


What is VMXi?

*In-situ

* Fully automated

*Fully remote




This beamline collects high quality RT datasets

* Determining the intrinsic quality of crystal without introducing external variables
* Dehydration
* Manual handling
* Cold shock
e Chemistry

e Rapidly solving structures
* Speeds up the early crystal optimisation cycles (hit finding and optimisation)
* From click to structure in minutes
* Not requiring fishing, cooling, cryo-optimising transporting, loading, etc.
e Making every sample count
* Rapidly solve and visualise multiple ligand structures

* Samples that do not cryo-protect well
 Complexes
* Mb Proteins
e Large crystals



Current beamline status

* Lab facility for crystallisation

* Fully automated handling of plates (in-situ plates and films)
* 20°Csoon4°C

e ~10x10 um? beam size

* DMM monochromator >101% phs/s (extremely high flux)

* Eiger2X 4M detector (500 Hz)

* Grid scans 500 Hz (100% beam)

* Omega scans -30 ° to 30 ° 560Hz (2-5% beam)

e Synchweb web interface
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This page shows the contents of the selected container. Samples can be added and edited by clicking the pencil icon, and removed by clicking the x
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This page shows the contents of the selected container. Samples can be added and edited by clicking the pencil icon, and removed by clicking the x
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Sample Protein Location Type

51 ASd1_bob TestThaumatin ASd1 Region

52 ASd1_bob TesiThaumatin ASad1 Region

53 F10d1_bob TestThasumstin F10d1 Regon

54 A1d1_bob TestThaumat A4d4 Danine
55 A1d1_bob TesiThaur Box Size
5 V| Page 8 ! Range
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(srid Scan ¥
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0.0014
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Exposurs
Resolution
Queuved Samples
Beam Size
Point " .
Point Region nvshd Ma. mages
# B Sample Type 01 Start
0 Rangs
Paoint Collection ¥ 0 End
51 ASd1_bob Region
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Transmission
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55 A1d1_bob Point Point Collection ¥ 0 End 30
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Exposure 0.0014
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LIVE | HISTORY

Message
1 Matching Started

2| FFT calculation finished
3/ Alignment Complete

4 Crystal Match Complete

Best FFT: /dls/mx/data/nt24686/nt24686-72/VMXI-AB1396/well_6/zstack-20201209.224015/stack/

stack_image_51.tif

Timestamp
2020-12-09 22:41:15.290

2020-12-09 22:41:29.200
2020-12-09 22:41:59.327
2020-12-09 22:41:59.453

Overlap

13
A4
44

Duration

Crystal Match Monitor

Alignment info

Alignment score: 18.64123051209382

Status: 2, Good Alignment

Scale: 0.6349

Transform coordinates: x: 667.0000, y: 152.0000

FFT Value

1le9

Stop

.

Beamline processed: /dls/mx/data/nt24686/nt24686-72/VMXi-AB1396/well_6/

~ | | zstack-20201209.224015/processed. tif

Differences
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Formulatrix: /dis/mx/data/nt24686/nt24686-72/Imaging/187946/65522/17768708.|pg




8 7 % w0 [0 & 12-12-201912:07:37- » VMXi-AB1165/well_61/images/image_42438_master.h5

Sample: C7d1 TestThesumatin Flux: MaM

0 Start: -30.0° 0 Ose: 0L10°

0 Owerlap: 0F Mao. Images: 800
Resolution: 2454 Wenvelength: 0.OTOSA
Esgposure: 0.002s Transmission: 5.00%
Beamsize: Dxlpm Type: SAD
Carmment:

Type Resolution Epacegraup M= akgil)= Rmeas Inner Rmeas Outer Complateness Cell Status
13et_dp 28 2d-212 24z 10 0.036 .62 853 58,45 95.45 151.29 90000 50.00 =0.00 [pracessing suscessiul
Haz dials 54.54-1.76 241z 7.3 1.069 1.271 G2 58,46 55.46 15126 90.00 50.00 &01.00 [pracessing sUccessiul
a2 sl 4E27-1.99 241z 54 1.051 [1 vy 3 8i2 5845 58.45 15120 90100 50.00 &0.00 [pracessing successiul
autaPRCC 54 55-1.82 241z 7.5 1.05% 1.836 703 58.45 58.45 15120 90.00 50.00 &1.00 [pracessing successiul
AUPRCC+ETARANISD 54.55-1.95 241z 3.6 1.053 d.650 342 58.45 58.45 15120 90.00 50.00 &1.00 [pracessing successiul

Tast_dp xia2 disls || xiz2 3dii| aubloPROC | sulcPROCHSTAPANISO

Beam Centre X ¥ #" Picts i Archive flogs & Fies O Lookup Cell

Start 105540 1,186.50

Refined 7RAE ET.ES
Loockup
& NalM Hal

Space Growp A B C a B ¥
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Shell Observations Unique Resolution Rmeas 1/sig(I) CC Half Completeness Multiplicity Anom Completensss Anom Multiplicity CC Anam
sutarShall on 428 1.90 - 2.02 0718 11 0E 483 12 4.3 18 01
inmerShal 4102 1013 5.40 - 46.28 0.061 0.9 10 4.7 4.0 B1.0 17 02
overall s1468 15563 1.95 - 46.27 0.1 B4 1.0 832 X1 70.0 23 (%]
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Sample: A7d2 TestThaumatin
Q Start: -25.0°

Q Overlap: 0°
Resolution: 2 45A
Exposure: 0.002s
Beamsize: 0x0pm

Sample: A7d2 TestThaumstin
Q Start: -25.0°

Q Overlap: 0°

Resolution: 2. 454

Exposure: 0.002s
Beamsize: Ox0pm

Flux: NaN

0 Osc: 0.10°

No. Images: 500
Wavelength: 0.9795A
Transmission: 2.00%

Type: SAD

Flux: NaN

Q Osc: 0.10°

No. Images: 500
Wavelength: 0.57954
Transmission: 2.00%

Type: SAD

Comment:

25 Exposure: 0.002s

Beamsize: Ixlym

Sernpm A sy s PR ——
o 10 2 - 0 Start 2507 0 Ose: D107
: 0 Overlap: 0F No. Images: 500
:" z Resolution: 2454 Wavelength: 0.97854
1

Transmission: 2.00%

Type: SAD

& v % =0 R0 & [nt24686-46] 12-12-201916:10:30 - » VMXi-AB1165/well_14/images/image_42448_master.h5
Sample: A7d2 TestThaumatin ~ Fluc NaN = "“)’"ﬁ”‘p' oy . 2 0 0 W 2 .
0 Start -25.0° 0 0sc: 0.10° : 2t e mmes - —: :’;’;- 4
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Resolution: 2.45A Wavelength: 0.97954
Exposure: 0.002s Transmission: 2.00%
Beamsize: 0xOpm Type: SAD
Comment: :

B ¥r % ®0 WO & [nt24686-45]12-12-2019 16:10:21 - » VMXi-AB1165/well_14/images/image 42447_master.hS

Sample: A7d2 TestThaumatin
Q Start; -25.0°

Q Overlap: 0°

Resolution: 2.45A

Exposure: 0.002s

Beamsize: OxOpm

Comment:
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Sample: C8d1_TestThaumatin = ‘ Bl = Threshold: ¥ | pia_total_intensity

Q Start: 0.0° +
Resolution: 2.454
Wavelength: 0.97954 Resolution: ek
Exposure: 0.002s 4
Transmission: 100.00%
Beamsize: 0x0pm
Boxsize: 10x10um
Comment:

Image: 1963 Value: null

X:43293Y:-37517 Z: 20.45 .

@ Enlarge

& v+ % =0 R4 12-12-2019 12:07:47 - » VMXi-AB1165/well_61/images/image_42439_master.h5

Sample: C7d1_TestThaumatin , S : : Threshold: ¥ | pia_total_intensity

Q Start: 0.0° ¢ ) J - D

Resolution: 2.45A

Wavelengih: 0.9795A Resoluﬁoﬁ: 0.75A
Exposure: 0.002s ,
Transmission: 100.00%

Beamsize: O0x0pm

Boxsize: 10x10um

Comment:

Image: 1013 Value: null

X:28462Y:-21534 Z: 20.56



Protein Plate No. of Datasets on Plate Visit Best Res. Image Well Number . .
SDZ-MPRO  VMXi-AB1362 72 mx27088-18 2.28 image_45854_master.h5 73 ( OV' d - I 9 @ V M X|
MPRO VMXi-AB1361 19 mx27088-19 2.53 image_45894 master.h5 54
PLPRO VMXi-AB1359 235 mx27088-21 2.23 image_45900_master.h5 54 I 2 O 2 O
PLPRO VMXi-AB1356 214 mx27088-24 3.18 image_45396_master.h5 105 u y
8 v+ % =0 K & 02,5011 [mx27088-18] 30-07-2020 22:58:18 - » VMXi-AB1362/well_73/images/image_45854_master.h5
&; Start: -30.0 &; Osc: 0.10° '
Lk
&; Overlap: 0° No. Images: 600
Resolution: 2.45A Wavelength: 0.9795A
Auto Processing Fast DP: 3¢ Xia2/3dii: 3¢ DIALS: + Xia2/Multiplex: + autoPROC: 3¢
t dials @ xia2.multiplex A
0& ) p:
= 10 Data Sets |« P! & Arc @ Logs & Files  Q Looki

Datasets from this drop gave rise to a 2.28 A structure of MPRO with a ligand (SDZ) bound — each sweep of

data were collected in ~| second, using 5% beam transmission collected using a DMM monochromator on an
Eiger 2X 4M detector.



Protein Plate No. of Datasets on Plate Visit Best Res. (A) Image Well Number . .
SDZ-MPRO  VMXi-AB1362 72 mx27088-18 2.28 image_45854 master.h5 73 ‘ OVI d - I 9 @ VMXI

MPRO VMXi-AB1361 19 mx27088-19 2.53 image_45894 master.h5 54

PLPRO VMXi-AB1359 235 mx27088-21 2.23 image_45900_master.h5 54 I 2 O 2 O
PLPRO VMXi-AB1356 214 mx27088-24 3.18 image_45396_master.h5 105 u y

& v % =0 KO0 & O74 3626 [mx27088-19] 30-07-2020 23:16:32 - » VMXi-AB1361/well_54/images/image_45900_master.h5

. ) ‘ -30 20 10 0 10 20
Sample: C3d2 Flux: NaN 150 5
&; Start: -30.0° &; Osc: 0.10° Bragg w -1
125 ® R
&; Overlap: 0° No. Images: 600 0
10.0
Resolution: 2.45A Wavelength: 0.9795A 1
75
Exposure: 0.002s Transmission: 5.00% 2
5.0
Beamsize: 0xOum Type: SAD 3
‘\\ o< - - -
Comment: - 23 0o o Soo® O W@ ¢ @ 4
0.0 5
100 200 300 400 500 600

Auto Processing Fast DP: « Xia2/3dii: +* DIALS: « Xia2/Multiplex: +# autoPROC: +

Example PLPro Dataset collected in ~ 1 second using 5% beam on VMXi. Data from multiple collections were
automatically merged to generate a dataset to 2.23 A,

530 datasets collected in just over four hours (with no human interaction) following marking of samples.

Plates moved from Formulatrix storage units to the beamline, data were collected and plates safely returned
post collection.



Future updates (4C plate handling)
Present 20°C Future 4°C

Tested substantially and working reliably Based on passive cooling using water
Should maintain a plate ~4C for 20-30 minutes
Requires major software improvements and testing






What to remember about VMX]

8.

The beamline is fully automated:

Easy and fast to use
“All” you need is a plate or protein
From click to structure in minutes

Not requiring fishing, cooling, cryo-optimising transporting, loading, etc.

Most data should auto process (even for multiple datasets
Making every sample count

Good for optimising crystals ‘.
Good for fast turnaround of structures

Good for collecting multiple states

Good for binding studies (ligands/fragments)

Data is “un-altered” by cryocooling and of good quality
Potentially you may find new biologically relevant states '.
Caution with radiation damage

Will require multiple crystals

Future

X-Chem integration

More software automation (crystal finding, etc)
4°C samples

Films

Serial Microcrystal automatic processing

Juan Sanchez-Weatherby
James Sandy

Halina Mikolajek
vmxi@diamond.ac.uk
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