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Strategy

Pipelines

e Maximizing efficiency

* Minimizing time commitment
e Managing your data

e How tc ect data




“Routine” data collection:

on non-hazardous samples
at cryogenic temperatures
on pre-cooled crystals in pucks

at conventional wavelengths



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...

=
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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?

Think about this before your beamtime!

p ﬁf ni 2 prepared
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MX data collection has become faster...

20t century data collection 215t century data collection




MX data collection has become much faster...

In principle, could collect one dataset every 5 mins
(mounting/aligning + evaluating test images + collection)
In practice, 4 “useful” data sets per hour is good
* includes screening for “best” crystal
e ...and thinking!
But - beamtime is still in high demand
e users are generating crystals more rapidly
e can get away with “marginal” samples
Each session is often split between several groups

« therefore need to be efficient and organised...
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Taking back control...
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ISPyB CCP4i2 CCP4 Cloud
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Beam size; 0.0 = 2000 Um



Harvest your crystals and enter sample info into ISPyB

Container: DLS-442

he conds f the selected container. Samples can be added and edited by

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  atDLS
28-07-2017 11:26 processing T 03

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

10 v| Page & < | 1]> 3

<+ Exira Fields
Protein Acronym Abundance Components Spacegroup arcode Comment Status
9 NmADHZ NmADHS_18 | J
10 NmADH9 NmADHI_19
11 NmADHI NmADHI_20

12 NmADH9 NmADHS_21

13 NmADH9 NmADHS_2 - .
D —— Comment Anomalous Required Res
14 NmADH9 NmADH9_23
15 NmADH9 NmADH9_24
16 NmADH9 NmADH9_25

turns on EP  Required
pipelines for UDC



Use a spreadsheet...

crystals_MX13467-41_i03_29-July-2017
Puck number — DLS442 5

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 NmMADHS_20 MCBLOOO4 | Al11.1 ” 8 axogeranial+ 20%EG 10mM soak for approx 1 h
12 Benjy NmADHS NmADHI_21 HDO1 B6 PEG 4k 29%, 0.1M Mes pH 6.5, 1 mM | 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 gpprox 1.5 h
14 Benjy NmMADHS NmMADHS_23 HDO1 B3 “ Cis cis nepetalactone+ 5mM soak for gpprox 1.5 h
20%EG
15 bBenjy NMADHZ NMADHS_44 RHLOUL Bi Lis Cls e etalactol+ omivi 503K Tor gpprox 4.on
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

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....

Data collection setup in GDA

[C Data Collection Settings &

Data Collection Settings

| P Run Sl:an|

\ - Sample

NmADH9_23

X

Strategies...

Barcode |NR

4 Plate viev] O] Screening

Holder
Position

= Files

Visit directory

\ Folder

Configure Defaults

JICis {proteinacronym}/$ {samplena

Prefix Configure Defaults

‘|4 {samplename}

K Automatic run number

Run number
Comment

EDMNASIrategyl: subWedge:1

- Omega

| Command Queue

Start 45.00 :

Oscillation {0.100

Total oscillation [360.0

Delta |0.00
- image
_Nurnber of i35":'"}
images

Exposure time  [0.010

Total exposure 136.0

time

First image 1
number

= Beam and Detector

resoludon  “— -
Detector 9135 | mm
distance

wavelength  [0.97623 | A
Energy 12700.3 | ev
[ Use current energy

Transmission |50.156283 K

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



<:I simple to search this for an ISPyB name
b Adobe

7 Mdobe
- b 14 Wirap Test
\ P Fanat b ¥ T W[ I Merge & Conter -+ A | oo it P
[ z Fard 3 sgrmant 3 Humber . saytes
A N s
Visit List AN c I S A A RS W WG
| SI I 5 Somple N s _NAD-Gept 3 00765 HAMTE 004 o 03 2116297 W6ATIZ 16 [272,413,50] Aperture; Medium
NAD-deps 3 007615 MO 004 [} 05 16397 2064702 L6 (:233,681,1263) Aperture: Medium
e e M bt b e e— (W HAD-depd 3 DTN IENO0MTS .04 o 05 A1EMT 64T 5,1442) Aperiure: Mediam
oszs |wes 43 NemaDH_i0) _NAD-deps 3500 DOTEIS JASNS 0.0 m 01 15 0888 DNAStategy]: subWedge:LAparture: M
08 O] 42 NmaDH3_103 ) NAD-geps 3 097 BIMTE 004 [} 05 Z1LE297 W6ATIZ ) Aperture: Medium
s ”‘&05_« 45 samgle 03 NAD-deps 120 007624 6022545 0.1 -0.00016 0 MLTML 2048384
5 O 46 sample 11 NAD-Gepd 12 0A7ES B02.2545 01w 0 ILTHL MAAK
G [ A ¥ 47 NriDH_i0) ) NAD-cleps 1 0o oTIEE OO [ o3 T8 308568 2.3 [-488,29,1518) Aperture: Medium
C [ Ad 48 NmanH_ic3 | NAD-deps 3 DO 4TSS D04 [ 05 FILETE 3055651 2.7 (856,437, 1436) Aperiure: Small
7] P o oM action rvd acan o 1 by emagen. Top Wit 1130, 117] Botifl 49| NmADHE. 103 NAD-deps 3 panes .04 [} 05 IILET 2065681 2.3 {25,110, 1068] Aperture: Small
LT NAD-Gep 3 0aMI oo 0.1 EITTS © MLTML AR
10 osea]ose ) NAD-deps 12 00765 602354 01 1TemT o MLTMI 30441
. NAD-ceps 3 0o7Es amsmE 008 [ 05 21067 3055681
1 NAD-deps 3600 097625 348787 001 106 01 16833 2060104
e 5 mewmm— NTADI NAD-Gept 3 0O76I5 4TS 004 [ 03 16T 2055081 L j-291
F121 wl 3 BemaREE NmADHY_NAD-depd 3 0OTEs 4TOE OO [} 05 MLEM A5EN 23 (-282.-
i 3 mmrewern NMADHS NAD-deps 3 DOTES 264533 0.08 0 03 2116215 06635 15 (362
1 mewwmEEw MMADKS NAD-depd 3600 DU 2343 001 5 01 16045 069627 13 (262,
1 mewmm—— NTADI NAD-Cept 3 DO IS OO [ 03 ILANS 206,608 15 (207,
3 EesamEES NenADIY_NAD-deps 1 Dovs A Dod [} 05 185 06618 15 (107,
3 esieitfooss 1 fuom [ma 1 mewwmeew NMADHS_ NAD-eps 3 0O7ES IS4 0O [ 05 TLLENS 06635 15 [-156,
18 [RER0I0 (rEl 9020, 10025 ;‘,;‘ |’p=‘ :g; :}‘ 10T LI ECmaSe g 61 NmADHY_ 03 2 mwwan—— NADHS NAD-dépd 3 09728 284538 0048 [ 0% 211615 2066308 18 (-213,-228,1406) Aperture: Medium
T 62 NrmADH,_ i 2 mermmeE HNMADIT NAD-Sepd 3 paTels mASH L] e 05 I14N5 6.6 L5 (47, B, 861] Aperture: Medium
1 g : U D 15_:}9_2:} ?' a 10 fasenfos e e i Sl L By e 15 s Oy samle. (00 17 mmsmmers MmADWS_NAD-depd 43 0O E.29 01 -L.00016 0 JLTM1 MLANEL 29968 Diffraction grid scan of Thy 6 images, T
. Y T ) O T o0 ST et s B Ampts |18 13 mwwmmme NMADHI_ NAD-deps 12 09 MR 0.1 #3.9997 0 2LL7M1 44353 299662 Ditfraction grid scan of 3 by & images, Top
NFADHS_ 03 3 mmrwmey NADKS NAD-dépd 3 DOPEs MASE D0 o 04 MLENMS 3066305 15 [276,-373,884) Aperture: Madium
] fros o ] R P s bty A |t o] 00 WL vt ot M 66 | NmADHI_ 6D A EEEwEEE MMADID NAD-cepd 3 0ONIS MLENG o L] 03 L6600 2058617 1 (276,371,844 Aperture: Medium
He Sl rrl 67 NmaDH_i0) I mbwemsbe MmADHI NAD-deps 1600 BO7635 151033 12 01 118617 305548 200 (276,371, B24) TDMAStrategyl: subWedg
02:00 11-09-2017
Py e ey [ wndiean o by 3 magm, Tep W 32511 Bt HME —
8 BT [T 1 1400y et omedon Ao Wi |
- s 11
10:00 05-08-2017 —_ ns 395

12:00 29-07-2017 1900 29-07-2017 41 i03 Dr Katherine McAuley 136 Compulsarily Remote

19:00 26-07-2017 02200 27-07-2017

e
1A

i03 Mr Mark Williams 71 arily Remote

L]

02

(=]

i03 Dr Meil Paterson Compulsarily Remote

L
i

170 4 i03 Dr Meil Paters 76

L
i

19:0] - =

Starst 20077017 Entec J5073MT 1900 Sesming 63 Lo 7 hours Last Dt 200727
1210 506

r Melanie Vollmar a9 Compulsarily Remote

L
i

1 2 3 n cto Colectors: 1637 Colechons Sioppad 1 Energreans 1 [rap—
. 15113

i04 Dr Dave Hall 106 Compulsarily Remote

L
i
A (AN (il (A a (A (R | [T

02:0 i03 Dr Meil Paterson a2 Compulsarily Remote

L]

dackors | Hour

10 S ' =111

Dresiadon ¢ Tos VR T




What you did...

(1) ISPyB interface

E v % w0 1 @ [Mx13467-41]29-07-2017 14:40:37- » JIC/NmADH9/NmMADH9_23/NmADH9_23_1_####.cbf

Sample: NmADH9 23 Flux: 4.60e+11 Sl 2l il

350 1.0
0 Start: 45.0° 0 Osc: 0107 Spots
300 i Bragg  '°
) Overlap: 0° Mo. Images: 3600 & Fe -
Resolution: 1.304 Wavelength: 0.9763A 250 S Rpe R Al e
’ AN W 0
Exposure: 0.010s Transmission: 50.16% 200 m&w.‘fﬁi -
"y Y =
Beamsize: 50x20um Type: SAD 150 L LI " oo

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 |0 Osc|Spacegroup Unit Cell :;:27:;?): Rmeas | Completeness Comments
gggg S 29.77 - 1.5 0.085 (98.8
NmADH9_233600 |1.3 |0.9763]|0.10 |P121 ' 29.77 - 6.7 0.036 (98.7 (-262,-192,1150) EDNAStrategyl: subWedge:1Aperture: Medium
90.00, 104.27,
1.54-15 0.824 (96.6
90.00
(3) Visit Excel sheet (annotate...)
A B |C/IDJEJF] 6| H | I |J | K] L MN O P | @ | R | 5 | T
1| mx13467-41_i03_29-JUL-2017 - 7 hr - Pilatus3 6M detector (100 Hz)
2 —
3 |datelmage prefix  Rurn Stz Sam|Proi# imag Wavele Distz Exp. Phisi Phirz Xbei Ybei Detauto/mresoln  space grecell twinnin comments
o4 | NmADHS_23 2 ## NmL NAL 3 09763 428 0.04 0 0.3 212 206 2.2
35 | NmADHS_23 3 ## Nm& NAL 3 097632 265 0.04 0 0.5 212 207 1.5
56 | 12 NmADHS_23 1 ## Nm£MAL 3600 0.9763 213 0.01 45 0.1 212 207 1.3 af3dii 1.37 P21 64 108 69 / 90 104 90 2.09 Binary complex with NAD - best data so far
57 | NmADHS_24 1 ## Nm& NAIL 3 0.9763 265 0.04 0 05 212 207 1.5
o Rlwm~ A MG DA D HH Rl A RIAT > NATED AR Nona n nc 219 anT 1 2




ldeal scenario during session:

Load first sample
Collect test images
Based on these, decide:
e to collect...
e notto collect...
e torevisit later...
For a “suitable” sample:
« devise a data collection strategy
e 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



analyse data align crystal in X-ray beam

robotic sample exchange
on-the-fly

typically 3,600 x
0.1° images

collect dataset _ /

‘- Don’t Z e
forget to VL =0
think!

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

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!




before session...

10 20 e 40 50 60
MANLGCWMLV LEVATWSDLG LOKKRPKPGG WNTGGSRYPG DGSPGGNRYP POGGGGWGOP

100 120
HGGGWG(PHG GGWGOPHGGG WGOPHGGGWG (GGGTHSCWN KPSKPKTNMK HMAGAANAGA
130 140 150 160 170 180
VVGGLGGYML GSAMSRPITH FGSDVEDRYY RENMHRYPNG VYYRPMDE FVHBCV
190 210 220 230 240
ITIKQHTV: KGENFTE TOVKMMERVV ECMCITOVER ESQAYYQRGS SMVLFSSPRV

template sequence

test images dataset

<1 min )
Strategies:

Mosflm ISPyB
EDNA <5 min
Xia2

Quick
feedback

< 2 min

k| 1 |iptus| SiGiptus | iminus | siGiminus |

0 4 -0 120 -100 20

D5 003 182 003 182

0 6 217 201 217 201

45 0 7 02 124 02 124

45 0 B 08 133 083 133

Fa St DP 45 0 9 146 140 145 140
45 0 10 01 13 oM 131

45 0 1 202 141 20 141

_as A 13 naes 133 s 1

Fast EP




before session...

template

10 20 e 40 50 60
MANLGCWMLV LEVATWSDLG LOKKRPKPGG WNTGGSRYPG DGSPGGNRYP POGGGGWGOP

100 120

HGGGWG(PHG GGWGOPHGGG WGOPHGGGWG (GGGTHSCWN KPSKPKTNMK HMAGAANAGA
130 140 150 160 170 180
VVGGLGGYML GSAMSRPITH FGSDVEDRYY RENMHRYPNG VYYRPMDE FVHBCV
190 200 210 220 230 240
ITIKQHTV: KGENFTE TOVKMMERVV ECMCITOVER ESQAYYQRGS SMVLFSSPRV

sequence

Slower
feedback

MrBUMP

dataset

20-30 min

Xia2
DIALS
MultiXia2
autoPROC

hours

-

| 1| tplus| siGiptus | iminus| sigimi
0 4 - 120 L 120
05 003 182 -003 182
0 6 217 201 217 201
45 0 7 02 124 02 124
45 0 8 063 133 08 133
45 0 9 146 140 146 140
45 0 10 011 134 oM 134
45 0 N 200 141 2w 141
P _
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Screening...

(using the “screening” tab...)

& %+ % =0 KO0 £ [mx13467-41]29-07-2017 14:37:43 - » screening/NmADHI/NmADH9_23/NmADH9_23_3_####.cbhf

Sample: NmADHS 23 Flux: 9.34e+11

0 Start: 0.0° 0 Osc: 0.50°

0 Overlap: -44.5° Mo. Images: 3

Resolution: 1.50A Wavelength: 0.9763A

Exposure: 0.040s Transmission:
100.00%

Beamsize: 50:20pm Type: SAD

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

0
B850 |

800 !
750 |
700 |
650 |
ao0
550"

Spots
Bragg &
B Re=



Screening...

& v % w0 K0 # [mx13467-41]29-07-2017 14:37:43 - » screening/NmADHY/NmADH9_23/NmADH9_23_3_s####.cbf

Sample: NmADHS 23 Flux: 9.34e+11 L -
850 | . L 1.40
(1 Start: 0.0° Q Osc: 0.50° 200 ¢ @B Spots
= ||,‘ Bragg & 1.45
0 Overlap: -44.5° Mo. Images: 3 f = 750 | " @ Res
esolution: 1. avelength: 0. 5L ' . rt
Resolution: 1.50A Wavelength: 0.9763A '\ E oo 150
o 0 650 1
Exposure: 0.040s Transmission: . . r 1.55
100.00% sae .
i 550 1 1.60
Beamsize: 50:20um Type: SAD 1 2 3

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

- [(emowom )




Screening...

Have | seen
this crystal
form before?

Mosfim: «F EDNA: o Xia2: «*

A

Space Group B C o B W

Q, Lookup Cell
P121 §3.87 107892 G68.21 ©920.00 10425 2000
e tion 0 0 Res Rel Trn Abs Trn Exposure No.

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 2214
gentle Wadge1 Gentle: Target Multiplicity=2 I/sig=2 Maxlifespan=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
WWeadge1

: s inlicity=2 lisig=
native Wadga' Standard Naiive Datzset Multiplicity=3 lisig=2 182 015 151 232 22 0.010 1047
Maxlifespan=202s
EDMA MXv1
Space Group A B c o B v Q Lookup Cell
P2 63.28 10742 6828 9000 10437 800D
L 0 0 Res Ranking Res Rel Trn Abs Trn Exposure
Strategy Description Start Deo 1) () %) =) is) Mo. Images
Strategy1 . _ e . e
Wadae] Standard Native Dataset Multiplicity=3 U'sig=2 Maxlifespan=202 s 45 (e 1] 1.51 1.21 11.0 11 0010 1830
Strategy2 Standard Anomalous Dataset Multiplicity=R lisig=2 - —an
Wedge1 Maxlifespan=202 s 78 iR [} 1.51 1.24 12.4 12.4 0,010 2740
[ ] Collection Settin Pate View| ] Screeni
Strategy3 strategy with target multiplicity="18, target I'sic§2 Maxlif . Data ection Settings 2% . =
Wedge1 z 51 0.010 2500
Data Collection Settings
) e . B
Strategy4 Gentle: Target Multiplicity=2 and target I/Sig 2 an\|Ma: 123 o010 10
Weadge1 5
| '- Run Scan
Strategy3 UnderDEV Angmalous Datssat, RadDsmage of stand 12.4 0.010 2740
Wedge1 ~ Sample - Omega
mosflm
NmADH9_23 b 4 Start
Space Group A B C o B W Q Lookup Cell
P2 63.20 10765 GO.44 0000 10413 ©0.00 [ Strategies... ] Oscillation
Strategy Description 0 Start 0 Osc Res (A) Hanking Hes (A} el Trm (%) Abs Trn (%) Exposure (s) Mao. Images

anomalous Wedge1 186 020 1.46 0.00 0.0 o 0000 525

native Wedge1 21 0.20 1.46 0.0 0.0 8] 0.000 525



Notes about strategies...

Despite what the strategy programs may suggest (or your supervisor/colleague!)...
e always collect a minimum of 360° (unless you have a very good reason not to)
e consider multiple 360° passes if you have low symmetry (ideally rotating around a

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

If you can’t get a sensible strategy and the crystal is diffracting reasonably well...
* collect a data set anyway — it might be useful!
e inspect screening images in ADXV (may need to sum several adjacent images)
e |ook for highest resolution spots (NOT ice or salt spots!)
e subtract 0.5 from this resolution value. E.g. spots at 2.5 A = collect to 2.0 A
e collect 3600 x 0.1° images with a total dose of 1-2 MGy



Collecting a dataset..

SpaceGroup A Q Lookup Cell
P2 §3.60 10740 60.25 ©0.00 10437 80.00
Strategy Description sg + o!:-; ':;]5 “““"{ig‘]’ Res R'i'uf;;m Ah{;{r“ E""{‘;‘;“m No. Images
i‘,;‘sg:” Standard Mative Dataset Multiplicity=3 lisig=2 Maxiifespan=202s 45 010 151 1.21 1 0.010 1630
[ Data Collection Sttﬁﬁgs Eiu;iih;'r:;lal:e Vi;\r{j Screenin;;‘ Command Queueﬁ a
Data Collection Settings
= Sample = Omega
NmADH9_23 o Start (4500  |° o
S oscilation  [0100 ° data collection is
sarcode [NR Total oscillation [360.0 - fast so always
Holder Delta [0.00 . collect at least 360°
Position |14 - image
« Files [m’:]';i’ o [3600 ]
Visit director.yf' Exposure time  |0.010 s pUSh the
/dls/i03/data/2017/mx13467-41 TIMEIF exposure |35.ﬂ e )
Folder Configure Defaults time resolution
‘| Ic/s {proteinacronym}/${samplena :';f;:;rage 1 a little...

JIC/NMADH9/NmADH9_23

= Beam and Detector

Prefix Configure Defaults .
‘4 {samplename} resolution
Detector 12135 mm
NmADHS 23 distance I |
B Automatic run number Wavelength EG.QTﬁZS -l A
|
Run number | Energy [12700.3 |ev
Apmime [ Use current energy
EDNAStrategyl: subWedge:1 r
- LA g Transmission |50.156283 [ %




Checking the results...

E v % =0 K1 @ [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

0 Start: 45.0° 0 0Osc: 0107

0 Overlap: 0° Mo. Images: 3600
Resolution: 1.30A Wavelength: 0.9763A
Exposure: 0.010s Transmission: 50.16%
Beamsize: 50:20um Type: SAD

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




Checking the results...
M vy y vRem@@ueoy

. . Rmeas Rmeas
Type Resoclution Spacegroup Mn=Iisiglij= Inner Duter Completeness Cell Status
28.77 - 63.82 107.75 60.25 20.00

fast_dp 1 50 121 165.2 0,038 o524 283 104 27 @000

. 28.52 - 63.92 107.75 69.25 20.00
zia2 3d 37 1211 10.8 0,038 1.628 25 4 104 27 a0.00

. - 4204 - 6382 107.75 69.25 20.00
ziaZ 3di 137 1211 10.8 0,038 1.685 285 10437 o000

. . 107.77 - 53.24 107.77 68.27 20.00
ziaZ dials 130 P1211 2.9 0.0248 1.753 982 104 28 90.00
autePROC 1.0.5 (see: 107.76 - 6:3.83 107.78 60.37 20.00
hitp:/ s globalphasing. com/autoproc!) 1.50 FrenT 122 b.ozs L& e 104.26 80.00

fast_dp =x=ia2 3d | xia2 2dii| xia2 dials autoPROC 1.0.5 (see: http:/Swww.globalphasing.comyautoproc/)
Beam Centre X ¥ I+ Plots i@ Archive ) Logs & Files € Lookup Cell
Start 211.60 206.95
Refinad 211,50 206,92
o 0.10 0.04
Space Group A B C a B v
P1211 53.92 107.75 &5.36 90.00 104.27 90.00
- - - . CcC e Anom Anom CcC
Shell Observations Unigue Resolution Rmeas I/sig(I) Half Completeness Multiplicity T Multiplicity Anom

outarShell 64205 9220 1.37 -1.3% 1.685 1.1 0.5 96.7 7.0 96.0 3.5 0.0
- 3.72 -
innerShell 64845 G660 47.08 0.038 44,2 1.0 99.9 6.7 98.6 3.3 0.1
overall 1285570 187412 :2334_ 0.059 10.8 1.0 98.5 6.9 98.0 3.5 0.1

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



Re-running jobs:

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

e Also through ISPyB interface...

g vr % =0 (%)

mMx13467-41] 29-07-2017 14:40:37 - »

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

Sample: NmADHS 23 Flux:- N 60e+11 100 200 300 400
250 1.0

0 Start: 45.0° 0 Osc IND® Spots

. tl w h o 300 ' E"a-jg =
G Overlap: 0 Mo. Images 500 C a nge : . Bes -
Resolution: 1.304 Wavelength: 0.R63A

: space group
Exposure: 0.0105 Transmission: 50. 18t 200 r_&?"t "
_ cell parameters

Beamsize: 50x20um Type: SAD * . {" T

Commant (287 407 410 FMKA Stratand-

culy) Reprocess Data

Auto |

Process Individually | Pipeline 1| Xia2 2dii

¥ |High Res ¢

NmADH9_23 1 - JIC/NmADHY_23/NmADH2/

Sample: NmADHS 23

Resolution: 1.308

Start

End |

£ Start: 45.0%,

Wavelength: 0.9763&

maximum resolution
reject images

& | SpaceGroupf Cell Options

50 100 150

Osc: 0.10°

‘:\C

e w“'xﬁl "N ’-ﬁ'- < "%.“""#-?fwﬂ'-iﬁ" -

1000 2000 2000
®

Multi Crystal

Spot




Checking the results...

E ¥ % =0 1 & [mx13467-41]29-07-2017 14:40:37 - » JIC/NmADH9/NmADH9 23/NmADH9 23 1 ####.cbf

Sample: NmADHS 23 Flux: 4.60e+11

0 Start: 45.0° 0 0Osc: 0107

0 Overlap: 0° Mo. Images: 3600
Resolution: 1.30A Wavelength: 0.9763A
Exposure: 0.010s Transmission: 50.16%
Beamsize: 50:20um Type: SAD

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




Checking the results...

Sample: NmADHS 23 Flux: 4.60e+11

0 Start: 45.0° 0 Osc: 0107

0 Overlap: 0° Mo. Images: 3600
Resolution: 1.304 Wavelength: 0.9763A
Exposure: 0.010s Transmission: 50.16%
Beamsize: 50:20um Type: SAD

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

Auto Processing View the result
through the
browser

Fast EP | Dimple \

Downsiream Processing

E 7 % =0 1 & [Mmx13467-41]29-07-2017 14:40:37 - » JIC/NmADH9/NmADH9_23/NmADH9 23 1 ####.cbf

200 300 400

Spots
Bragg

. Res 1.4

'.'!:l

1-* ..w‘-".-‘l

"'"":l

2000 2000

...or download
model & map and
view in COOT Fast EP: + Big EP: @ @) Dimple: + MrBUMP: £

FastDP: o Xia2: +/ + + MultiXia2: @) @) autoPROC:

Q Map / Model Viewer | | % FDE/MTZ file | Q Log file

Parametar R factor R free Rms BondLength

Initia 10,2376 0.2551 0.0174

Fina 0.2174 0.2625 0.0178

Check R-factors are sensible |

Rms BondAngle Rms ChirVaolume
1.7445 0.1121
1.8068 0.1061

ligand?, 71



|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

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)

fast_dp =xia? 3d | xia2? 2dii| xia? dials autoPROC 1.0.5 {see: http:/ vwwwi.globalphasing.comfautoproc/)
. Beam Centre X ¥ I Dlots i@ Archivl]  # Logs & Files | Q. Lookup Cell
In the meantime: Start 211.60 206.96

e USe autoprocessing output or...

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

e copy and archive raw data later



Retain ISPyB name in CCP4i2...

CCP4i2

each dataset

If you have more than one dataset for a given
protein — create a separate “dummy project” and

Hint to organise your projects: in the 'Manage projects’ window
Create a se pa rV wou can use A nroiact as 3 folder and dran other projects into it
“" . ” _— "
p rOJ ect fo r Description of project

B Create a New Project ? x

Mame of project/folder § MmADHS_23_1

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

[ High res data from| binary complex with NAD ]

|Choose tag.. ~|[choose tag.. ~||choose tag.. x|
+|
New tag | Save ﬂ

Create prnjectl Select directory|

Cancel | Help |
group the “dataset projects” under this:
B Manage proj\: ? *
Mame Directory Created Last active Tags Open
E3x L C\Users\fa... 18 Oct 18 24 Nov 18 -
=4[ NmADHg C:\Users\fa... 24 Nov 18 24 Nov 18 Add project or folder
& NmADH9_ 231 C:\Users\fa... 24 Nov 18 27 Nov 18 L
@ NmADHI 26 1 C:\Users\la... 24 Nov 18 24 Nov 18 Rename project
Edit description
Can rename “projects” later... (when you know more...)*
B Manage project ? >
MName Directony Created Last active Taas Open
U i C:\Users\la... 18 0ct 18 24 MNov 18 _
5 4f nmADH9 C:\Users\fa... 24 Nov 18 24 Nov 18 Add project or folder
& NmADHS_23_1_NAD C:\Users\la... 24 Nov 18 27 Nov 18 i -
& NmADHI_26_1_apo C:\Users\fa... 24 Mov 18 24 Mov 18 Rename project
Edit description

*but directory names remain the same



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

| 12’ B Manage projects ’ ? %

C C P 4 o 2 Mame /| Directory Created Last active Taags Open
I - ADHA 9 . C\Users\a..  180ct18 24 Nov 18 _

- 4p NmADHI C\Users\.. 24 Nov 18 24 Nov 18 Add project or folder

=@ SimCT C:\Users\la... 27 Nov 18 27 Nov 18 _
- @ SimC7_23_1_native C:\Users\fa._. 27 Nov 18 27 Nov 18 Rename project
- 4p SimC7_28_1_SeMet C:\Users\la... 27 Nov 18 27 Nov 18 e—
4 SimC7_30_1_HgCl_soak ¢ C:\Users\fa._. 27 Nov 18 27 Nov 18 ST

N e I L PN g C:\Users\la 27 Nov 18 27 Nov 18 .

: ; Move directo
" 4 SimC7_SAD_phasing C:\Usersifa... 27 Nov 18 27 Mov 18 1

Job 2: Automated structure solution - Sh\ and building The job is Pending
Input | Results | Cummentsl

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

Input protein sequence v

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

Crystal #1 composition and collected anomalous dataset(s)

Substructure atom: |Se Mumber of substr. atoms in asymmetric unit: I

Anomalous data (Friedel pairs) Input unmerged/merged SCA/¥DS/SHELY format [

. Reflections |..is not used v!I I Ei Ilpeak *I




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 — *
. . re cCuit ULinues I"IUJCLL} nclp
use informative = B |z = @ picd
. . Task menu  Export project || Run Run on server  Clone job  Help  Bibliography Export MTZ  Show log file
JO b tltles Job list ] Project directory I Fitter: |Only show tasks containing text typed here
Fitter: |3 v show jobs containing text typed here ﬂ|
+ Import merged data, crystal contents, alignments or coordinates =]
Job 1: Data \>duction - AIMLESS Thﬂ'}hﬁ is F’ﬂl"l(ﬁlg [l Tntearate X-rav imaaes
nput | Results\| Comments ] - X-ray data reduction and analysis
— H
. " . | Data reduction - ATMLESS
Input Data Inqortant Options ] Additional Options l u’ | Scale and analyse unmerged data and suggest space group (Pointiess, +
—— P | Ctruncate, FreeRfag)
Job title § | Data reduction - full dataset to 1.4
' 4) | from DIALS or XDS Gemerate 3 Free K 5ot
. ) {?# Generate 3 Free R set for 3 complete set of reflection indices to a given
ﬂ Use data fromjob |No | asinput below.. \ | resolution (FreeRfag)
Y Estimate cell content
i [+ #= g Fstimate number of molecules i th tric umit and sokvent conten —|
Show it | sekct unmerged dats s () iz ok he syt snd sofne e
&1| |unmerged reflections loaded from mx13467v41_xNmADH9231_SAD_SWE ~ | w . Cakulate self rotation function
N Evaluate data for anisotropy, optical resolution, pseude transiation and pe
cu'5y  selfFrotation function (Molep)
Crystal name | |NmADHS_23 dataset name |1 - —
Job 1: Data reduction - AIMLESS The job is Pending
Batches in fie:
Input ] Results ] Comments ]
Exclude batches from calcwlations and outout | ) - .
Input Data ] Important Options | Additional Options
Resolution range (& to [1.4 j
ge (A) | | T A Options for symmetry determination in Pointless: -——--
[ us Bs well as in
Choice of cell setting conventions:
1 may want to change
Option } and spacH —— - - — -
— . |Deﬁ|uh:: set primitive orthorhombic groups in order (a<b<=c) & allow monoclinic 12 setting of C2 ﬂ
resolution, exclude [
|mages etc_ .. Options for scaling in Aimless: -—-—---
lez|-0 Mo scaling only merge -
[ overide default parameters for outlier refection




Gives lots of output — useful for troubleshooting...

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

A4

for your
paper/thesis

Data reduction - full dataset to

¥ Key summary

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

Solution probability: 0.872, Confidence 0.866 (high resclution limit for symmetry testing 1.435A)
Key statistics for Dataset: NmADHI_23_1/NmADH9_23/1

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

Resolution of input darta: 1.40;\, resolution estimate: beyond 1.40A

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

Rmeas: owerall 0.096, inner bin 0.037

In outer bin: Mean(l/sdl} 1.2 CC(1/2} 0.553

Owerall filtered Mean(chi2): 1.03

Anomalous CC(1/2) in inner bin 0.093

Me significant ancmalous signal detected

NOTE: ne scaling was dene, just merging

5D correction information:
5D correction parameters were not refined
+ No evidence of twinning

+« No evidence of possible translational non—c il 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.

Space group confidence 0.866
.

Laue group confidence

Laue group probability

Systematic absence probability 0.988

Data internal consistency statistics

Summary of merging statistics for dataset
NmADHS9_23_1/NmADHI_23/1

Owerall  Inner  Outer

Low resolution limit 47.16 47.06 142
High resclution limit 1.40 767 40
Rmergelwithin |+/1-)* 0.081 0.031 202
I+ and 1=}~ 0. 0.036 563

Scores for each symmetry element
Lattice group name P 1 2 1
Symmetry

identity
2-fold k {0 1 0]

~h.k,-I}

Rmeas {within I+/1-)*

Rmeas (all 1= & |-}* 650
Rpim {within [+/1-} 0.05 0.020 0.876
Rpim (all 1+ & I-} 0.015 0.636

Rmerge in top intensity bin*

X Warning: Severe deviation from Wilson plot,

X Warning: Possible ice rings found.

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

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

Show Pointless logfile Show Aimless logfile Show Crruncate logfile

¥ Overall summary

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

17

Number of observations nzz
Number unique 22 8610
Mean((l}/sd(I}} 1.2 46.7 2
Half-set correlation CC(1,2) 0.999 0.993
Completeness % 98.6
Multiplicity 6.9 6.9
Filtered Mean(chi#2) 1.03 112 1.03
Anomalous completeness % 98.1 97.0 96.4
Anomalous multiplicity 34 34 3.5
DelAnom CC(1/2) 0.055 0.

Mid-5Slope of Anom Probability

Dowriload




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

 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)...



During the lockdowns...
remote data collection?
it’s a no-brainer!

remote users
since 2010...



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

]

6



Remote data collection saves you time...

...and the planet

. /
...and is covid-secure %l' |




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
~ synchrotron,

linear
accelerator

remote

control

. experimental
cabin

hutch

home lab/home

more remote



Remote data collection lockdown style!

...from here

share screen
with others



Remote data collection — normality resumed

e

...from here

share screen
with others




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):

e connect to beamline computer using NX client

« start GDA

Zero hour:

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

] Data Collection Settings 23 _| Command Queue e Detector Image Plot
@ Data Collection Settings 2 errors detected

Scan Control

' ’ Run Scan

= Sample * Omega

Not defined ] * Start |0.00
Barcode | Oscillation [0.200
Holder Total oscillation 0.2
Position Delta |0.00
~ Files = Image
Visit directory Number of |l

images ks

Exposure time |g200

Folder Configure Defaults
. Total exposure (02
| time -
o : s
First image [
number
Prefix Configure Defaults
’ ~ Beam and Detector
al Maximum

resolution
Detector | E——

File Edit Run Window Help

Baton Health

|. @ Panic Slop|

User Control Panel

Hutch Control

| Open Shutter

115722 A




When things go wrong...

Can you fix things?

e probably not!

On-site user:

e During normal working hours — call local contact
e Qut of hours — call EHC

Remote user:

e During normal working hours — call local contact

e Qut of hours — call EHC

herefore you don’t need to be there!



f
|
8%3 .473%@1519

Q - Filter - Y
» Data Collections » 04 » mx18565-21

Expt Shutter
Open

Check the webcams!

Wavelength
0.979499

104 Webcams & Beamline Status

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

D_g‘ Sun oy 25 15:19:25 - IW Sample Changer

If you suspect a problem — call the EHC!



If you see no diffraction — 3 main causes:

" “Houston —we -
have a problem”

...could be all 3 t;g.

(1) there is a problem (any number of things...)

(2) you are doing something wrong/stupid

(3) your sample is rubbish!

Pop a couple of test crystals into one of

| Y'OP‘(—ZP 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

e getin 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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