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Objective(s) as per original application

1. To design, synthesize and characterize novel series of multiphoton absorption fluorophores for large
multiphoton absorption cross-sections;

2. To investigate the optical and multiphoton absorption properties of the newly synthesized fluorophores
and establish the structure-property relationships;

3. To investigate the multiphoton excited fluorescence 1mag1nU and sensing in biological system using the
newly developed fluorophores;

4. To comparc the ways of dealing with multidisciplinary research and teaching in Hong Kong and in
France; and

5. To initiate broader interaction between the biophotonic cormunities between France and Hong Kong.
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i) Outline of proposed research and results obtained

The sub-cellular targeting properties of the indole-based cyanines was investigated and tuned by the
substituent attached onto the indole moiety.

Their applications for two-photon excited fluorescence imaging and sensing in biological system was also
studied.

ii) Significance of research results

We have demonstrated that the sub-cellular targeting properties of the indole-based cyanines can be tuned
by the substituent attached onto the indole moiety in which a highly nuclear rRNA selective turn-on
fluorophore has been developed. Our results also reveal that the indole-based cyanine fluorophores exhibit
excellent biocompatibility in terms of low cytotoxic effect, high cell permeability to live cells and superior
photostability, which are essential to be used as fluorescent trackers in live cells. Importantly, one of these
cyanines, namely MP1 was found to bind more than 3-fold stronger'to RNA than DNA in buffer solution
and to selectively stain/target RNA in nuclei of live cells. In addition, MPI is highly two-photon absorption
active with o, 0f 980 GM at 930 nm m DMSQO. Remarkably, the TPEF brightness (®@a,,) is dramatically
increased in the presence of rRNA giving rise to the record high @g ., of 228 GM and thus affording high
contrast and brightness TPEF images of TRNA in nucleolus of live cells. Furthermore, this RNA-selective
probe shows excellent counterstaining compatibility with commercially available DNA or protein trackers
in nuclei. Our findings have demonstrated that MPI is a highly effective RNA-selective TPEF light-up
probe for distinct nucleolus imaging in live cells.

iii) Research output
A joint publication has recently accepted for publication.
(1) L. Guo, M. 8. Chan, D. Xu, D. Y. Tam, F. Bolze, P. K. Lo, M. S. Wong Indole-based Cyanine as a

Nuclear RNA-Selective Two-Photon Fluorescent Probe for Live Cell Imaging ACS Chem. Bio. DOI
10.1021/cb50092 71

iv) Potential for or impact on further research collaboration

Our rescarch collaboration on the development of two-photon molecular probes will continue. We are also
planning to submit a joint proposal for funding application.
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