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Data collection philosophy...
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Strategy

Pipelines

* Maximizing efficiency

* Minimizing time commitment
 Managing your data

* How t ect data
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“Routine” data collection:

* on non-hazardous samples
 at cryogenic temperatures

* on pre-cooled crystals in pucks

» at conventional wavelengths

Disclaimer: the thoughts, views, and opinions expressed
here are entirely my own and do not reflect the opinions of

my employer, my wife, my kids, my...



Primary goals (data quantity AND quality...)

« To collect as much data as possible...

« To collect the best possible data...

« To collect the data that will enable me to:
« Solve my structure
« Extend the resolution of my structure

« Show that my ligand is bound

Secondary goal (get a life!)



Secondary goal (get a life!)

« Try to answer these questions during the visit:
 Can | solve my structure?
* Can | extend the resolution of my structure?
* Is my ligand bound?

« Make best use of time and minimise the amount of follow-up work...



How many samples to take/send per project...

~

High visit " Low visit
frequency frequency

A dewar full
of crystals
(112)

One
crystal

Effort before, Time available
during and for other
after beamtime projects/users

Number of crystals

Likelihood of
‘success’ within
a single visit

Number of crystals
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Data collection is always a compromise...

How much
data do |
need?

What
resolution
do | need?

How much
time do |
have?

What are
the data
for?

How many
crystals do
| have?

Be prepared!

Do as much of this thinking before your beamtime as possible!
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MX data collection has become faster...

20" century data collection 215t century data collection
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MX data collection has become faster...

Typical dataset takes <3 min to collect
10 - 20 GB raw data per data set!
« >1.0 TB data possible in 24 hrs!

In practice, 4 “useful” data sets per hour is good

 includes screening for “best” crystal o
Beamtime is
e ...and thinking! preciousssss...

But - beamtime is still in high demand

H

* users are generating crystals more rapidly

* can get away with “marginal” samples

Each session is often split between several groups 4 é\
P 5|
+ therefore need to be efficient and organised... = \) ® o
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Taking back control...
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Beam size: 0.0 = 20.0 ym



Harvest your crystals and enter sample info into ISPyB

Container: DLS-442

d removed

Shipment JIC 260717 103

Dewar DLS-MX-0002

Container Type Puck

Registered Container DLS-442 [View]

Barcode Click to edit

Automated Collection =+ Queue this container for Auto Collect
Comments Click to edit

Location History Date Status Location Beamline

08-09-2017 10:49 &t facility
04-08-2017 15:58  atDLS
29-07-2017 11:26 processing T 03

21-07-2017 12:04  atDLS th|s iS UNIQUE

10 v| Page #« < | 1]|> i

+ Exira Fields

Abundance Sarcode Comment Status

Protein Acronym Components Spacegroup

9 NmADH9 NmADH9_18
10 NmADHS NmADHS_19
1" NmADHS NmADHS_20

12 NmADHS NmADHS_21

13 NmADHS NmADHS_ 2,

D o P el B B P

 E—
14 NmADH9 NmADHS_23
15 NmADH9 NmADHS_24
16 NmADH9 NmADHS_25



crystals_MX13467-41_i03_29-July-2017
Puck number — DL5442

Posi- | Person Protein name IspyB_name Plate well Conditions Soak/cryo Space Test | Reso- Comments
tion group lution
9 Benjy NmADHS NmADHS_18 MCBLOOO4 | Al1.1 ” Cis cis nepetalactol+ 10mM soak for gpprox 1 h
20%EG
10 Benjy NmADHS NmADHS_19 MCBLOOO4 | Al11.1 ” 8 axogeranial+ 20%EG 10mM soak for approx 1 h
11 Benjy NmADHS NmADHI_20 MCBLOOD4 | Al11.1 “ 8 oxogeranial+ 20%EG 10mM soak for approx 1 h
12 Benjy NmADHS NmADHS_21 HDO1 B6 PEG 4k 25%, 0.1M Mes pH 6.5, 1 mM | 8-oxocitronellal+ 20%EG 5mM soak for approx 1.5 h
NAD
13 Benjy NmMADHS NmMADHS_22 HDO1 B4 “ 8-oxocitronellal+ 20%EG 5mM soak for gpprox 1.5 h
14 Benjy NmADHS NmADHS_23 HDO1 B3 “ Cis cis nepetalactone+ 5mM soak for gpprox 1.5 h
20%EG
13 Benjy NMALURS WMALHT_Z4 HUUL [ Lis gis nepetalactol+ 2MiVI 508K 107 gpProx 1.5 0
I I
]
roxygeraniol+ smM soak for approx 1 h
approx
MX13467-41 7 hrs 103 from 12:00 Sat 29 Jul 2017 to 19:00 Sat 29 Jul 2017 20%EG
First Local Contact: Dr Katherine McAuley (01235 778405) |
Beamline 103: 01235 778707 '
Experimental Hall Coordinator: 01235 778787 annotate d u ri ng d ata
Institution JG ‘ Group(s) | Lawson I I . h I
Contact name(s) | Dave Lawson: 01603 123456 / 07778 123456 Co eCt Ion —ne pS
sodioiia decision making
Approx. timings 12:00 - 15:00 | On-site/remote? Remote
Dewar ID Puck ID (# samples) Users and comments

DLS-MX-0002 DLS0086 (16 samples) | Sue

DLS0087 (1R samples) | JC
N SANGN 12 =amnlas) Sne

L5442 (16 st | 5oy Decide on a running order for

Anomalous elemens T Zn users and samples — share your

Other requirements: | MCA scans plans with LC and EHC

Comments/ questions:

Institution UEA ‘ Group(s) | Hemmings

Contact name(s) | Andrew Hemmings: 01603 123456/07799 123456

and number(s)

Approx. timings 15:00 — 19:00 | On-site/remate? Remote

| Dewar 1D Puck ID (# samples) | Users and comments



Data collection setup in GDA

Select required sample from

drop-down menu:

...especially important if
there are multiple users
from several institutions
— simplifies backing up

no need to enter sample
information or specify

sample location

less likely to get the wrong

sample

Put your data into

your own directory....

too....

Gives:

e.g.:

/dls/i03/data/2017/mx13467-41/JIC/NmADH9/NmADH9_23/NmADH9_23_1_3600.cbf

[ Data Collection Settings

Data Collection Settings

| > Run Scan

\ = Sample

NmADH9_23 x®

Strategies...

Barcode |NR

¢ Plate viev] O Screening

Holder

Position

~ Files
Visit directory

\ Folder

Configure Defaults

Ncis{proteinacronym}/f$ {samplena

Prefix Configure Defaults

¢ {samplename}

K Automatic run number
Run number
Comment

EDMASIrategyl: subWedge:1

Command Queue

* Omega
Start [45.00
Oscillation {0.100

Total oscillation  [360.0

Delta |0.00
~ Image
_Num ber of 3600
images

Exposure time |0.010

Total exposure  [35.0
time

First image 1
number

~ Beam and Detector

Maximurm 1.3000
resolution \
Detector 2135
distance :
wavelength  [0.97623
Energy 12700.3

[ Use current energy

Transmission

50.156283

]

use the
“screening” tab
for test images —
keeps them
separate from
datasets

/dIs/{beamline}/data/{year}/{visit-ID}/{your-name}/{proteinacronym}/{samplename}/{samplename} {run_no.} {image_no.}.cbf



Visit List

page lists the

19:00 15-09-2017

02:00 11-09-2017

10:00 05-08-2017

Insert  Pagelayout  Formulas  Data View  ACROBAT
| 6 Cut Calibri BT Y 28 Wrap Text General - Normal Bad Good Neutral
[ ¥ Iu Iy = <3 93 Conditional Formatas|[ ] nato Tt
e [ U~ Ee DA MergeCenter - 7+ 66 2 5 53 Conaoral Formats atory .. [Inpt u
Clipboard 5 Font B Alignment [ Number 5 Styles
Asa - £ | NmaDHs 23
13467 4L o 03 3t 29.07 2017 1200
A B c D E F G H i ) K L M N o ° Q R s T u
Sample o nitcall | processed : — 40 [NmADHS_i03 1 ##sEss NmADH9_ NAD-depe 3 097625 289.0478 0.04 o 05 2116297 206.4712 1.6 (272,-419,809) Aperture: Medium
N s oo e NMADHS_i03 1 s NMADH9_ NAD-depe 3 097625 2890478  0.04 0o 0.5 2116297 206.4712 1.6 (-233,-681,1252) Aperture: Medium
ooz |0 13 fosmeafoe [erzn (S IRIE (e [ 262 192.1150) EDNASEteay1: subWedgeLiperture: el 2 NADHS 103 1 s NMADH9_ NAD-depe 3 097625 289.0478 0.4 o 0.5 2116297 206.4712 1.6 (-249,-175,1442) Aperture: Medium
0" 15415 0824 |95 43 |NmADH_i03 1 st NMADHO_ NAD-depe 3600 0.97625 264.5335 0.01 122 0.1 2116215 206.6305 1.5 (-243,-175,1442) EDNAStrategy 1: subWedge:1Aperture: Me
(TR E A [ O A N\ EECE T 24 |NmaDHS_i03 1 s NMADH9_ NAD-depe 3 097625 289.0478 0.4 o 0.5 2116297 206.4712 6 (-533,7,1513) Aperture: Medium
T EX o T ) 207,190,102) Aperiare. Sl 45 |sample i03 8 st NMADH9_ NAD-depe 120 097625 602.2545 0.1 -0.00016 0 2117341 204.4358  2.9966 Diffraction grid scan of 12 by 10 images, Top left [358,106],
maom 5|3 |15 [oereajoso 156,228, 1306) Aperture: e 26 |sample 103 5 s NMADH9_ NAD-depe 12 097625 602.2545 0.1 8999975 0 2117341 204.4358  2.99657 Diffraction grid scan of 3 by 4 images, Top left [475,268], Bo
NmAOHS 35315 [08763o%0 A N (213 -326.1406) Aperture. Mediom 47 | NmADHS_i03 2 sttt NMADH9_ NAD-depe 3 097625 2279818 0.04 [ 0.5 211676 205.5681 2.2 (-488,29,1516) Aperture: Medium
NmAOHS_15|3__[15 [05763[050 Ad (247,338,861 Aperture: Medum 22 | NmADHS_i03 1 % NmADH9_ NAD-depe 3 097625 4279818 0.04 o 0.5 211676 205.5681 2 (-896,-457,1456) Aperture: Small
e ) s Oifracton grid scan of 7 by 6 images, Tap eft1350,177], Botto§49 | NMADHS_i03 1 sttt NMADH9_ NAD-depe 3 097625 2279818 0.04 0 0.5 211676 205.5681 2.2 (-25,110,1069) Aperture: Small
- 1746,5171 0 |sample 03 10 #4444 NmADHI_ NAD-depe 35 097625 602.2545 0.1 89.99975 0 211.7341 204.4354 2.99657 Diffraction grid scan &7 by 5 images, Top left [327,239], Bof
NmaoH 1512 (3.0 [09763fon0 acyay oid scan of 3 by & images, Top ef (472,2451, Boktols, |cample |i03 11 ###sEsE NMADH9_ NAD-depe 12 097625 602.2545 0.1 179.9997 0 2117341 2044354 y 4images, Top left [469,262], Bof
TR E R [ ) 276,375 48] At Wi NmMADHI_i03 2 s NMADH9_ NAD-depe 3 097625 4279818 004 0 0.5 211676 205.5681
oo 5|3 |20 [owsajose 276,373.80%) Aperi: Wi 52 NmaDHS_i03 1 st NMADHO NAD-depe 3600 0.97625 359.8787  0.01 106 0.1 2116533 206.0108 : subWedger1Aperture: small
21730770 |0 o Jorer looa 54 [nmaDHg Jioa 1 s NMADH9_ NAD-depe 3 097625 2279818 004 0o 0.5 211676 205.5681
NmapHa_15 3600 [20 |owreaforo [p121 e o505, [002-135  [0040 [o08 (276.-373844) EDNAStrategy1: sublWedge:1Aperture: Medium [155 |NMADHS_i03 2 s NMADH9_ NAD-depe 3 097625 427.9818 0.04 o 05 211676 205.5681 2.2 (-262,-192,1150) Apertur
90.00° T pr2-am o |93 6 NMADH9_i03 3 #uEHEE NmADHY_ NAD-depe 3 097625 264.535 0.04 [ 0.5 211.6215 206.6305 1.5 (-262,-192,1150) Aperture: M
NmADHS 11| |20 [0s763 050 (-477.294,1141) Aperture: Medm 57 |NmaDH_i03 1 s NMADHO_ NAD-depe 3600 0.97625 2134382 0.01 s 0.1 2116045 206.9627 13 (-
NmAoHS 12|35 |20 [0s7630s0 216,1150) Aperture: Medum 55 NmADHS_i03 1 s NmADH9_ NAD-depe 3 097625 264535 0.0 0o 0.5 2116215 206.6305 15 (-107,
NmADHS 12[3 |16 [05763050 53 NmADHS_i03 2 s NMADH9_ NAD-depe 3 097625 264535 0.0 o 0.5 2116215 206.6305 15 (107,
628020030 5074 160 |ooms [oas 60 |NmaDH3_i03 1 s NMADH9_ NAD-depe 3 097625 264535 0.04 [ 0.5 2116215 206.6305 15 (-156,-
nmaoH9 12 (3600 (16 Josrsaforo fpaza  (ERRS0 oo Pl e e (-696.-216,1130) EDNASHrategy1: sub 61 | NmaDHS_i03 2 s NMADH9_ NAD-depe 3 097625 264535 0.0 o 0.5 2116215 206.6305 5 (-213,-228,1406) Aperture: Medium
L) _ i, 62 | NmADHI_i03 2 #HEEERE NMADH9_ NAD-depe 3 097625 264.535 0.04 [ 0.5 211.6215 206.6305 1.5 (247,-388,861) Aperture: Medium
w271 s [30 fosrs3foce @‘f;‘g,””“‘“"“""‘"““5‘“”""‘“‘“"“'“"’ 63 sample 103 12 s NMADHS_ NAD-depe 42 097625 602.2595 0.1 -0.00016 0 2117341 204.4353  2.9966 Diffraction grid scan of 7 by 6 images, T
TR R I (O O 10,205 1303] EDNAGoicgy T subiedoe Thoeriore Weau 04 |sample 103 13 s NMADH9_ NAD-depe 12 097625 602.2595 0.1 8399975 0 2117341 204.4353 239662 Diffraction grid scan of 3 by 4 images, ToPRRft [472,245], Bo
T NmADHS_i03 3 % NMADH9_ NAD-depe 3 097625 264535 0.04 o 0.5 2116215 206.6305 1.5 (276,-373,844) Aperture: Medium
e | herel b | ﬁﬁ: §§§3;¥ gg;g 322 TR R T e 66 |NmMADH9_i03 4 gEpHERE NmADHI_ NAD-depe 3 0.97625 382.8205 0.04 [ 0.5 211.6609 205.8617 2 (276,-373,844) Aperture: Medium
s000.9000, 197-132  |0saa [o59 67 NmADHI_i03 1 ###HE NMADHO_ NAD-depe 3600 0.97625 3851022 0.01 103 0.1 2116617 205.8468 2.1 (276,-373,844) EDNAStrategyl: subWedeg:
12000
o oale oo loorealose Dacton g scan o 1 o7 5 mages, Top 1 (534 2531, Betom ngnt | - p—
27 1576.4631
o O ) ) (136,104, 1962) EDNASravegy T subWedge: Liperture: Medum |
Pages o1z
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What you did...

(1) ISPyB interface

& v+ % =0 K1

£ [Mx13467-41] 29-07-2017 14:40:37 - » JIC/NmADH9/NmADH9_23/NmADHS 23 _1_####.cbf

Sample: NmADHY 23 Flux: 4.60e+11 e e 4o
350 1.0
0 Start: 45.0° 0 Osc: 0107 \ Spots
- : 300 — A0 Bragg -~ '~
0 Overlap: 0 Mo. Images: 3600 o - R -
Resolution: 1.304 Wavelength: 0.9763A 250 LRl o e W
#-.&{ g {:. 1.8
Exposure: 0.0105 Transmission: 50.16% 200 %M‘T?& .
‘.t. “‘ A d
Beamsize: 50x20um Type: SAD 150 L] LI "o 50
1000 2000 3000
Comment: {-262.-192,1150) EDMNAStrategy1:
subWedge: 1Aperture: Medium
(2) Visit PDF (combine with others...)
mx13467-41 on i03 at 29-07-2017 12:00
Sample |Images|Res A Q) Osc|Spacegroup Unit Cell :;:27::;: Rmeas | Completeness Comments
gg'gz' 107.75. 129,77 - 1.5 0.085 |98.8
NmADH9_23 (3600 (1.3 |0.9763]|0.10 |P121 90.00. 10427, |29:77-6.7 0.036 |98.7 (-262,-192,1150) EDNAStrategy1: subWedge:1Aperture: Medium
s000 r|1s4-15 0.824 (96.6
(3) Visit Excel sheet (annotate...)
A | B |CDE|F 6 H | I |J K| L M/N O P | aQ R | 5 | 7
1| mx13467-41_i03_29-JUL-2017 - 7 hr - Pilatus3 6M detector (100 Hz)

3 |datzImage prefix

Rur Stz Sam| Prot# imag Wavele Distz Exp. Phi st Phirz Xbei Ybe;

Detiauto/mresoln  space grecell twinnin comments

o4 | NmADHI_23
35 | NmADHS_23
56 | 12 NmADHS_23
37 | NmADHI_24

RlmsADLIO DA

2 ## Nm# NAL 3 0.9763 428 0.04 0 0.5 212 206
3 ## NmZa NAIL 3 0.9763 265 0.04 0 0.5 212 207
1 ## NmANAL 3600 0.9763 213 0.01 45 0.1 212 207
1 ## Nm# NAL 3 0.9763 265 0.04 0 05 212 207
D HH Rl ARIAT > NATED AR NoNnAa n nc 217 wnNTT

2.2
1.5
1.3 a/3dii
1.5

1E

1.37 P21

64 108 69 / 90 104 90

2.09 Binary complex with NAD - best data so far



B Create a New Project 7 X

Retain ISPyB name in CCP4i2...

Name of project/folder § NmADHS_23_1

i2
CCP4i2

By default all projects go in the 'CCP412_PROIECTS' directory in your
home area - dick 'Select directory’ to choose an alternative.

Hint to organise your projects: in the ‘Manage projects’ window
Create a Sepa rV w0l ran nse 3 nroiact 35 A folder and dran other projects into it
“" . ” - "
prOJeCt for Description of project

each dataset

[ High res data from| binary complex with NAD ]

|choose tag.. ~||choose tag.. ~||choose tag.. |
. *|
If you have more than one dataset for a given | sve | ¢

protein — create a separate “dummy project” and

Create projectl Select directory|

Cancel | Help |
group the “dataset projects” under this:
B Manage proj\: ? >
Mame Directory Created Last active Taags Open
S L Co\Users\fa... 18 Oct 18 24 Nov 18 -
=4[ NmADHS Cr\Users\fa... 24 Nov 18 24 Now 18 Add project or folder
& NmADH9_ 231 C:\Users\fa... 24 Nov 18 27 Nov 18 -
& NmADH9_26_1 C:\Users\fa... 24 Nov 18 24 Mov 18 Rename project
Edit description
Can rename “projects” later... (when you know more...)*
B | Manage project ? et
Mame Directory Created Last active Tags Open
O i C:\Users\la... 18 Oct 18 24 Nov 18 _
- 4 NmADH9 C:\Users\la.. 24 Nov18 24 Nov 18 Add project or folder
& NmADHS_23_1_NAD C:\Users\la... 24 Nov 18 27 Nov 18 -
& NmADHI_26_1_apo C:\Users\fa... 24 Nov 18 24 Nov 18 Rename project
Edit description

*but directory names remain the same




Could create “non-dataset projects” for specific activities such as phasing...

2
1 ’ B Manage projects ’ 7 Y

CCP4 '2 Mame /| Directory Created Last active Taags Open
I - ADH4 S . C\Users\a..  180ct18 24 Nov 18 _
- 4@ NmADH2 C:\Users\fa._. 24 Nov 18 24 Nov 18 Add project or folder
- @ SimCT C:\Users\fa... 27 Nov 18 27 Now 18 :
-4 SimCT7_23_1_native C\Users\la... 27 Nov 18 27 Nov 18 IBIEILS LI5E]
- 4p SimC7_28_1_SeMet C:\Users\fa... 27 Nov 18 27 Nov 18 o —
4 SimC7_30_1_HgCl_soak ‘ C:\Users\la.. 27 Nov 18 27 Nov 18 escription
i Tl 7 30 1 oot bieec C:\Users\la 27 Mov 18 27 Mov 18 :
: ; Move directo
"4 SimCT7_SAD_phasing C:\Users\fa... 27 MNov 18 27 Nov 18 1

...then borrow files from other projects...

Job 2: Automated structure solution - ShY
Input | Results | Cummentsl

Input Data I Important Options | Advanced Options |
Start pipeline with |Substructure detection | and eNd with |[Model building

\(XC/D/E phasinxand building The job is Pending

Input protein sequence v

@l Crystal contents |..is not used
Specify crystal cnntentsl

Crystal #1 composition and collected anomalous dataset(s)

Substructure atorm: |Se Murmber of substr. atoms in asymmetric unit: |

Anomaious data (Friedel pais) Input unmerged/merged SCA/XDS/SHELX format [~

. Reflections |..15ncrtused '!I |peak vI




ldeal scenario during session:

Load first sample
Collect test images
Based on these, decide:
» tocollect...
* not to collect...
* torevisit later...
For a “suitable” sample:
« devise a data collection strategy
* collect data set

Analyse data as they are collected

Based on this analysis, revise plans if appropriate

Move onto next sample...

— not practical

without automation




before session...

10 20 30 40 50 60

g' MANLGCWMLV LFVATWSDLG LOKKRPKPGGE WNTGGSRYPG (GSPGGNRYP PUGGGGWG)P
- 70 80 80 100 110 120

A HGGGWGIPHG GGWGOPHGGG WGOPHGGGWG 0GGGTHSCWN KPSKPKTNMK HMAGARAAGA

\/\;\ 130 140 150 160 170 180

VVGGLGGTMI GIAMSRPITH FGSDYEDRYY RENMHRYPNG VYYRPMDE FaDcy

1%0 200 210 220 230 240

ITIKQHIVE TTTKGENFIE TOVEMMERVY BOMCITOYER ESCAYYORGS SMVLESSPRV

template sequence

-45 0 6 217 201 217 201
-43 0 7 022 124 -0.22 1.24
St M . -45 0 8 063 133 0.63 133
rategies: FastDP |« . % & & &
-45 0 10 0n 134 01 134
-45 o 11 202 141 202

Mosflm ISPyB
EDNA <5 min

My
4!]

dataset

test images

<1 min < 2 min

n |k | 1| iptus| siGiplus [ minus | SiGiminus \
Bl 0 2 -1 120 100 720

Xia2

Quick
feedback

Fast EP




Slow
feedback

before session...

vvvvvv

MrBUMP

; ‘f‘“n
4!]

dataset

20-30 min

Xia2
DIALS
MultiXia2
autoPROC

b | k| 1| iptus] siGiplus | iminus | siGiminus |
B 0 4 100 120 -l 120
%0 s 00 e 003 182
45 0 6 217 201 217 201
45 0 7 02 124 -0 124
45 0 8 063 133 08 133
45 0 9 146 140 146 140
45 0 10 011 134 oM 134
45 0 N 200 14 2w 141
PP



Screening...

(using the “screening” tab...)

& v % =0 KO0 £ [mx13467-41]29-07-2017 14:37:43 - » screening/NmADHI/NmMADHI_23/NmADHS_23_3_####.cbf

Sample: NmADHS 23 Flux: 9.34e+11 L -

850 |
0 Start: 0.0° 0 Osec: 0.50° e Spats
, Brago &
0 Overlap: -44.5° Mo. Images: 3 750 | " @B Res
Resolution: 1.50A Wavelength: 0.9763A : 700 | !
650 | :
Exposure: 0.040s Transmission: i
100.00% Ll
550
Beamsize: 50:20pum Type: SAD 1 2 3

Comment: (-262,-192,1150) Aperture: Medium



Screening...

& v % w0 EK0 # [mx13467-41]29-07-2017 14:37:43 - » screening/NmADH9/NmADHY9_23/NmADH9_23_3_s####.cbf

Sample: NmADHS 23 Flux: 9.34e+11 L -
850 | - L 1.40
Q Start: 0.0° 0 Osc: 0.50° - y @B Spots
B Bragg & 1.45
0 Overlap: -44.5° Mo. Images: 3 'fl 1 - 750 | " @ Res
esolution: 1. avelength: 0. I [ . [ ™
Resolution: 1.50A Wavelength: 0.9763A 4 e 1=
N 850 :
Exposure: 0.040s Transmission: - 1.55
100.00% goo t .
550 1 1.60
Beamsize: 50:20um Type: SAD 1 e 3

Comment: (-262,-192,1150) Aperiure: Medium

N T




Screening...
smee  emvEwysey

xia2 strateqy
Space Group A B C o B W q Lookup Cell
P121 63.87 10768 o&8.31 800D 10425 20.00
Strategy Tome 52.1 o[:c T;]E Ranlt{ig? Res HE‘ID;:;m A.b{;:ll'rn Exp{us*;ure |mh;;35
anomalous Wedge1 Standard Anomalous Dataset Multiplicity=3 l/sig=2 202s 1] 015 1.51 117 4.0 4 0.010 2214
gantle Wadge1 Gentle: Target Multiplicity=2 I/sig=2 Maxiifaspan=20s +] 015 1.51 1.28 4.0 4 0.010 2000
m‘;;"e‘:mp‘i““* Strategy with target multiplicity=18 l/sig=2 202s ) 015 1.5 117 4.1 4.1 0.010 2400
native Wedgel f:::ﬂ:;dpa"::;;zgamt Muitiplicity=3 lisig=2 1Bz 015 151 1.14 22 22 0.010 1847
EDMA MXy1
Space Group A B C o B W Q Lookup Cell
P2 G3.828 107.482 o©8.28 8000 10437 20.00
Strategy Trronier 52.1 (Ec ?;]5 Ranlt{iﬁn.; Res HTu;:;m Hb{:ﬁ:ll'rn Exp{i.:rl:;ure No. Images
ﬁ:ljt:ET Standard Mative Dataset Multiplicity=3 U'sig=2 Maxlifespan=202 s 45 010 1.51 1.21 11.0 1 0.010 1530
ﬁ:‘::gf 3?:;?;?;;:;;'2”5 Datasat Multplicity: == 78 0.10 1.51 1.24 12.4 12.4 0.010 2740
Strategy2 strategy with farget multiplicity=16, target I'sig§2 I'l.-'lainJ [ Data Collection Settings &t Céi Plate View O Screeni 51 0.010 2800
Wedgel = Data Collection Settings . -
ﬁzﬁ:ﬂ? EGEI'IHEZ Target Multiplicity=2 and target I'Sig 2 an\Max 148 0.01a 110
ﬁz:g:’ﬁ UnderDEVY Anomalous Dataset, RadDamage of stand - Sample - Omega 12.4 0.010 2740
mosfim NmADH9_23 » Start
Space Group A B C o B W Q Lookup Cell
P2 63.80 107.65 68.44 9000 10413 9000 _[ Strategies... ] Oscillation
Strategy Description 0 Start 0 Osec Res (1) Hanking Hes (A} Hel irm (%) Abs Trn (%) Exposure (s) Mo. Images
anomalous Wedge1 186 0.20 1.46 0.00 0.0 o 00030 B25

native Wedgeat 211 0.20 1.46 .00 0.0 o] 0.000 525



Collecting a dataset..

Space Group A

Q, Lookup Cell
P2 63.206 10740 6028 0000 10437 20.00
e 0 0 Res Ranking Res Rel Trn Abs Trn Exposure
Strategy Description Start s ‘m {.ﬁ.] %) [2) (s} Meo. Images
it-;?;g:d Standard Mative Diataset Multiplicity=3 l'sig=2 Maxlifespan=202 = 45 [ ¥ 1.51 1.21 0.010 1830

[ Data Collection Settings &
Data Collection Settings

& Plate View| O] Screening | [©) Command Queue

- Sample -~ Omega
NmADH9_23 % Start 45.00 °
Strategies... Oscillation |0.100 §
Barcode |NR Total oscillation [360.0 :
Holder Delta [':'-‘m :
Position |14 = image
= Number of
~ Files [imaqes 13600 ]
Visit directory Exposure time |D.U11} s
/dls/i03/data/2017/mx13467-41 Total exposure |35.D :
Folder Configure Defaults time
o - 1 First image
Jicis{proteinacronym}/${samplena number |1
JIC/NmADH9/NmMADH9 23 ~ Beam and Datector
Prefix Configure Defaults .
. Maximum 1.3000 ] &
‘|4 {samplename} resalution -
Detector 213.5 mm
NmADH9723 distance |
(il Automatic run number Wavelength ﬂlg?'ﬁza l ﬁ'
Run number | Energy 12700.3 | ev
Comment [ Use current energy
EDMAStrategyl: subWedge:1 .
- Transmission |50.156283 | %

make sure you
collect enough data
— still could be P1...

push the
resolution
a little...

increased transmission...



Checking the results...

E v % =0 E1 & [mx13467-41]29-07-2017 14:40:37- » JIC/NmADH9/NmADH9_23/NmADH9 23 _1_####.cbf

100 200 300 400

Sample: NmADHS 23 Flux: 4.60e+11

(1 Start: 45.0° 0 Osc: 0107

0 Overlap: 0° Mo. Images: 3600
Resolution: 1.30A Wavelength: 0.9763A
Exposure: 0.010s Transmission: 50.16%
Beamsize: 50x20pum Type: SAD

Comment (-262_-192 1150) EDMASTrategy1:
subWedge: 1Aperture: Medium




Import directly into CCP4i2

Checking the results...

12’
Auto Processing Fast DP 4 Aia2: +/ + + MultiXia2: ) @) autoPROC: +

Rmeas

Type Resolution Spacegroup Mn=lisigij= Completeness Cell tatus
_ But there are other ways... (see later)
fasi dp Auto Processing Attachments: xia2 Zdii - IR
sl 2d §3.92 107.75 698.25 20.00
] Attachments 10427 90,00
sia2 2dii 63.82 107.75 60.25 20.00
< 104.27 90.00
o File Type £3.94 107.77 60.37 0.00
#laz cials 104 .26 90.00
mxl34E7v4l xNmADHS2321 free.miz Result £ Download
autePROC 1.0.5 (see: 63.83 107.78 69.37 20.00
hitp:/fwaw. globalphasing.com/autoprocy) xiaZ htm Log & Download € View 104.26 80.00
fast_dp xia2 3d | xia2 3dii| xia? dials autoPH 15 T Page 1
Beam Centre X ¥ &rchive [ Logs & Files | Q Lookup Cell
Start 211.50 206.95
Refinad 211,50 206.92
o 0.10 0.04
Space Group A B C a B v
P1211 63.92 107.75 6&5%.36 90.00 104.27 90.00
- - - . CC S o Anom Anom CC
Shell Observations Unique Resolution Rmeas I/sig(I) Half Completeness Multiplicity Complateness Multiplicity Anom
outarShell 642035 9220 1.37 -1.3% 1.685 1.1 0.5 96.7 7.0 96.0 3.3 0.0
innerShell 54845 G660 i;éﬁ- 0.038 44,2 1.0 959.9 5.7 S8.6 3.5 0.1
overzll 1285570 187412 :23;4- 0.053 10.8 1.0 98.5 6.9 98.0 3.3 0.1

N.B. space group is only a hypothesis at this stage! — see talk about data processing



Re-running jobs:

* Most pipelines will run from the command line (Terminal window)
« Also through ISPyB interface...

o e Sy w0 LIS
Sample: NmADHS 23
0 Start: 45.0°
0 Overlap: 0°
Resolution: 1.304
Exposure: 0.0105

Beamsize: 50x20pum

Commant (287 407 110 FMKA Strafamed-

suly| Reprocess Data

Auto |

O

Flu:

G0e+11

0 Osc (NO®

Mo. Images Q600
Wavelength: 0.R63A

Transmission: 50. 18t

Type: SAD

Process Individually | Pipeline :| Xia2 2dii

mx13467-41] 29-07-2017 14:40:37 - »

¥ | High Res :

NmADH2_23 1 - JIC/NmADHY_23/NmADHS/

Sample: NmADHS 23

Resolution: 1.308

Start End 3

Wavelength: 0.9763&

Change:

space group
cell parameters

maximum resolution

reject images

L | Space Group f Cell

50 100
350
300 L

£ Start: 45.0% Osc: 0.10°

350 g L , T R -
o P PP A g 7
500 1000 1500 2000 2500

Options

150

JIC/NmMADH9/NmMADH9_23/NmADH9_23_1_#####.cbf

1.0
Spots
L] E'agg 1.2
v | BRES 14
) L]
.

1000 2000 2000
®

Multi Crystal

+ x

250 300 350 100

1.00
pots - 1.25

1.50

[y

0

2.00
3000 3500

Integrate Close




Checking the results...

E ¥ % =0 K1 & [md5467-41]29-07-2017 14:40:57 - »  JIC/NmADH9/NmMADH9_23/NmADH9 23 1 _####.cbf

Sample: NmADHS 23 Flux: 4.60e+11

(1 Start: 45.0° 0 Osc: 0107

0 Overlap: 0° Mo. Images: 3600
Resolution: 1.30A Wavelength: 0.9763A
Exposure: 0.010s Transmission: 50.16%
Beamsize: 50x20pum Type: SAD

Comment (-262 -192 1150) EDMAStrategy1:
subWedge: 1Aperture: Medium




Checking the results...

8 v % 0 K’
Sample: NmADHS 23
(1 Start: 45.0°
0 Overlap: 0°
Resolution: 1.304
Exposure: 0.010s

Beamsize: 50x20pum

& [mx13467-41] 29-07-2017 14:40:37 - » JIC/NmADH9/NmMADH9_23/NmADH9_23_1_####.cbf

Flux: 4.60e+11 -' s sm e

: 350 0
0 Osc: 0.10° Spots
200 ' Eragg =
Mo. Images: 3600 B R=: s
i : ; 250 4 X

Wavelength: 0.9763A ﬂ h.“ b - 8
Transmission: 50.16% 200 -'-‘_'.'.7‘:“11,' '"-;3 R
s Nte LY =

| i AR
Type: SAD 50 . . @ s g

000 2000 3000

Comment (-262_-192 1150) EDMASTrategy1:
subWedge: 1Aperture: Medium

Auto Processing

Downstream Processing

Fast EP | Dimple

Parameter R factor
Initia 0.2378
Finz 00,2174

FastDP: « Xia2: " « « MultiXia2: @) §) autoPROC:

Fast EP: + Big EP: @ @) Dimple: +* MrBUMP:

Q Map / Model Viewer & PDE/MTZ file Q Log file

R free Rms BondLength Rms BondAngle Rms ChirVolume
0.2351 0.0174 1.7445 0.1121
0.2625 0.0178 1.8068 0.1061




Looking at maps in Coot (on DLS computer):

...go to the appropriate fast_dp/fast_ep directory in “processed”

Using File Browser...

double click on: “coot.sh” icon _ ,
Using Terminal...

| fast_dp — File Browser
File Edit View Go Bookmarks Tabs Help type: ,/COOt,Sh
4 Back v + 08 #
= <l processed ||JIC || NmADH9 || NmADH9_23 || NmADH9_23_1_ || fast_dp
coot-download dimple AB;bf ABSCFP,cbf
@vers J0B=}
@ tit
@ i@with ! The
— —! B_w | ! hea |
aimless.xml anom.pck ANOMPLOT Al P I
| = o iud
BKGPIX.cbf BLANK.cbf COLSPOTLP coot.sh
Joe=C .. (@vers

o tit

Top tip: setup directory shortcuts/aliases to avoid too much typing:
* e.g. alias m41="cd /dIs/i03/data/2017/mx13467-41" (put in .bashrc file)

On the basis of a “positive” result, may decide to move onto a different project...



|deal scenario after session:

Each data set characterised as:

« useful/may be useful/not useful
« Some datasets processed to your satisfaction
* You may have interpretable experimental maps
* You may have preliminary structures

* You will have less follow-up work to do!



What to do with all the data...

Raw data (images)

- removed from disk
after 40 days — still
available through
TopCAT (tape archive)

“Meta” data — all the
other “stuff” — removed
from disk after 40 days
— not backed up

>90% of useful
datasets derived from
Meta data rather
than going back to
Raw data

compress images
(gzip) if spaceis a
problem (use a script)

Eeny, meeny,
miny, moe...

...just be thankful it’s not cryo-EM!
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Getting your data home...

« FTP data home (use a script)

Very slow!

’ & globus

Faster?

In the meantime:
« Use autoprocessing output or...
 (re)process data remotely on DLS computers and FTP output only

« archive (compressed) raw data later



My preferred option for processing...

 where the pipelines have done a good job — take part-processed dataset (from the
“Meta” data) and re-run the merging step in CCP4i2

v\ CCP4-7.0.065 Project Viewer: NmADHS_23_1

rie cait Uunes r'lUJt(Li ﬂtlp
g
rd - b \f?
=

use informative %

® &

Bibliography Export MTZ  Show log file

iy |

Filter: |C) y showr tasks containing text typed here

% Tntearate X-rav imaoes

Import merged data, crystal contents, alignments or coordinates

X-ray data reduction and analysis

Data reduction - AIMLESS
: Scale and analyse unmerged data and suggest space group (Pointiess,
| Ctruncate, FreeRflag)

. . Task menu  Export project | Run Run on server  Clone job  Help
job titles sob It | project drectory |
Fitter: |3 v show jobs containing text typed here ﬂ
Job 1: Data \>duction - ATMLESS The job is Pending - .
put | Resuts\ Comments | *
Input Data | Ir<qortant Options ] Additional Option from XDS
Job title]| | Data reduction - full dataset to 1.4 A (X|a2 3dii p|pe||ne) B

ﬂ Use data fromjob |Mo | asinput below..
Show list | Select unmerged data files

#1| |unmerged reflections loaded from mx13467v41_xNmADHO231_SAD_SWE ~ |

K|

wenerate a rree K set
Generate 3 Free R set for 2 complete set of reflection indices to 2 given
resolution (FreeRflag)

Estimate cell content
Estimate number of molecwles in the asymmetric unit and solvent conten —
(Matthews_coeff)

Calculate self rotation function
N Evaluate data for anotropy, optical resolution, pseudo transition and pe
! selfrotation function (Molep)

Crystal name | |NmADHG_23 dataset name |1

Batches in fie:
Input l Results ] Cnmments]

Exclude batches from calculstions and output | i
Input Data ] Important Options

Job 1: Data reduction - AIMLESS

o
The job is Pending

Additional Options

Resolution range (&) |

|Deﬁ|urt: set primitive orthorhombic groups in order (a<b<c) & allow monoclinic 12 setting of C2

=l

o |1.4 ;
| R Options for symmetry determination in Pointless:
[~ us s well as in
Choice of cell setting conventions:
o MaAy want to change ..
— —

resolution, exclude
images etc...

Options for scaling in Aimless:

o110 Mo scaling only merge

=

overide default parameters for outler refection




Gives lots of output — useful for troubleshooting... foryour

Job 1: Data reduction - ATMLESS The job is Finished pa per/theS|S

Input Results Comments ]
Headline Summary SG details  MergingGraphs  SDanalysis  MergingDetails Istats Biblio .
Job 1: Data reduction - ATMI FSS The job is Finished
Input Results ] Comments ]
Data reduction - full dataset to 1.4 Headline Summary SG details  MergingGraphs  SDanalysis  MergingDetails Istats Biblio Run |
¥ Key summary v Overall summary -]
Selecting space group P 1211 Space group determination ~
as there is a single space group with the highest score i
Selecting space group P 1211 Data internal consistency statistics

as there is a single space group with the highest score

Solution probability: 0.872, Confidence 0.866 (high resclution limit for symmetry testing 1 4954)
Summary of merging statistics for dataset

Key statistics for Dataset: NmADHI_23_1/NmADHS_23/1 Solution type: space group NmADHI_23_1/NmADHI_23/1 -

Group name P12
Overall  Inner Outer

Unit cell: 63.921 107.750 69.361 90.000 104.265 90.000, wavelength 0.976250A

Resolution of input data: 1.40A, resolution estimate: beyond 1.404 Reindex
Anisotropic limits: - Along 0.99 a* - 0.16 c* 1.48A CC(1/2), 1.58A |/o - Along k axis 1.40A4" CC(1/2), 1.42A |/g - Along -0.09 Space group confidence Low resclution limit 4716 4706 142
1.40A /o 5 ; .
_ ) Laue group confidence High resolution limit 40 7.67 40
Rmeas: overall 0.095, inner bin 0.037 o
Laue group probability

Rmergelwithin 1+/1-)*

In outer bin: Mean(l/sdl} 1.2 CC{1/2) 0.559

Crverall filtered Meanichi*2): 1.03 itk o o e 1 - o o
Anomalous CCU1/2} in inner bin 0.093 Scores for each symmetry element ZEEIE: = =F R
No significant anomalcus signal detected Lattice group name P12 1 Rmeas (within [+ /1-)* 0.096 0.037 1.657

NOTE: no scaling was done, just merging
Likelihood = CC R Rmeas (all 1+ & -}

SD correction information:
Rpim {within 1+/1-}

SD correction parameters were not refined

]

]
o
=)
m
@

Rpim (all |+ & I-} 0.037 0.01

# Mo evidence of twinning
Rmerge in top intensity bin*

I i

+ No evidence of possible translational non—c
Number of observations

all the important data processing statistics R e v

a o G Meand{(l}/ sd{l}} 11.2 46.7 1.2
X Warning: Severe deviation from Wilson plot,
a re n OW I n yo u r I p rOJ e Ct ata a Se Half-set correlation CC(1/2) 0.939
X Warning: Possible ice rings found.
Completeness % 5986 99.2 97.0
A free-R set has been created, fraction of the data = 0.05
Multiplicity 6.9 6.4 6.9
Filtered Mean(chi#2) 1.03 112 1.03
Show Pointless logfile Show Aimless logfile Show Ctruncate logfile
Anomalous completeness % 98.1 97.0 96.4
¥ Overall summary Anomalous multiplicity 3.4 35
DelAs 1/2 0.055 0.093 0.034
4 nom £C(1/2)
Mid-5Slope of Anom Probability
Dowriload J

1] o

...or reprocess from scratch using the Dials User Interface Integrate images with Dials
(N.B. can read compressed images!) Launch DUI and capture output

...somebody else may talk about that...



Summary - why use ISPyB & pipelines?

« Faster sample changing (select by ISPyB name)

essential for remote...

« Informs the decision making process

make decisions sooner

revise strategy on the fly

(e.g. recollect dataset x... no more data required for project y...)

make better overall use of beamtime

« Easier to cope with a small team
 Reduces amount of post-beamtime follow-up work

« Simple to keep track of your samples and data



data
Remote/ collection




Some real data...

4

Diffraction pattern recorded
from crystal at Diamond

Crystal cooled in loop J

FASGYCR IS




Who should collect the data?

« Someone who knows the project

what data are required?

what space group/cell parameters/resolution to expect

« Someone who has a stake in the project
 Person who grew and mounted the crystals

« Someone who is not tired!



ldeal scenario: L
> everyone collects data from their own S ‘
crystals e N

» work in short shifts

Solutions:
1. everyone travels to Diamond (not practical
... and expensive)

2. small team travels to Diamond — everyone
else collects data remotely (mixed access)

3. everyone collects data remotely (fully
remote access)



Who travels to Diamond?

Without remote users:

« 3 people minimum — at least 2 are experienced

users
With remote users (mixed access):
« 2-3 people — only 1 needs to be an experienced user

« good way to introduce new users to DLS

Who collects data remotely?

« Users at multiple sites; at each of these:

* 1 experienced user can cope, but better with 2

(second person analyses data)

* any number of new users (+observers)




For routine data collection at 100 K:

« Samples prepared and cryo-cooled in home lab
* Transported to Diamond in dry shipping dewars
« Samples mounted robotically
« Data collection controlled through GDA
* Only manual operation at DLS: loading/unloading pucks
 Up to 592 samples can be loaded at once
* may only need to enter hutch at beginning and end of visit

« Everything else computer driven...

Therefore you don’t need to be there!


http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj_usOGrN_QAhVIPRoKHSN9BdUQjRwIBw&url=http://www.diamond.ac.uk/Beamlines/Mx/I04&psig=AFQjCNEI_ELd_AQMihcQfQspqFHWKnyf6Q&ust=1481105972492303

‘h

iMac with extra
monitor:
- (i) data collection

(i) data evaluation
(i) data (re)processing
(iii) Skype

Useful
phone
numbers

interface
i ———

directory

My office Speaker phone (with ;=.=.~'=' -
2 am Saturday beamline and EHC —
1st Feb 2014 numbers on speed dial)




Timeline for fully remote data collection

Sometime prior to shift:
« LC/EHC loads pucks into beamline dewar

~1 hr before start of shift (or slot in running order):

« connect to beamline computer using NX client

File Edit Run Window Help

° Start G DA Baton Health m User Control Panel

» enter puck positions into ISPyB database (LC/EHC) O O Open Shuter

Zero hour:

» take the baton, select sample from menu, collect data!

e

@ Data Collection Settings 2 errors detected

nnnnnn

Scan Control

‘ } Run Scan‘
Container Allocation for mx9475-19 on i02 ————
- Sample ~ Omega
Assigned Cont : 102 Sample Changer ‘ Not defined [ b 4 Start ‘0.00 ‘ °
2 3 4 1] | )
Barcode | ‘ Oscillation |0.200 | =
Holder Total oscillation [0.2 =
- Position Delta [0.00 |
mia7s-18, e ) - Files ~ Image
DL 0ne Visit directory Number of 1 ‘
oLss? 5 ousss 5| Duses e images
Exposure time  |0.200 |s
MIE_UEA [Created: 27-11-2014] Folder Configure Defaults
Total exposure |0 2 ‘ 5
DLEMX-0011 v ‘ ‘ time .
DLS-200 0 - .
First image [ ‘
pLs-202 number S —
Prefix Configure Defaults
~ Beam and Detector
MHG475-17_iD4-1_20112014 [Creates: 27-11-2014] ‘ ‘
o Maximum (15722 | &

resolution
Detector P



When things go wrong...

Can you fix things?

e probably not!

On-site user:

* During normal working hours — call local contact
« Qut of hours — call EHC

Remote user:

* During normal working hours — call local contact

e Qut of hours — call EHC

Therefore you don’t need to be there!



Check the webcams!

- Filter -
8565.21

Expt Shutter
Open

Wavelength
0.979499

104 Webcams & Beamline Status

Ring Current Refill Hutch Faort Shutter
299.991 255758 Locked Open

Expt Shutter Fast Shutter

Sun Moy

If you suspect a problem — call the EHC!



Advantages of remote data collection:

« Beamtime is fully used

« Users collect data on their own crystals

« Most/all of the users stay at home labs
» time commitment is low for remote users
» stakeholders can observe data collection
» useful for training non-experts

« Time can be used flexibly

* Less stressful

 Everyone gets some sleep!

« Difficult to “break” the beamline



East of England Macromolecular X-ray Crystallography BAG

John Innes Centre

é’%h/ | § 55 Ryt
EEMaX

" Colchester o é University of Essex

8 groups: ~30 potential users

123 sessions since Jan 2014
8 mixed mode
* 115 fully remote!



Take home messages

If you are not using remote data collection — why not?
If you are not using ISPyB — why not?
If you are not using the software tools/pipelines — why not?

If you don’t have a life — you know why....




)ata collection is your last
experimental step

— don’t mess it up!
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