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2D crystals
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SRS Motivation for 2D crystals (l)

“(close to) native environment” for membrane proteins

Lipide bilayer
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Motivation for 2D crystals (ll)
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2.

2D crystallography
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2D crystallography summarized

qplane
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3.

Fixed target experiment at FELs
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(5 Sample

2D crystal (~ 5 nm)

Sugar embedding (~ 150 nm)

|
Membrane (~ 50 nm)

Wafer

support
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SR «Diffract before destroy»
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(z = 83 mm) S. Boutet et al. (420 m upstream)

Science 337, 362 (2012)
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Data acquisition
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4.

“Recent” results from LCLS experiments
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(5 LCLS experiment

CSPAD 2D pixel detector
~ 20 cm distance

Vacuum
“Room” temperature

e

Sample holder
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Lr—“ November 2013 data

bR D96N

Run r0127:

Nr. of images: 968

Acq. Rate: ~1.5 Hz

bR mass: «few» ug

Sugar: 0.5% glucose

Support: 20 nm Si;N,-membrane, 100 x 100 pum windows

Wavelength:  1.467 A
Detector dist.: 0.235m

Tilt angle: 0 <:

lllumination: off
Pump laser: off
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«Single crystals»

42 1 968 (4.3%)
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«Few crystals»

465 / 968 (48.0%)
(including single crystals)
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«Too many crystals»
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Peak position prediction
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(5 Rescaled reflection intensities
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(5 Rescaled reflection intensities
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(5 Rescaled reflection intensities

I((11,2)) 51+ 4.1ph -

4.5 A

100

80~

70~

60 —

50~

nobs

l
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

40—

30

10

-30 -20 -10 0 10 20 30

ph,resc

PSI-HOP  05.052015 Page 27



PAUL SCHERRER INSTITUT

(5 Rescaled reflection intensities
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D.

Summary of the facts
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(= Facts

+ «Best» membrane protein 2D crystal

» 2D crystals stay flat

« 2D crystals survive in vacuum and at «room» temperature
« 2D crystals diffracted before getting destroyed

« Data acquisition is possible at > 1Hz

« «2-3 mJ»: 10 photons per peak at 7 A, 1 photon per peak at 4 A

« Tilted data analysis not yet implemented
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(25 Wishes

« Optimize everything: background, detector, analysis tools, ...
« 10 times more photons on the sample

« Longrange crystal order at ~200 nm
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6.

Complementarity with cryo EM
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(25 Complementarity
Electron microscopy : -
. ) X-ray diffraction
(diffraction) 4
Traditional Few tens of structures

(radiation damage
limited)

<5-10 A
Soon 3 A
Cryo conditions

Only powder

Ultrafast
(diffract and destroy)

<4 A???
“‘Room” temperature /
Pump-probe
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