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InterferometricscatteringiSCAT) microscopys anewopticalimaging i A typical iSQAT image of COS-7 cells
technigue, recently developedto identify the nano-sizedparticles
without a fluorescentlabel. While the previousiISCAT studieshave
beenmostly focusedon the fast tracking of theseparticlesmoving in
artificial bio-mimicking systemswe herereporton label-freeiSCAT
iImagingof living cells.Accordingto our observationsiSCAT imaging
revealeaheunderlyingstructure®f avarietyof cytoplasmicorganelles
aswell asthe undersidestructureof the cells. The contactareasof the
cellsattachedntoaglasssubstratee.g.,focaladhesionandfilopodia,
appealto bedark.We alsofounda variety of fringe-like featurean the
cytoplasmicarea.An interestinglabyrinth-like fringe in a sub-micron
scaleappearsaroundthe outer nucleusmembranewhich reflectsthe
folded structuresof endoplasmiaeticulum and Golgi apparatusWe
thus anticipatethat the label-freeiISCAT microscopycanbe usedasa
powerful tool to shedinterferometriclight on in vivo structuresand
dynamics of various intracellular phenomena.

The whole cell image was constructed with a total of 9AIES§hapshots
- The viewfield of a single snapshot: 10 X Forf

- Spatial resolution: 1 pixel ~ 25 nm
Inset. Scale-up images for two highlighted area (yellow and black boxed area)

| Interferometric scattering (ISCA) microscopy . Direct comparison between iSCAT and phase contrast images
- 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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i We Investigated the intracellular structures of a COS-7 cell using
ISCAI microscopy which revealed the existence of its intracellule
structures more clearly due to its enhanced detection sensitivity
Photodiode Cell . .
i @ i As well as the ISCA can be of use to detect the structures of cell
L1 L2 R — . . . . - .
M2 o \a LN oMOS contact sites on a glass surface, it has a high spatial selectivity ¢
H 100X E camera . . . .
T objective | || the direction vertical to the laboratory z-axis
405nm laser Pinhole BS1 s% : : .o : :
| — i Currently we are applying an immunostaining technique to label specif
M1 _— taget sites such as ER, Golgi apparatus, mitochondria, and focal adhe
BS2 : . .
M8 to establish clear interplay between intracellulgaielle structures and
2 — y ane ! inrac
— M4 / MO specific fringe structures revealed in GAicroscopy
T1 polarizer - AOD T2 - | L3
S N v
< Zf > M10 M1l
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