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The FIP beamline

- financed by:

Beam time

- 33% ESRF users

- 7 % Belgium users
- 60 % French users
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Automation of the crystallography experiment

Automation of data collection (1999)

B Automation of data processing (2001




Architecture for experiments management

Taco/Tango

ISEVOAEIGRA Software |




[- Automated experiment. beam control

beam
control




Two grazing angle mirrors

1.3 m long, 6 cm large
Si / Zerodur ™

vertical focusing
harmonics rejection
heat load reduction




Two crystals monochromator
(13 motors!)

2Si(111)

p—

heat load reduction

horizontal focusing




Setting up the X-ray beam

1. select edge or wavelength

~ Launching intrmx application

Element: Au /—- |

#kk H Hkk
Wavelength: m (in A, eV or keV) — i E:%rto?%qu "
; : it

Experiment: MONOCI—@{MATIC — |

N\, intrmx application done.

Starting dtclight application
< "fusrilocalzffipfapplifautocal™ 1.0/GU]_autoTAN"

Ready

Calibration progress: |

Goy e | 2. theoretical position, or
automated calibration with metal foil

3. and then:




Setting up the X-ray beam

- optics geometry (theory)

* based on absolute position of origin
* tabulated corrections

- beam optimization

() a S £

* beam shape on fluo.

- energy calibration (optional)\A




2- Automated experiment.: sample
mounting and centering

mounting &
centering
of crystals




The experiment
A 5-circle diffractometer including:

- sample orientation (MAD)

- microscope + video

- Oxford cryo. cooling

- beam monitors
- 2-theta for high resolution

- Mar CCD detector




Integrated system

Goniometer [ [ R - = R v
head Aapa > GNP Storage
T ' ' Dewar




Sample unmounting (magnetic cap)




Semi-automated crystal centering




Automated crystal centering

Crystal recognition

- . standard
1CTOSCOpE Vie T

Running actio




3-Automated experiment. data collection

data
collection




Angle: 0.000000
Resolution at top: 4.889952
Resolution at hottom: |4.859952
Move detector

= :
| Distance: 563.000000
\ Preparing data collection

data
collection

Fle View Commands Shutter Tools Beam-Stop Help

fhioHP_dsk1 Aocalfcontrolf.nemo Collections list ‘Set Wavelength [ Refresh po: | CCD Detector
[ collect.params .mad-invers D1 paranm Instruments Control CCD file format: Save corrected image —
[ collect.params.mono Add file >>| | |0 paramz Motor Position Control: Cument  Destination Relative

2048x2048 — |

[ collect.params.old_style | Resolution:

[ collect.params.sav
[1 collect.params.single
[ det_marip.params

Detector status messages

|~ Take background data at start of collection

[1 param1 |
aram 1 Distance:
|1 paramz IntMax »> |
- E | Angle:
So— : . Resolution at top:
Delete | Remove |
— - . - - - Resolution at bottom:
1 Done Cancel Change ?
i Data (fu'll'et;ijun Inpu-l:_'l'-‘;mmeiérs
iExpusure Mode: MAD — Beam checked: Yes —
Collections list : | Automatic processing: Enable

|Current collection :

Intensity optimization: On level and WaveChange -

| Run number 1 :;ﬁrst image number 1
Rotation | Sector width (MAD) fi
Wavelength| Disk name | MioDEC_dsk3
Sweep Start {deq) 0.0 Directory test
Sweep End (deg) 120. img_
Sweep step (deg) 1.

| Total exposure time {sec) 15.

h time

Oscillations 1

Start data collection | Restart previous collection| Start program | Suspend data collection |—

Delete (selected)
Enter values in A, eV or keV:
12655 Append |

Done Cancel




data
collection

Hle View Commands

Shutier Tools Beam-Stop

Motor Position Control:

phi

|Exposure Mode:

Collections list :

1 Run number
Rotation

Wavelength|
Sweep Slarl (deqg)
Sweep End (deg)

Sweep step (deq)
Total exposure time (sec)
Oscillations

|Current collection :  unnamed

Refresh positions |
Instruments Control

Current Destination Relative

Data Collection ]nput Parameters

1 |Frst image number
phi Sector width (MAD)
12650
0.0
1z0.

rtion 1

1

Start data collection| Restart previous l:nllel:tinnl Start program

Intensity optimization: On level and WaveChange —

CCD Detector

CCD file format: Save corrected image — |

Resolution: 2048x2048 — |

B
Filn  Fdi  View Go
+ 1

Back  Forward  Raload

Detector status messages

|~ Take background data at start of collection
Distance: §" Bookmans & Locaton

Angle:

Resolution at top:

Resolution at bottom:|4.669957

Change ?

Beam checked: | Yes

Automalic processing: Enable —

| » Generalities
1 o crystad
0
ioDEC_dsk3
test
imy_

» Duta reduction

O evergy et

Suspend data collection » Duta processing

Communicats

4 =
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4- Automated experiment. data processing

data
processing




adp: steps
(MarSearch) —> peak size = box size
(denzo) = laue group, nbr. residues
< denzo log file (iterations)
(0Xo0)
(strategy/best) = expected completness
(denzo)
partials
scaling

(CCP4) — max resol. for anomalous

(solve) (molrep)

(solve)
(resolve)
(resolve)
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3.8 A dataset processed by user vs adp

Average
sigl stat.

Square
R-fac

3356.8 285.7 267.0
3281.8 2599 238.4

0.083 -
0.090 &

6.9 23.1 34.4 42.5
6.1 21.4 32.6 40.5

99.54@m user
9.6 @ adp

Comparison of a typical dataset, processed by a crystallographer using HKL and with adp.
Each data processing is illustrated with statistics calculated by scalepack
(upper part: I, K% and R-factors; lower part: I/c(I) and completeness).




BE :
gw First structure solved in automated mode

| .
Structure solved in

3h data collection
2h phasing/building

completeness at 2.1 A :
<Rsym>: 4.2%
Rsym (last shell) : 12.5%

Phasing statistics (solve/resolve):

fig. of merit: 0.25
180/233 residues built autom.

\\

Farnesoid X Receptor (FXR),
M. Downes et al.,
Molecular Cell 11 (2003), 1079




Analysis of crystallization drops

automated analysis of Greiner™ box
discrimination salt/protein
precipitate analysis ?

Means:
beam: 2x2 mm, 0.8 A
oscillations: 1 deg

10 to 30 sec / drop (1 to 2 h per box)
1mage processing




Protein vs. Salt




Plate-drop

Data collection in situ

L-B3b

T-Cl2a

T-B4b

C-Blc

sample

lysozyme

lysozyme

thaumatin

chalcone s.

Space group

p43212

p43212

p41212

p3121

Resolution (A)

1,8

1,8

2,2

3,0

Completeness (%)

Redundancy

/o

Rsym (%)

Rfree (%)

. Jacquamet et al., accepted in Structure
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