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Overview

Beamline optimised for
Stability
Reliability
Usability
Ease of use through automation of
Data collection
Data reduction
Data processing
Data analysis
Confidence in experiments through feedback
User oriented focus to guide users
In experiment preparation
Data acquisition
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Inexperienced User's view
of an experiment

Solution Scattering Data
from Protein of Interest

Black Box

Neutron/X-ray beamline
Home source

EMBL

What exactly is the Black box?




What exactly is the Black box?

BM29-OH

Temperature
. Data acquisition between 4 and 60 C
. SEC operation at 4 or 20 degrees C

Exposure Time

. Standard 1 FPS (10 frames for Static)
. S200 column ~1 hour (3600 frames)
. Increase column ~10 mins (600 frames) P{ \

Automated valve
To switch between
SEC and Static modes

Sample Volume ¢
. Minimum recommended 30 pL per measurement

. Approx. 5 mg/mL
Gives users control
Safe and reliable switching
Maximises efficiency
cleaning between SEC runs

. 100 pL stock recommended
. for static and SEC




Fully Automated Data Collection

LIMS database to store:
« Sample definitions

» Shipping details

* Experimental data

* Processing results

The ISPyB data base was designed to for MX
and was adapted for bioSAXS

Collaboration between EMBL (GR and HH) and Diamond funded by BioSTRUCT-X

Improved feedback for experimental preparation

BIOSAXS Experiment Designer B3

Define Measurements

Define only the macromolecule’s measurement you want to make. This wizard will add
bufiers’ measurement needed for subsiraction automatically.

Single Measuremen 1 || Concenmation Series

Macromolecules: | PGK ¥ Buffer: AMP >

How many unknow concentrations do you have?: 3 c

. A ~ ;
Exposure. Temp.: 4 = Vol To Load (ul) 50 = '(I'grﬁa)nsmlssmn 100 c
Wait Time: 0 c Viscosity: low - Flow:
Add
Measurements
Specimen Parameters
Comments
Macroma. Conc. (mgimi) Buffer Exp. Temp. Vol Load  Trans Wait . Flow  Viscosty

B PGk 1.000 [ 4.00¢c 5000 100% yes low m
(ST 2.000 B avP 4.00c 5000 100 % yes low w
[S T 3.000 B avP 4.00c 5000 100 % yes low w
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Improved feedback for experimental preparation

HIDSAXS Experiment Designer %

Define Measurements

Define only the macromolecule's measurement you want to make. This wizard will add
buffers' needed for i i

Single Measurement || Concenwation Series

Macromolecules:  PGK v Buffer. ATP -
How many unknow concenirations do you have?: 3 2
Exposure. Temp.. 4 = Vol. To Load (ul): 50 & '(I';sa)nsmissmn 100 c
Wait Time: 0 = Viscosity: low - Flow:
Add
Measurements
Specimen Parameters
Comments
Wacromo. Conc. (mgimi) Buffer Exp.Temp.  Vol.Load Trans Wait T. | Flow  Viscosity

0 pek 1.000 m awe 400 c 5000 100 % yes low m
B pPek 2.000 m awe 4.00c 5000w 100 % yes low m
B pPek 3.000 AP 4.00c 5000w 100 % yes low m
B pPek 1.000 m AP 4.00c 5000w 100 % yes low m
B pPek 2.000 m AP 4.00c 5000w 100 % yes low m
B pPek 3.000 m AP 4.00c 5000w 100 % yes low m
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Improved feedback for experimental preparation

= PGK

H Pck W ATP 1.000 mgml 5000w 2 A 1

o Pk M commonbuffer 1,000 mgri 5000. 2 B 1

B Pk M p3sbutter 1.000 mgm  50.00w 2 c 1

E Pck W ATP 2,000 mgml 5000w 2 A 2

M Pek M common buffer 2.000 mgimi 50.00 p 2 B 2

B Pk M p3sbufter 2.000 mge 5000w 2 c 2

H Pck W ATP 3.000 mgml 5000w 2 A 3

B Pk M common buffer 3.000 mge 50.00w 2 B 3

M Pk M p3shutfer 3.000 mgmi 5000w 2 ® 3

1.- Deep Well 2-4x(8+3)Block 3.-96 Well plate
000000000000 |z.® @ 2 00 00 0o @0O0O0|-:000000O0O0O0COOCO
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Improved feedback for experimental preparation

Estimation of required Volume
£¥ Go to Shipmert

Specimen . Estimared Volume

ATP 300.00 w
PGHK + ATP 150.00 w
PG + comman buffer 150.00
PGK + p38buffer 150.00
comman buffer 200.00

p3shuffer 200.00

=
HE B E E B B
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Improved feedback with ISPyB

Overview || Measurements || Analysis | 1D Viewer

Collapse buffers

Specimen Farameters
Stas | Time Commerts

Wacromo. Conc. (mgimly Buffer Exp.Temp. Volload Trans. | WatT. Fow  Viscosty
[m] W D3 2000c  1000.. 100% yes  Low  DONE  0547:07pm  buffer
[ wHEFD33 14,000 W D33 2000c  1500.. 100% yes  Low  DONE  (054823pm [1jtahef d33 runcation
o = p: 2000c  100.0.. 100w yes Low  DONE  05:49:41pm  buffer
B wHEFDI3 7,000 = b33 2000c 9000 100% yes  Low  DONE (065054pm ([2]tahef d33 truncation
o = D3 2000c  100.0.. 100% yes Low  DONE 085203pm buffer
O wHEFD33 3,500 m o33 2000c 9000 100% yes  Low  DONE (065325pm ([3]tahef d33 truncation
o m D33 2000 1000 100 % yes Low DONE  0654:40pm  buffer
[ 1aHEFD33 1.250 W D33 20.00 ¢ 90.00 1 100 % ves Low  DOME 065556 pm (4] tahef d33 truncation
(m) W D33 2000 ¢ 100.0 100 % yes Low DONE  0657:11pm  buffer
[ taHEFDI3 0.610 W D33 2000 9000 100 yes Low DONE  0658:28pm (5] tahef d33 runcation
o L] 2000 ¢ 100.0 100 % yes Low DONE  065943pm  buffer
@ Ready
1.- Desp Well 2-4x(8+3)Block 3.-96 Well plase
.000000C000O00OGC|.00000000000|:00000000O0O0O0OC
0 00 0O00CO00O0O0OO0O0 s0 00 0000O0O0O0O0O0
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Data Processing: ATSAS tools in EDNA

(R

[rr—

Image 1D data Curve
Processing  reduction reduction

Compare Group all

Radial buffers protein curves
Integration to determine from same
the "Best" construct

DATGNOM

Frame
merging and
Radition
damage
detection

Subtract
"Best" Buffer Compare
from protein curves
curve

Idealized curve Ab-initio Models

1D curve Protein Curve Indication of quality Model independent
(similarity of all curves) Parameters

Improved feedback with ISPyB

Overview || Measurements | Analysis | 1D Viewer |

Guinier Gnom Porod
Macromolecule Concentration Scattering Frames (AveragediTotal)
Rg (nm) Points Quaity (%) Q) Rg (nm) Tota Dmass (MM} Volume (nm?) MM (kD) V. est
]
taHEFD33 14.00 maiml “\ o (oet10) 475 0m 19-37(18) 8395 90.78 4.94 0m 051 2409 154.27 77.1-1028
688402
[ caHEFDas  (100f 10)
1aHEFD33 7.00 mg'ml ~ 3.97 nm 12-42(30) 92.14 7121 391 nm 0.44 13.90 11254 86.3-75.0
LY +4.1850e2
taHEFD33 3.50 mgimi R 337 nm 50-77 (27 ) 7277 5953 Z4dm 053 1181 95.25 476-635
! ) 46.55654..
\-«i [ taHEFD33 (1091 10)
oz (1001 10)
teHEFD33 1.25 mgrmi mox (0ot 3230w 40-82(42) 7858 78.16 3260m 059 1061 9031 452-602
180234082
S [ aHEFD33 (1001 10)
o3 (100t 109
taHEFD33 0.61 mg'mi W33 (0et10)  3160m 86.16 78.86 320 0m 0.75 1108 8435 422-562
0.08563
[0 taHEFD33 (loof 10)

W 033 (100f 10)
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Improved feedback with ISPyB

1D Scattering Curves Visualizer x
Criteria «

List - 7

Fie «
taHEFD33_044_sub.dat
1aHEFD33_044_sub.out
1aHEFD33_045_00001 dat
taHEFD33_045_00002 dat
taHEFD33_045_00003 dat
1aHEFD33_045_00004 dat
taHEFD33_045_00005 dat
taHEFD33_045_00006 dat
1aHEFD33_045_00007 dat
taHEFD33_045_00008 dat
taHEFD33_045_00009 dat
1aHEFD33_045_00010 dat
taHEFD33_045_ave dat
1aHEFD33_D45_ave dat

RHEFD33_046_00001dat "ﬂw- "

taHEFD33_046_00002 dlat | hM u\w'lmiﬁ"wl‘ U “ "l‘w rﬂl\l‘r"‘ﬂlnv‘l lu'“
faHEFD33_D46_00003.dt 2 | )
1RHEFD33_046_00004.dat

1aHEFD33_045_00005.dat 3

taHEFD33_046_00006 dat [
Macromolecules +

Tree +

save Cancel

EMBL

Improved feedback with ISPyB

Gurser Gore Parcd
Macromclecde | Concersmin Sc Frames (AveragedTen)
— = Py ) Qualry (%) Toxx Drac(u)  Vokese (o) MM (D) Vol et
125 = ST a2) 7858 053 1081 EE 52-602
4 werIm mem
= natw)
Darewner Dot Derwin | Mesged

S Naph- Gaiph- Geenpbe Paks 3




Advanced analysis with aditional information

A simple example of what can be done with
information from complimentary techniques!

Fitting to known structures!

EMBL

Automated processing can be extended:

Additional information such as PDB's of possible conformations

Experimental X-ray scattering of the PYR1 protein
in solution in the presence of 1mM (+) ABA.

Scattering curves for possible ensembles were
calculated.

Only the curve for ensembles AB/CD produced a
good fit to the experimental data (x=0.72)

SAXS demonstrated that the AB
ensemble corresponds to the
biologically relevant form found
under physiological conditions.

J Santiago et al. Nature 462, 665-668 (3 December 2009) EM BL



Data processing with A Priori information

| b Passerelle EDM %\ 4
1g.esrf.Fr:8080/BES/bridge/app v ¢||{3v Google Q&8s ¥ & =

[EChange password
ELogoft

EMBL

Online / Offline Data processing

Online Processing essential for fast feedback
check for data integrity
radiation damage
concentration effects
appropriate background measurements
Reprocessing datasets if needed

More in-depth analysis can be done but is more time
consuming

More comprehensive feedback

Use of a priori information for advanced analysis

EMBL






SC compatible Microfluidics: First results

Proof of Principle achieved

Microfluidics




SEU Upgrade

Fast vane

Supports (2)

Fibered
illuminator

SEU Upg rade

Light ports for DLS, Raman, absorption spectrometry, fluorescence, photo activation

EMBL




The black box should not be scary

Solution Scattering Data
from Protein of Interest

Black Box

Neutron/X-ray beamline
Home source

EMBL

The black box should not be scary
It should be reasuring that it is accessible

e 5 -
‘V i 7
. | oy =

Automated data acquisition

With feedback
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