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What's new - hardware
(1) Monochromator

Old mono was great but was showing its age with
several last ditch repairs over the last year or so

New monochromator offers
« Reliability
«  Stability
« Upgrade path to multilayer




Installation — last shutdown
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Installation — last shutdown
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Initial performance

Extremely encouraging

« Straightforward to align and commission: over
whole energy range horizontal drift of beam at
sample << 0.25 micron

* Vibration much less. Shown below measured
in optics hutch immediately after DCM and in
video at sample right.
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What’s new - hardware
(II) insertion device

Cryocooler permanent magnet undulator (CPMU) was installed in 2020
« Higher fluxes at higher energies

Has performed well but we have had problems limiting the min. gap we can utilise
« CPMU will be swapped out in upcoming shutdown
« Should see immediate step change in flux 17keV plus

—— CPMU 17.6 3-13th Harmonic
124 Existing U21 3-13th Harmonic
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Main Parameters

Beamline operating range 7-30 keV
Device Period 17.6 mm
Number of Periods <117

Nominal Device Magnetic Length <2 m
Minimum Operating Gap 4 mm




What's new - hardware —
(11l) CdTe Eiger 9M s i 42t

« Radiation damage is limiting in MX and crystals can
only survive a finite dose before crystalline order is
lost.

« This limiting dose is approximately constant for all
proteins and viruses

« At higher X-ray energies it may be possible to collect
more data from each crystal.

« A CdTe detector makes high energy data collection
efficient and routine.
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CdTe Eiger detector

a new detector for high energy MX

:5; :: Furthermore, data collected at higher energies are useful
N to a higher resolution even though the dose deposited in
g aze] the crystal is the same in each case (mean change for
$ oss) twenty crystals shown right).
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research papers

lU C ' Experimental evidence for the benefits of higher
r X-ray energies for macromolecular crystallography
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Data collection
(1) ‘standard’ MX

Just want to highlight one new-ish processing tool: multiplex

Example:

* 5-10 um crystals. Needed a room temp dataset

* Crystals mounted on thin films

« lteratively optimised parameters for 2.5° data collection




Data collection
(I) ‘standard’ MX

Just want to highlight one new-ish processing tool: multiplex

Data automatically merged from 229 crystals
Results available in ispyb
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After manual rerun with confirmed spacegroup
« Excluded outlier crystals — 165 crystals used in final merge
 Reduced data range of 1.5° per crystal used

xia2.multiplex report
Detailed statistics for dataset All data
Cvaral
Crverall Lew resalution Hughs resaluiion
Resalution [4) HOBS1 - 2.48 10681 - GE8 250-248
Citrarvalions 252805 12378 12788
Unigue retisetions 18518 1023 235
::::; - - 2 More info and instructions on 124 webpages
=t 7 (need to be careful with filename and
P = i war directory choice)
— - - o Best contact: Richard Gildea
I 0982 0,968 MX 124 7 Newsand Curment Status / Mukiplex dat
— In This Section Multiplex data merging

e Automatic multi crystal processing

Gri scan features Fiease see the multi-crystal pages in the manual here. This page ghes an extremely Briel intreduction running the
I24-sarial relatively new multiplex tool far merging datasets manually. As it evalees this info will probably also move bo the
_ manual but is here for now o increase visability
[FENT] | .
anu Multiplex

35X at 124
Multiplex is part of Dials and is writhen by Richard Gildea, For detailed info see

Baamline Schematic
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Data collection
(II) Serial Crystallography

Multiple modes of sample delivery

/ Fixed target \




Data collection
(II) Serial Crystallography

New sample environments

s

Anaerobic

O, exposed

» By modifying fixed target loading protocol can maintain modified sample environment
» Useful, for example, for studying oxygen sensitive enzymes at room temperature

Anerobic and oxygen exposure structures of radiation sensitive oxygenase VioC
Rabe et al. [lUCrJ (2020), 7, 901-912



Data collection
(II) Serial Crystallography

Dynamics

PORTO high power pulsed laser and coolLED
available for triggering light driven reactions

Non-light sensitive
protein plus photocage
after laser flash
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\ Light sensitive protein after laser flash



Data collection
(II) Serial Crystallography

Dynamics

Microdrop ejector (yellow in image) available. Delivers picolitre droplets of
substrate directly onto crystals for triggering substrate driven reactions.

— . Y Polder map

Omit map (30)

Bound inhibitor at 1.73 A resolution



Keep in touch...

It is much easier for us to answer questions well ahead of beamtime
« Always happy to provide advice, possible data collection strategies, set

up the beamline in a specific way or assist with difficult crystals
* On-site users welcome

Use your local contact and feel free email/phone ahead of your experiment.
Local contacts are usually one of

* Robin Owen

« Danny Axford

« Sam Horrell

« Ali Ebrahim

« Pierre Aller

« Jitka Waterman (industrial users)

Come and work with us..

124 PDRA

PDRA position available — oy e s
« Closing data 231 Jan B
« See Diamond website to apply or get e

in touch to find out more B e

124 PORA




