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�¡�� Currently, we are applying an immunostaining technique to label specific
      target sites such as ER, Golgi apparatus, mitochondria, and focal adhesions
      to establish clear interplay between intracellular organelle structures and 
      specific fringe structures revealed in SCAT microscopy.

�¡  A typical  iSCAT image of COS-7 cells

�¡  Direct comparison between iSCAT and phase contrast images
Inset: Scale-up images for two highlighted area (yellow and black boxed area)

The whole cell image was constructed with a total of 90 iSCAT snapshots
- The viewfield of a single snapshot: 10 X 10 �Pm
- Spatial resolution: 1 pixel ~ 25 nm
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(a & d) Internal structure 
of a cell nucleus
(b & e) The structure of 
thin filopodia
(c & f) The lamellipodium 
at the cell boundary  

Scale bar: 2 �Pm

�¡ Interferometric scattering (iSCAT) microscopy
   - New ultrafast and ultrasensitive optical microscopy
   - Label-free detection for a very weak signal scattered from nano-objects
   - No fluorescent labelling : unlimited measurement time 
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(a) (b)

AOD, acousto-optic deflector; M1-11, mirrors; L1-3, lens; BS1-2, 50:50 beam splitters; 
ND:neutral density filter; T1-2, telecentric lens (f = 500 mm)
Used cell: COS-7 cell lines

(a) Operating principle of 
     iSCAT detection 

(b) Analogus image of 
      a 40 nm gold particle 
      detected by iSCAT 
      microscopy  

    Ei : Incident electric field
    Er : Reflected electric field 
    Es : Scattered electric field
���������I : Phase difference 
         between Er and Es
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�¡  We investigated the intracellular structures of a COS-7 cell using 
     iSCAT microscopy which revealed the existence of its intracellular 
     structures more clearly due to its enhanced detection sensitivity.

�¡  As well as the iSCAT can be of use to detect the structures of cell 
     contact sites on a glass surface, it has a high spatial selectivity along 
     the direction vertical to the laboratory z-axis

Interferometric scattering (iSCAT) microscopy is a new optical imaging 
technique, recently developed to identify the nano-sized particles 
without a fluorescent label. While the previous iSCAT studies have 
been mostly focused on the fast tracking of these particles moving in 
artificial bio-mimicking systems, we here report on label-free iSCAT 
imaging of living cells. According to our observations, iSCAT imaging 
revealed the underlying structures of a variety of cytoplasmic organelles 
as well as the underside structure of the cells. The contact areas of the 
cells attached onto a glass substrate, e.g., focal adhesions and filopodia, 
appear to be dark. We also found a variety of fringe-like features in the 
cytoplasmic area. An interesting labyrinth-like fringe in a sub-micron 
scale appears around the outer nucleus membrane, which reflects the 
folded structures of endoplasmic reticulum and Golgi apparatus. We 
thus anticipate that the label-free iSCAT microscopy can be used as a 
powerful tool to shed interferometric light on in vivo structures and 
dynamics of various intracellular phenomena.  
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