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COURSE STRUCTURE

Monday and select Wednesdays

Recitation schedule

3:.30-5pm - A-Il | seminar room /
SEMC conference room

|.5 hr class

Class handbook

Jan 30: Microscope Practical
Feb 6: Journal Club |

Feb | 3: Tomography Practical
Feb 20: Tomography Practical 2
Feb 27:Journal club 2

Mar 6: Single Particle Practical
Mar | 3: Journal club 3

Mar 20: Journal club 4

.. | Mar 2/: Molecular fitting
Recitation section Apr 3:Journal club 5

Journal club and practicals Apr 10: Journal club 6
Apr | /: Journal club 7/

Apr 24: Journal club 8

VWednesdays
Starts at 3:30 - SEMC conference room
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Transmission Electron Microscope (TEM) : Titan Krios,

J3200, J2100, Tecnai F20, J1230

resolution range 1.9A

J

organisms
v N A 4
serial block
sectioning | | embedding
electron FIB/SEM
tomography

dual beam Scanning

Electron Microscope (SEM) :

Helios

200A



# \Y

Light source “A_A" €- Source e- source

~ .

Condenser
lens

Condenser
lens

Sample Sample |
: beam H H
Objective Obijective deflector
lens lens
lens

L A Detector
I— Eye piece lens ~rojection
lens

/ : , N\

§ =

~—

Condenser lens

TOOLS OF THE

|
)
-
—




Lintiry Dt on

0 oy Caren

WHAT HOLDS OUR SAMPLE!?

* Terms
* Grid (Cu, Au, Mo, etc...)

* mesh
* Foil (C, Au, etc...)
e Continuous

* lacy
* holey (hole size and spacing)

HOLEY CARBON SUPPORT FILMS LACEY CARBON SUPPORT FILMS

EM-TEC GRAPHENE SUPPORT FILMS

UPPORT FILMS
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EM-TEC SILICON NITRIDE TEM CALIBRATION & TEST STANDARDS

SUPPORT FILMS

https://edgescientific.com/product-category/tem-supplies/tem-support-films/



NEGATIVE STAINING

* What support films are used?
* will be in practical

Baker, 2007

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



PLUNGE FREEZIN
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https://scienceservices.de/de/verbrauchsmaterial-werkzeuse/tem-grids/info-tem-grids/coatings-and-coating-materials



https://scienceservices.de/de/verbrauchsmaterial-werkzeuge/tem-grids/info-tem-grids/coatings-and-coating-materials

CRYO FIB MILLING
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TRADITIONAL SUBSTRATES FOR CRYO-EM

e Proteins interact with surfaces present during the
blotting process

= Denaturation of proteins, preferential orientations

e Electron radiation induces motion of the particles and
substrates

= |mage blurring

e Additional layer of carbon reduces signal to noise per
particle

= alignment more difficult

e QOverall lack of reproducibility from grid to grid

Russo & Passmore, 2015



TRADITIONAL SUBSTRATES FOR CRYO-EM

electron microscope grid

amorphous carbon membrane

1T um

, ice embedded
metal grid bar : :
protein particles
‘. -t & 'L )"/

Quantifoil, C-flat
Cryomesh

Russo & Passmore, 2015



GOLD GRIDS

» Holey gold foil on gold mesh grid o
. gold m?mbrane SOi) A

Advantages: e >

* Prevents differential thermal contraction when sae o | ot hertites

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

Russo & Passmore, 2015



GOLD GRIDS

Amorphous carbon

Russo & Passmore, 2015



NEXT GENERATION METHODS FOR

SAMPLE PREPARATION




support film practical



