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Electron Crystallography

Electron Crystallography Bottlenecks

Samples: “PHS" (Pure, Homogeneous, Stable).

“Is a gel filtration profile still perfect after 1 week at 4°C ?”

2D crystals: Automation.

Grid preparation: New sample supports (TiSi? Graphene?).

Images: Automation? Phase contrast STEM?

E-diff: Automated electron diffraction in TEM.

MRC, 2dx, IPLT: Throughput, User-friendliness, Automation,
Maximum Likelihood for badly ordered 2D crystals.

Missing Cone: PCO (Projective Constraint Optimization)

is still too slow...
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Common Electron Crystallography Algorithm
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Common Electron Crystallography Algorithm

Various crystals at
various tilts

%“"M

g3

_\
b1

- ~

/ / Images
ﬂ ﬂ Two-dimensional

image processing
results (unit cells)

\
]
b

- J
YT
m

3D reconstruction




Common Electron Crystallography Algorithm

$95, P Various crystals at
% K f"oj various tilts
e N e N
Datacollection ﬁ ﬁ ﬁ il
Manual Correction of TTF possible.
\ Gives each peak in FFTs a FOM.:
-FOM used for 3D alignment.
. -FOM used for lattice line interpolation.
Processing
}\gi?’ 205 ~ N 7 |Disadvantage:
EMi’ER Fails with badly ordered 2D crystals.
: o ~N Fails with wavy support film.
Fails with non-reproducible crystals.
(& J (N J

One crystal
at various tilts

Images of sample
\ / at various tilts

Two-dimensional
- ~ \ /7 - image processing
results (unit cells)

@ 3D reconstruction




Electron Tomography Crystallography Algorithm

Nro nexictal
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4 2\

\ ) 4 Advantage:
Datacollection @ ‘ ’ Fast 3D reconstruction.

SerialEM, Works with non-reproducible crystals.

TOM, T~ \ /
UCSFtomo,... Disadvantage:

Fails with badly ordered 2D crystals.

ﬂ ﬂ ﬂ Fails with wavy support film.
Processing
MRC, 2dx, - N ~ | Why not exclusively done?
IPLT, Tomography data collection and data
SEMPER, ... processing difficult to get to high
Y resolution.
. ) @ Detector noise accumulation.
-
Common Electron Tomography Algorithm
One crystal
at various tilts
Images of sample
\ / at various tilts
— 4

3D reconstruction
of entire crystal

% % Cut out unit cell
3D volumes

Align, Classify, Average
3D volumes




Common Electron Tomography Algorithm

s

o > Advantage:

\ = 4 Works with badly ordered 2D crystals.
Datacollection ? @ ﬁ 3 Works with wavy support film.

SerialEM, Works with non-reproducible crystals.

BN N \ /|
UCSFtomo,... Disadvantage:

~N No TTF correction, but local CTF
correction.
Processing No FFT peak weights, but real-space
iMod, classification.

TOM,...

y ﬂ ﬂ ﬂ ﬂ Q &E Why not exclusively done?
Tomography data collection and data
O C processing at high resolution difficult.
N\ Accumulation of detector noise.
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Crystallography

Common Single Particle Algorithm

One or several crystals

o % K f&j M at various tilts
Images of samples
\ / at various tilts
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Single particle
TTNST OSSSS= SNANN Ao/ smm e unit cell images
Y Align, Classify, Average,
@ get 3D reconstruction

CC-Single Particle
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2dx:
(Xiangyan
Zeng’s talk on
Friday)

Common Single Particle Algorithm

N\ A
g1

~\ /

11330 33830 3004

N~SSSSs A\A\\N\\\N 777/

— =

Vs

Advantage:
Works with badly ordered 2D crystals.

Works with wavy support film.
Works with non-reproducible crystals.

Disadvantage:

No TTF correction, but local CTF
correction.

No FFT peak weights, but real-space
classification.

Why not exclusively done?
Software tools not yet at maturity of
MRC programs?




