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Data collection philosophy…
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Tools PipelinesStrategy

• Maximizing efficiency
• Minimizing time commitment
• Managing your data
• How to collect data

Remote
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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!)



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!)
• Try to answer these questions during the visit:

• Can I solve my structure?

• Can I 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…

Low visit 
frequency

High visit 
frequency

Likelihood of 
‘success’ within 

a single visit

Number of crystals

Effort before, 
during and 

after beamtime

Number of crystals

Time available 
for other 

projects/users

A dewar full 
of crystals 

(112)
One 

crystal

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.rigaku.com/products/protein/actor&ei=R-V-VJrTAcPpaKnIgugI&psig=AFQjCNHmWNeI-HBf_9Fzk0_Bm2cWRVPPwg&ust=1417688745756779


Data collection is always a compromise…

How much 
data do I 

need?

What 
resolution 
do I need?

What are 
the data 

for?

How much 
time do I 

have?

How many 
crystals do 

I have?

Do as much of this thinking before your beamtime as possible!



Film

Image plate

CCD (charge-
coupled device)

HPC (hybrid 
photon counting)
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Detector types

newest detectors at Diamond 
can collect at 500 Hz: 
360° possible in 10 s! 
(3,600 x 0.1° images)



20th century data collection 21st century data collection

MX data collection has become faster…
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MX data collection has become faster…

• Typical dataset takes <1 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

• …and thinking!

• But - beamtime is still in high demand

• users are generating crystals more rapidly

• can get away with “marginal” samples

• Each session is often split between several groups

• therefore need to be efficient and organised...



Planning phase:
- estimate feasibility

- cost/benefit analysis
- homology model sufficient?

Deposition

Publication

+ “other” 
data

Validation &
interpretation

Make SeMet
protein?

SeMet
crystals?

Heavy atom 
soaks?

X-ray data 
collection?

Structure
solution?

?

?

Modify 
conditions:

- change conc.
- change temp.
- add ligands

- etc...

Modify 
protocols 
(refold?)

Alter protein:
- choose ortholog

- truncate
- mutate

Alternative 
expression 
system?

Template 
structure?

Solve structure 
by molecular 
replacement?

Model building 
& refinement

X-ray data 
collection?

Hits from 
crystal trials?

Optimised 
crystals?

Diffraction 
quality 
crystals

Expression & 
purification?

Cloning

Is sample:
- soluble?
- stable?
- pure?

Target 
selection

Figure
preparation

Harvesting

• Experimental data
• Bioinformatics

http://www.rcsb.org/pdb/home/home.do
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+
CCP4i2ISPyB

Taking back control...



IS
Py

B
da

ta
ba

se
Sample 

info.

(test images)

Strategy: 
EDNA
Xia2

Each crystal 
has a unique 

“ISPyB name”!

Use it!
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Date: 29-JUL-2017
Beamline: i03 Diamond
Visit ID: mx13467-41
Protein acronym: NmADH9
ISPyB name: NmADH9_23
Dataset name: NmADH9_23_1



this is UNIQUE

Harvest your crystals and enter sample info into ISPyB



annotate during data 
collection – helps 
decision making

Decide on a running order for 
users and samples – share your 

plans with LC and EHC



NmADH9_23

NmADH9_23

JIC/NmADH9/NmADH9_23

45.00

1.3000

0.100

360.0

213.5

/dls/i03/data/2017/mx13467-41

14

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

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

Gives: /dls/{beamline}/data/{year}/{visit-ID}/{your-name}/{proteinacronym}/{samplename}/{samplename}_{run_no.}_{image_no.}.cbf

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

Put your data into 
your own directory....

Data collection setup in GDA
Select required sample from 
drop-down menu:
• no need to enter sample 

information or specify 
sample location

• less likely to get the wrong 
sample



simple to search this for an ISPyB name



(2) Visit PDF (combine with others...)

(3) Visit Excel sheet (annotate...)

(1) ISPyB interface

JIC/NmADH9/NmADH9_23/NmADH9_23_1_####.cbf

What you did...



Ideal scenario during session:
• Load first sample

• Collect test images

• Based on these, decide: 

• to collect...

• not to collect...

• to revisit 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



test images dataset

template sequence

before session...

Dimple Fast EP

Strategies:
Mosflm
EDNA
Xia2

< 1 min

Fast DP

< 2 min

< 5 min
ISPyB

Quick 
feedback



dataset

template sequence

before session...

Xia2
DIALS

MultiXia2
autoPROC

20-30 min

hours

ISPyB

Slow 
feedback

MrBUMP Big EP



Screening…

(using the “screening” tab...)



Screening…



NmADH9_23

Screening…



NmADH9_23

NmADH9_23

JIC/NmADH9/NmADH9_23

45.00

1.3000

0.100

360.0

213.5

/dls/i03/data/2017/mx13467-41

14

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

push the 
resolution 
a little...

increased transmission...

Collecting a dataset…



JIC/NmADH9/NmADH9_23/NmADH9_23_1_####.cbf

Checking the results…



Checking the results…

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

Import directly into CCP4i2

But there are other ways... (see later)



JIC/NmADH9/NmADH9_23/NmADH9_23_1_####.cbf

Re-running jobs:
• Most pipelines will run from the command line (Terminal window)

• Also through ISPyB interface...

Change:
• space group
• cell parameters
• maximum resolution
• reject images



JIC/NmADH9/NmADH9_23/NmADH9_23_1_####.cbf

Checking the results…



JIC/NmADH9/NmADH9_23/NmADH9_23_1_####.cbf

Checking the results…

ligand



Looking at maps in Coot (on DLS computer):

...go to the appropriate dimple 
directory in “processed”:

>module load coot
>coot

Using 
Terminal…

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

Top tip: setup directory aliases (shortcuts) to avoid too much typing:

• e.g. alias m41=”cd /dls/i03/data/2017/mx13467-41” (put in .bashrc file)

read in “final.pdb” and “final.mtz”
Validate... Unmodelled blobs...



Ideal 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!



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 dataEeny, meeny, 

miny, moe...

Not sure...

...just be thankful it’s not cryo-EM!

What to do with all the data...



Getting your data home…

In the meantime:

• Use autoprocessing output or...

• (re)process data remotely on DLS computers and FTP output only

• archive (compressed) raw data later

Slow...

Faster?

• FTP data home (can use a script) 



Retain ISPyB name in CCP4i2...

Create a separate 
“project” for 
each dataset

If you have more than one dataset for a given 
protein – create a separate “dummy project” and 
group the “dataset projects” under this: 

Can rename “projects” later... (when you know more...)*

CCP4i2

*but directory names remain the same



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

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

CCP4i2



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

may want to change 
resolution, exclude 

images etc...

from DIALS or XDS 

use informative 
job titles



Gives lots of output – useful for troubleshooting...

...or reprocess from scratch using the Dials User Interface

DIALS talk this afternoon...

all the important data processing statistics 
are now in your CCP4i2 project database

for your 
paper/thesis



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



…from here

Remote  collection
data
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A day at the beamline…



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!



Ideal scenario: 
• everyone collects data from their own crystals

• 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)
 beamtime can be shared by several groups at 

multiple remote sites



For routine data collection at 100 K:

• Samples prepared and cryo-cooled in home lab

• Sample information entered into ISPyB database

• 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 session

• Everything else computer driven…

Therefore you don’t need to be there!
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booster 
synchrotron

linear 
accelerator

storage ring

What is remote data collection?



iMac with extra 
monitor: 
(i) data collection
(ii) data evaluation 

Snacks!

2nd iMac:
(i) data evaluation
(ii) data (re)processing
(iii) Skype

Useful 
phone 

numbers

webcams

GDA 
interface

Coffee!

Data 
directory

View 
ISPyB

Speaker phone (with 
beamline and EHC  

numbers on speed dial)

My office
2 am Saturday



Timeline for fully remote data collection
Sometime prior to shift:

• LC loads pucks into beamline dewar and enters puck 

positions into ISPyB database 

Shortly before start of shift (or slot in running order):

• connect to beamline computer using NX client

• start GDA

Zero hour:

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



When things go wrong…
Can you fix things?

• probably not!

On-site user:

• During normal working hours – call local contact

• Out of hours – call EHC

Remote user:

• During normal working hours – call local contact

• Out of hours – call EHC

Therefore you don’t need to be there!



Check the webcams!

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



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….



This is your last experiment 

– don’t mess it up!
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