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1. Specimens accessible by cryoET
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1. Specimens accessible by cryoET
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1. Specimens accessible by cryoET
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1. Specimens accessible by cryoET
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1. Specimens accessible by cryoET
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2. Four considerations for cryo ET sample preparation

U Validation of the sample quality. e.g., ciliary axoneme




2. Four considerations for cryo ET sample preparation

U Grid selection. => Supports

EM grid
Side VIieW — e _
| E'a'm}"'ﬁ:} ﬁl
Top view
Grid materials
Copper Gold
Nickel CuRh
Titanium Molybdenum
Silicon Aluminum

Tungsten

Grid bar o Protein particles
Grid bar g ol Ice
I Ff” | 1 !
""""""" @ e

Foil materials

Amorphous carbon

Gold
TiSi  SiN
SiO, SiC

Russo & Passmore, Curr Opin Struct Biol, 2016.



2. Four considerations for cryo ET sample preparation
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2. Four considerations for cryo ET sample preparation
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2. Four considerations for cryo ET sample preparation

U Fiducial marker. e.g., BSA-treated colloidal gold

lancu et al., Nature Protocols 2006



2. Four considerations for cryo ET sample preparation

T,.=-182.83 ~-88.63
TLP= '189.7 3 ~ '42.2 3

U Vitrification. e.g., LE or 37% LE-63% LP mixture

ngagq @ \ B % & Y ‘ B

e '
R e . »
g

200 nn
[ ]

Tivol et al., Microsc Microanal. 2008



2. Four considerations for cryo ET sample preparation

T,.=-182.83 ~-88.63
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2. Four considerations for cryo ET sample preparation
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3. Workflow of cryo lamellae preparation



3. Workflow of cryo lamellae preparation
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Schaffer et al., JSB 2017
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Journal of Structural Biology
Volume 197, Issue 2, February 2017, Pages 73-82

Optimized cryo-focused 1on beam sample
preparation aimed at in situ structural studies of

membrane proteins

Miroslava Schaffer &1 &, Julia Mahamid !, Benjamin D. Engel, Tim Laugks, Wolfgang Baumeister, Jiirgen M. Plitzko
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'.) Check for updates. ‘

Preparing samples from whole cells using
focused-ion-beam milling for cryo-electron
tomography

Felix R. Wagner*®, Reika Watanabe'®, Ruud Schampers?, Digvijay Singh', Hans Persoon?,
Miroslava Schaffer®, Peter Fruhstorfer®>, Jiirgen Plitzko ®* and Elizabeth Villa®'™




3.1 Get frozen-hydrated cells on an EM grid
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3.1 Get frozen-hydrated cells on an EM grid
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3.2 Transfer the grids_clip the grid for cryo-FIB milling
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Schaffer et al., JSB 2017



Poor orientation causes inaccurate focus and occlusion at high tilt angles

Schaffer et al., JSB 2017



Mark the grid rim for later orientating the lamellae
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Orientating the lamellae
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3.3 (Optional) Cryo-fluorescence correlative microscopy localizes target
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3.3 (Optional) Cryo-fluorescence correlative microscopy localizes target
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3.4 Cryo-FIB milling with DualBeam system
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3.4 Cryo-FIB milling with DualBeam system
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3.4 Cryo-FIB milling with DualBeam system
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Schaffer et al., JSB 2017



3.4 Cryo-FIB milling with DualBeam system
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3.4 Cryo-FIB milling with DualBeam system
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3.4 Cryo-FIB milling with DualBeam system
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3.4 Cryo-FIB milling with DualBeam system
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3.4.1 Eucentric height & tilt calculation

FIB milling direction

5. FIB-AutoGrid
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‘\,‘:‘_‘\/Shuttle clamp
Shuttle shutter

Coincident point of E and | beams Autogrid shuttle

Wagner et al., Nature Protocols 2020



3.4.1 Eucentric height & tilt calculation

Loading position: Stage tilt angle = 0°
Milling angle = -7° (can not mill)

Wagner et al., Nature Protocols 2020



3.4.1 Eucentric height & tilt calculation

FIB-AutoGrid A

15°

Milling position: Stage tilt angle

= 8°

Milling angle = tilt angle -7 °

Nature Protocols 2020

Wagner et al.,



3.4.2 Stepwise milling procedure

Milling
pattern

Surrounding
cell as

lamella
support

Current : 0.5/0.3 nA

Current : 30 pA

Wagner et al., Nature Protocols 2020

Current : 30/10 pA




3.4.3 Micro-expansion joints technique

Cryo lamella bulking issue results in broken lamella




3.4.3 Micro-expansion joints technique

Micro-expansion joints address the cryo lamella bulking issue




