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RT	&	Cryo Sample	Prep	Methods



Negative	Staining
• Heavy	metal	salt	solution	surrounds	sample
• Continuous	carbon	support	film	
• Protocol:	glow	discharge,	sample,	wash,	stain
• SEMC:	UA/UF,	PTA,	ammonium	molybdate

• Advantages: high	contrast,	easy	to	learn,	high	SNR,	radiation	resistant,	3D	reconstruction	
possible

• Disadvantages: structural	collapse	&	flattening	artifacts,	non-native	environment,	~20	Å	max	
resolution	

Baker,	2007

www.mcb.ucdavis.edu/cryoem/microscopy101.html



Plunge	Freezing
• Sample	suspended	in	physiological	buffer
• Holey	carbon	support	film:	C-flats,	Quantifoil
• Protocol:	glow	discharge,	sample,	blot,	plunge	freeze
• SEMC:	Gatan CryoPlunge Freezer	3,	FEI	Vitrobot,	manual	plunge	freezer

• Advantages: no	fixation/dehydration/staining	artifacts,	learning	curve,	random	
orientation,	higher	resolution	than	stain

• Disadvantages:	low	contrast,	low	SNR,	radiation	sensitive,	difficult	to	visualize	<100	
kD,	freezing	artifacts

Protochips.com www.mcb.ucdavis.edu/cryoem/microscopy101.html



FIB/SEM	vs	Thin	Section	Sample	Prep
• Chemical	fixation
• Staining	

• En bloc,	enhanced	contrast	and	electrical	
conductivity

• Dehydration
• Embedding

• Au/Pd coat	
• Conductivity

• Chemical	fixation	
• Dehydration
• Embedding
• Sectioning
• Staining

Cryofixation:	High	pressure	freezing
Dehydration:	Freeze	substitution	



Cryo FIB	Milling





Passmore,	2014



Gold	Grids

Russo	&	Passmore,	2015

• Holey	gold	foil	on	gold	mesh	grid

Advantages:	
• Prevents	differential	thermal	contraction	when	freezing
• Reduces	beam-induced	specimen	movement
• Combined	with	direct	detector	technology	allows	for	near	

atomic	resolution

Disadvantages:
• Difficult	to	find	focus	due	to	lack	of	amorphous	substrate



Gold	Grids

Russo	&	Passmore,	2015
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FIB/SEM

Transmission	Electron	Microscope	(TEM)	:	Titan	Krios,	J3200,	
J2100,	Tecnai F20,	J1230

dual	beam	Scanning	Electron	
Microscope	(SEM)	:	Helios	

block	
embedding

resolution	range 1.9Å 200Å



Vitrification process for CryoTEM
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