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"Cryo-electron microscopy” is a microscopy method used for the observation of biclogical specimens at the temperature of liquid nitrogen or liquid helium. The
biological specimens of purified proteins, viruses, lipid molecules, etc. are prepared by various freezing methods (ice embedding, freeze sectioning, etc.) without
staining, and are inserted into a microscope with the specimens kept frozen. Since biological specimens are mostly composed of light elements, scattering contrast
is extremely weak to observe. Thus, the specimen is observed using phase contrast produced at a defocus of a few pm.

For inserting the low-temperature (frozen) specimens, two technigues are available: the use of a cryo-transfer holder or a dedicated cryo-electron microscope
which has an automatic specimen transfer mechanism.

3D structure analysis methods using cryo-electron microscopy include single particle analysis and tomography.

https://www.jeol.co.jp/words/emterms/
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Hole diameter ~ 2 pm
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Holey films with 2 pm circular holes are used at magnifications between 30.000x and 40.000x.
QUANTIFOIL® R 2/4 may be preferred over R 2/2, when an increased tolerance with respect to the position of
beam, and a larger beam diameter are desired, such as in the case of automated image acquisition.
QUANTIFOIL® R 2/1 has more open area than R 2/2. It is used when focussing is carried out on the edge of a
hole burnt in the ice in a neighbouring hole instead of on the foil adjacent to the hole.
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Typical types of holey carbon grid
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Colloidal Hole with ice

Colloidal gold (black dots
in upper image) is used
for fiducial marker.

Gold particles tend to
exist on carbon
membrane.

e

Photo
mode

Photo mode and Focus
mode must be exist on

stage tilting axis.

\ . Carbon

membran

Focus\ Hole yith ice
I mode ‘)

It's should be better to
use grids which have
many holes in one field
of view for high-

th roughp'.

I usually use

FREDI Uy RTHREERNE BEhNn3, them for SPA.

Carbon
membran

I usually use it

for tomography.

It's should be better to
use grids which have
wide area carbon
membrane.
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Cryogen FP("C) | BP(C) |LH(evap/Cal/g)
Ethane -172 -93

(C2Hse)

Propane -190 -45 102
(CsHs)

Propylene -185 -48 105
(CsHae)

1so-pentane -131 36 28
(CsH1o)

iso-butane -135 -10 82
(CsH1o)

Helium -272 -269-

(He) (26 KT

Nitrogen -210 -196

(N>)

Oxygen 219 -183

(O2)

Leica Microsystemsd D14
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https://www.leica-microsystems.com/products/sample-preparation-for-electron-microsco
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# MDS - m| x
Mode
“ OFF Search | Focus | Photo Set
—After Photo Mode
o " Focus (" Photo

( ; : —Beam Blanking
PhOtO Set . : o Time: IO sec
x10k~x100k : Deflector:

1~100 e'/AZ : ¢ Hard Ware

& Soft Ware

—Coil

@ GunAlign1 ¢ Beam Shift ¢ SPOTAlign
" GunAlign2 ¢ Beam Tilt

—Amp.
* |0000 Y- |0000 Set

Focus : - | .
j 7 |\:E_ H t |E.| t‘/b\_l%_'ﬁélz ; ¢ List of Function Key Set :
ADVRGERE e
HENM ~BumMDF T4 — 7 S

Function Key Assignment

GUN Alignment
DIFF Alignment

A

Command

Beginner -
Alignment MDS Search
- 3 > R Function Key 1 F2 MDS ~ |MDS Focus
s 5 S Function Key 2
F3 MDs ~ MDS Photo
Sea rCh F4 MDs ~ | Beam Blanking
. F5 MDS ~ MDS OFF
-

MDS Capture

x.1 k~x3k
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Current Microscopy Contributions to Advances in Science and Technology (A. Méndez-Vilas, Ed.)
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