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CryoTEM Introduction — Page 36 CryoTEM Introduction — Page 5

Vertical blot position Running order (in time before plunging)
Note: for this step, the chamber must be lowered. ~
* Pump the holder overninght
Set vertical blot position - Press BLOT
H J
T (filter paper
moves to the ~
mm e Check the 25L dewar

e Start a 15 minute bakeout
® Prepare the TEM

A

@l @ blotting position)

' - With the UP or
DOWN arrows, set
the mechanism to

the desired

position!t1?

¢ Fill the bottle of milliQ water
e Fill the 5L dewar with LN2
¢ Stop the bakeout and install the humidifier

¢ Glow discharge of the grids
e Cool down the GP2 system with the primary cryogen

® Prepare the Gatan station
¢ Retrieve the Gatan holder and mount it on the Gatan station.
¢ Cool down both

* Drying all tools (Heating plate, shoedryer)

Default vertical position Touch and flow :
e Fill the secondary cryogen

e Load the grids onto the dedicated tweezers
e Mount the filter paper and prepare the pipettes
¢ Get your sample

€€CE€€€<

1 The standard position is where the upper edge of the grid and the upper edge of the filter
paper are aligned with eachother.
21t is also possible to blot only the lower half of the grid (Called Touch and flow)
D Vanhecke | Adolphe Merkle Institute | University of Fribourg | Switzerland D Vanhecke | Adolphe Merkle Institute | University of Fribourg | Switzerland
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2. Remove the black stopper from the lower of the two tubes. Gently insert the holder
until the stop (O-ring is inside the tube, with resistance)

e Load specimen parameters

II | oot Rotates 180° before sample application 3. Connect the plastic tubing to the valve of the cryoholder dewar. Open V1.
v specimen application
| v e o (= untick for left handed people) ) i ) o
;] 4. Switch on the instrument with the 1/0O switch in the back.
| = dj S saciman eieation  ROtates 180° back after sample

application®

Delay time before blotting (
w0 | (G

Set to Os (no delay)

T

e Blot parameters

Sensor blotting: most automatic setting, highest reproducibility

Action: a sensor will continuously check the wetting of the filter paper, irrespective of:
- Warping of the filter paper (caused by humidity)

- Bending of the grid

. . Model 655 Workstation with
The sensor is adjusted to 3-5 pl sample volume and Whatman #1 TEM Holder Module

) — 00\

y y How many times the grid is blotted =T
{jg'bsl:;g::g -[(;5- ':;':ipnl: D (default = 1) ) @([» — V3 | S— \ )
‘ ewar evacuation

; max. 10 blots o — = // valve
Blottime [s]] 1.7 | | Set [ -[0] The blotting time® s =
Sensor additional ( N e T T e
blotting move [mm| 3t)  sensor blotting: ticked! Additional move: <=
Blotting window for sensor blotting Vertical blot position see be|OW |
!

420 mm [ - (e
¢ Set 17 30mm Set . . .
surt { End ‘_'J 91 L—°J Sensor blotting and vertical blot positions

@ "o
&
|| wm TuRBO PUMPING STATION

] L]

o
o}

of
of

& Tick for left handed people of if right handed people want to use the “blot from the back”

technique The pump will start and after a few minutes you will see the pressure dropping (needle
° The actual contact time of the blotting paper with the grid. This parameter is highly sample to the left)

specific. For 3-5 pl aqueous solution, 3-5 s are usual
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Startup of the system

- Turn on the power with the main switch at
the rear of the main unit
- The startup screen appears

i
Il’

MICROSYSTEMS

- After booting, the following warnings will

appear:
- Replace the filter paper
- Refill the humidifier tank
- Cool down the instrument by filling the LN2 container

Touch screen to start preparation

Just confirm all with the OK button. The main screen appears.

Demonstration: 1 hour before plunging

Sorial Ne.: 605107
Version: 01.03.06

WHEN:
1 hour before your cryo-session

ACTION:
Check the LN2 25 L dewar
Start the bake out of the GP2
Get the TEM ready for the cryo-sample

Overlaps with conventional TEM but is easily forgotten

z 3
Jel—w Humidifi ty 37-95
.......... u":eﬁ"';rofﬂrrp 4& Program modified - f aving go to the ed 5‘:«\ 1 The Status panel
pmm S 2 The process panel*
(#) LOAD FORCEPS | 3 Functional keys®

Rotate before —
Rotate home V4!
505 delay before blotting Nl

95%  LOAD SPECIMEN 4  Warnings and

= 7| ks blts __ messages.
: “":‘ | = 2 i a4 5 Name and status of the
) stomaticall =
Lo Sher30s asy 4] current program.
180°C
LN, TRANSFER ()

Settings £F ,Programs% LRotation J)J 3

= 13:47
\ "'é, 20171193

3 Info on environment, filter paper and cryogen parameters, alternating periodically between
actual and set values.

4 Where the individual steps of the freezing/plunging workflow can be activated in sequence.
5> special screens or functions can be called, e.g. rotation of the grid around a vertical axis or
chamber illumination on/off.

error

e Check the LN2 25 L dewar

You will need about 10-15 L of LN2 for your session (depending on the number of
samples).

Fill the dewar now if it is not at least half-full

GP2 Bake-out

Start a 15 minutes bake-out of the GP2 system to assure a water-free system

Experiment: short bake-out
1. Open the door of the environmental chamber
2. Start the GP2 (button on the back, right). Let it startup and acknowledge the messages.

3. Once the home screen has loaded, (tap to start) > settings > Bake out. Confirm the
three warnings and start the bake out process by pressing start. You cannot set a time
limit less than 1 hour.
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Demonstration: The Leica GP2 plunge freezer settings Demonstration: 45 minutes before plunging

e Please be informed WHEN:
45 minutes before cryoplunging

/\ CAUTION ACTION:
. il | Refill the bottle of milliQ water
Frostbite Hazard ammable Fill the 5L dewar with LN2
Avoid touching cold Avoid explosions; always Stop the bakeout
surfaces and handle liquid keep room well ventilated
nitrogen with care. and remove ignition sources. - : = ;
Overlaps with conventional TEM but is easily forgotten
e Get the liquid consumables (milliQ water, LN2)
LN2 boils at -196.5 °C Experiment: get the liquid consumables

MilliQ water

When LN2 evaporates, it expands at an ratio 1:700. Never place LN2 in a closed vessel OUlATRER NIl o[l R olelad 3
- empty the water and refill to the rim

- Careful: the blue cap is not closing water tight -3 maw
Destil Wisser
Gaseous N2 displaces oxygen and can cause fainting. If a person becomes dizzy while - % o
working with LN2, move him/her immediately to a well-ventilated area. Do not place [RLTIEITTEN il

those people on the floor! - Fill 5L of LN2 from the 25L dewar
- Make sure there is at least 5L left in the 25L

dewar for refills
- Meanwhile, lookm in the camera compartment of the TEM
- Scout for patches that are green (=electron transparent)

e Stop the bake out and install the humidifier

On the GP2, manually stop the bake-out (keep the chamber door open).
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Demonstration: 5 minutes before plunging Mounting the dripping tray

WHEN:
5 minutes before cryoplunging

ACTION:
Load the grids onto the dedicated tweezers
Mount the filter paper and prepare the pipettes
Get your sample

Below the chamber, find the mounting mechanism for the dripping tray

Last step before plunging

e Load the grids onto the dedicated tweezers

Pickup a glow discharged TEM grid with the dedicated forceps:
- H shows towards to the front (“home”)
- the glow discharged film shows to the left

o Glow discharged side of grid

i

Experiment: mounting the dripping tray

- Just slide the dripping tray in, in a horizontal motion.

- There are no fixing screws

Connect the demineralized water source

Fresh demineralized water is needed for keeping the humidity in the chamber

Prepare all tweezers available (usually 4).

Experiment: demineralized water
- Make sure you have topped the provided bottle with fresh demineralized water

- Detach (if needed) and fill the provided plastic syringe with maximum amount of water
from the bottle (you need 70 ml to fill the humidifier tray)

- Screw the syringe onto the tube with the blue valve (rotate the syringe, not the tubing)
- Open the blue valve (central arm of the blue part points right or left) and fill the
humidifier tray.

- Refill and keep 60 ml of water in the syringe for refilling. Each refilling: 30 ml
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Demonstration: 30 minutes before plunging

Experiment: fill the liquid ethane recipient
WHEN:

- Assure the primary cryogen recipient (black, 30 minutes before cryoplunging

round, about 1 cm diameter) is installed in the
GP2

ACTION:
Glow discharge of the grids

- Find the liquefier connected to the silicone Cool down the GP2 system

tubing. It is usually at the back of the GP2 or on

the heating plate. » Improved wetting by glow discharge helps to get a thin layer of liquid on the grid

- Place the gas liquefier over the secondary cryogen container. e Glow discharge of the grids

Glow discharge will modify the grid surface, leaving it hydrophilic. This greatly imporves
wetting and drop spreading.

The grid block

Find the grid block in the drawer of the cryostation table. Please bring your own grids.

TEM grids have two sides:

- Shiny side (usually a bit darker)
- Rough side (usually more coppery/brlght orange)

- Check the temperature on the GP2 display. Wait until the temperature has adjusted verify on which side is the film

(usually to -180°C).
Place the grlds with the film up in the grid block (in this case, the shiny side up). When

- Open the main valve of the ethane bottle (counterclockwise) finished, cover the

g . . . . ) petri dish and move
- Adjust the needle valve on the manometer until a white gas flows in to liquefier. (turn # o the glow

towards you will increase the flow, away from you reduce the flow). Be careful with the . .
discharge in the

needle valve!

- After about 10-20 s (depending on the flow), a watery reflection will be visible on the
window of the liquefier. This means, the recipient is filled with liquid ethane.



S GT :|eos awi| YW g :|eos 1uaiin) Jeqw T-3 0°Z :|eo8 ainssald
Sasse|S Sulieam aJe NOA J1 0S|y 'S9]3008 Ajajes Jeaj\

"auey3a pinbi| yum

[ny2.4e AjaWalIXa ag ‘ZNT 40 doJp e ueyl ajow Yan|A 's3NY upys ayi uo aueyia pinbi|
40 doup e ey} Sulueaw 1939 1504JudapIa7 MO| Ajuo sI Uay| D,88- 1e S9Z93J4 dueyl3 "3]qe1 ay1 JO apIS Y| aY1 Uo Yaums Jamod paJ ayi asn

(sueyia) ussoAid Asepuodas ayr ||l e waisAs ay3 uo youms ' dais :Juawiaadxy

“Sul [B3S UO0dI|IS 9y} UO 3sa1 Apjadoad jou pip
paso|3 Ajzadoiad j0u Ssem [|3q 3y Y3 ‘payoeal aq J0UUEI MO[3( Pa|IeIap WNNJeA 3y} §|

[eas 3ySi3-J1e ue saunsse yaiym ‘Sull uoal|is
9y3 uo Aj919|dw 09 1534 ||2q 3Y3 24NS BN ‘¥

[ECETERTON:

(1199 3y3 J0 wWonoq 3I|-40441W Y3 =)
9p04193|3 3Y3 U0 SPIIS JNOA yum — ysip 1419d
aise|d ay3 Inoyum —oojq p1u8 ay3 adeid ‘g

(uany usys ‘uado) |[2q 1y3L ay3 uadQ 'T
91e|d Suizeay ay3 uo Yyaums :juawiaadxy

984eydsip mo|3 OINIT3 3y ol sajdwes Suipeon :judwriadx3




Demonstration: 10 minutes before plunging

WHEN:
10 minutes before cryoplunging

ACTION:

Drying all tools (Heating plate, shoedryer)
Fill the primary cryogen

Experiment: Step 2. Setting the dials

CURRENT VOLTAGE

- You always use the right bell. Therefore
the dial selector must point to the right.

3ImA
150 A

30 mA

- The CURRENT dial points to 3 mA

- The VOLTAGE dial is set to about 60

It is essential that all tools and recipients are dry

e Drying of the plastic recipients / beakers

Water is your biggest enemy in cryoTEM (and your biggest friend). It is absolutely
important that any recipient and object is as dry as possible. Especially the beakers.
For this we re-use a home shoe-drying application.

Experiment: assure dry LN2 recipients

A beaker that was filled with LN2 (or still holds LN2) will
be prone to ice formation (water from the humidity of
the air).

- Place it on the cryotable and put one of the big tubes
loosely in it.
Turn on the timer to 15-20 minutes

\ il

- Do not use this beaker as long there is water (ice or

liquid) in it

Experimen: Step 3. Switch on the pump

Flip the pump toggle to I. The pump starts and PUMP

the pressure begins to drop.

Within 20-30 seconds, pressures below
0.1 mbar (E-1) are reached.

- If this is not the case then the bell was not properly closed (see page 16).

Caution: the needle valve is extremely delicate and fragile. Proceed with utmost care

e Drying of tools on the heating plate

The heating plate can heat to 100°C and there is no temperature display. It is
empirically set to about 50°C. Do not change the temperature settings unless you know
what you are doing!

Experiment: Step 4. Set a vacuum of 2.0 E-1 mbar using the needle valve

- Find the needle valve on the right of the right bell
- Adjust it (never tighten it further than the slightest of resistance!) until you reach
2.0 E-1 mbar (or there about, +/- 0.5 mbar)

Note: the pump will continue to evacuate the
bell and you may need to readjust the vacuum
during later steps
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e Cool down the GP2 system with the secondary cryogen

The cryo-gridbox is your shuttle between the GP2 and the
cryoholder. One cryo-gridbox provides space for 4 grids.

The positions are counted from the slot notch, clockwise. (the
red arrow points to slot 3).

Cryo-gridbox types

e Cool down stand and holder Screw caps: do not use

It is important to cool them down at the same time

Experiment: cool down the cryoholder and the stand recipient

1. Pour about 1L of LN2 in a dry plastic beaker w‘ £ | «‘ @ Pin caps: for temporary storage (e.g. max overnight)
R . They are grabbed, opened and closed with a crayon grabber

2. Start with the dewar of the holder. Top up o

the dewar with LN2 (boiling vigorously)
Rod closure: best for immediate use

\.; ;
3. Immediately fill the black round recipient of =
the stand. Do not fill the entire stand: only fill

until the rim of the aluminum parts.

Note: you can remove the plexiglass cover, but ideally, you pour through one of the two .

holes of the cover.

4. Repeat 2-3 until thew LN2 is stable — not boiling vigorously anymore.

Experiment: prepare for cooldown

Before starting to cool
- Place the cryo transfer container inside the plunging chamber. Remove the lid of the
transfer container (the one with the two little holes)



"}l JUNOW pue puels ueien ay3 01 Jap|oy ayl uluq Ajngaled
"J9P|0Y Y3 9AS1JID4 PUE 13|ul Jemap Jap|oy ay3 wouy Suigny dnasejd ay3 yoeiaq ‘g

‘(Jereuoziioy 03 diff) TA 950D *M34IS IB|q Y3 YIM JEMIP JDp|0Y 3Y3 1B SA|BA 343 3S0|D 'C
(dnr aya ul 9|qisiA 10U
p1u8) paso|d si saxue|q 3yl auns ayelA ‘dwnd 3yl ul 3jiym J3pjoy ay3 jo di3 3yl 3o3yd T

13p|oyoAI) uejen) 3yl aAsII3a. ;JuaWILIRdX]

uonels Suipeo| sjdwes |AJ1 9y3 1e
Jejnoouliq ay3l Japun pueis ueleo ayl aoe|d

3)
49qqeJ3 uid xoqp1a3-oAid e :pasn §|

(@) 4ddoss ay
(D) poda xoqpus-oAdy -

(g) 1001 Sundip uelen ayy
(v) siozoamioAn jouied g -
:uoliels 3uipeg
INJL Y1 Jo Jejndouoiq ay3l je s|00} Alessadau ayi ||e 199 "Apeau S| puels ayl ainssy

J3p|oy uelen ay} aAS143D] pue uollels uelen ayl aledald e

(D 08T-) a4n1es2dwa] paJisap

9y3 yoeaJ 03 seynujw QT 03 dn e} ued 3
"}iq B }lem uay] “Jaquieyd

Suizaauy ay3 Jo wonoqg ay3 ysnoays
3|qqng 01 sMe1s ZN 3yi [1aun Jnod -
(18'T 3noge pasu

[I'M NOA) ZNT Yam Jxesq 1z syl || -

'Spi| 9A1309dsau
JI9Y} YHM paJanod aJe yjog -Jauleuod uadoAsn Asewud yoejq e pue xoqpla3-oAud
e Suluiejuod (d)jesw) Jauieuod Jajsuesy oAd ayl suleluod mou Jaqueyd Suidunid syl

jJuawiaadxy

Kip pue uesp aq 3Shw JIaquieyd SuizaaJj 9y} Ul syuauodwiod ||y

ua30AJ40 Alepuodas ayl yum umoq-|00)

'paJ00d Aliadoud 3q 10u ||Im wW3sAs JnOA pue 31e| 0031 } 0 991 4O S30| 393 pue walsAs
ay3 11sAgeq 01 aney ||Im noA pue Ales o003 siyy Sutop :Ayou1 si dais siy3 Jo Suiwiy syl

410g UMOP |00) "puels Ueies 3yl Uo 3l JUNOIA
J3p|0oY UeleD 3yl 9A31413Y UOoI1e1S Ueleo ay) aJedald
INOILY

SuiBun|doAJd ai10j9q sarnuiw Qg
INIHM

SuiBun|d aJojaq sanuiw g :uonessuowaq

‘ded o13se|d ay3 yum 3 JaA0d pue juaididas uadoAsd Atewrud ay3 Junoj -
*wa3sAs yojou
pue uid swes ay3 3uisn JopuljAd SuiBun|d ay3 03 JoUIRIUOD JBJSUBI} WJIBM DY} JUNOIA -

Jaulejuod Jajsuedy ayy uj uid ayl JaA0 xoqpuB O/UD 3yl jo qomu ay3 aoe|d -




