Demonstration: SerialEM saving data

PREREQUISITES:
- Data recorded

You managed to record images

From the menu File > Save A will save the latest recorded image.

In the settings dialog box that follows, choose:
- TIFF
- No compression
- Unsigned integers
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Experiment: record a full grid map

Start the full montage: menu Navigator > Montaging & Grids > Setup Full Montage

FITTING TO NAVIGATOR AREA: Change mag
to adjust number of pieces. Changing mag.

Number of pieceS: 10X 10 binning, overlap, or "Move stage” will refitto area
Minimum overlap: 5% 20— Biming 8 —
TICk Pixel size: 349 nm
Number of pieces inx (10 i‘ v |10 i’
Minimum overlap: 5% jj and [0.5 micron
Total Area: 4850 x 4796 pixels
Updat
1693.7 16748 microns _Updee |
¥ Move stage instead of shifting image

I~ Skip pieces outside Navigator item
™ Do full rectangle; ignore list of pieces to skip

Settings
Magnification:

* Move stage instead of shifting image
+ Ask about making map after montage
+ Depending on your preparation,

Tick “use View...” or “Use Search...”

Click OK. In the [VIeIgiEY:=ReleolaldgelNeETIEY, click Start

After the recording is finished, you will be asked to
Save the montage as a map. Click yes.

v Ask about making map after each montage
-

M Use View parameters in Low Dose mode

The Navigator will get a new entry. Use the Moving | 1 Use Search paramsters in Low Doss mods
around as detailed before (page 19). To call the - ——— : =
map, click “load map” f . Sorremarz

OK | Cancel | il
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Note: The stage movement depends on physical cogwheels. Do not expect a precision

better than 0.5 um

Demonstration: Assessing the quality of the ice

PREREQUISITES:
- Grid is inserted, shutter retracted, column valves opened
- Magnification 390X, C2=100%, Spot size = 2

Good quadrants vs bad quadrants

Find your way in the grid and spot good quadrants

Experiment: Landing

Look onto the fluorescent screen. Make sure:
¢ the camera is retracted
+ the fluorescent screen is down (R1)
¢ the column valves are open

Assess your stage

Two possibilities: either you see
+ Nothing (darkness)
+ something green (see below)

e Darkness

Assess all settings:

Magnification M 390X SAED Out
Camera out (green LED on) Shutter retracted
Intensity 100% Column valves Opened

obj aperture  Out

If all correct: you have too thick ice = search for better ice
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Experiment: defocus

1. Set the defocus target
Menu Calibration > set Target.
What target (defocus) you want?

+ < zero (you want defocus, not overfocus)

+ something between -1 and -10 um

+ the higher the magnification, the less defocus

+ the more defocus, the more contrast, but the lower the resolution

As an example, here a target of -4 um will be used

2. Measure the defocus and manually set the focus

Menu Calibration > Measure defocus.

the system will use the focus camera parameter set and the focus column parameter set
The log window will output the results, e.g.

Measured defocus = 1.06 microns drift = 0.00 nm/sec

In the example (Target = 4 um), the setting is 5 um off (1 - -4 = 5).

_ . —| F| Float] Dcee]  Microscope 7|
On the right panel, press R2. 0.1075m 2900x

This reset the relative defocus to 0 Def -501um IS  0.00um

_|C2 B835% VAC Spat 3

StageX -743.99 Y. 647.69

Obj 80.32% Z -0.04
0.03 e/A2/s at specimen

- Using the focus knob, change the focus until

the “Def” entry in the _reads -5um.

2. Autofocus
Menu Calibration > Measure defocus.

- The system will measure the defocus, and adjust the focus setting to match the target.

Measured defocus = 1.06 microns changed by 5.06 to target..

Experiment: Coarse ice thickness assessment

- Now you see something green, insert the objective aperture
- do a coarse objective aperture alignment?
- Focus on entire quadrants: check if the ice is still transparent for the beam:
¢ The green quadrant becomes black=> the ice is too thick for imaging
+ The green quadrant remains green (albeit a bit darker) = ice is not too thick

Only save quadrants with good ice in your list. With the remaining quadrants, do a ice

quality assessment:

Perfect quadrant:
- Thin enough in the center
- With a smooth falloff towards the gridbar
- Few/no black artefacts (crystalline ice)

Good images very well possible

Almost perfect quadrant
- Same as above
- Some cracks in the vitreous water, but
enough good parts around it

Good images very well possible

1 Just use the knobs on the objective aperture mechanism to get the inserted aperture roughly
centered at 390X. Better: do a proper alighment at 6000X, as described in the TEM booklet
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Demonstration: SerialEM Dose calibration

Demonstration: Using SERIAL EM

PREREQUISITES:
- Properly setup microscope

PREREQUISITES:
- AStage? list filled with at least 1 position of a good quadrant (not too thick ice)

Electron dose is essential in cryoTEM

You have good ice in the TEM

The electron dose calibration is for a particular spot size but short-term (1 day by
default)?.

Experiment: calibration of the dose

| _F| Float| Dose|  Microscope 2|
-0.0000nA 23000%
Det  -1.50um 15  0.00um
_|C2 4224% NAC [Spel 2
StageX -51.40 Y. 218.02

Obj 90.27% Z -0.04
2.33 efA2/s at specimen

range where intensity is within the directly calibrated range® (Spot is blue).
2. Calibrate the dose
- With the right image in buffer A, find the menu Calibration > Electron Dose*

1. Setup buffer A
- Move to an broken/empty quadrant (or a hole in the
ice)

- take an image (record) of the unblanked, opened

beam with at least 0.2 seconds exp time, within a

SerialEM is a software that takes care of the many settings of the TEM column and the
camera, allowing you to concentrate on the imaging.

Experiment: Switch to the Eagle camera

- The Eagle camera is much more sensitive than the Veleta. Do not use the Veleta for
cryoTEM!
- In the GUI, switch to BM-Eagle:

Image > CCD/TV Camera > Camera
- Start Serial EM from the desktop

_CCOYIV Camera L]
Irbegration time 157 0775 5

pieg [ ]

Fadout s m

Il Image sze; 1024 = 1024

Seacn || Piesiew | | Acqne |

e,

2 Requirement: beam intensity must be calibrated and SerialEMproperties.txt contains an entry
for CountsPerElectron for the camera.

3 In the compartment “Microscope”, the background color of “SPOT” must is blue (=calibrated),
light cyan (not calibrated, but extrapolated), orange (completely outside the calibration range),
or magenta if there is no calibration on the current side of crossover.

4 The calibration will be most accurate if the spot size is normalized: Go to Normalizations in the
Microscope User Interface, select TEM Spotsize, and check Spotsize. Then change spot size to
get a normalized beam, take a picture, and calibrate the dose with it.

i
%

- Unprocessed
image

@
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Demonstration: eucentric height in SerialEM

PREREQUISITES:
- Eagle camera parameters properly setup
- Column parameters properly setup

Eucentric height is still important

The eucentric height algorithm is much more powerful than the Tecnai GUI. It will use
the camera View parameter set in Low Dose mode.

Experiment: eucentric height

. . Tasks Tilk Series Process Mavigator Window Help
- Find in the menu Tasks |

> Eucentricity > Both Rough and Fine

Rough Eucentricity
Fine Eucentricity
Both Rough and Fine

Eucentricity

i : Refine & Reali
- Assuming you have done the i ‘ 1 it o

. . . . Center Beam Shift+C Set Tilt Axis Offset
Eucentric height (page 6), this will run | "7 770 iy i
Automatically. Setup Autocenter. .. Rough Use Search if in LM

The procedure does not make any attempt to keep the starting specimen location in the

field of view.

Demonstration: SERIAL EM — Low dose control

PREREQUISITES:
Eagle camera parameters properly setup

Second, setup the column parameters for cryoTEM

Besides camera parameters, there are also column parameters. These settings include
Magnification, Spot size, C2 and Beam shift

e Setup Column parameters

In the pink accented Low Dose controls, you can setup the column parameters.

Setting up column parameters

€
1. Find the [KelAbIef=Nele]ajige)| and expand the box. =l 2l LonDose Contl =
WV Low Dose hMode 25.3 /A2

Record: 11.0Kx Sp2 C2Z3968%
¥ Continuous update (see tooltip)

Define position of area
’7(3' Mone Focus O Trial

3. Tick “Continuous update”. Any change on the microscope Postionontitads: | ur

will now affect the settings.

4. In the “go to:” below, select a parameter set (here Rec.) F\dditiona' hearn shift (and DFtiIt)—‘

[ Set | Reset | 0.00, 0.00

- Offsets for: @ View © Search —

Defocus: Di’ Shift.  Set | Zeru'
Blanked |
2] Alons Unhlank

2. Tick “Low dose mode”.

5. Use the TEM controls (left panel, right panel) to adjust
to the required settings (e.g. 11.0Kx, spotsize 2, C2: 39.68%)

6. Untick the Continuous update again.

7. Each time the Column Record parameter set is selected,
the microscope will adjust to these settings.

.
= Dlcamera%Seipt Bhi-Eagle 2]

Setupl \u"iewl Focusl Triall Hecordl

Previewl Searchl Hesumel STOPl

15 -Pixel |Z| Senpt 2 |Z| 15-Fixel |Z|

8. Take an image (with the record camera parameter

set) by clicking Record in the _
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