Title: Microscopy of cells on nanostructured substrates
Abstract: Developing methods for correlated light microscopy of live cells and focused ion beam milling and electron microscope imaging of the same cells
Introduction: We are developing a method to construct 3D nanoscale resolution images of cells and their interface with to other structures such as microchip sensors and nanostructured surfaces. This project is about refining these methods using the light microscopy systems at DTU-Nanotech and the FIB-SEM systems at CEN.
Perspectives: Nanostructured surfaces are abundant in the natural environment of living cells where they help guiding cells to the right positions and make them perform the right functions in appropriate places. Artificial nanostructured surfaces have been shown to influence cell in many ways and this is a new research area pursued across several groups at DTU-Nanotech. The methods developed in this project will be a basic tool for such investigations in the future.
Project goal: To follow the behavior of cells on nanostructured substrates by time lapse microscopy and select interesting candidate cells that will be imaged with a series of SEM images as the cell is cut slice by slice in the FIB, that enables 3D images to be reconstructed of the cell.
Tentative Plan: 
· Test the whole procedure using blank chips we have ready with various protein coatings to observe how cells behave on them.

· Start making chips with nanostructures on thin film membranes in the cleanroom.

· Then track the cells by time lapse microscopy to observe their behavior.
· At some point, fix the cells with chemical compounds so they can be observed in electron microscopes.
· Finally, use SEM combined with focused ion beam milling to observe the cell structures at the interface.

· Compare images made by light microscopy and EM in terms of resolution and possible changes to the cell structure due to the chemical processing.

Possible studies

· The life of a HeLa cell in 3D- make images of cells at various states in their life: in suspension; initial attachment to the substrate; adhesion; motility; division.
· 3D imaging of malaria infected cells

· Labelling cycoskeleton and focal adhesion sites with immunogold or other stains.

Things to find out:

· Which cell lines to use?

· HeLa for the ‘standard easy cell’ 
· PC12 for neuron-like.
· Dendritic cells with high motility and morphology changes - Niels B Larsen at Risø has some ready and need 3D images
Risk and backups

· Time lapse studies of cells is in itself worth to study in detail with Cristian and Joanna

· From collaborators, other cells such as the malaria infected ones are available and would be very interesting to look at.

Collaboration: 

· Eric Jensen for cleanroom fabrication

· Joanna Lopacinska for cell culturing

· Cristian Gradinaru for time lapse analysis

· Ashley for embedding procedure

Supervisors
Kristian Mølhave and Cristian Gradinaru
Contact information: Kristian Mølhave, Kristian.molhave@nanotech.dtu.dk, mobile 2512 6672.
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