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SINGLE-PARTICLE PROJECTIONS – MOLECULES NEGATIVELY STAINED
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• ALIGN & AVERAGE
• ESTIMATE RESOLUTION
• SORT/CLASSIFY
• FIND ANGLES
• RECONSTRUCT
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SIMULTANEOUS SHIFT AND ROTATION ALIGNMENT
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Van Heel and Frank, Ultramicroscopy 1981

Limulus polyphemus hemocyanin
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RANDOM-CONICAL RECONSTRUCTION – PRINCIPLE
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Penczek et al., Scanning Microscopy 1997
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E. coli ribosome                    Octopus hemocyanin Calcium Release Channel
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CRYO-EM RECONSTRUCTION ASSISTING IN PHASING THE X-RAY STRUCTURE
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HEPATITIS C VIRUS IRES INVADING THE HOST RIBOSOME
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ATOMIC MODELS THROUGH FLEXIBLE FITTING I
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ATOMIC MODELS THROUGH FLEXIBLE FITTING II

Hashem et al., Nature 2013
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Top: classes derived by supervised classification
Bottom: classes derived by Maximum Likelihood classification

11,415 particles
in common

Scheres et al., Nature Methods 2007
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“STORY IN A SAMPLE”
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EF-G mutant binding to “PRE” complex
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T. cruzi ribosome
Liu et al., 

PNAS 2016

Calcium release channel
Des Georges et al., 

Cell 2017

AMPA receptor
Twomey et al., 

Nature 2017
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