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INSIDE THE CELL, 

A WORLD OF COHERENT VIBRATIONS  
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Symphony of life, revealed: New imaging technique 

captures 

vibrations of proteins, tiny motions critical to human life 

This graphic visualizes the vibrations in lysozyme as 

it is excited by terahertz light (depicted by the red 

wave arrow). Such vibrations, long thought to exist, 

have never before been described in such detail, 

said lead researcher Andrea Markelz, ( University of 

Buffalo). 
 

terahertz near-field microscopy 
NATURE COMMUNICATIONS | ARTICLE 
Optical measurements of long-range protein vibrations 

Gheorghe Acbas, Katherine A. Niessen, Edward H. Snell & A.G. 

Markelz 
Nature Communications 5, Article number: 3076 doi:10.1038/Published 16 January 

2014 

Our Signaling Molecules Vibrate  with Defined Patterns 
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a singular vibrational entity in a web makes it 

exhibiting connectedness 



The Spider Web: a Complex Adaptive System 





Interrogation of Nanomechanical Signatures 

During Stem Cell Development 

(“Nanomechanical characterization of cellular activity - Sonocytology”) 

Sound from single yeast cell 
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Dead cell 

Vibrations arise from the integration of various oscillatory rhythms, from 

nanomechanical properties of subcellular structures up to the cell surface. 

Oscillatory patterns can be recorded by Atomic Force Microscopy (AFM)  

and subsequently transformed into audible sounds.  

James K. Gimzewski (UCLA) & 

Carlo Ventura (GUNA ATTRE - Advanced Therapies and Tissue 

REgeneration, Innovation Accelerator, CNR, Bologna, Italy) 



Re-Creating Cardiac Cells  

With The Sound Of Cardiogenesis 
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A New Vision of 

the cell world 

and Regenerative 

Medicine 
Reprogramming tissue resident 

stem cells with no need for stem 

cell/tissue transplantation, by a : 

non-invasive, inexpensive, 

personalized, and easily 

deliverable on large-scale bases 

technique. 
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