Live-cell Imaging with Interferometric Scattering Microscopy (iSCAT)
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Optical detection of single living-cell has been studied using fluorescent labeling as the
basis of single-molecule sensitivity. Despite the many advantage of using fluorescence, the
Intensity and duration impose fundamental limits on the imaging speed and precision for
real-time tracking studies. By using interferometric scattering microscopy (ISCAT) which
detects interferometric signal from objectives, we can observe targets with high time
resolution as well as overcome time limit of fluorescence imaging. In this work, we
observed complex cell structures (e.g. nucleus) and constructed overall living-cell mosaic
using ISCAT.
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Non-fluorescent Imaging : ISCAT
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@ Interferometric scattering detection

- The interferometric signal can be observed at the detector because of the interference between the
reflection field and the scattering field.
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- Fluorescence detection exhibits unigue photophysical and chemical effects, such as photoblinking

and bleaching, which limit the total achievable photon yield

- Sensitive and precise localization of nanostructures Is possible.

- Indefinite observation times

@® Removing background intensity

- To remove uneven background noise, raw image is divided by background field image.

- This process enhances signal-to-noise ratio of collected images.
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@ iSCAT Imaging of (a) Escherichia coli (E. coli) OP50 and (b) yeast

- With analyzing interferometric signal, standing angle of E. coli can be assumed.

- Intracellular structures of yeast was observed and amorphous mass inside can be tracked.

ISCAT Imaging of COS-7 cells

H . H TR 5 3 A - - A - S e e i i 5
(1 =31 e CEe : i e | Lg'ﬁ : TR g Y RS B Py
L. . a .t PO T o N . e . T . LT
i ! SN S L gt R T .+"-.-._1l.:;_¢.:- SR e ) R B
: : : ; e _|;.'='1- A I L P ; B

: V S BRRR R e L RN e :
-t . - " " L e - S AL -~ =t - _

(b) Cell lamellipodium

(c) Cell protrusion

- Acquisition rate : 25 (Hz)
- Scan area : 400 X 400 (px)
- Pixel resolution : 25 nm / px
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