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 Fluorescent proteins (FPs) have been widely used 
to observe the distribution, structures and activities of cel-
lular organelles in living cells. Since FPs can be selectively 
expressed in different organelles, we can simultaneously 
map different organelles in a single cell by using a combi-
nation of different FPs. However, because  different FPs 
have different absorption spectra at visible light region, we 
have to use different excitation lights for each FPs, which 
means that different FPs have to be imaged at different 
times and the co-localization study of labeled organelles 
become less convincing. To know the complex structures 
of different organelles in living cells, multiple cell organel-
les should be observed at the same time. 
 Here we proposed a way to simultaneously excite 
multiple FPs by ultrashort pulsed laser of visible light. FPs 
have a common absorption peak at the deep ultraviolet 
(DUV) region in addition to the one at the visible light 
region[1]. Therefore, multiple FPs can be simultaneously 
excited by a single laser light. In a previous work, we re-
ported the multi-color imaging of FPs by the two-photon 
DUV excitation with visible light to improve the spatial 
resolution and optical sectioning ability while imaging[2]. 
In this study, we excited FPs by absorption in both DUV 
and visible lights at the same time. This enables us to 
easily separate each FP and expand the number of FPs for 
imaging. 
 As shown in Fig.1, we observed four organelles 
in the same cell transfected with four different FPs: 
mTFP1, EGFP, Venus and DsRed expressed at Golgi 
apparatus, Nucleoli, Actin filament and Mitochondria 
respectively. We achieved the simultaneous four-color 
imaging of living cells by exciting the mTFP1 and EGFP 
with two-photon excitation and Venus and DsRed with 
single photon excitation by using 525nm ultrashort pulsed 
laser. 
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Fig. 1 Fluorescence images of a living HeLa cell expressing 
mTFP1, EGFP, Venus and DsRed at Golgi apparatus, nucleoli, 
actin filaments and mitochondria respectively. Fluorescence was 
detected by four photomultiplier tubes of wavelength reneges of 
(a) 410-490 nm, (b) 490-500 nm, (c) 540-560nm, (d) 560-580nm. 
(e) Multicolor images reconstructed by overlaying the unmixed 
fluorescence distribution 
 
 
Acknowledgements 
   This study was supported by Next Generation World-Leading 
Researchers (NEXT Program) of the Japan Society for the Pro-
motion of Science (JSPS) and the Network Joint Research Center 
for Materials and Devices. 

第 75 回応用物理学会秋季学術講演会　講演予稿集（2014 秋　北海道大学）

Ⓒ 2014 年　応用物理学会

18a-C4-10

18-045


