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• The+UK’s+national+synchrotron+facility+with+a+total+of+12,000+registered+users,+
currently+making+in++excess+of+9200+user+visits+a+year+(and+rising)+and+more+than+
100+companies+paying+for+proprietorial+use.

• 32+operational+beamlines+and+central+facility+for+electron+microscopy+for+the+UK.

• Diamond+upgrades+currently+in+discussion



• The$UK$National$Centre$for$cryo3EM:

• Free3at3the3point3of3access$to$state3of3the$art$facilities.

• Peer$reviewed$application$process.

• Beamline3like$24/7$operation$supported$by$expert$staff$to$facilitate$intensive$
external$user$program.

• Cutting3edge$in3house$research$program$under$eBIC director$3 Peijun Zhang.

• Foster$the$development$of$integrated$structural$biology$in$the$UK,$linking$with$
other$developments,$including$CCP3EM,$EMDB$and$iNEXT.

• Training$courses$to$bring$in$structural$and$cell$biologists:

• “Advanced$Data$Collection$For$High$Resolution$Cryo3EM”$– Sept.$2016

• 1st iNEXT FEI$sponsored$“Sample$Preparation$For$Cryo3EM”$3 Jan.$2017

• 2nd “Sample$Preparation$For$Cryo3EM”$– October$2017

• 3rd Sample$Preparation$For$Cryo3EM”$– October$2018

eBIC Aims



User%Access%(80%%of%Microscope%Time)
• 1)#Rapid#access:"48"hr allocation"now"reviewed"by"beamline"staff

• 2)#Block#Allocation#Group#(BAG)#access:"Multiple"sessions"to"research"group"consortia.

• Deadline"every"6"months"for"a"2"year"time"period"(PRP"assess"every"6"months).

• Currently"12"BAGs"H 115"days/6"months"i.e. 55%"of"total"time"allocated"over"4"Krios.

• BAGs"vary"from"5H15"PIs.

• SuperHuser"training"program"to"increase"flexibility"for"BAG’s

• 3)#eBIC for#Industry:#Krios 5"is"a"collaboration"with"Thermofisher,"dedicated"to"industrial"users

• Acceptance#criteria:"Based"on"scientific"excellence,"subject"to"standard"Diamond"T&Cs,"

notably"that"the"work"should"be"published."

• Travel#and#subsistence:#Covered"for"UK"users"(normally"1H2"people"per"visit)."

• iNEXT (EU"H2020"I3"type"grant)"provides"funded"access"to"European"users."



eBIC Facility
• Sample'preparation,'loading'and'

general'labs.'+'multiple'rooms'for'
smaller'microscopes

• Initially'constructed'with'two'large'
rooms'for'two'Titan'Krios

• Now'remodelled'to'house'four'Krios
as'of'September'it'is'now'full!

LN2'A Autofill



Microscopes:*Talos Arctica and*Scios FIB6SEM

• Falcon'III'&'Ceta camera
• Volta'phase'plate
• Used'for'Training'and'in9house'

research'and'MicroED

• Prototype'MPI'Martinsried cryo stage
• Platinum'GIS
• Quorum'sample'loading'system'! Themo
• First'commissioning'visit'with'external'

users'start'this'month



eBIC Control*Room

• Krios 1'4)and)the)Talos controlled)operated)using)the)Thermofisher fibre)remote)
control

• No)noticeable)lag)~)Krios 1)is)400)meters)away
• Support)PC)located)by)the)microscope)~)UI)can)be)accessed)when)loading
• Disruption)to)microscope)room)environment)minimised
• Health)and)Safety))concerns)minimised)~)Users)now)remote)from)the)microscope
• Workstations)next)to)microscope)controls)~)On'the'fly)processing

Krios 1Krios 2
Krios 3Krios 4

Talos

Krios 5*



Remote&User&Control
How&eBIC can&learn&from&MX



User%Administration%System%(UAS)

• Schedule(visits(based(on(the(main(synchrotron(operational(calendar
• Users(can(submit(preferred(dates(for(their(visits
• Assignment(of(local(contact(for(visits
• Once(scheduled(dedicated(user(office(staff(can(arrange(accommodation,(access,(
subsistence(etc.

• Automatic,(secure(data(directory(structures(and(archiving!

Infrastructure%Required%for%External%Users%
and%Remote%User%Control



UAS$– Visit$Details

• Sample'containment'level'verified'by'SHE'group

• Investigators'tab'controls'not'only'
site'access'but'also'data'access!

• Experiment'and'
detector'choice'
(eBIC specific)



ISPyB – Dewar,Shipping

https://www.diamond.ac.uk/Instruments/Mx/Common/Common8Manual/Shipping8Samples/Shipping_to_Diamond/UK.html

• Dewars can@now@be@shipped@to@
diamond@from@anywhere@within@the@EU@
using

• Shipment@tracking@and@email@
notification

*Cat2@samples@can@not@be@shipped@using@
IspyB*



ISPyB – MX)Sample)registration

•Diamond(labels(used(to(identify(dewars in(ISPyB – Unique(barcode
•Pucks(must(be(clearly(labelled(– MX(have(barcodes
•Allows(local(contact(to(load(pucks(into(automated(sample(loader



Remote&connection&to&MX
•One$or$two$1900$x$1200$(or$1900$x$1020)$monitors$attached$to$a$fast$modern$PC

•The$latest NoMachine Enterprise Client for$your$OS$(runs$on$all$platforms).$

•A$good$connection$(at$least$10Mb/s)$H you$can$test$your$connection$to$Diamond.

https://www.nomachine.com/download-enterprise


Remote&User&control&to&MX

• Main%control%panel%allows%access%to%
the%different%perspectives

• Sample%loading%control%panel%%

• Baton%control%panel%– who%is%in%control?%



Remote&User&control&to&MX

• Crystal(Alignment(controls • Data(collection(parameters



Remote&Access&for&eBIC



What%we%currently%have%at%eBIC

• UAS$registration$– Yes
• UAS$visit$detail$– Yes
• ISPyB dewar shipping$– Yes
• Sample$registration$– No
• Remote$connection$and$beamline$

control$for$staff$$– yes
• Remote$connection$for$beamline$control$

by$users$A No



ISPyB – MX)Sample)registration

•Diamond(labels(used(to(identify(dewars in(ISPyB – Unique(barcode
•We(are(getting(transport(canes(and(pucks((which(we(can(distribute(to(our(BAG’s
•Need(to(modify(ISPyB MX(sample(pages(to(facilitate(this(style(of(puck



! Access&to&microscope&support&PC&with&FedID and&NoMachine
! Full&Access&to&the&Microscope&and&Detector&PC’s
! Full&access&to&microscope&controls&! virtual&hand&panels&+&microscope&alignment

Remote&connection&and&beamline&
control&for&staff

! Access&to&microscope&support&PC&with&FedID and&NoMachine
! Full&Access&to&the&Microscope&and&Detector&PC’s
! Full&access&to&microscope&controls&! virtual&hand&panels&+&microscope&alignment



Remote&connection&for&user&(now)
• ISPyB monitoring-of-the-visit,-alternatively-the-Scipion project-can-be-viewed-

using-NoMachine (User-instructions-on-eBIC webpage)

• Used-to-monitor-and-
asses-data-collection



• Controlled)access)using)FedID and)visit)schedule)via)NoMachine

– Copy)MX

• A)Baton)control)system)to)identify)current)user)? TBD

• Staff)override)of)VNC)connection)? Yes

• Individualized)microscope)controls)– Microscope)user)accounts

• Data)collection)software)must)be)able)to)exchange)sample)?

coming)with)EPU)2

• Data)collection)software)must)be)able)to)do)microscope)

alignments)? coming)with)EPU)2

• Or)SerialEM...

Conclusion)? Remote)user)control)will)happen)at)diamond)based)

on)the)existing)system)in)place)on)other)beamlines)and)eBIC’s

trained)super?users

Remote&connection&for&user&(future)



Hospenthal et#al.#Cell 2016# Serna.et#al.#Nat.#Comms.#2016#
Fica et#al.##Nature 2017

User%Research%Highlights

Abascal7Palacios.et#al..Nature.2018Zhang.et#al.#Cell 2017Casañal et#al. Science 2017

Qian et#al. Nature 2018Ayala.et#al..Nature.2018

Llangovan et#al. Cell.2017

Aramayo et#al. NSMB 2018 Glyde et#al.Mol Cell 2018

Ladanza et#al.#Nat.#Comms.#2016#



Diamond(Light(Source(staff:(Jean(Lane,(Alun Ashton,(Michelle(Bennett,(Alison(Roblin,(the(EHC(team(et#al.

Scipion:(JM(Carrazo,(Roberto(Marabini,(Carlos(Sorzano,(Jose(Miguel(de(la(Rosa(Trevin,(Diamond:(Alun Ashton(Kevin(Savage,(Mark(Basham,(
Josh(Lobo)

Executive)
Committee

Dave)Stuart,)Helen)Saibil,)Kay)Grunewald
Martin)Walsh,)Peijun)Zhang

Team%eBIC

Former(members

Peijun

Katie

Alistair Me
Jason

Josh

Zhenyi Adriana James Yuriy Andy

Corey Kyle


