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Outline

* A short history of MASSIF

« Core technology 1: beams

« Core technology 2: robots

« Core technology 3: workflows
* The beamline so far...

« The future




Around 800 crystals
screened on ID14-1, 2 or 3

Data sets collected on ID14-4




MASSIF

 Replacement for ID14

e 2 independent branches

2 beamlines to replace 14-1 and 2 — “large beam’
with increased flux and stability

e Automation of sample screening

* High capacity sample changer

« 3'd peamline to be microfocus




Core technology 1

Beams
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MASSIF1
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21 horizontal lenses
7 vertical lenses

Size: 100 x 65 pm? FWHM
Actual flux: 3.1 x 10*? ph/s






Core technology 2

Robots




Mini-kappa

High precision Oxford Cryostream

mini-diffractometer

Fluorescence Detector

Fast CCD Detector

Evacuated Slitbox
& Attenuators

Backlight &
Beamstop/Collimator

On-axis Camera

Sample Changer Robot
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Core technology 3

Workflows
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Dehydration workflow in MXCuBE

mMXCuBE (mx-415)
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Workflows link hardware and data analysis to collect optimal
data faster than users allowing beamtime to be spent efficiently
on more challenging stages of projects

Define sample ID and
experimental
requirementsin ISPyB

Mount sample / loop
centre and X-ray
centre to optimal

volume

The MXPresskE
service

Crystal No
present

MXPressE
EDNA characterisation

MXPressO

.l

> Unmount




MXPressO

Define sample ID and
experimental
requirementsin ISPyB

Samples
loaded into
dewar within 3
days of
allocated
beamtime

Mount sample / loop
centre and X-ray

centre to optimal
volume

Crystal

present

MXPressE

Higher
resolution
possible

EDNA
successful

Unmount




lucid id30al yyjxGr

400

200

100

0 100 200 300 400 300 600




lucid id30al tXFbVi

200

100

C 100 200 300 400 300 600




lucid id30al SgW3rX

400

300

200

100

C 100 200 300 400 300 600




0 100 200 300 400 500 600
400
300
200

100




0 100 200 300 400 500 600

300
200

100




0

60

o)

50

0

40

300

200

0

10

2

300




350 1 ! ¥ 1 1 L] T
300} 1
250f 1
f

200 i .
150 g

-
100 =

0 100 150 200 250 300 350 400 450




< o (=]
3 S S S







400

300

200

100§




500

100

200

300

400

500

600

700

100

200

300

400

500

600

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

1.0

0.9

0.8



MXPressO

Define sample ID and
experimental
requirementsin ISPyB

Samples
loaded into
dewar within 3
days of
allocated
beamtime

Mount sample / loop
centre and X-ray

centre to optimal
volume

Crystal

present

MXPressE

Higher
resolution
possible

EDNA
successful

Unmount




X-ray centring allows the full characterisation of
multiple positions (upto 5600), selection of beam size

and location of crystals
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DOZOR identifies individual Bragg spots

Sasha Popov




DOZOR - indication on the ice or salt diffraction
contaminations

Sasha Popov




DOZOR approximates the experimental data by
applying isotropic Debye-Waller factor and the
standard protein Wilson plot pattern

Sasha Popov




3D - autocentre

Diffraction signal
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MXPressO

Define sample ID and
experimental
requirementsin ISPyB

Samples
loaded into
dewar within 3
days of
allocated
beamtime
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Services offered to users on MASSIF1.

« MXPressL — load/optical centre/180°

« MXPressO - load/optical centre/X-ray centre/180°

« MXPressE - load/optical centre/X-ray centre/eEDNA strategy/collect
« MXScore - load/optical centre/X-ray centre/eEDNA strategy

« MXPressE_SAD - load/optical centre/X-ray centre/eEDNA SAD
strategy/collect

* No restrictions on sample size, mount or quality

o All data are processed automatically with the option to pipeline to
molecular replacement and ligand fitting with fragment structures
uploaded to ISPyB




Average times per sample

 Number of samples depends on level of characterisation

* 150 to 400 samples per 24 hours

e 50 to 133 per shift




Average times per sample

100 image mesh scan [y 1'38”
15 image line scan 27" 23"

EDNA 49” 49”
characterlsatlon

EDNA & 54~
characterlsatlon

Total workflow time 3'26" 520"

Total time for sample [<{ok 6'27” 3'45”




Tracking / Identification Tracking / Results

MASSIF1




Detailed reports in ISPyB display all sample analysis
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ISPyB also allows to define required resolutions, forced space
groups, services required and PDB and SMILES upload for
downstream processing




Diffraction signal




The difference measurements make......

Default Crystal Size (0.1 x 0.1 x | Measured Crystal Size (0.124 x
0.1 mm?) 0.1 x 0.043 mm?)

Time to reach Henderson Limit 4% 24 s

141 - 276 162 - 292
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How does it work practically?

« Shifts allocated to BAG as usual

 Book a slot on the MASSIF1 google calendar with BAG responsible
e Aform + invitation will be sent

« Send crystals for slot

« Samples will be processed within 3 working beam days of slot

« All sample info MUST be entered in ISPyB
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Diffraction Plan entry Comment

Limit of previously observed diffraction, the
"observedResolution detector will be placed at this distance for
mesh scans if specified (default 2 A)

Minimum required resolution, if specified
crystals that diffract below this limit will not
have data collected, for MXPressO this will
be the resolution set for data collection.

"minimalResolution”

Aperture requirement, default scanning is
made with a 50 micron beam with the
apperture for data collection chosen by the
size of homogenous diffraction areas.

"preferredBeamSize’

Use to force data collection strategies and

“forcedSpaceGroup’ autoprocessing to use this known space
group
Experiment Type MXPressO / E / SAD / Score

Radiation sensitivity / Completeness /

Various data collection parameters Redundency




The beamline so far.....

* Over 4000 samples processed so far.....
 QOver 20 BAGs

 Many cases of higher resolution obtained

 Bernhard Rupp:

"...and while we do not have any really acceptable crystals, it is quite
reassuring that the programs actually found a crystal we missed on

the manual run"




MASSIF1

 Open to user samples September 2014

« Automatic sample characterisation and
data collection only

................
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« Workflows define optimal crystal volumes
(5600 positions) and data collection
strategies

* Highest impact on projects at early stages
(screening) and late stages (multiple data
collections for mutants / drug fragments)




To come in 2015:

» Ligand fitting

» Full experiment design in ISPyB
* Multiple crystals

* Full 3D characterisation of crystals
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