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Microscopy and Scale Background
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Microscopy and Scale Background
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Methods for protein structures Background
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Electron Tomography (ET) — [BEEXCIGIIe
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Technical Problems in ET Problem

> Noise (SNR <0.1)
Caveolae of PAE cell
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Technical Problems in ET Problem

> Nolise
> Incomplete Data
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Technical Problems in ET Problem

> Noise
» Incomplete Data
> Distortions in large-scale reconstruction
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Technical Problems in ET Problem

> Noise

» Incomplete Data
> Distortions in large-scale reconstruction

> Large computational resources and processing time
- 8K*8K, TB
 several months
« an exascale computing problem
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Our research

for large data
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Our methods

® Straight-line projection model

Biological
sample
Straight-line
electron path
o he & i
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Curvilinear
electron path
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Our methods
® Curvilinear projection model

I = {peu(lto <t <t}
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Our methods
B Generalized radon transform

ty

Rru(x,w) = v(x,w) = ]uhxﬁw(t}]dt

to

B Determination of the curves 7x . (t)

Projection map:

Poo (Yo (1) Vo (£): Y (1) = (1, 72)
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Our methods
B Reconstruction

Ra(C.@)° v(C.q)= Oulg. ()Mt y(X) = R='u(x)

Ly

® Two reconstruction methods:
o Filter Backprojection (FBP) (easy)
o Iterative methods (noisy+incomplete data)
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Our methods

® ASART based on a curvilinear projection map
o Initial value (BPT and FBP)
o Modified multilevel scheme for data access
0 Adaptive adjustment for relaxation parameters
o Curvilinear projection map

L0 _ X wigui(Re()

I iy Wij

(k+1) _ & S wgjul) b N (k)
Uy = U ) Y0 wij LAy wikuy 5 (4i(Po(7)) = Ly winty)

XH Wan, et. al. J. Struct. Biolo. 2011
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There is a distortion
because of the straight—
| ine projection model.
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Electron Microscope Tomography”. SIAM Journal on Scientific
Computing, 35(5).
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Results
> Straight-line projection model+FBP

[NSTITUTE OF COMPUTING TECHNOLOGY , CHINESE ACADEMY OF SCIENCES




CNCP 2014 Rt R B A ER LG T G

Results
> Curvilinear projection model+ASART
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Our methods

® Parallel strategy for iterative reconstructions

o Decomposition of reconstruction into independent slabs
along Z-axis

o Computing the polynomials of each X-line in parallel

0 Blob-ELLR
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> Blob-ELLR

memory requirments
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XH Wan, et. al. BMC Bioinformatics. 2012
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XH Wan, et. al. BMC Bioinformatics. 2012
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> Large-scale Electron Tomography

» How to combine light microscopy and electron microscopy

< New technigues in fluorescence microscopy allow us to
label specific biological molecules for light microscopy and
then stain for electron microscopy.

Fluorescence Microscopy Electron Microscopy
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NCMIR
Future work [_T

> Large-scale Electron Tomography
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