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Single-Particle Electron Microscopy

Data Analysis and Model Reconstruction

James Z. Chen
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Data Processing Pipeline
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Data Processing Pipeline
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Particle Salection




Template Matching

Local Correlation Function (LCF) for image intensity matching

Spectra Correlation Function (SCF) for overall shape matching

SCF(x)= — (M, ® ACF,ICF)
7 Nyo(ICF) " ° &

| is a template imag&]; andMg are template masksl; andNg are pixels under the respective
masksACF is the auto-correlation function bfando( ) is the square-root of variance.




LCF & SCF Functions
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Sourceless Of Templates
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Particle Alignment




Particle Classification

Goal: improve SNR by class averaging
» PCA to identify eigenimages (modes)
» decompose images in theigenspace

e find point clusters = classes
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Particle Classification




Model Reconstruction

GODEL,ESCHER,BACH:
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Back Projection




Common-Line Principle

Three-dimensional
Fourier transform
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Inverse three-dimensional
Fourier transform

Two-dimensional
Fourier transform
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Fourier transform




Model Reconstruction

3-D object
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N-ethyl Maleimide Sensitive Factor




Structural Analysis
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