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Strategy

Pipelines

 Maximizing efficiency

* Minimizing time commitment
* Managing your data

* Howt ect data




"Routine” data collection:

on non-hazardous samples

at cryogenic temperatures

on pre-cooled crystals In pucks
at conventional wavelengths

not unattended data collection (UDC)



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 (make your life easier!)



Secondary goal (make your life easier!)

« Try to answer these questions during your beamtime:
« 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 prepare per project...

)
High visit “ Low visit
St
A dewar full
One of crystals
crystal (112)

frequency frequency

-
—

i |

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?

When is it my turn?

° » g * o T
l ! f n‘ Be prepared!
. S &

Think about this before your beamtime!




Planning phase:
- estimate feasibility
- cost/benefit analysis

- homology model sufficient?

- Target . Expe_rimental_data
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MX data collection has become faster...

20" century data collection 215t century data collection




MX data collection has become much faster...

In principle, could collect one dataset every few mins
(mounting/aligning + evaluating test images + collection)

In practice, ~5 “useful” data sets per hour is good

* includes screening for “best” crystal

* ...and thinking!
But - beamtime is still in high demand

e users are generating crystals more rapidly

« can get away with “marginal” samples

The session might be shared between several groups

H

g7

» therefore need to be efficient and organised...  »Tagm

\ W\
NN
\J N N

B 70\

9 >

i
\



Crystals

Which !

pl‘(thein(dfd |
crystalllzeﬁ’

le éhat else

wastin that



Help is at hand...

ISPyB/SynchWeb

CCP4i2

CCP4 Cloud
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Planning phase:

- estimate feasibility « Experimental data = '
: 4 Target P = = =4
- cost/benefit analysis > sele(g[ion }( « Bioinformatics J_) D =2

- homology model sufficient? PROTEIN DATA BANK

! Deposition
Alter protein: v ol ) Fi
- choose ortholog Cloning \gure
sl preparation
- mutate L
Validation &
A A ’ v v interpretation
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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  at facility
04-08-2017 15:58  at DLS
28-07-2017 11:26 processing T 03

21-07-2017 12:04  atDLS thIS iS UNIQUE

10 v| Page & < | 1]> i

=+ Exira Fields
Location Protein Acronym Abundance Components Spacegroup sarcode Comment Status
9 NmADHS NmADHS_13 Q
10 NmADHS MNmADH9_19 Q,
il NmADHS MNmADH9_20 Q
12 NmADHS MmADHS_21 Q
13 MmADHS MmADHS_ 7, Q
S
14 NmADHS NmADHS_23 Q R H
equired

for UDC

e

Basic Extra Fields Unattended (UDC)

Loc Protein Acronym Name Sample Group Anomalous Barcode Comment

1 LYS v JIC_LYS_OCT = ~

turns on EP
pipelines



Use a spreadsheet...

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 NmMADHS NmMADHS_18 MCBLOOD4 | A11.1 “ Cis cis nepetalactol+ 10mM soak for approx 1 h
20%EG
10 Benjy NmMADHS NmMADHS_19 MCBLOOO4 | Al11.1 “ 2 oxogeranial+ 20%EG 10mM soak for approx 1 h
11 Benjy NmADHS NmADHS_20 MCBLOOO4 | Al11.1 ” 8 oxogeranial+ 20%EG 10mM soak for approx 1 h
12 Benjy NmMADHS NmADHS_21 HDO1 B6 PEG 4k 29%, 0.1M Mes pH 6.5, 1mM | 8-oxocitronellal+ 20%EG 5mM soak for approx 1.5 h
NAD
13 Benjy NmADHS NmADHS_22 HDO1 B4 “ 8-oxocitronellal+ 20%EG 5mM soak for approx 1.5 h
14 Benjy NmMADHS NmMADHS_23 HDO1 B3 “ Cis cis nepetalactone+ 5mmM soak for approx 1.5 h
20%EG
15 Benjy NMADHS NMADHS_24 HDO1 B2 Cis cis nepetalactol+ SMmivi 503K Tor approx 1.5 1
20%EG
16 Benjy NmADHS NmADHI_25 HDO1 B1 “ 8 hydroxygeraniol+ 5mM soak for approx 1 h
20%EG

annotate hardcopy
during data collection

— helps decision
making




Select required sample from

Data collection

drop-down menu:

no need to enter sample

information or specify
sample location

less likely to get the wrong

sample

Put your data into
your own directory....

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

setup in GDA

Data Collection Settings

\ - Sample

NmADH9_23 A

Strategies...

Barcode |NR

[ Data Collection Settings & - " Plate Viev] T Screening

Holder

Position

= Files

Visit directory

\ Folder Configure Defaults

JICis {proteinacronym}/${samplena

Prefix Configure Defaults

‘|4 {samplename}

K Automatic run number
Run number
Comment

EDMAStrategyl: subWedge:1

TCommand Queue

- Omega
Start |45.00
Oscillation |0.100

Total oscillation  [360.0

Delta (0.00
~ image
Number of |36'DID
images

Exposure time |I3I.I3Il-D

Total exposure 136.0

time

First image |1
number

«» Beam and Detector

| A

2135 mm

| &

resalution \
Detector

distance

wavelength  [0.97623
Energy 12700.3

[ Use current energy

Transmission

50.156283

| ev

| %

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



V
A
Review View ACROBAT
- ¥ - E
o St noex N S=E - | ®wepte General ¥ | normal Good Neutral
2 Copy - =
Poste u === EMegeaCome - F. % + 5 5 Conditonal Fomates [T e input nd
T Format Painter L o Formattng»  Table
Clipbasrd Font Asgnment Huber styies
- % || NmADH3_23
- - - ‘mx13467-41 on 03 at 28-07-2017 12:00
A B o E F & H I ] K L M N o [ Q R s T [Y)
—r n Uiccon | Frocessed — 40 [NmADH3_i03 1 Ansnsns NmADHS_ NAD-depe 3 097625 290478 0.4 ) 0.5 2116297 2064712 1.6 (272,-419,809) Aperture: Medium
N s = 1| NmADHI._i03 1 #esmesy NmADH9_ NAD-depe 3097625 290478 0.4 0 0.5 2116297 2064712 1.6 (-233,-681,1252) Aperture: Medium
laar-1s  [ooss |oms - 229, .
el folbodks e [BNL|EEE BE[E L 252.152.1150) EDNAStategy: uWedom o e 2 NTVADHI_ 103 1 #emRRRRN NMADH_ NAD-depe 3 09%25 289047 004 ) 0.5 2116297 2064712 1.6 (-249,-175,1442) Aperture: Medium
2000 [150-15 osze [365 43| NmaDHg_io3 1 AwmmmNRN NMADHS_NAD-depe 3600 097625 2645335  0.01 122 01 2116215 2066305 1.5 (-249,-175,1442) EDNAStrategy1: subwedge:1Aperture: Me
prmevo ) ER P} [ A N\ I 130002 e Mg 44 |NmADH3_i03 1 #esnssy NmADH9_ NAD-depe 3097625 M08 0.04 0 0.5 2116297 2064712 1.6 (-533,7,1513) Aperture: Madium
prereve ) ER P [ 207, 190.1022) et Sl 25 |sample 103 & seeRersy NMADHO_ NAD-depe 120 097625 602.2545 01 -0.00016 0 2117341 2044358  2.9966 Diffraction grid scan of 12 by 10 images, Top left [358,106],
o s |15 owesfose 56, 228,138 Aperare vedum 9 FRRRRRN NMADHS_ NAD-depe 12 097625 8022595 0.1 83.99975 © 2117341 2044358 2.9957 Diffraction gnid scan of 3 by 4 images, Top left [475,268], Bo
NmADHS 25 |3 15 [09763[050 A N -213,.226,1406) Aperture: Medum 2 smsmmmen NMADH9_ NAD-depe 3 097625 427.9818 0.04 0 05 211676 2055681 2.2 (-488,29,1516) Aperture: Medium
NmADHI_15 |3 15 [09763[0s0 v (247.-388,861) Aperture: Medium 1 #psssgss NmADHS_ NAD-depe 3 0.97625 427.9818 0.04 [} 05 211676 205.5681 2.2 (-896,-457,1456) Aperture: Small
e O ) e et 7o o T T O A ssmemasmarve depd | 0t romanl a0 o a5 srien] amsgm] 2o msmamiepanweaman
10 Anansnsn NmADHS_ NAD-depe 35 0.97625 6022545 01 83.9%75 0 2117341 2044354
NmaDHI 1512 [3.0 [0.9763f0.00 a2 RN L M S e T 11 ssessss NMADHY NAD-depe 12 097625 602.2545 01 179.9997 0 2117341 2044354
prervoR T ER P [ 276373 504 e Vi 2 #emRRRRY NMADH_ NAD-depe 3 09%25 4279818 0.04 ) 05 211676 2055681
NenADRI15 |3 20 [os7eafos0 (276,373,844) Aperture: Medam 1 WWANWRWN NMADHS_ NAD-depe 3600 057625 359.8787 0.01 106 0.1 2116533 206.0108
621720770, {30 0 200 it 1 spspsssy NmADHS_NAD-depe 3 097625 427.9813 0.04 o 0.5 211676 205.5681 2.2 (-241,-208,1171) Aperture:
NmADH9 15 (3600 [20 Joszeafoo [p121 3 3002-136 (0,040 (908 (276.-373,844) EDNAStrategy: subWedge:1 Aperture: Medium 2 smEEsReE NmADHI_ NAD-depe 3 097625 427.9818 0.04 [} 05 211676 2055681 2.2 (-262,-192,1150) Aperture:
e O | 3 ANARAREH NMADHS_ NAD-depe 3 097625 264535 004 0 0.5 2116215 206.6305 1.5 (-262,-192,1150) Aperture: M
mioRo 11|z [20 [owreajoso (677,298,114 Apertare: Medum 1 sesmsnsy NmADHO_NAD-depe 3600 097625 2134382 0.1 45 0.1 211.6M5 2069627
i 12]3___[20 [owreajoso 216 1150) Aperture: Medum 1 #mswswss NmADH NAD-deps 309725 264535 0.4 0 05 2116215 206.6305
NmAORO12[3 |16 [0763]050 2 FEmRRREN NMADH_ NAD-depe 3 09%25 264535 004 ) 0.5 2116215 206.6305 1.5 (-107,-190,1012) Aperture: small
€280 10810, o570 160 noes 302 1 Awmmnnmn NMADHS_ NAD-depe 3 097625 264535 0.04 (] 05 2116215 206.6305 1.5 (-156,-228,1396) Aper
NmADH9 12 |3600 (16 Jos763joa0 [P1z1 9000, 10425, (2574755 (052|383 (-696,-216,1130) EDNAStrategyL.: subk 2 mRmRRERRE NMADHS_ NAD-depe 3 057625 264535 0.04 0 0.5 2116215 206.6305 1.5 {-213,-228,1406) Aperture: Medium
90.00 - 2 swwnREN NMADHS_ NAD-depe 3 097625 264535 0.04 [ 05 2116215 2066305 1.5 (247,-388,861) Aperture: Medium
1 g F U D 15_09_201 ?’ TapHY 271 |4 30 [09763f0.00 o AR A S M T ) 12 ANNRRNAN NMADHS_ NAD-depe 42 097625 602.2595 0.1 -0.00016 0 2117941 2044353 2.9966 Diffraction grid scan of 7 by 6 images, TRy et [350,177], Bot
. TR R (T ) TR e ———— 13 snsnssy NmADH9_ NAD-depe 12 097625 6022595 01 83.9%75 0 2117341 2044353 2.99662 Diffraction grid scan of 3 by 4 images, TopReft [472,245), Bor
o 3 #emmersy NMADHY_ NAD-depe 3 09%25 264535  0.04 ) 0.5 2116215 206.6305 1.5 (276,-373,844) Aperture: Medium
12656, 22118 (007|380 v . : Madiu
rapy 271 1200 |15 [o9763f0n0 [W3 10716 3027858  |0036 (966 (-109,-296,1303) EDNAStrategyL: sublWedge:1Aperture: Mediun] 4 SEARANEN | NMADHI_ NAD-depd 3097625 382 8205 0.04 o 0.5| 2116609 20586171 2 (276,-373,843) Aperturé: Medium
02-00 11-08-2017 20009000, [197-192  |09%a [e5 67 |NmaADHa_i03 1 swsmswsy NmADHO_NAD-depe 3600 097625 335.1022 0.1 103 01 2116617 2058468 .01 (276,-373,844) EDNAStrategyl: subWedge:1A
= - 9_ 120.00 o
- e R Wﬁcx‘i;]nqnd scan of 1 by 5 images, Top let (534 2511, Bottom right ‘ L x
Temarz]s |15 [osrealose 136100 14521 EONASIategy T subWedge 1Aperre Wedom ]
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What you did...

(1) ISPyB interface

& v % o0 K

£ [Mmx13467-41]29-07-2017 14:40:37 - » JIC/NmADH9/NmADH9_23/NmADH9 23 _1_####.cbf

Sample: NmADH9 23 Flux: 4.60e+11 1100 S0 2R 300 S0
350 1.0
Q Start: 45.0° Q Osc: 0.10° Spots
200 §:0 Bragg. 12
Q Overlap: 0° No. Images: 3600 : . Res 0
e : 250 .- oI
Resolution: 1.30A Wavelength: 0.9763A w: N i
Exposure: 0.010s Transmission: 50.16% 200 ’% '( o
LR J 1.0
L u‘ p.‘
Beamsize: 50x20um Type: SAD 150 UL CIRC 10 PP
1000 2000 2000
Comment: (-262.-192,1150) EDNAStrategy1:
subWedge: 1Aperture: Medium
(2) Visit PDF (combine with others...)
mx13467-41 on i03 at 29-07-2017 12:00
Sample |Images|Res A 0 Osc|Spacegroup Unit Cell :;:gf::;: Rmeas | Completeness Comments
gg'gg' 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) EDNAStrategyl: subWedge:1Aperture: Medium
e el 1 54-15 0.824 |96.6
90.00
(3) Visit Excel sheet (annotate...)
A. B .C.D.E.F.G.H.'.J.K.L.M.N.O.p.Q.R. S IT
1 | mx13467-41 i03_29-JUL-2017 - 7 hr - Pilatus3 6M detector (100 Hz)

3 |datclmage prefix  Rur Ste Sam|Prot# imag Wavele Distz Exp. Phi st Phirg Xbei Ybei Detiauto/mresoln  space grecell twinnin comments

o4 | NmADHI_23 2 ## Nms NAL 3 0.9763 428 0.04 0 0.5 212 206 2.2
35 | NmADHS_23 3 ## Nmd NAIL 3 0.9763 265 0.04 0 0.5 212 207 1.5
56 | 12 NmADHS_23 1 ## Nm#MNAL 3600 0.9763 213 0.01 45 0.1 212 207 1.3 a/3dii 1.37 P21 64 108 69 / 90 104 30
57 | NmADHI_24 1 ## Nmé NAL 3 0.9763 265 0.04 0 05 212 207 15
o Rlwm~ AMLUGO DA D HH Rl A RIAT > NATED AR Nona n nc 217 wnNTT 1 2

2.09 Binary complex with NAD - best data so far



ldeal scenario during session:

Load first sample
Collect test images
Based on these, decide:
* to collect...
* notto 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 on to next sample...

— not efficient

without automation




analyse data align crystal in X-ray beam

on-the-fly

‘Eli‘:

collect dataset /
\- Don’t

forget to VL 2L\
think!

robotic sample exchange

x

typically 3,600 x
0.1° images

collect test images

devise data collection strategy based on test
images (and what you want to use the data for)




: align crystal in X-ray beam
robotic sample exchange gh cry y

May be more efficient to screen your samples in
batches, then decide what to do...
e do this automatically with X-ray centring

e also an opportunity to grab a coffee!

nnnnnnnnnnn

L B Mt B L B0 Il s N M Iy I (st Mdialiedd



before session...

10 20 30 0 50 60
<& Q MANLGCWMLY LEVATWSDLG LCKKRPKPGG WNTGGSRYPG (GSPGGNRYP PCGGGGHGOP
. 70 80 90 100 110 120
A HGGGWGOPHG GGWGOPHGGG WGOPHGGGWG UGGGTHSOWN KPSKPKTHMK HMAGAAAAGA
( [Ny
' 130 140 150 160 170 180
' > VVGGLGG ML GSAMSRPITH FGSDYEDRYY RENMHRYPNG VYTRPMDE FVHDCY
190 200 210 220 230 240
ITIKQHTVY TTTKGENFTE TDVKMMERVV ECMCITOYER ESQAYYORGS SMVLESSPRV

template seguence

(e.g.in ADXV) ISPyB
- can they be

indexed?

Quick
feedback

A

¥

i
!s;:

dataset

test images

<2 min

£

| k| 1 iplus| siGiplus | minus | siGiminus \

BT 0 4 -1 120 100 720

45 0 6 217 200 217 201

45 0 7 02 124 022 124

45 0 B 08 133 08 133

L k t H Fa St D P 45 0 9 146 140 146 140

OO a I mages 45 0 10 01 13 om 134
45 0 1 20 1M 20

Fast EP



before session...

20 50
MANLGCWMLV LEVATWSDLG LCKKRPKPGG PGGNRYP GG
80 110
GWGOPHGGG GGH KTNMK AR
140 170
m RPMDE FVHD!

200 210
KGENFTE TDVKMMERVV ECMCITQYER ESOAYYQRGS SMVLESSPRV

dy,
l
i
template seguence

@ dataset

20-30 min
Xia2.3dii
DIALS -

45

5 -0.03 182 -0.03
6 217 200 217
7 022 124 -022
8 063 133 063
§ 146 140 1.46
10 0N 134 o011
o202 141 20
s 133 s

45

autoPROC |-

45

5o o o oo o oo

Xia2.multiplex

i / hours \

Slower
feedback

autoSHARP/Crank2/
AutoBuild

MrBUMP

| k| 1| iptus| siGiplus | iminus | sigiminus \
7100 120 100

1.20
1.82
201
1.24
133
140
134
141
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Screening...

& v % o0 KO0 # [mx13467-41]29-07-2017 14:37:43 - » screening/NmADH9/NmADHS_23/NmADH9_23_3_####.cbf

Sample: NmADH9 23 Flux: 9.34e+11 0 1

850 | : L 140
Q Start: 0.0° Q Osc: 0.50° &0 | + @B Spots

1 B 1.45

Q Overlap: -44.5° No. Images: 3 14 1% 750 | - R:: 8

‘ L ]

Resolution: 1.50A Wavelength: 0.9763A 181, L ' 2
Exposure: 0.040s Transmission: - 1.55

100.00% goot ! |
550 1 : L 180

Beamsize: 50x20um Type: SAD 1 2 3

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

e | e |




Screening...

Have | seen
this crystal
form before?

Mosfim: «* EDNA: o Xia2: +

A

Space Group B

c a B W

Q, Lookup Cell
P121 53.87 107.58 68.21 20.00 10425 20.00
—ion 0 L] Res Rel Trn Abs Trn Exposure Nao.

P Start Osc {A) (%) (%) (s} Images
anomalous Wedge1 Standard Anomalous Dataset Multiplicity=3 lisig=2 202s o 15 1.51 4.0 4 0.010 z214
gentle Wadge1 Gentle: Target Multiplicity=2 I/sig=2 Maxlifaspan=20s i 015 1.51 4.0 4 0.010 2000
high muitipiicity Strategy with target multiplicity=18 lisig=2 2025 ) 015 1.5 4.1 4.1 0.010 2400
Vedge1

i z inlicity=2 lisig=
native Wedg = Daizset Multiplicity=2 i=ig=2 182 015 151 22 2.2 0.010 1047
EDMA M
Space Group Q, Lookup Cell
P2 £3.28
Strate 0 0 Res Ranking Res Rel Trn Abs Trn Exposure No. Images

2y Start Osc (A} [A) %] (%} s} - mage
Strategy1 . _ N _
Wadge Standard Native Dataset Multiplicity=23 . 1.51 1.21 11.0 11 0.010 1630
Strategy2 Standard Anomalous Dataset Multiplicity=3 l/sig=2 —ar
Wedge1 Maxlifespan=202 s 1.24 12.4 12.4 0.010 2740
Strategy3 strategy with target multiplicity=1
\WWeadgei 5
Strategyd Gentle: Target Multiplicity=2 and
Vedge1 5
Strategyd _ _
Wedge UnderDEWY Anomalous Datasat, |

mosflm
Space Group A B C o Yokup Cell
P2 G3.20 10785 G844 2000 10
Strategy Description 0 Start 0 Osc Res (A) Ranking Res (A) Rel Trm [%) Abs Trn (%) Mo. Images

anomalous Wedge1 186 020 1.46 0.00 0.0 o 0000 525

native Wedga1 21 0.20 1.46 0.0 0.0 8] 0.000 525



Notes about strategies...

Despite what your supervisor or colleague advises...
* always collect a minimum of 360° (unless you have a very good reason not to)
* consider multiple 360° passes if you have low symmetry (ideally rotating around a

different axis for each — see data collection talks...)

If your test images don’t index, but the crystal is diffracting reasonably well...

e collect a data set anyway — it might be useful (e.g. to establish what you crystallized!)
* inspect screening images in ADXV
* look for highest resolution spots (NOT ice or salt spots!)
« subtract 0.5 from this resolution value. E.g. spots at 2.5 A = collect to 2.0 A

e collect 3,600 x 0.1° images



Checking the results...

g * % ®0 F1 & [Mx13467-41]29-07-2017 14:40:37 - » JIC/NmADH9/NmADH9_23/NmADH9 23 _1_####.cbf

Sample: NmADHS 23 Flux: 4.60e+11

Q Start: 45.0° Q Osc: 0.10°

Q Qverlap: 0° No. Images: 3600
Resolution: 1.30A Wavelength: 0.9763A
Exposure: 0.010s Transmission: 50.16%
Beamsize: 50x20um Type: SAD

Comment: (-262.-192,1150) EDNAStrategy1:
subWedge: 1Aperture: Medium




Checking the results...
Mhtmewm | eORyNe Yy MR @@uy

Type Resolutiol Spacegroup Rin<lisiglij= RI::_:E:E R:__'":I::' Completeneass, ( Cell \ Status
fast_do = P121 52 0.038 0.824 088 S omeme
¥ia2 2d f‘if . P1211 0.9 0.028 1.688 98.4 ?gf‘;; g;;gg f8.2520.00
4is2 2d pouaiil ISR 0.8 0.028 1825 a5 s PP i
¥ia2 dizls SR ICEEE 2 0.030 1753 o8z FOpIE
womocrotiee e e Je em e we \smmpees
H

fast_dp =xia2 3d | xiaZ 3dii| xia2 dials autoPROC 1.0.5 (see: http:/Sweovi.globalphasing.com/autoproc/)

Beam Centre X ¥ I+ Plots @@ Archive %) Logs &Files  Q Lookup Call
Start 211,60 206.36
Refinad 211,50 206.32
4 0.10 0.04
Space Group A B C a B v
P1211 63.92 107.73 6%.36 90.00 104.27 90.00

Shell Observations Unique Resolution Rmeas I/sig(I) l::aclf Completeness Multiplicity Cnm?:ll':‘tr:nEEE Mufi;'l;ri:itv A:I::::rn
outarShell 54205 9220 1.37 - 1.3% 1.685 1.1 0.3 96.7 7.0 96.0 3.3 0.0
innerShell 54845 9660 iz?gﬁ_ 0.038 44,2 1.0 95.9 8.7 98.6 3.5 0.1
overall 1285570 187412 :_2334_ 0.0%9 10.8 1.0 28.5 5.9 28.0 3.5 0.1

Consistent indexing gives more confidence in the results...

... but treat space group assignment as only a hypothesis at this stage! (see later talks)



Re-running jobs:

* Most pipelines will run from the command line (Terminal window)

« Also through ISPyB interface...

g % % =0 (%)

Sample: NmADHY 23

Q) Start: 45.0°
Q Overlap: 0° No. Images 600
Resolution: 1.30A

Exposure: 0.010s

Wavelength: 0.

Beamsize: 50x20um Type: SAD

Commeant (.27 _102 1180 ENNAQ#ratonu-
sub' Reprocess Data

Auto |

Process Individually | Pipeline :| Xia2 2dii

NG3A

Transmission: 50. 186

¥ | High Res :

NmADH2_23 1 - JIC/NmADH9_23/NmADH2/

Sample: NmADHS 23

Resolution: 1.304

Start End 3

Change:

space group
cell parameters

maximum resolution

reject images

& | Space Group f Cell

50 100

0 Start: 45.0°, Osc: 0.10°

Wavelength: 0.37634

350
300

Options

150

= wWMmﬁhﬂ.ﬂayf

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

oo 200 300 400
350 1.0
Spots
200 § e Bragg S
\ @ Re= 4
250 ) A .
ah N. Q“" 8
200 7 - » v . " &
<tV Sy 'R3, a 8
A o e pa
150 4 LA, .o.. ~n
1000 2000 2000
x
Multi Crystal
+ x
250 300 350 100
1.00
Spots - 1.25
1.50
Bragg =
i R o
3000 3500

Integrate Close



Checking the results...

£ ¥ % ®0 B1 & [Mx13467-41]29-07-2017 14:40:37 - » JIC/NmADHI/NmMADHS_23/NmADH9_23_1_####.cbf

Sample: NmADHS 23 Flux: 4.60e+11

Q Start: 45.0° Q Osc: 0.10°

Q Qverlap: 0° No. Images: 3600
Resolution: 1.30A Wavelength: 0.9763A
Exposure: 0.010s Transmission: 50.16%

Beamsize: 50x20um Type: SAD

Comment: (-262 -192,1150) EDNAStrategy1:
subWedge: 1Aperture: Medium




Checking the results...

Sample: NmADH9 23 Flux: 4.60e+11

Q Start: 45.0° 0 Osc: 0.10°

Q Overlap: 0° No. Images: 3600
Resolution: 1.30A Wavelength: 0.9763A
Exposure: 0.010s Transmission: 50.16%
Beamsize: 50x20um Type: SAD

Comment: (-262.-192,1150) EDNASIrategy1:
subWedge:1Aperture: Medium

Auto Processing View the result
through the
browser...

Fast EP Dimpie: \

Downsiream Processing

(REENETE

...or download
model & map and
view in COOT

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

g v % o0 K1 & [mx13467-41]29-07-2017 14:40:37 - » JIC/NmADH9/NmMADH9 23/NmADH9 23 1 #iHt#H.cbf

Fast DP: o Xia2: o + + MultiXia2: @g) @) autoPROC: +

Fast EP: « Big EP: ) @ Dimple: + MrBUMP: %

Parameter R factor R free Rms BondLength

Initial 0.2376 0.2551 0.0174

Final 0.217 0. 0.0178

Check R-factors are sensible |

T

Rms BondAngle Rms ChirVolume
1.7445 0.1121
1.8068 0.1061

n

w0



|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!

If you used your only crystals for a project...

| @PTZP « still might be useful for seeding
l

|

E—



What to do with all the data...

Raw data (images)

- removed from disk
after 30 days — still
available through
TopCAT (tape archive)

“Meta” data — all the
other “stuff” — most is
removed from disk after
30 days — but important
files persist for > 1 year

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

Eeny, meeny,
miny, moe...

...just be thankful it’s not cryo-EM!



Getting your data home...

« FTP data home (use an App or a script)

xia2 dials xia2 3dil autoPROC fast_dp autoPROC+STARANISO xia2 3dil autoPROC autoPROC+STARANISCO

‘ €9 © check(s) passed ‘

eeeeeeeee i v B Processing Log |+ Plots @ Arcifle  2)Logs & Files  C [J.ookup Cell
Start 158.00 186.45

In the meantime;

e USe autoprocessing output or...

« (re)process data remotely on DLS computers and transfer output only

« copy and archive raw data later



Retain ISPyB name in CCP4 downstream processing
Create a separate “project” for each dataset...

B Create a New Project ? X

EIth er. .o Mame of project/folder §[NmADHO_23_1

By default all projects go in the 'CCP412_PROJECTS' directory in your
home area - dlick 'Select directory’ to choose an alternative.

Hint to organise your projects: in the 'Manage projects’ window
d vnil £an 1ge 3 nrniact as a folder and dran other projects into it
1 n Description of project
High res data from| binary complex with MAD
4
z-‘ |
y
CCP4i2 |choose tag.. ~|[choose tag.. ~|[choose tag.. -]

#
New tag | save | ¢
Create prnjectl Select directory| Cancel | Help |

Add New Proiect x

or... E )

‘NmADHQ_?S_?“ |H1'g.h res data from binary complex with NAD|

Froject pian

Manual mode v

No project plan will be used: develop your project manually by using suitable tasks

Alternatively, choose a predefined plan to automatically develop your project.You can switch to
manual mode from any plan

CCP4 Clou

Add Project Cancel

* where the pipelines have done a good job — take part-processed dataset (download this
directly from SyncWeb) and re-run the merging step in CCP4i2/Cloud



Gives lots of output — useful for troubleshooting...

4

for your
paper/thesis

Job 1: Data reduction - AIMLESS The job is Finished
Input Results Comments ]
Headline Summary SG details  MergingGraphs  SDanalysis  MergingDetails Istats Biblio

Data reduction - full dataset to

¥ Key summary

Selecting space group P 1211
as there is a single space group with the highest score

Soluticn probability: 0.872, Confidence 0.866 (high resclution limit for symmetry testing 1.495A)
Key statistics for Dataset: NmADHI_23_1/NmADHI_23/1

Unit cell: 63.921 107.750 63.361 90.?00 104.265 90.000, wavelength 0.975250;\7

Resolution of input data: 1.40A, resolution estimate: beyond 1.404

Anisotropic limits: - Along 0.99 a* - 0.16 c* 1.48A CC(1/2), 1.58A I/c - Along k axis 1.40A* CC(1/2), 1.42A |/ - Along -0.09
1.40A /o

Rmeas: overall 0.096, inner bin 0.037

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

Ovwerall filtered Mean(chi*2): 1.03

Anomalous CC(1/2} in inner bin 0.093

No significant anomaleous signal detected

NOTE: no scaling was dene, just merging

SD correction information:

SD correction parameters were not refined

« Mo evidence of twinning

+« No evidence of possible translational non—c " e

Job 1: Data reduction - AIMLESS
Results ] Comments ]
SG details

Input

Headline Summary MergingGraphs

The job is Finished

SDanalysis  MergingDetails Istats Biblio Run

¥ Overall summary

Space group determination

Selecting space group P 1 211
as there is a single space group with the highest score

Sclution type: space group

Group name P1211
Reindex [h. k.1l
Space group confidence 0.866

Laue group confidence

Laue group probability

Systematic absence probability 0.988

Scores for each symmetry element

Lattice group name P 1 2 1

Likelihoed CC R Symmetry
0.830 7 identity
0.882 7 2-fold k (0 1 0} {-h.k.-I}

X Warning: Severe deviation from Wilson plot,

¥ Warning: Possible ice rings found.

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

A free-R set has been created, fraction of the data = 0.05

show Pointless logfile Show Aimless logfile Show Ctruncate logfile

¥ Overall summary

1]

Data internal consistency statistics
Summary of merging statistics for dataset
NmADHI9_23_1/NmADHI_23/1
Owerall  Inner  Outer
Low resolution limit 47.16 47.06 142
High resclution limit 1.40 7.67 40
Rmergelwithin 1+/1-}* 0.081 0.03 402
I+ and I-}* 0. 0.036 563
Rmeas {within |+/-}* 0.096 0.037 657
Rmeas (all 1+ & I-}* 630
Rpim {within I+/1-) 0.05 0.020 0.876
Rpim (all 1+ & I-} 0.015 0636
Rmerge in top intensity bin* 0.048
Number of observations 7127 59269
Number unique 122 8610
Meand((l)/sd(I}} 1.2 46.7 2
Half-set correlation CC{1/2) 0.999 0.998
Completeness % 98.6 99.2 97.0
Multiplicity 6.9 6.4 6.9
Filtered Mean(chi#2} 1.03 112 03
Ancmalous completeness % 98 97.0 96.4
Anomalous multiplicity 34 3.4 3.5
DelAnom CC(1/2) 0.055 0.
Mid-5lope of Anom Probability 028
Dorwribaad

...or reprocess from scratch using DIALS or XDS...




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 projecty...)

. make better overall use of beamtime

 Reduces amount of post-beamtime follow-up work

« Simple to keep track of your samples and data



Remote data
collection

not going to cover unattended data collection (UDC)...



On-site data collection can be a big time commitment...

]

6



Remote data collection saves you time...

...and the planet

*» .‘”]—[
...and is covid-secure % '




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 interface

* Only manual operation at DLS: loading/unloading pucks
 Up to 592 samples can be loaded at once

« Everything else computer driven...

Therefore you don't need to be there!



What is remote data collection?

storage
ring

& booster PNy
synchrotron i}

linear
accelerator

control

_ experimental
cabin

hutch

home lab/home

more remote



Remote data collection

...from here

share screen
with others




Do these 3 things BEFORE your session

A

@ Think about the experiments that you want to run

* discuss with your local contact if necessary

: Connection to nx.di nd.ac.uk
Check that your remote NX connection works m =
 if you are given the option to “automatically Mo ) fonk;| % Find 2 node

select a node”, choose this (unless you are going L/LQ |
to CO”eCt data) _i04_ wcrl[(statlcn Automatically select a
Nodeld: 1 node
« ifintending to use a 2" monitor — check it works Workstation Subscri.

i04 - ws001:4000

While you are connected, read the beamline “message of the day”
* open a Terminal window and type:
* more /dIs_sw/<beamline_name>/etc/motd



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!

Expt Shutter
Open

Wavelength
0.979499

104 Webcams & Beamline Status

Ring Current Refill Hutch Port Shutter Expt Shutter Fast Shutter
299.991 255.758 Locked Open Open

Sun Noy 25 15:25:45 - T@4 Sample Ch
N

T

Sun Nay 25 15:25:45 - 104 Sample Position

i g7
bl ¢

If you suspect a problem — call the EHC!



If you see no diffraction — 3 main causes:

..could be all 3 (32 e

have a problem

o

(1) there is a problem (any number of things...) LA
-y
. J(?

(2) you are doing something wrong/stupid

(3) your sample is rubbish!

Pop a couple of test crystals into one of

Y(OPTZP your pucks (something you know will
diffract e.g. lysozyme)




Advantages of remote data collection:

Beamtime is fully used

Users collect data on their own crystals

Users stay at home labs (or at home)

» time commitment is low

» your boss/collaborator can observe data collection
» useful for training non-experts

Time can be used flexibly

Less stressful

Difficult to “break” the beamline



Are there any disadvantages of remote data

collection?

* miss the “wow factor” of being at a synchrotron

* |ose face-to-face interactions with Diamond staff
do BAG training
go to User meeting

get in touch online




Take home messages

make full use of ISPyB (use ISPyB name!)

exploit the MX software tools/pipelines (collect 360°!)
use remote data collection for routine experiments
think before and during data collection

this Is may be your last experiment — don’t mess it up!
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