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Summary

• Obtaining funding

• Planning and building your laboratory space

• Procurement

• Installation and acceptance testing

• The Scottish Centre for Macromolecular Imaging

• How did we do the above?

• Experience of the JEOL CryoARM 300



MRC-University of Glasgow Centre for Virus Research

Budgeting - what do I need?

• Microscopes

• Rooms for the microscopes

• Support equipment

• A laboratory for the support equipment

• Up front purchase of service/maintenance

• Consumables 

• Computing/Data storage

• People
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Microscopes

• Screening (£250k)

• Feeder (£1-2M)

• Data collection (£3.5-4.5M)
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Ancillary equipment

• Glow Discharge - (£6k-13k)

• Coater - (£20k-£30k)

• Vitrification Robot - (£60k)

• Grid storage - (£6k)

• Consumables (£10-20k pa)

• Ethane

• Liquid Nitrogen

• Specialist EM grids

• C-clips/autogrids
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Computing resources

• Data storage

• 1PB DIY ~ £40-60k

• 1PB Enterprise ~£100-150k

• Archive/Backup

• Computing 

• GPU Workstation

• Consumer ~£5k

• Enterprise ~£10k

• GPU Cluster > £100k
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Build costs
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People
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Budget for feeder site

• Microscope

• side entry 200 kV with DDD                                     £1200k

• Ancillary equipment and consumables                             £150k

• Build costs

• Paint the walls, air handling and power                      £250k

• Computing 

• Workstations                                                                 £20k

• People

• 2 FTE 5 years                                                             £600k

• Total                                                                                £2220k
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Budget - high end

• Microscope

• 300 keV automated, energy filter DDD                  £4000k

• Ancillary equipment and consumables                           £160k

• Build costs 

• Room refit, air-handling, power, control room £500-1000k

• Computing 

• Storage array and backup                                       £500k

• Cluster                                                                     £200k

• People

• 2x FTE 5 years                                                        £600k

• Total                                                                             £6460k
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Obtaining funding

• Identify a funding opportunity

• Secure the support of your institution

• Matched funding

• Build your case for support

• Science case

• Business case

• Sustainability
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Planning your laboratory space

• Identify a room that is big enough!

• Ceiling height.

• Door sizes and route through the building.

• Stable floor (basement or ground floor)

• Electro-magnetic fields (AC and DC)

• Noise

• Separate plant-room, operation room.

• Obtain a manufacturer site survey early!
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Building your laboratory space

• Floor

• Air-handling/cooling

• Power

• EM field mitigation

• Noise mitigation

• Lighting
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Working with University estates

CRAP

SLOW

EXPENSIVE
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Procurement

• Microscope specification

• Voltage

• Gun properties

• Stage

• Side entry or autoloader

• Drift rates

• Vacuum system

• Phase plates

• Energy filter

• STEM

• Detector specification

• DQE at 0, 0.5 and 0.8

• Frame rates

• Dimensions

• Counting and linear
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Direct Electron DE64
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Installation day!
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Acceptance tests
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Project time-line

Grant writing

Securing 

support

Grant review

Insomnia

Procurement

Planning/Building

0 3 6 9 12

Delivery lead time

18 21 24 27 30

Column 

build

Applications/software Acceptance

Sign-off
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A case study

The Scottish Centre of Macromolecular Imaging
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Wellcome call for CryoEM infrastructure
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SCMI funders
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A network for structural biology research

• SCMI is envisaged as a hub and 

spoke network

• 200 keV FEG feeder 

instruments at each partner 
institution

• Glasgow - JEOL F2 Cryo

• Edinburgh - FEI Tecnai F20

• Dundee - JEOL 2200
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Sustainability - recoverable costs

• Maintenance

• ~£150k per annum

• First five years included in purchase

• Consumables

• Liquid nitrogen, power and services 

• Data management - IT investment

• £200k every two years.
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• Projected recoverable costs £299k pa

• Subscription rates - based on projected uptime of 255 days pa

• Tier 1 - £50k pa - 23 sessions (2 or 3 days)

• Tier 2 - £28k pa - 13 sessions

• Tier 3 - paid per access academic SULSA £3400/session

• Tier 4 - paid per access academic non-SULSA £4080/session

• Glasgow and Edinburgh are signed up for 5 years of tier one 

access

• Dundee and St. Andrew’s signed up for 5 years of tier two 

access

Sustainability
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Sustainability - cash flow model
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JEOL JEM Z300

• “CryoARM 300”

• 12 slot specimen autoloader

• Automation

• Energy filter

• Phase plate

• Cold field emission gun

• STEM

• Direct Electron DE64
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JEOL JEM F200

• “F2-Cryo”

• Automation

• Phase plate

• Cold field emission gun

• ARM lenses

• STEM

• Direct Electron DE20
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Cartridge and loading station
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Specimen loading
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Specimen loading
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Flexible autoloader
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Automation - JADAS
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Automation - SerialEM
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Cold FEG emitter
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Record-breaking apoferesolution

Takayuki Kato - Namba Lab Osaka - Data collected at 

SPring-8
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CryoARM first data
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Rhinovirus A16

• Total dose ~80 e/Å2

• Linear 8k x 8k

• 60kx mag (0.996Å/pixel)

• 25 fps

• 2 second exposure
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Rhinovirus A16
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Vesivirus 2117
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Lumazine Synthase

• Total dose 69 e/Å2

• Bin x2 Counting

• 200kx mag (0.597Å/pixel)

• 141 fps

• 10 second exposure

• 41 frames per movie

• 35 counted frames integrated per 

frame

• Resolution limit 1.78Å (GCTF)
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Lumazine Synthase
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Lumazine Synthase

PDB 1HQK - Zhang et al. 2001 JMB 306 (5) pp1099-1114
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Performance metrics - drift
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Performance metrics - stage disparity
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Summary

• CryoARM 300 selected on grounds of novel technologies and 

innovative design

• CryoARM 300 installation started April 2018

• Software setup and hardware/software troubleshooting has taken time

• Workflow development and hardware troubleshooting ongoing

• SCMI moved to service delivery 1st August 2019
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