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Current methodology (low efficiency)




Current methodology (low throughput)
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Next-generation Cryo-EM Specimen Preparation
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Precision picoliter to nanoliter volume transfer

DNA / Protein arrays *
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Single droplet

Inkjet dispensing (non-contact)

Voltage waveform on dispense head
+ - + - + -
I JuuytL

1000 droplets

@) ©
Programmable number of droplets g

* Images from www




EM substrate |

Thick ice

10-15 deg.
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Inkjet approach to cryo-EM specimen preparation

Traditional blotting Piezo-based dispensing
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Critical elements of approach
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Spotiton system v0.5 (Manual, One inkjet head)




Spatial and temporal precision of specimen dispensing

300 msec
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Effect of Relative Humidity (RH%) on evaporation rate

62 pL (2 droplets)
on a glass slides

60% | 70% | 80%

20 | 22 | 3.6
sec | sec | sec




Stability of particles dispensed using inkjet

TMV Microtubules GroEL
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Vitrification of specimens using Spotiton v0.5

GroEL (1.6 nL dispensed on Holey carbon grids)




Spotiton v0.75 (Automated, Three inkjet heads)

Humidity

High-speed chamber
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Silicon fabrication technology for cryo-EM

Clean Silicon wafer
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Vitrified specimen within 250 micron window
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Comparison to traditional freeze

Ross et al. The EMBO Journal

(2005) 24, 1352-1363 )
Spotiton frozen




Vitrified specimens

Spotiton v0.75
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Viability of inkjet
technology




Further developments

Optimize and validation

Novel grid development

Nine inkjet heads




Food for thought...

96 well-plate

Single grid
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