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Abstract:
Single particle cryo-EM imaging and 3D reconstruction methods are revolutionizing structural biology and drug developments. 
While stable structures that can be expressed/purified in large quantities can be solved routinely to 2-4 Angstrom resolutions, 
the dynamic compositions and conformations of many protein complexes (“machines”) that are essential for their functions 
pose serious challenges to current sample preparation/characterization methods and image processing/3D reconstruction. To 
fully understand how these macromolecular “machines” function in situ in the cells, thin sections of cells or tissues need to be
imaged and 3D reconstructed using cryo-correlative light microscopy and electron tomography. However, accurate targeting of 
the protein complexes in the large volume of cells and the limited power of electrons penetrating the thick cells pose serious 
challenges in sample preparation, data collection, computational analysis, and computing resources.
In the Jiang Lab we utilize cryo-electron microscopy (cryo-EM) and cryo-electron tomography (cryo-ET) to study structures of 
protein filaments implicated in neurodegenerative disease, human viruses, phages, macromolecular complexes involved in 
cancer, nanobiology technologies, and drug discovery. We also aim to broaden the applicability of high resolution (2-4 Å) cryo-
EM to targets of low abundance or high level of dynamics by experimental and computational methods.
In this presentation, Dr. Jiang will first briefly review the past and current state of cryo-EM, its impact in structural biology, and 
the essential contributions from physics, materials, data science, and other fields. Dr. Jiang will then focus on the discussion on 
the future developments of cryo-EM to address the challenges in single particle cryoEM and cryo-ET and advocate for close 
collaborations with experts in microfluidics, light/mass spectroscopy (sample preparation and characterization), polymer 
chemistry/materials (sample preparation), particle accelerators and instruments (affordable MeV TEM and desktop TEM), deep 
learning and data science (image analysis and 3D reconstruction).

“Technology Challenges in seeing how molecules work at atomic resolution in a cell-
structural biology today, tomorrow and later.”
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