, especially if they arrive in a budget “develop on
site” deall

The quicker equiitration raTes ctaimed with The micro seT up seems T result in mere
galt crystal growth. Scaling up o the larger 24-well format com be trovbleseme In
mesy coses eptemisation it best done using the greiner low profile plates either using
the masquito or by hand. Larger drops con be set up in these plates and retrieving
erystals for data collection is relatively straightforwerd

Shirley Roberts

Some facts and figures

In ¥YSBL o group of researches ore port of the SPINE (structoral professics in
Eurcpe) progromme. They are determining protein structure by X-roy crystollography
from the human pathogenic bacteria Socilber amphrocis Campydobocter i and
Mycobacteriom fubsrculosis The following statistics are from oa angoing praject
sterted in Jomary 2003.

Target Status

Progression Totals
Selected 219
Cloned 172
Expressed 142
Saluble 102
Crystollised 50

data sets 25 (+3NMR")
structures solved 19 (+2 MMR*)
in PDB 12

i

* In conjunchisn with portnar 5 Bijevet Conter for Biomelocuior Research (Utrecht)

Mark Fogg

10%
ghycerol

Thymidykate synthase, glycersl in the well buffer impeoved
diffraction of the crystols To 34 emabling data te be collected.

Elena Blagova, Olga Maroz and Mark Fogg

And finally, two unusual crystallisation stories!

® Thil containg & N-terminal THUMP
domain, an RMA binding domain for
which no structure ix available in the
PO
The protem requres high salt concentrations 1o remain soluble
(1M NaCl). Initiel erystals from screening (figure 1), were rot
repreducible. It was decided fo try substituting chloride for
phasphate, a more ef fective ion in the Hoffmaiser series.

The protesn was duafysed info 150mM potossium phasphate. A
simple peg screen resulted In crystals in very low PEG conc
Meanwhide protein sohution left in the fridge in 100mM phasphate

wad found to contain crystals!
The large crystal in figure 2 grew from a hanging drop contaning b
10mg/ml protein in 150mM phosphate sealed over o reservir of

BOmM potassiunm phosphate, the drop grew in size o3 the salt
concentrotion decreased and the crystal grew with It

Cryo-profection wos achieved by diluting the protein with
ghyceral before setup ond then transfering ta 30% ghycers! plus
odditives before flash-cosling

Mative data o 254 hove been ceflected ond The structure
solved wting selenomethionine prepored protein. The structure
s currently being refined

e

David Waterman and Fred Antson

The Sacilior anthrocis chaperane PreAB is thought to be
meertent in folding the onthrax protective ontigen
malecule. No cryatals were abtoined during screening apart
from in one drop where mother liguor wos absent from the
well. These crystols have formed during direct avaporation
of the protein in buffer, hey are nat salt but do net show
any diffraction at this size unfortusatelyl

Mark Boyle
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