Lattice Determination

Henning Stahlberg,
Biozentrum, Uni Basel, Switzerland
c-cina.org

2dx Workshop
Basel, August 23-26, 2016

5-2dx-2016-Lattice-Determination.key - 22 Aug 2016

The Third Dimension
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The Third Dimension

Real Space Fourier Space
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Diffraction Spots in 2D

Lattice Lines in 3D
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The Missing Cone

Real Space Fourier Space

Diffraction Spots in 2D
Lattice Lines in 3D
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The Third Dimension

Real Space
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Fourier Transform of the image
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Automated Lattice Determination
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Fourier Transform of the image

Automated Lattice Determination
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Fourier Transform of the image
- blurred, flattened :

Automated Lattice Determination
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Fourier Transform of the image |
- blurred, flattened 6

- Peaks searched
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Fourier Transform of the i |mage
- blurred, flattened

- Peaks searched ; ¢ -
- one copy at each Peak created and averaged _

ALitemated Lattice Determination
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Fourier Transform of the image

- blurred, flattened :

- Peaks searched : ' .

- one copy at each Peak created and aVeraged
- Lattice Peaks searched bt :
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Fourier Transform of theii |mage

- blurred, flattened

- Peaks searched : : :

- one copy ateach Peak created and averaged
- Lattice Peaks searched ; '
- Lattice found.
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Fourier Transform of the image
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Fourier Transform of the image
- Shift-“R” :
- Two independent spots clicked

Lattice Refinement: <17,-34> <37, 15>

j

Current Point: 37

Miller Index:
Add Point Accept First Lattice Accept Second Lattice

Delete Point Clear All

Manual La_ttice Determination
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Fourier Transform of the image

- Shift-“R”
= Two independent spots clicked
- Lattice accepted

Current Point: 304 56
Miller Index: 2 7
Add Point Accept First Lattice Accept Second Lattice
Delete Point Clear All

Manual La_ttice Determination
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Fourier Transform of the image
Shift-“R”
Two independent spots clicked
Lattice accepted

More spots added, and new lattice accepted

Lattice Refinement:

j

n
Current Point:  -240

Miller Index:
Add Point Accept First Lattice

Delete Point

<17.1487, -34.4325>

<37.3701, 15.531>
y

Accept Second Lattice

Clear All
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MioK1-film | 2dx (4.0.0)

© Ll MioK100/MIoK 10099001200

U A AGLCACE A VU VeV, VeV, U
New 2nd lattice would have been 0.0,0.0,0.0,0.0 (Score = 0.0),
Due to the bad score it will not be used.
mesms 2dX_gOLSPOt - TO GOROIALO @ fAirst SPOLLIGL. mmmmmmmmmmm e mmm e s e e s e s e o
=== 2dx_lencalc: To calculate some values for the tilt geometry determination.
wews emtilt: To calculate the tilt geometry from lattice distortionms.
1. TILTAXIS = -41.3310 = ALPHA - PHITLT
2. TILTAXIS = 86.22306 = ALPHA 4 PHITLT
Taking second option.

# CTF correction (Part 2)

& Generate Map

= NOT saving tilt geometry from lattice, because of low tilt.

= 2dx_calcmag - to calculate the theoretical magnification =
Theoretical magnification is 22011.695, give: i
= Angle in reciprocal lattice is 94.065. -

2dx_makedirs
initialize

Pre Band-Pass Powerspectrum
Post Band-Pass Powerspectrum

Masked and Band-Passed Powerspect

ted Average Powerspec

° & Init Program Get Lattice & Tilt > (o[ @ [ ¢
& Init Files and P. -
o Setup Level: Advanced I ::| Results
& Calculate FFTs . r
Determine Lattice DO Yes No lattice 37.361, 1.
# Get Defocus & Tilt Lattice Determination Algorithm to run LATTICE_TLTAXIS "86.22306"
v 0=FindLattice (search for one or two expected lattice(s) based on real cell) s LATTICE_TLTANG "-23.3176.
Get Lattice & Tilt L 1=GetLattice (guess new lattice based on peaks in FFT) LATTICE_TLTAXA "_63.7770-
& Refine Lattice Lattice Determination: RMSD Error :g. 13384 LATTICE_TAXA "_61.7924-
Lattice Determination: Peaks used i 140 of 140 = "
# Calculate Crystal Tilt from Carb... Lattice Determination: Node/Peak Density iy 1.6507 R EE b
& CTF Correction (Part 1) Real Unit Cell Length (for entire project) 1310 131.0 e it 220115022
Real Cell Angle (for entire project) y laterror_abserror 54.0826
& Get SpotList Regenerate Peak List Q¢ Yes laterror_rmsderror 1.3364
Initial number of Peaks o laterror_peaksused 140 of 140
# Unbend| Number of Peaks o 14 laterror_nodepeakdensity 1.6507
¥ Get SpotList (or refine) Inner exclusion radius for first peak list generation ,ﬁ LATTICE_done y
Deilta tolerance for lattice refinement m30 SPOTS done o
# Unbend Il Test other handedness also? DO Yes No
: Reciprocal Lattice Images Kk
# Unbend MovieA1 G 17.1487 -34.4325 37.3701 15.531 FPT of Image
Second (bad) Lattice FFT of D led I
# Unbend MovieA2 RS0 S s st of Downsamp. mage
4 Unbend MovieB Sonnnd Inticn aviete. A Yoo #%_No Edge-Tapered Image
Output (Double click for logbrowser) Verbosity Level: Low B s

Status Preview
calc. uag- 220117 sase guaLs IR 7Pz 1oKk10099001200_red_t4.mrc |
Unbend 101 102 103 104 108 106 =1 1904 1904 1
unb.I 35 74 66 96 168 219 4
Unb.II 35 83 65 113 161 228 460.4 Origin x,y,2: ° ° )
Moviea - - - - - - -———|Sample Xx,y,2t 1904 1904 1
MovieB P - - - - - e Cell Axes: Jeos Juos 1
PoworBins (A) 15 12 9 7 5 90 2 of

(noise=7) ’ 818 77 89 15 7 & ¥ 4
Tilt Info Defoc. Latt. spSplit 0-U5a0ie=d

rid TAxis 89.7 86.2 89.7

Syssetsy Sytes:
Grid TAngle -16.4 -23.3 -16.4 ~28.0f Ty T —
Xst. TAxis 25.9 -61.8 25.9 2s.8) .,
Xst. TAngle 16.4 -23.3 16.4 28.0f, 014
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