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AFM is a scanning probe microscopy technique which enables high resolution imaging, nanoscale force
measurements and manipulation of nanoparticles and biomolecules. Although AFM is widely used for
in-vitro samples involving purified proteins, nanoparticles and cells, limited studies exist on analysis of
tissue sections using AFM. We demonstrate here how AFM can provide novel insights into the structural
features and components of tissues using sections routinely used for histology.

One of my major research areas is to understand the collagen fibril structure and its regulation at the
molecular level. In particular we are studying how the collagen receptors, discoidin domain receptors
(DDR1 and DDR2) interact with collagen type 1. We have elucidated that by binding to collagen DDRs
inhibit the fibrillogenesis and native structure of collagen fibrils. Using AFM we demonstrate how the
depth of D-periodic structure of collagen fibrils is altered in aortic tissue sections from the DDR1
knockout mice, consistent with our in-vitro studies. In addition abnormal collagen fibrils with reduced
depth of D-periods were found in mouse models of abdominal aortic aneurysm, which coincided with
upregulation of DDRs. Our ongoing work aims to elucidate the functional consequences of altered
collagen fibril structures.

In another study we employ the AFM based technique, namely magnetic force microscopy (MFM) to
map magnetic iron deposits in rodent tissue sections. Our results demonstrate that ferritin(iron) rich
lysosomes can be detected using MFM at a resolution comparable to transmission electron microscopy
(TEM). We also demonstrate the development of a novel indirect MFM technique for high-throughput
analysis of iron deposits.
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