ﬂc [ EMBL) and
oh Mueller-Dieckmann (ESRF)

[ \J
' Y




ID30B - Timeline

June 26t 2015 Inauguration
Nov 5/6
Beqml_ine_ First FlexHCD
commissioning users
Jan-June 2015 40 2015

ID30B opens
with SC3

June 2015

Feb 2015



ID30B — Experimental hutch

Horizontal focusing mirror &%




ID30B — BLISS control software

' || bliss shell

@ ® £ |0 localhostsooon
[} Shell command ... | | EH3 video [ | EH3 Sample [ | OH3video || beam viewer [ Logonto entert.. & webmail & EMBL Grenoble ...

whv diode monocal_diode mbv1.diode mbv2.diode mbv3.diode mtz 0417 myf2983 myb-2.001 pyroClmm
t In In 0 In Out
= e
- ‘ ‘ pyroC2mm
A In Out

f \
Elﬁﬁﬂ%ﬂfklm&uﬂwmhn Il
i

whv led mono 8.978 ss1hg2000  crlry0000 mbvlled mbv2led ss2hg 2500 mbv3led  mbenf-537.852 mbenb -150.000 Al100um
In In In In Out |
whv foil SnerEyiLAsTe ESleLy EI=t0 hvTion E22)0l0,000 mbv3.foi AI200um
In sslvg 1000 crl_ty 0000 In ss2vg 1000 In Gy In Out
AI350um
sslvo-0.135 crl tz0.025 ss2vo 0.025 In Out

I«

l Setup J Shell output Log messages
> wa() I
Ax1s name Position Offset
ss2vg 0.9999 [0]
SS2vo 0.02535 [0]
sivt [0] o]
mtz 0.416927 [o]
psh 1 0 e
monocal [0] [0]
psd 0.25 4.4408%e-16
tyrot 9.66399e-05 0]
psu 0.25 [0]
siht 0.00496934 [0]
ss2hg 2.5 o]
energy 12.67 -3.96128e-13
pushi1l 0.25 0 ||
silv 0.4 [0]
ss2ho 0 0
sih 1:2 0]
wavelength 0.97856 0
crl ry [0] [o]
psvo -2.22045e-16 o]
psvg 0.5 [o]
thgt -0.0940128 [0}
mono 8.97765 2.71737e-06
tzrot 0.33703 0]
fshut_mot 6632.5 0
crl_tz 0.02527 [0]
crl_ty 0] [o]
txrot -8.47458e-05 o]
ss2b 125 0 . .
ss2d 0.4746 [0}
: ESRF Beamline control unit



ID30B — ‘Event management’ communication

Fie insrumentation Help
1 Cotect | DSystem | 3Feacack | OChat |

‘Sampie carirng |

Sumplota el 1 318] 20s el 2010 o | ol w0 o
oo P < o 5092 || ] 270 3@ ]
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matye] 150 20 ) toum| e 21000 o] tioe] 0 30 w3 |

o
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8|
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s T Wb
Ko ontgon
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| owepen SPmEsius eoTeoRT
® @ @ i
. . ke uninomn
Wi Pasamt
® (O] o
[ [— ® ® _© |
[ r— . |
] sswieon conenenr .
[ A R — usen o
W o
[ | [
St | o v | Cmnands 5| Clbaton | avancd
Pk rosen ok e e ocote ot st Sarrvidr Trpe _ Sorcie o sorte e
o 2 e e
oy 5 e o
ot e oy
| ot 5 e X
| o ‘ e o
i — o 5 oo o
| o ] e ript |
I ot , E L
ey
1 reud:
| e .
! = S—
— wid30bpcflexl




ID30B — Variable focusing capabilities

Flux ~ 6x10'? phs/sec/mm? at 12.7 keV
Beam size: <40um?

Vertical focusing, no horizontal focusing
(mirror unbent)

No vertical focusing — mirror bent

Focused beam



ID30B — Apertures (75, 50, 30, 20, 10um>)




ID30B — Good data quality

andrewmc@pc386: ~ - | O x

File Edit View Search Terminal Help

R-meas = redundancy independent R-factor (intensities)
Diederichs & Karplus (1997), Nature Struct. Biol. 4, 289-275.

CC(1/2) = percentage of correlation between intensities from
random hal f-datasets. Correlation significant at
the 0.1% level is marked by an asterisk.

Karplus & Diederichs (2012), Science 336, 1G30-33

Anomal = percentage of correlation between random half-sets

Corr of anomalous intensity differences. Correlation
significant at the 0.1% level is marked.

SighAno = mean anomalous difference in units of its estimated

standard deviation (|F(+)-F(-)|/Sigma). F(+), F(-)
are structure factor estimates obtained from the
merged intensity observations in each parity class.

MNano = Number of unique reflections used to calculate
Ancmal _Corr & SighAno. At least two observations
for each (+ and -) parity are required.

SUBSET OF INTENSITY DATA WITH SIGNAL/NOISE == -3.0 AS FUNCTION OF RESOLUTION

RESOLUTION MUMBER OF REFLECTIONS COMPLETEMESS R-FACTOR R-FACTOR COMPARED I/SIGMA  R-meas CC(1/2) Anomal Sighno  Nano
LIMIT OBSERVED UNIQUE POSSIBLE OF DATA observed expected Corr
15.00 149 53 66 80.3% 3.1% 2.8% 140 31.53 3.8% 99.7* 34 1.074 10
16.00 447 122 128 95.3% 3.1% 3.0% 445 38.99 3.6% 99.9* -11 0.762 43
6.00 2381 5599 601 99.7% 3.1% 3.1% 2352 38.96 3.65% 99.8* -2 (.846 273
4.00 6626 1684 1701 99.0% 3.1% 3.1% 6534  38.72 3.5% 99.8* £} (.808 743
3.50 5061 1172 1179 99.4% 2.9% 3.2% 4999  39.83 3.3% 99.9* 2 0.803 576
3.00 8922 2059 2068 99.6% 3.1% 3.3% 8845  37.02 3.45% 99.9* -3 G.787 16043
2.60 12119 2945 2955 99.7% 3.6% 3.8% 11999  29.67 4.2% 99.8* 6] (.828 1310
2.20 23647 5445 5463 99.7% 4.48% 4.5% 23486  25.91 5.0% 99.8* -3 (.846 2729
2.00 19126 4538 4555 99.6% 5.2% 5.3% 19013 20.99 6.0% 99.7* 3 .868 2327
1.80 27749 6775 6799 99.6% 7.4% 7.2% 27567  14.85 8.5% 99.5* 1 (.869 3201
1.60 44243 10527 160553 99.8% 12.5% 12.1% 44025 9.12 14.2% 98.7* 2 0.870 5573
1.40 72325 17375 17410 99.8% 23.4% 23.1% 71972 4.83 26.7% 95.4* -2 0.817 9361
1.20 119668 30341 30889 98.2% 54 .5% 55.8% 118696 1.89 62.8% J7.1* -1 0.757 16359
total 342463  B3635 84367 99.1% 5.4% 5.5% 340073 10.52 6.2% 99.9* o 0.809 43548




MCA counts

ID30B — Fast energy scans

/data/id30b/inhouse/opid30b/20150903/RAW _DATA/opid30b.efs
energy o™

12.66914 -6.72 5.39

12.66229 -8.64 2.01

2500

2000m.””..“_“.“”“..”“;.““”.“_“..“”..“j“._“”.. .

-
un
(=]
(=]

000 oo

15%20

12640 12660 12680 12700 12720
Energy

12740

12.64 12.66 12.68 12.70 12.72
Energy

12.74



ID30B — Automatic structure solution

opid30b (1.4 A) MX-ihrd (2.4 A) MX-1695 (2.3 A) MX-1737 (1.4 A)

FAE Se at Bredge  Thaumatin (Gd)

MX-1749 (2.9 A)  MX-1743 (3.9 A) MX-1696 (2.1 A) MX-1737 (4.2 A)
R ) !
9 N et}
2w 5 R
Yei: % P
S " e
-'"- RRRIR
ESRF



EMBL-ESRF Beamline Expert System

« Passerelle-EDM — A Web interface for workflow execution that logs all
metadata stored in database

P D 0 ox (o 0 =]
| dits Passerelle EDM x| &
€ @ mxedna:8080 || @ search |+ & A 4 & =
Bea = pe = —
R B
«
(=) Expert B
=lhald @ [Enter search string here search | | Filter 4 4 #r My settings ~
>Flows —
>Flow History Reference: Id: Correlation Td: L
>Flow Feedback Type: Initiator:
(=] Repository Status: []Created [JError [Finished [JcCancelled [Jstarted [JTimeout
>Preferences Creation Date:[yyyy-Mi-dd 5 B [iimmiss S E1 To [yyyy-ti-de | 3 B [arimmiss (S ED
>Project
(=) Flows Q view & Export 1-100 0f 31802 rows b M [100 & B* Add Columns
>Translations | Reference Id Type Creation Date” Initiator External Status Duration(ms)
>Flows Lo
) ST Oa & s 2903 CreateThumbnails 2015-04-12 12:08:51  id29 mx1680 Finished 60,000
> Flow Group OQ & b 2903 Characterisation 2015-04-12 12:08:27  id23eh1 mx1680 Finished 33,000
Bl O i b EDNA_dp 2015-04-12 12:08:18  id23ehl mx1680 Finished 6,000
>Rule Packages D Q &5 "3 CreateThumbnails 2015-04-12 12:07:33 id29 mx1680 Finished 3,000
>Rule fles O g g MXPressE 2015-04-1212:07:32  id30al fx24 Finished 422,000
5 Media Of & EDNA_dp 2015-04-12 12:07:29 e S . o To 5 5
Ch e ti 2015-04-12 12:06:50 R
>Images O &w racterisation / b, Passerelle EDM PRYS
) Test Of o B 2903 29Mgg ECNA_dp 2015-04-12 12: - .
= o i -04- : mxedna: 80 ~ || search =
[+ Alert Ofk & & 2003 27 7 humbnails 2015-04-12 12:05 (_- e 3 \ 4+ A BE 4 e
2903 2015-04-12 12: <
S Anaysis Df-p Beamline Expert System
Of S 2903 CreateThumbnails 015-04-12 12: : P Y
»Requests 0 -
L o> 2903 EDNA_dp |
= ESRF | EMBL
+ Reoult Of &2 » 2903 Characterisation 2015-04-12 Flow MXPressE (6.0) on 2015-04-12 12:07:32
esulls
S Evonts Of &op 2903 EDNA_dp 2015-04-12 1 «| e ;
D - "3 2893 MXPressE 2015-04-12 12t = Back Edit Validate Flow ~ Run ~ i.vcllltcmlle
(+] Reports o
= mR S 2903 Characterisation 2015-04-12 11: >Flows
2 Flow History:
3 Flow Feedback ]
(=] Repository
(=) Flows — Ermar Handier by Severity onErrarkeporter

Value

2 Shared Submodels

true
3 Flow Group

(= Knowledge
ImageQualityIndicators: ref-MOA-X19-A6-10-4 2 0001.cbf: good bragg 520, rl 2.9 [A], max cell 185.2 [A], ic >Rule Packages [ =
92.2 >Rule files Im _L S TR rmer
ImageQualityIndicators: ref-MOA-X19-A6-10-4_2_0002.cbf: good bragg 23, r1 3.9 [A], max cell 235.6 [A], ice =) Media ror messages. Finishad top
17.0 DD 7—0—E_I_’D
Indexing: laue/space group P3, mosaicity 2.20 [degree], RMS dev pos 0.36 [mm] ang 0.52 [degree] |+ Test
Indexing: refined Cell: 121.07 121.07 99.28 90.00 90.00 120.00 (] el 15775 to success with arror messages m
Integration: 1 no full: 0, part: 14517, bad/neg/ovrip: 7244, RMS dev: 0.138 [mm], I/sigma overall 0.5 at highq (= Anaysis
Integration: 2 no full: 0, part: 15056, bad/neg/avrip: 8417, RMS dev: 0.130 [mm], I/sigma overall 0.1 at high DT
Strategy: Radiation damage estimated, time to reach Henderson limit: 31.4 s >Tasks
Strategy: Options: aimed completeness = 1.0, aimed resolution = 0.50 A, complexity = none >Results
Strategy: Collection plan 1: Resolution limit is set by the radiation damage >Events
Strategy: Ranking resolution: 2.58 [A] |+ Reports.

Strategy: wedge 1: resolution 2.58 [A], sub wedge 1: start 108.00, images 600, width 0.10, time 0.04 [s], transuiisson ve.co
Strategy: total no images 600, total exposure time 22.2 [s]

Brockhauser et al. Acta Crystallogr. D Biol. Crystallogr. (2012) 68, 975-984.E'S.RF EMBL
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Workflows implemented in MXxCuBE

mxcube (opid-30b)

File Instrumentation Help

@

1= 0

s @ |

[0 21@[ 700 1
o 2@l

[ oo @10 i

[ow 2@l i

8050 &8 e o2 200

2] zoom 5 |

160.6 mA

—‘:‘
o

12.7000 keV
“oo76 A




FlexHCD robot




FlexHCD — A versatile sample changer
SPINE baskets (x12) = 120 samples

ESRF
SLS
BESSY
PETRAIII
ALBA

Most US sites

Europe:
DLS
SOLEIL




FlexHCD — Only SPINE pins allowed




FlexHCD — Unipuck integration in ISPyB

'. Creating a Puck

€ | @ | ispyb.estffrB080/ispyb/user/createPuckAction.do?reqCade=display @ || SPINE pin LA~ =] 4+ &

E} Most Visited m Library:Main - Intranet Exit, removing your da...

Logoff mx415

Infarmation Sy=tem Tar Fratein cryc fallograpry Beamines
» Shipment » Create » Puck
Home Lab-contacts Shipment | Samples Prepare experiment Data collection Feedback References Help

Help -

¥ Create

= Shipment Puck Infor - ;

= Puck 2

- C5V upload Shipping: ship-20160208
" view Dewar: Dewarl

= Shipments

= Dewars Puck: Puckl
» Search

= Shipment =

= Dewar

folSave | §* Reset [T change sample name automaticaly

Sample | Protein Sample Pin Space Pre-obsery Needed Preﬁrred Experiment ::mber Radiation | Required Regured Uit | Unit Unit gzilt g:;lt Lézilr SMILES Comments Action
position  acronym (*) name (%) barcode aroup resolution  resolution diameter | YPE Trstrs sensitivity multiplicity completen Cella  Cellb  Cellc apha | bets gamma
1 Default

2 Default

3 Default

4 Default

5 Default

[ Default

7 Default

3 Default

9 Default

10 Default

1 Default

12 Default

13 Default

14 Default

15 Default

16 Default

{*) mandatory field for each sample
11 to 16 rows of the table are only used in case of unipucks. Be aware that only ID30B and BM14 can accommodate unipucks (16 samples), other ESRF MX beamlines only accommodate SPIME pucks (10 samples).

ESRF | EMBL | BM14 | SPINE | MSD | MAX IV | SOLEIL




FlexHCD MxCuBE integration

mxcube (opid-30b)

AAF=HED X

File Instrumentation Help I Expert mode

]

(

@ =

158.8 mA

s @uww |

—

-

Fex
Semi Automatic_|

Hide SC-details
A

M standard - 1
L Test_1 (Point- 1)

e[ 22 - UniPuck
e[ 23 - UniPuck

[2015-11-27 18:15:36] All centred positions associated with this sample will be lost.
[2015-11-27 18:17:44] Centring in progress. Please save the suggested centring or re-center
[2015-11-27 18:18:02] Centring saved

A. Khadrouche and G.

Papp (EMBL) and A. Beteva (ESRF)

v

-

12.3000 keV
1.008 A

-

3488 A
700.00 mm

e

oo
|

T
S EEE

bacon

‘|‘| _|I




ID30B — MD2S allows plate screening capability

ID30B SBS format plate gripper

1]
|id
|
It

"\

JRNAX

Waiis .
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ol

i EMBL i

.........

ESRF



In situ plate data collection in MxCuBE

File Instrumentation Help

mxcube (mx-1743)‘

—| Expert mode

[ Collect [@Syslem | EaFeedback | OChat |

User
’7 User:mx-1743  Group: set| o Logout |'

~Sample list
Mode: Plate f I

Show SC-details |

Centring: No Centring \E

& Synch ISPyB

-0 Row A

0O A
FO A2
O A3
0 A2:1
O A22
O A23
0O A3z

0 A33
0 A4
-0 A42

jard - 13

A

Sample centring I

~Sample position

Holder length: | 32.500 _é_' ®|Ho1 ¥

Omega:| 31636 = @& 900 17| Kappa:| 000 2 @[ 1o 7| phif 000 Z@|Por 7

~Collection method

Standard Collection

A

~Sample video

| [

BackLight|  0.60 g’glg Focus:| 0720 2f[&P002 7| FrontLight:| 00 21 zoom: 5 —

Point no. 2 selected

Aperture diameter: 50 =

Oscillation range:  |0.1 First image:
| Oscillation start: |316 36
Kappa: 0.0 Phi:

Detector mode:

[T
Exposure time (s):  |0.037

Energy (keV): 12.7 | MAD
Resolution (A): 1.997

Transmission (%):  |100.0

_| Inverse beam Subwedge size: ,_
I Shutterless

Number of images: ,10—

Ip: -

—

~Data location

Folder:

[idatanvisitor/mx1743/id30b/20151104/RAW_DATA ]

|ixiyArAz-2

File name: xyla_23_####.cbf

[Srowee |

Prefix |xy|a

Run number |23

a:[o; b:[o— c:lo—
u:,o— ﬁ:lo— y:,o—

N.o. residues: |200 Space group: ]

Characterisation

Helical Collection

Energy Scan

N

XRF Spectrum

Advanced

5 msoame |

~—Machine current

+0.00 phis

7 Energy

12.7000 keV
Current:
0976 A

Move to: ev | @

~—Transmission

Current: {100.00%
Setto: F

~Safety shutter ——————————————
n
B I I{
—Fast shutter

-

—Capillary ——————————
!I unknown

=

Current users.

_| Selecting gives control
_| Allow timeout control

Ask for control

My name:lbacon

[2015-11-04 11:49:00] Asking for input files writing

[2015-11-04 11:49:00] Preparing acquisition, start=314.730000, wedge size=10

[2015-11-04 11:49:04] Collection completed

J. Sinoir (EMBL-GR), I. Karpics (EMBL-HH) and A. Beteva (ESRF) E

RF

CIVIDL :

lm >




ID30B - Plate screening capability (2016)

Plate manipulator
nozzle

.
e_0_0_0
.........

egegecese



ID30B — To do

Immediate future (February 2016)
* Finalise FlexHCD integration
* Integrate in situ plate screening
« Software improvements

Near future
« Find a solution to (or minimise) the beam drift
» Further investigate the vertical focusing problem
« Work on variable focusing routines (coordinated bender movement)
* Introduce Unipuck mounting and test miniSpine mounting capabilities

Future plans
» Test microfluidic chip data collection possibilities
« Automate data collection (MASSIF workflows)
« Commission phase plate (Daniele)
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