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. ID23-2 HISTORY

 Microfocus beamline dedicated to MX

- Stability
- Ease of use: No microfocus expertise required

- Consistent user experience w/ other ESRF MX

*History

Operation since 2006 (KB, MAR 225)

Incremental upgrades:

* Detector 2014 (Pilatus 3 2M)

« Multilayer optics 2015

Major upgrade, first users July 12 2017

EBS, Spring 2020 (source u23->u20)
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ID23-EH2 LAYOUT
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. ID23-2 SAMPLE POSITION

+Variable vertical focus+high flux

Transmission: 100.00 %

&x5 um

12 5x5 um

21x5 um

26x5 um

Flux: 1.38E+13 phis
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. ID23-2 SAMPLE POSITION

MD3Up diffractometer
+Very fast mesh scans
+Excellent OAV
+Split beamstop
+Apertures
+Excellent beam visualisation
+Mini Kappa goniometry
+Plate Gripper

+Test bed for serial devices




. ID23-2 SAMPLE CHANGER

+FLEX HCD. UNIPUCKS ONLY >PINE

- standard
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. RECENT HIGHLIGHT

« 200 Amino acids
« 8/AU

e C2221

« 2.9 A diffraction
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RECENT HIGHLIGHT

« 200 Amino acids

« 8/AU

« C2221

. 2.9 A diffraction

« ARCIMBOLDO_LITE also failed

« Alphafold on target and similar molecules failed

The structures that were the most challenging to solve with
the AlphaFold2 models contained extended helices. The
problem was twofold. Firstly, although helical secondary
structure is very amenable to prediction, the subtle bends and
kinks in the helices are more elusive, and these have long-
range effects in the fit of the model to the target. Secondly,
coiled coils induce modulations in the diffraction data that
confound the maximume-likelihood targets in molecular
replacement, a known issue and an active area of crystallo-
graphic methods development.

STRUCTURAL
BIOLOGY

IS5N: 2059-T983

Implications of AlphaFold2 for crystallographic phasing by molecular replacement

Airlie J. MeCoy,®" Massimo D. Sammito® " and Randy J. Read®

Volume 78| Part 1| January 2022| Pages 1-13
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https://journals.iucr.org/d/services/archive.html
https://journals.iucr.org/d/issues/2022/01/00/index.html

. RECENT HIGHLIGHT

« 200 Amino acids

« 8/AU

« C2221

. 2.9 A diffraction

« ARCIMBOLDO_LITE also failed

« Alphafold on target and similar molecules failed

« ID23-2 (-3 e-1)
* Helical dataset
« 8X multiplicity
« <l/o(l)> inner,
overall =44, 11
« SeMet (48)
» 12 sites found :
» ano peak heights 6 - |
1o
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. RECENT HIGHLIGHT

« |D23-2 S-SAD R v
« 142 kEV (0.18 e- ") >
« Small beam setting | -.
e 3x1.5 um?
FWHM
« 300x50x50 pums3 xtal
* Helical dataset
- 1.2A
*  90x multiplicity
* <l/o(l)> inner,
overall = 75, 30
* 6 sites found
« ano peak heights

12.6-14 ¢ Experimental electron density (1.5 &) with final
model. Model phased diff ano at 14 o.

1N i Fo \ AT\ e
\ Vo NN [t
P NN Vs, [N Al !

Described in 23-2 rebuild paper. Images+meta data uplaoded to Zenodo, unmerged data uploaded to PDB (in progress)
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. ID23-2 FUTURE

 Improve mesh+helical performance
Enable ROI

o Software

Deploy S.Basu’s automated crystfel of meshes
Improve automatic HCA+GA of MeshandCollect
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AUTOPROCESSING

+New compute nodes added, more cores/process

+Automated processing of mesh and collect data with HCA (ccCluster) and
GA (CODGAS)

+SDF files with multiple ligands for automatic ligand fitting

Eg— 0

== EXIMX Extended 1spy8 for M.,

Home Shipment Proteins and Crystals -,
ﬂ My Proteins

.?' Ligands

bt
........
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. AUTOPROCESSING -EBI ALPHAFOLD

* Provide a UniprotID
- PDB checked for Uniprot. If exists, that PDB is used for MR

- EBI Alphafold Database checked

*  Trimmed full length model - MR
Trimmed, domain-ified (phenix.process_predicted_model) 2 MR each domain

1) Go to Proteins and Crystals l
e EXIMX Exsndad 15Py8 for MX:er 3J Goto CWSta Forms
12
B E @& & POF summary L v & D &
14 -2 0 3.02
AT A TRV B TRV Eiry p b
dotor s eeow) ki [IMM gmomes [ 4) For the correct crystal form (if there are
2) Select My Proteins multiple), “Add Structure”
% EXIMX Exended isPyB for MXa: 1 ‘I'Tr:::\ ' 50:54 A
Home Shipment Proteins and Crystals 1z s S b c a0
A h"Ty Proteins m P4 10712 10712 8982 90 90 80 M_'L
?‘ Ligands
P22 GDE24 BAD2 TOET G0 00 @0
= =D
@ E @ & PDF summary & RTF summary &

Can be specified at the last
minute — even during beam time!
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ALPHAFOLD RESULTS

0SC 20-11-2021 17:50:34

‘Warkdlow Rea. (corner)
Protein En. (Wawve.)
Sample X Omega rangs
Pretix Omega start (total)
Fun # 2 Exposurs Time
#Images (Total) 1200 (1200) Flun start
Transmission 33% Flux end

2.75 A (1.83 A)
14.200 keV (0.8731 &)
0.15*

£.00 * (180%)

nozs

2.16e+11 phisec

1.95e+11 phisec

Automatic MR appears to have worked with the space group C2221
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550-28 16.4
55000 41

200-283 2303
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Summary

Baamline Paramat

Sample Last Collect Results m Wiorldiow R o
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ALPHAFOLD RESULTS

Version: 5292

ﬁ: EXiIMX  Extended 1Py for M P——

Home  Shipment Prepare Experiment  Data Explorer Manager Help Log out OPID232@nanao

WR directory
Phasing PHASING REFINEMENT LIGAND_FIT (< 30 days) Download Progiam Method Resolution Start R /RT Final R [ R Electron density MR Electron density REFINE
P212121 v v h x 5 ® = MR from Alphafold MR 15-441 I I ] ®
= R from et -4 @
]
= MR from ce! -4 -]
]
. MR from Ajphafoid i -3 @
n
= MR from user FDB - @
]

Automatic processing of macramoleslar orysizllography ¥y difraction dala atthe €

eeney S

Program Resolution

= MR from Alphafold . 1.5- 4.1

MR from ce
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