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KDa – GDa

MDa – GDa

We walk through 
Biomolecular Hierarchy

• http://pioms.ucdavis.edu/

HIV Env protein



 

Logic of biological phenomena
reduced complexity

Model Molecular Systems
 Spatial configuration of functional 

  complexes in cells
 Structural intermediates from 

  the dynamic events

Cellular SystemsTissue Systems

Proteome
Space

Isolated molecules

• http://pioms.ucdavis.edu/



NANO phase 2 towards human health

Monday
12-13: Introduction (Dr. Varpu Marjomäki and 
FiDiPro Professor Holland R. Cheng)
13-17: Nanoformulations (Dr. Varpu Marjomäki and 
Dr. Silke Krol)

Tuesday
9-11: Cell trafficking (Dr. Varpu Marjomäki)
13-15: Cell trafficking EM (Dr. Varpu Marjomäki)
15-17: BioImageXD (Dr. Lassi Paavolainen)

Wednesday
9-11: Algorithms for light microscopy 
quantification (Dr. Lassi Paavolainen)
13-17: Algorithms for LM continues (Dr. Lassi 
Paavolainen)
15-17: EM imaging and 3D structural analysis 
(Mo Baikoghli)
Thursday
9-11: Nano Machines and Electron tomography 
(FiDiPro Professor Holland Cheng)
13-15: Case Study and Nano Machines (FiDiPro 
Professor Holland Cheng and Mo Baikoghli)
15-17: Multiphoton imaging (Johanna Laakkonen)
Friday
9-12: Metabolic imaging (Prof. Ulla Ruotsalainen)



• http://pioms.ucdavis.edu/

Or 
1,000,000 nm

Or  1,000 nm



• http://pioms.ucdavis.edu/



Proteome Imaging

Electron/ X-ray tomography

XRF





Genome In/Out via a 30nm particle

Cheng  et al. Structure (1994)



Genome brings 
180 protein 
subunits into a 
mega-capsid 
cage 1F8V.PDB

Cheng  et al. Structure (1994)



Cheng  et al. Structure (1994)



Cheng  et al. Structure (1994)



Cheng  et al. Structure (1994)



RNA 
stability

Transcription 
efficiency

Replication 
complexes

PCL vaccine, engineering packaging cell lines



Cytopathic Vacuoles - 
Membrane Compartments for Replication !!

ET Tomography

Replication 
complexes

RNA 
stability

Transcription 
efficiency



RNA 
stability

Transcription 
efficiency

Replication 
rate

PCL - RNA packaging



 || Professor R Holland Cheng | MANHOPE OPENS for oral, dual-modal activation of immune protection  ©2009 | UCCN08-639 | UCCN09-098 CONFIDENTIAL

Protein-RNA interaction in flu virus
Noda et al. Nature 2006 



Conformational proteomics – protein modularity

• http://pioms.ucdavis.edu/



Reduced complexity by molecular adaptability 
from common building brocks

SV40                                         polio                                 BTV Vp7

FHV                                           NwV    

CCMV                                       SBMV    



Acta Cryst. (2008). F64, 318–322



HEV -strand jellyroll core 

• The sheets in the core of a globular 
protein are typically constant and 
conserved in sequence and 
structure

• Much of the surface is composed of 
loops and tight turns that connect 
the helices and sheets of the core

• The surface is a complex landscape 
of different structural elements

• These surface elements can be 
engineered to redirect the 
interactions with other proteins

• http://pioms.ucdavis.edu/

US20120301494 A1 (2012)
US20120064169 A1 (2012)



Therapeutic 
packaging

ligation

•http://pioms.ucdavis.edu/

hyperthermo cancer therapy 
 on magnetic field frequency 
triggers

Beyond a simple DNA vehicle



• http://pioms.ucdavis.edu/
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