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Rapid development of cryo-EM in the past 20 years

3DEM GRC 1985 (98 attendees, under-subscribed)

3DEM GRC 1997 (140 attendees)

Chair: Wah Chiu
Vice-chair: Nigel Unwin

Chair: Ronald Milligan
Vice-chair: Bridget Carragher

The Resolution Revolution (~2012-2014) had many aspects...
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Leginon / SerialEM / EPU, ...
MotionCorr2, Unblur, ...

Relion, Frealign, CryoSparc :
5% d 200 SRR AR, o 14 independent structures
% used in map!




Grid preparation can still be a challenge...




The Spotiton Project:
_Improving Current CryoTEM Grid Preparation Methods
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is the nanowire gird made and what kind of variations we have

QS ZANNNI\ 777 1
\ k\

p

9/26/2016 HV HFW WD  mag & | [— Y p— " v 17 © |mag m ﬁ 3/412016 HV HFW WD
11:08:11AM | 2.00kV | 226um | 9.9mm 659 NYSBC Helios 650 200Ky 18T pm  fAmm | 799 ® | 8:48:50PM | 200KV | 18.7um | 4.1mm

2 pm
s3mm NYSIC | elivs 850

Prepare glass slide

Soak slides in acetone for at least 4 hours in the glass
“slides container box” in the fume hood.

- Pull out the inner glass rack from the staining dish
and let slides dry.

- Soak slides tween20 0.03% solution for 2 hours in
glass Coplin containers.

- Rinse slides by transferring to Coplin jar full of water.

Pull out of the water and observe that the water
flow off leaving only few drops.

Let the slides dry

slides container box

Coplin containers

Holey film preparation

- Prepare the humidity chamber by spray water on the
wall (with paper towler attached). The humidity
should be at least about 60% at room temp,

- Quickly transfer the slide from outside the chamber
into humidity chamber and immediately squirt a nice
continuous smooth layer of plastic solution =1.5ml of
0.25% plastic in one wide stream by squirting across
the top age of each side in one motion

- Do this move a petri dish lined with tissue to collect
run-off and dab the end of the slide to blot the
accumulate solution at the bottom edge.

- Let the slide dry. You should see it turn from cloudy
to transparent as the water droplet evaporate

- Keep the slide in the chamber until it completely dry
***The size of hole and hole/carbon ration is
depend on difference dew point between room and
humidity chamber***
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* 2-domain protein — hydrophobic &
charged

* On Vitrobot: only 15% of particles
have both domains

* On chameleon: 73% of particles
have both domains!
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EM data validation (local resolution map, FSC curve, etc.)

We are able to solve the
structure of The histone P=is !
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Fast plunged grid at
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33 ms

Slow plunged grid at ' s
Fast plunge speed requires fast wicking but sometime it leads to uneven ice distribution
(top panel) across grid square. In this case the ice near the edge of the square is either
empty or much thinner (12 nm range) than the ice in the middle of the square (can be as
thick as 80 nm). Slow plunged grid (lower panel) shows even ice distribution.




Modifying grid preparation conditions (lower the
plasma clean time) in order to maintain wicking when
the grid is frozen can produce much better ice across
the whole grid square. The square is also intact
without any empty holes near the edge.



Time-resolved cryoEM with Spotiton

operation terminal

sled for sample holder

sled for cryogen bowl

humidity monitor

dispensing head
controllers
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Time-resolved Spotiton >>> System overview
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Time-resolved Spotiton >>> System operation
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Motion On-the-fly tweezers On-the-fly timepoints
profile timepoints Distance (mm) : Laisp-1 tsamp-1 Laisp-2 tmix
to - -0 E ‘
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¢ 1  Grid acceleration <
T ~1360 | . Grid max velocity qmmmm
ethane « Dispenser distance above cryogen <mmmm
N ————
. Achievable mixing times:
nitrogen drawer
+ Typical: 150 ms
¢ Minimum: 89 ms
* Maximum: > 500 ms? [limited by wicking on grid]
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Time-resolved Spotiton >>> Sample deposition

>>> On-grid sample
overlap can be
controlled

apoferritin

70S ribosome Fine tip

alignment

Acceleration-dependent
sample overlap:

Accel. rate Rep #1 Rep #2
(m/s?)




