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EMBL sites — over 1800 people and more than 80 nationalities
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EMBL’s missions

Basic research

Services

Advanced
training

Technology
development
& transfer

Integration
of life science
research




EMBL research units — over 80 independent research groups

Cell biology and biophysics  Developmental biology Genome biology Structural and computational  Directors’ research
— Heidelberg — Heidelberg — Heidelberg biology — Heidelberg — Heidelberg

Structural biology Structural biology Bioinformatics Epigenetics and neurobiology  Tissue biology and disease
— Hamburg — Grenoble — EMBL-EBI, Hinxton —Rome modelling — Barcelona




EMBL infrastructure and services

Growth of data, by platform

——Controlled access human data ——Raw sequencing data Microarray data
—+—Metabolomics data —+—Proteomics data Doubling of data, 12 months

10,000,000,000,000,000
(10 petabytes)
1,000,000,000,000,000
100,000,000,000,000
10,000,000,000,000
1,000,000,000,000
100,000,000,000
10,000,000,000
1,000,000,000

100,000,000

10,000,000

Structural biology services Bioinformatics services Core Facilities

> 3,000 user visits per year ~ 38,000,000 web visits to EMBL-EBI databases ~1,200 internal and external

Many users of complementary per day users peryear

services

EMBL :




Technology development and transfer

EMBL develops a
broad spectrum of
technology and
instrumentation for
life science research

/«
}
. ’ r ’ &

EMBL makes its
discoveries and
inventions available to
the scientific community

Imaging Software Synchrotron and to society through
technology development instrumentation EMBLEM




Influenza polymerase mechanism (Cusack group) - EMBL-Grenoble

2 1 3

the endonuclease domain the cap binding domain the cap binding domain rotates
cuts mRNA 10-15 bases binds host mRNA on its by around 70° and thereby repositions
downstream of the cap cap structure the cleaved mRNA to the

; D RdRp active site

the cleaved host mRNA acts
Pflug et al. (2014) Nature, 516, 355-360. as primer for the transcription
of viral RNA

Reich et al. (2014) Nature, 516, 361-366.
Thierry et al. (2016) Mol. Cell, 61, 125-137.

Lukarska et al. (2017) Nature, 541, 117—121.
Omoto et al. (2018) Sci. Rep., 8, 9633. - Baloxavir marboxil EMBL i



i ] Nobel prize in physiology or medicine (1906)< %
Ramon y Cajal (1852-1934) _ /04 with Camillo Golgi L
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METTL16 (McCarthy team) - EMBL-Grenoble outstation

m°A RNA Methylase
METTL16

A
j @az%a mRNA

J

Blastocyst Embryo

UNIVERSITE i,
Medel et al. (2018) Mol. Cell, 71, 986-1000. DEGENEVE — EMBL :i::iit

FACULTE DES SCIENCES



Structural biology techniques (MX)

TARGET GENE

=,

seopesessssss: SOLUBLE
Expression e | PROTEIN

Purification B R |- 11 &

Crystallization
CRYSTAL

Data , B @
collection 1

\/

Structure
determination

v

Validation

Analyeic STRUCTURE

v . DRUG

Bioinformatics LEAD
VLS, SGD

\/

O Garland Science 2010

Initial
bioinformatics

Unit lattice

O Garland Science 2010




Protein crystallisation

Mix cocktalil Turn slide and Observe for
and protein on seal well crystal formation
glass slide

Well with crystallization cocktail Vapor diffuses @
(precipitants, additives, into well, Harvest and mount
detergents, etc. — unlimited concentrations in crystals

combinations possible) drop increase

© Garland Science 2010



Automation of crystallisation

v'100 nl + 100 nl drops (50nl + 50nl)
v'3 samples per plate

v'6-9 samples in parallel

v'90 ul of sample for std. screening
v'Strict Quality Control



Automation of crystallisation
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Darwin’s formula

3
thal )\ L
Vcell wvcell

I(hKI) = 1o 12 PA| F(hkl) |2

I(hkl) - photons/spot (fully-recorded) w - rotation speed (radians/s)

lbeam - incident (photons/s/m? ) L - Lorentz factor (speed/speed)

re - classical electron radius P - polarization factor
(2.818x10°"°m) (1+cos?(20) -Pfac-cos(20)sin?(26))/2

Vytal - volume of crystal (in m3) A - absorption factor

Vel - volume of unit cell (in m3) eXP(-Hytarlpatn)

A - x-ray wavelength (in meters!) F(hkl) - structure amplitude (electrons)

C. G. Darwin (1914) EMBL 3



Detector

the endonuclease domain the cap binding domain the cap binding domain rotates
cuts mMRNA 10-15 bases binds host mRNA on its by around 70° and thereby repositions
downstream of the cap cap structure the cleaved mRNA to the

O RdRp active site
, R

the cleaved host mRNA acts
as primer for the transcription

of viral RNA

Lukarska et al. (2017) Nature, 541,117-121. EMBL



ESRF-EMBL Pillars of success

High quality
_-ray beam




ESRF-EMBL Joint Structural Biology Group Beamlines (2018)
ID23-1 tunable) ID29 (tunable) ID3OB (tunable)

ESRF-EBS

Extremely Brilliant Source

12/2018 — 8/2020



ID30B optical layout

U3s

Undulator
ID30 common

Optics hutch

Primary
white beam
slits

30.369m .
ID30B Optics hutch

Si[111]
monochromator
60.370m Secondary slits

61.627m

CRL Transfocator
(vertical focusing)
62.052m

I Secondary slits
95.988m
Elliptical mirror

(honz;);lt;;gocusmg) Pre sample slits
eohm 100.990m

ID30B Experimental hutch

Sample
101.430m

Detector

[m]

McCarthy et al. (2018) J. Synchrotron Rad. 25, 1249-1260




ID30B variable focus

Energy range: 6-20 keV

Flux ~ 5x1012 phs/sec/mm? at 12.7 keV

Beam size: <40um?2 (apertures — 10, 20, 30, 50 and 75 um?2)
Vertical focusing, no horizontal focusing
(mirror unbent)

No vertical focusing - mirror bent

Focused beam




ID30B at the ESRF

TE
CTOR CLEANY

T

R

EMBL o



Microdiffractometer — MD2S

EMBL :



Prepare for data collection
(frame on hardware trigger)

MXCUBE

| [y — |

Detector

Trigger

Frame readout
For precise coder latch

Doagridscan Full PMAC

Scan Finished

Latched

- f Posmin k

Done

MD software

Diffractometer B
EMBL i



mxcube (opid-30b)

File Instrumentation Help

_| Expert mod¢

[ Collect I@Sy:tsm | EaFeedback | (Jchat |

B

Sample list
Mode: Sample changer 7
Centring: Semi Automatic

Show SC-details

& Synch ISPyB

Sample centring I
(-Sample posili ~Collection method
o | 000 Bl@[F 00 Y] ke ow Z@[Fo [ | oo 2@[& o 7] —~

Holder length: zsssi‘.lgm _fl-rwcl

ossi‘.lgl‘gom _/lml

083 i’. & [§0m _II

~Sample vid

Back Light: mijm roul

021 [ 0o | From it

Apertue dameter: 20 i |

PY
o,ozl Zoom: 4

Oscillation range:  |0.1 First image: 1
_| Oscillation start: |230.0 Number of images: |1
Kappa: [0 eni oo

v

Exposure time (s):  |0.02

Detector mode:

Energy (keV): 12.7 _| MAD ip: - L1
Resolution (A):  [1.008

Transmission (%): [100.0

| Inverse beam  Subwedge size: l—
I7 Shutterless

~Data location

Folder:

|idatarig30b/inhouse/opid30b/20171201/RAW_DATA

IIThuama(in

File name: Thau_1_##i##.cbf

Prefix |Thau

Run number |1

~Processing

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

a:lo—. b:lo— c:lo—
u:[o— B:[o— y:lo—

Characterisation

Helical Collection

Energy Scan

XRF Spectrum

Advanced

|

T E——
Hin

Ao c.sserit phis

T Energy

12.7000 keV
Current:
0.976 A

Move to: eV !
| m—

fozsemm
Move to: AN !

|Transmisson ————————————
Current: |100.00%
Setto: Fiters

|- Beamstop dstance

| =3 @

100.01 K

| Setecting gives control
| Asow timeout control

Take control

[2017-12:01 15:49:56) Dec 1 15:40 Delivery:Next Refill at 16:
[2017-12:01 15:49:56] Dec 1 15:40 Delivery:Next Refill at 16:
[2017-12:01 15:49:58] Ready




Crystal fishing and storage

Puck l
% él isn“merged Vial with
2 magnetic
W 9 Dewar i
s \v,‘ ,’]I\*’”W'
LN,

\




Crystal fishing and storage

Cryo-protectants and/or ligands through serial transfer

). Transfer to
~  cryo-protectant

Flash freeze
/ and store

—

EMBL :



Crystal Direct™: a new concept for Crystal harvesting

HTX Lab, J.A. Marquez Instrumentatlon F C|pr|an|

R

Open Access HTX Facility

Synchrotron Instrumentation

* Over 5000 registered users * Instruments for MX and SAXS beamlines
« 1200 samples processed per year * Beamline automation
- Over 3.9 million individual * Sample holder standards

crystallization experiments performed ﬁE\INNSn EMBL : §§”



Crystal Direct™: a new concept for Crystal harvesting

EMBL :



Crystal Direct™: a new concept for Crystal harvesting

A

<

\>\)((\ Harvesting crystals grown on a thin f/:/m by photo ablation
N>
g Liquid removal
w through aspiration

Reduce sample size
- - L » increased cooling rate
U Reduce background scattering

Laser photo ablation

\

-

Zander et al. (2016) Acta Cryst. D72, 454-466 EMBL &






FlexHCD - A versatile sample changer

"1 | "\ ~  SPINE baskets (x12) = 120 samples
ESRF
SLS
" BESSY
PETRAIII
O "j‘i,'_\f» | ALBA
=Sl O 4lN

Unipucks (x11) = 176 samples €
B 25 5 =l 2o



Local touch screen

= o identification k ‘
= é}/ﬁ@, DM reader
&4
o4
@@ Camera + image

VAL3 movement sequences: |
* Load trajectory, Unload trajectory...
Local regulation loops (PLCs) I
Dewar temperature I
De-freezing station temperature |

* LN level regulation I CQ‘
StaubCom GenericStaubCom server | i(i

rotocol pacaa '

RS232
51‘/7@ ZWire:
ey Gripper

processing:
Gripper calibration

Pin detection HCD:
- Plate rotation
ProxiSense Card: - LN filling

Puck presence &
type detection







Automation of MX experiments

mxcube (opid-30b)

File Instrumentation Help

03 Collect | System | EaFeedback | OChat |

User Sample centring |

’7 User: opid-30b  Group: EI o Logout |‘ - S,

~Sample list

Mode: Sample changer 7 I Show SC-details |

ple position

Omega:| 31000 | @[ &%00 7| Kappa:| o000 2@ P10 7| e o000 2 @[&For (7
Holder length: | 23.067 i’. &Po1

Centring: Semi Automatic 7

& Synch ISPyB Samp

~Collection method

Standard Collection

Characterisation

Helical Collecti

-0 Puck 1

O13
014
01 (KT  ing done
O1s
017
Ois
[mRE:]
O 1:10
- [ Puck 2
v [ Puck 3
v [ Puck 4
-] Puck 5

.|.. @

video

BackLight:|  0.50 ;]:9]«9 Focus:| 0200 &P oo1 7| Frontuight [ 00 2| Zoom: 5 |

Energy Scan

MXPress workflows now available for users:

» FlexHCD reliability

» Fast mesh scanning (~60s for 1,000 grid points)
* Currently ~4-6 mins per sample

==

A X-ray Centring
Mesh Scan

I Kappa Re-orientation
Visual Re-orientation
Helical characterisation
Mesh and collect

~ Mesh and collect from file
MXPressA
MXPressE
MXPressR
MXPressR_180
MXPressR_dehydration
Enhanced characterisation

Flux: 1.94e+12 phls

7 Energy

12.7000 keV
Current:
0.976 A

Move to: keV |!l

1498 A
Current:
267.84 mm

—Transmission

Current: [100.00% | ]
Setto: Filters

—Safety shutter
opened

- P

—Fast shutter
n I
il "

!I unknown

r | o |

Capillary
_
I a

Currentusers ————



ESRF-EMBL Beamline Expert System

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

| d Passerelle EDM

€ @ mxedna:

R B
(=) Expert
>Flows

>Flow History
> Flow Feedback
(=) Repository
>Preferences
>Project
|=| Flows
>Translations
>Flows
>Shared Submodels
> Flow Group
(=] Knowledge
>Rule Packages
>Rule files
Media

>Images
() Test
(] Atert
(=) Analysis
>Requests
>Tasks
>Results
>Events
[+ Reports

«

SUPPORTSOUARE

P D o o b1404 o
+
v ¢&||Q search 3 A B 4 0 | =
3 = pe = onnected ensson
@ [Ent ch string h Search Filter v 4 % My settings ~
Reference: 1d: s = 2l
Type: Initiator: & Passerelle EDM +
Status: []Created [JError [JFinished [JcCancelled [Started []Timeout | & @ mxedna:8 BE ar
Creation Date: $ B [rmmiss @ Tof -dd | $ B [HH:m
ea o " a
Q view & Export 1-100 of 31802 rows » M [100 €
R B
Reference Id Type Creation Date” 2 ow MXP 0) 0n 20150
i .08: «
OQ ¢ e 2903 275845 CreateThumbnails 2015-04-12 12:08:51 S Expert D Back Edit  Validate Flow ~ Run ~ %/ customize
Oa & » 2903 275838 Characterisation 2015-04-12 12:08:27
"""" >Flows
2903 275834 EDNA_gi 2015-04-12 12:08:18
D Q B0 R P : > Flow History
Oa & 2903 275841 CreateThumbnails 2015-04-12 12:07:33 > Flow Feedback ® && C
Oa . 2015-04-12 12:07:32 (=) Reposttory Ahd
@ & » 2903 275826 EDNA_dp 2 :
oa & 2903 275810 Characterisation 2015-04-12 12:06:50 >Project "
Ooa > 2903 275806 EDNA_dp 2015-04-12 12:06:41 (& Flows Director Error Handler by Severity CommonErrorReporter
oQ & 2903 275767 CreateThumbnails 2015-04-12 12:05:45 >Translations n
oa & e 2903 275822 Characterisation 2015-04-12 12:05:45 >Flows
>Sha I
oQ & e 2903 275763 CreateThumbnails 2015-04-12 12:05:39 Shared Submodels
""" > Flow Group
OQ & » 2903 275688 EDNA_dp 2015-04-12 12:05:33 S Knowledge
oa & 2903 275802 Characterisation 2015-04-12 12:03:47 S
Oa & » 2903 275788 EDNA_dp 2015-04-12 12:03:38 SRITD
oQ & b 2893 275780 MXPressE 2015-04-12 12:02:10 =) Media
OQ & » 2903 275784 Characterisation 2015-04-12 11:59:22 >Images
) Test
) Alert
(=) Analysis
rocknauser et al.
>Tasks
>Results
>Events

Acta Cryst. D68, 975-984.

[+ Reports

v ¢||Q search

ror messages

th error messages

stop

I



Results displayed in databases for display and use
I = s n

€ ) ® B https;//exi.esrffr/mx/indexhtml#/m

on/60625/main

llection

|2 Most Visited @ Library:Main - Intranet @ Exit, removing your da...
Version: 5.4.4

———— i
&; EleX Extended ISPyB for MX; Released: 20171211

Home Shipment Prepare Experim Data Explorer Manager Help

0sC 14-12-2017 18:24:54
Idatalvisitor/fx29/id30b/20171214/RAW_DATA/XDFF10/XDFF10-BPA23-01

Workflow & MXPressE Res. (comer) 195A(1.46 &) P 212121 Completeness Res. Rmerg
Oversll 99 5% 48219 82
Protein XDFF10 En. (Wave) 12.700 keV (0.9763 A) T
Inner 97.9% 48274 37
Sample BPA23-01 Omega range 0.10°
Outer 99.7% 1.97-1.90 1164
Prefix XDFF10-BPA23-01 Omega start (total)  52.00 ° (108°)
Run # 1 Exposure Time 0.02s o
a b c
# Images (Totsl) 1080 (1325) Flux start 1.09¢+12 phisec 67.56 A 80.23A 137.55A "
a [ v
Transmission 69.3% Flux end 1.08e+12 phisec 90° 90° 90°

(% Comments: Using forced space group 'P212121' from diffraction plan. Characterisation: Space group P212121 forced.

0sC 14-12-2017 18:18:38 A
Idatalvisitor/fx29/id30b/20171214/RAW_DATA/XDFF10/XDFF10-BPA24-01 Summary

P 212121 Completeness Res. Rmert
Workflow & MXPressE Res. (comes) 271A(1.95 )
Overall 92.9% 10524 98
Protein XDFF10 En. (Wave.) 12.700 keV (0.9763 A) .
Inner 94.3% 100.0-105 5.4 . & .
Sample BPA24-01 Omegs range 0.05° ”» ‘&
e B |




CrystalDirect-To-Beam on ID30B

EMBL







ID30B Mini- Kappa gonlometer head

B|OL¢G|CAL Brockhauser et al.
| CRYSTALLOGRAPHY  Volume 69 | Part 7 | July 2013 | Pages 1241-1251 EMBL
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ID30B MD2S in situ plate screening

Data collection

‘I||ll AR |
ARRRY AR

!|I|l| 111
! 11 \‘.t

} llll.

:

|.
[
I r
i\ '
.

EMBL




ID30B MD2S in situ plate screening in MxCuBE

File Instrumentation Help

mxcube (mx-1743) EIECIEY

| Expert mode

03 Collect | System | EaFeedback | (IChat |

User
’( User: mx-1743

e — Y

nt-notdefined)  Collection done

nt - not defined) Collection dor

sint - not defined) Collection dor

nt - not defined) llection done

nt - not defined) Sollection dor

bint - not def

~Sample list
Mode:  Plate | Show SC-detail |
Centring: No Centring v 2 synch ISPyB
-0 Row A A
O A4
O A2

Sample centring l

~Sample position

Omega:| 316.36 i{. [P 900 7| Kappa:
Holder length: | 32.500 ij!‘ & 0.4 j

uuui}. Wl Phi:mﬁ. Wl

~Sample video

BackLight| 060 _%_PQI*Q Focus:| 0720 {002 7| FromLight [ 00 2f Zoom: 5

Point no. 2 selected

Aperture diameter: L‘

~Coll method

Standard Collection

First image: [1—
Number of images: ,10—
0.0

Oscillation range: 0.1

_| Oscillation start: |316.36
Kappa: 0.0 Phi:
=
Exposure time (s): W

Detector mode:

Energy (keV): 127 _| MAD ip: - o’
Resolution (A): [F

Transmission (%]): W

| Inverse beam  Subwedge size: [—
7 Shutterless

~Data location

Folder:

I =
I 1

104/RAW_DATA

IXIyA/A3-2

File name: xyla_23_####.cof

Prefix |xy|a

Run number |23

Browse

~Processing

N.o. residues: |200 Space group:

Unit cell:
a: ,0— b: lo— c ,0—
a: lo— B: ,D— y: ,0—

Characterisation

Helical Collection

Energy Scan

~Machine current

Flux:

+0.00 phis

7 Energy

12.7000 keV
Current:
0976 A

Mowe| v | @

1.997 A
Current:
391.52 mm

Move to: A _4|!|

—Transmission

Current: |100.00%
Setto:

Filte

Safety shutter
n L
i "
Fast shutter
"
i “
—Beamstop
. in

[}

Current usersﬂ °



Biological small angle X-ray scattering (bioSAXS)

Detector

Intensit
-~ o




B|oSAXS on BM29

%
% -
b=
| ==
=
—
—

- . ” spectrometer
JOURNAL OF Pernot et al.
SYNCHROTRON

RADIATION Volume 20| Part 6 | July 2013 | Pages 660-664  § conductimeter

BIOLOGICAL Round et al.
CRYSTALLOGRAPHY Volume 71 |Part1 |January2015| Pages65-75

Synchrotron




ESRF Extremely Brilliant Source upgrade
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ESRF Extremely Brilliant Source upgrade

Medium term
(2019)

Supercharge the source
) (Dec. 2018 - June 2020)

A brighter future
2020->

nnnnnnnnnnnnnnnnnnnnnn

Smaller @d brighter
X-rays

« Beamline upgrades
BM29, MASSIF-1, ID29

« Software developments .
MxCuBE?3/BsxCuBE3

New science:

RT serial crystallography
* Time resolved (us)

« Using coherence

EMBL i



Software upgrade: MxCuBEv2 -> MxCuBE3

MxCuBE-3 Proposal: OPID30b

Data collection

Beamline Actions v

Wavelength: 0.9840 A Detector: 700.100 mm Flux: 0 phis | CLOSED | CLOSED

Sample: Sample-8:1:01 Queued Samples (1)

Energy: 12.6000 keV Resolution: 3.371A Transmission: 100.000 % Cryo: 100K [__Samplechanger J  SatetyShuter NN  FastShutier |} [___Ring Curent _]

Beam size:
50 v

Omega:
360.00 9
Point-1 : Characterisation

€ Show motors v

ccovs epiaa00)
Fie_nstuneniton Hap
1 Gotect | @5y | E3Foscbac | QOchar |
.

eopase Gom [ s oo
‘Sample list osga 51000 2@ @500 | Kemal ow 2@[&10 7| mil oo 2@|20
Moo Sanpictargs oo | et 207 2 @] @
— Somaisern

st o0 28R Fone] a0 2 oo ] FomiarclGH B 7 2 |




ESRF-EMBL Joint Structural Biology Group Beamlines
ID23-1 (tunable) ID29 (tunable) ID30B (tunable)
B ’ U -q'- :

a

ESRF-EBS

Extremely Brilliant Source

12/2018 — 8/2020

BM29 (BioSAXS)

ID30-A1 (MASSIF)




ID29 Experimental hutch (EH1/2) in the Chartreuse extension

>5 x 107° ph/s/mm?
Multilayer mono

KB mirrors

0.5 um?

1 us chopper

1 kHz detector speed

Daniele de Sanctis (ESRF)
Shibom Basu (EMBL-Grenoble)

New
Cryobench

Experimental

== —-" X F
Sampl i
preparation W HE
laboratory N
\\a

Data ahalysis Control Cabin
room



ID29 upgrade — Serial synchrotron crystallography (SSX) and high E

Orders of magnitude in timescales
Neuronal ATP
Fastest enzyme coincidence synthase Protein Gene Budding yeast Taste bud
turnover time detection rotation folding splicing generation time cell lifespan
_6/ [ / [ [ / / /
107 @) |/ [ 103me |/ [ 1% 10° (=20 min) 10° (=2 weeks)
/ / / / / / / / /
Electron transfer Action Average enzyme Protein Minimal bacterial Circadian Red blood
by cytochrome ¢ potential tumover time translation generation time clock cell lifespan
duration

Shamir et al. (2016) Cell 164, 1302.e1

Daniele de Sanctis (ESRF)
Shibom Basu (EMBL-Grenoble)







ID29 Upgrade

High energy EH

EH1

Serial synchrotron crystallography EH

Daniele de Sanctis (ESRF)
Shibom Basu (EMBL-Grenoble)



Jet experiments

LCP
injector

LCP

Crystals

CSPAD detector

2=

K-B mirrors

XFEL g s % |
beam d 34 X 3 “Easy”: two choppers are synchronized

F T and diffraction images are taken at
yy ‘ 1 predefined frequency and exposure time



Fixed target support
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ID29 Upgrade — MD3
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ID23-2: MD3-Up ESRF-EBS ready

« Cyan cluster: 1351 datasets,
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 Resolution (A) = 20-1.3
¢ Rp.i.m. (%) =18.3
« Completeness (%) = 74.2




Apo structure
Ligand bound

n 1
i
B

— 1

Cell 2

ol

0l

in—



Structural biology techniques (Cryo-EM)

Sample Data
preparation acquisition

y

Computational processing

Negative stain Initial model

Initial model re-projections

refinement

) Particle picking l Orientation

Aligned and averaged Defocus determination Particle alignment and Final structure
frames and CTF correction classification




Long history of Cryo-EM developments at the EMBL

2017 SiEmisTRY *

Jacques Dubochet

“for developing cryo-electron microscopy
for the high-resolution structure determination
of biomolecules in solution”




Cryo-EM freezing in the 1980s and now
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Vision — Retinal ganglions

2. Repulsion

0 hr If 1hr

Slit2

Slit2
e

Robo

Pl gl NS e

" The midline

1. Attraction

0 hr 1hr

netrin-1

Liu et al., (2018)
Neuron 97, 1261-1267

EMBL :




Negative stain 3D EM imaging of Robo1 - Aleksandrova et al. (2018)

Structure 26, 166-171
Class-averages

Projections

Class-averages

Projections




Robo1 forms tetramers — Cell surface autoinhibition




Robo1/2 activation involves dimerisation

Barak et al. (2019) Cell 177, 272-285




Live cell imaging
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Robo1 undergoes endocytosis upon Slit binding

Receptor-mediated

endocytosis g
w
O
9 9‘
\:Ial:r‘mr:({\ Receptor

Coated vesicle

EMBL :



Robo1/2 spatial and temporal profiling

[CAG, GG receptor s INGEEN

pHLuo-receptor PH=7

mb-tomato pH<7
I —
HH14 HH26
1 I § E“v | PRE_|[_FP_||_POST |
I Electroporation Dissection Open book culture and live imaging >

Pignata et al. (2019) BioRxiv EMBL ::



Robo1/2 spatial and temporal profiling

Pignata et al. (2019) BioRxiv



Robo1/2 spatial and temporal profiling

Pignata et al. (2019) BioRxiv



Imaging fast biological processes in 3D

Medaka

llumination

Wagner et al. (2019) Nat. Methods EMBL it



Imaging fast biological processes in 3D

4
Microscope Automatic
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Wagner et al. (2019) Nat. Methods scripts
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Single cell imaging of blood flow dynamics

iIngle View

Dual View




Single cell imaging of blood flow in the heart

Dual View




EMBL Technology & knowledge transfer: The players
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WHAT IS
ATTRACT?

ATTRACT isanew, open, pan-EU
initiative to accelerate the development of
high-performance detector (sensor) and
imaging technologies for both scientific
and industrial use.

Itinvolves European Research
Infrastructures (ERIs), European Research
institutesand Research and Technology
Organisations (RTOs), Small and Medium
Enterprises (SMEs), companies, universities
and business andinnovation specialists.

EMBL
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Advanced Research Instrumentation for Neutrons & X-rays




