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Development of the high-resolution live imaging method for vertical section of
adherent cells

Suzuki, Hiroaki
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We examined the use of simple microfluidic device for high resolution live
imaging of the vertical section of epithelial cells. Here, Epithelial cells adhered on the vertical
sidewall of the microchannel were observed by a standard conforcal laser scanning microscopy (CLSM)
to obtain high-resolution images of their internal structures with a single scanning. We fabricated
and tested open and closed channels and compared the resolution of sectional images by the contrast
of fluorescent microtubule images. As a result, the fibrous structure of individual microtubules was

clearly resolved in both devices, which could not be attained in the 3D reconstruction from
multiple confocal images. Finally, we tested the applicability to the live imaging of tight
junctions, which localize on the apical side. The results clearly exhibited the location of tight

Junction with minimum blurring.
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Fig.l Schematic of the vertical-section
live imaging system for adherent cells. (a)
Open Channel Device (OCD) and (b)
Closed Channel Device (CCD).



Resin OCD) CCD
PDMS
( )
(Fig. 2b)
PDMS 29 38 45um(Fig.1c~e)

74um (Fig. 2f)
114pum (Fig. 2h)

PDMS
PDMS
(Fig.3)
PDMS
(PDMS OCD)
(Hard Silicone Resin OCD)

PDMS (PDMS CCD)

3

(Horizontal Section, Fig.4d)
(Reconstructed Vertical Section Fig.4e)

OCD
(Fig.4a b ) CCD
(Fig-4c  d)
(Fig. 4e)

(Hard Silicone

. -
(@ .; sy

Fig. 2 Preliminary test for evaluation of the
material and thickness of the substrate. (a) Schematic
of the experimental system. (b)~(h) Fluorescent
imaging of microtubules of MDCK cells on a cover
glass and on PDMS-coated glasses with various
PDMS thickness. Scale Bar = 5um.
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Fig. 3 Fluorescent imaging of microtubules of
MDCK cells on PDMS-coated glasses (a) and hard
siliconeresin-coated glasses (b). Scale Bar = 15um.
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Fig4d Imaging of GFP-tagged
microtubules in each 5 methods. (a)
PDMS OCD, (b) Hard Silicone Resin
OCD, (c) PDMS CCD, (d) Horizontal
section, (e) Reconstructed vertical
section. Scale Bar =15 um
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GFP claudind Fig.5 (@) Livecell imaging of GFP-tagged
MDCK claudin 4 (a component of tight junction) in
ocD ccD CCD. (b) Observation of tight junctions of
(Fig.5) OCD (Fig.5a) confluent epithelial sheet in OCD. Localized
green spot near the apical side can be observed.
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