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Superresolution imaging of cellular functions using genetically-engineered fluorescent proteins
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Recently-developed superresolution microscopy techniques have enabled us to visualize minute details of cells. However,
conventional superresolution microscopy needs to illuminate cell samples at a power density of as high as 10%-106 W/cm?,
which leads to phototoxicity to cells and in turn serious difficulties with observations of live cells. Herein, we have overcome
the problem so that we have developed a technique of superresolution microscopy that is operable at an illumination power
density of 10° W/cm?2. This work would push the limit of superresolution microscopy to time-lapse imaging of live cells without

damaging them.
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3. NAAAA=DUTIZHIT5H, BEREIEMER
fiTDSEDRERE

INFECOBMRGMBBMBIHTORIICLS T, MaNo
7o E 2 PR L TE DL 1228, TE SR DB G IR
HECTOBENDIT, BT BMB CHERERE WL Eobo
IFEDILTW W, 5%, BRSNS A m S Eosg
RREZ B 572 DY — )L E U TR RL TSI, AR
BHIKF T D0 A= b 7o VB 82 (CE IR G B AGA A—
V) BRIRRSETHS. S5, MR OREED RO
FrTe T, IR N OB SR RS OME AR L o T A PR
BEDE S IREE TOTHAE N L ENS. £z, BEOHKHIT T
HIZEEELT, 3 Wt DBIRBBIEARRFNCATD, XA LT
A 3 RTCABIMGBIEZ N T A 7 A AD A ORFZEY — L
ELTHDNDH LW T NEEE T2 THAY. TDLEITI,
H—DBREROH ST TTOE VS T —HIRDHDT, T—H
FRRTIIT T B2 — YA R DL — B OBHEN LI R
LTHAIEBbND.

2% 3k

[Eggling 2015] Eggeling, C., Willig, K.I., Sahl, S.J., Hell, S.w.
Lens-based fluorescence nanoscopy, Q. Rev. Biophys., 2015.

[Uno 2015] Uno, S., Tiwari, D.K., Kamiya, M., Arai, Y., Nagai,
T., Urano, Y. A guide to use photocontrollable fluorescent
proteins and synthetic smart fluorophores for nanoscopy.
Microscopy, 2015.

[Hafi 2014] Hafi, N., Grunwald, M., van den Heuvel, L.S.,
Aspelmeier, T., Chen, J.-H., Zagrebelsky, M., Schiitte, O.M.,
Steinem, C., Korte, M., Munk, A., Walla, P.J. Fluorescence
nanoscopy by polarization modulation and polarization angle
narrowing. Nat. Methods, 2014.

[Tiwari 2015] Tiwari, D.K., Arai, Y., Yamanaka, M., Matsuda,
T., Agetsuma, M., Nakano, M., Fujita, K., Nagai, T. A fast-
and positively photoswitchable fluorescent protein for
ultralow-laser-power RESOLFT nanoscopy. Nat. Methods,
2015.



