
Nikhil Malvankar Asst. Professor of Molecular Biophysics & Biochemistry, Microbial Sciences Institute, Yale 

cellcell

Electronic control of bacterial behavior via protein nanowires
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We have found that these nanowires are made up of cytochromes

Geobacter

Protein nanowires

Closely-stacked hemes
in cytochrome filaments

transport electrons
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Electron Transfer

Three major research themes
1) Nanowire diversity and biological role: We are findings that nanowires are widespread in diverse 
bacterial species and are used for a broad range of physiological and ecological functions.

2) Assembly machinery: We are identifying the nanowire assembly machinery using genetic tools 
combined with x-ray crystallography and cryo-electron microscopy and tomography.

3) Conductivity Mechanism: Existing models of biological electron transfer cannot fully explain such high 
conductivity in proteins. We are building a new fundamental framework by performing conductivity 
measurements as a function of several physical and chemical probes.

Many environmentally-important bacteria respire by exhaling electrons 
over 100-10,000 times their size using protein nanowires as a snorkel

Bacteria-powered Multifunctional Materials and Technologies based on Protein Nanowires

JOIN US!  Our highly interdisciplinary team is solving many mysteries of bacterial nanowires 

Please come chat with us to match your interests with our training opportunities. Rotation projects are experimentally or 
computationally oriented with possibilities of combining both and no background in a specific discipline is necessary. 
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