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ABSTRACT
ABSTRACT

OPTICAL HIGHLIGHTER
FLUORESCENT PROTEINS

SPECIFIC AIM
In this study we generated a large number of chimeric fluorescent protein constructs,
spanning the entire visible light spectrum, of vinculin in order to provide the necessary tools
to investigate biological phenomena involving these intermediate filaments using multicolor
fluorescence microscopy. These constructs will be valuable to investigators around the
world.
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INTRODUCTION
Fluorescent proteins originated from a array of jellyfish, reef coral, and sea anemone
species and can be fused to any protein or enzyme of interest in order to examine the protein
geography, movement, lineage, and biochemistry in living cells. Specifically, GFP is a protein
from the jellyfish Aequorea victoria that fluoresces green when exposed to blue light. They are
usually much less harmful when illuminated in living cells. This has triggered the development
of highly automated live cell fluorescence microscopy systems which can be used to observe
cells over time expressing one or more proteins tagged with fluorescent proteins.
Vinculin is made up of a globular head linked to a tail domain by a short proline-rich
sequence, and an intramolecular interaction between the head and tail masks the numerous
ligand-binding sites in the protein. The exchange rate of vinculin in stable focal adhesions has
been determined using GFP-tagged vinculin expressed in various cell lines. The picture that
emerges is one in which vinculin stabilizes focal adhesions and thereby suppresses cell
migration, an effect that is relieved by temporary changes in the local concentrations of
inositol phospholipids. However, the finding that vinculin transforms the signalling pathways
involved in apoptosis suggests that additional roles for vinculin remain to be discovered.
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In this research we fused vinculin to the following proteins applying molecular
cloning techniques: mRuby, mApple, DronPA, mKoet, mCitrine, Dendra, mVenus,
PhamRet, tdTomato, and mkO2.The resulted was a successfully labeling vinculin protein.
In conclusion, we have created both fluorescently stable and photoactivatable
fluorescent protein variants that provide a powerful tool for investigating a wide variety of
fundamental questions about the nature of vinculin and their function on the cytoplasmic
side of the focal adhesion plaques. The new fluorescent protein fusions will continue to
be used for future biological study.
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Cells were visualized with fluorescence
Microscopy.

A.

Digestion- Cut with restrictions enzymes.

B.

Ligation of DNA fragments into a vector (connects vectors and inserts).

C.

Fluoresecent protein fusion.

D.

Transformation- Insert plasmid carrying the fluorescent protein into bacteria to
replicate.

E.

Cells transferred onto agar plates containing antibiotic (kanamycin) to select those
cells that incorporate the plasmid.

F.

Pick colonies and transfer into LB broth containing antibiotic.

G.

Preparation of Mini-Prep following Qiagen Kit and Protocol.

H.

Transfection in mammalian cells.
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When fluorescent proteins are capable of being
optically converted from one fluorescence emission
bandwidth to another, the process is known as
photoconversion.
This represents perhaps the most
promising approach to the in vivo investigation of protein
lifetimes, dynamics, transport, and turnover rates.
Photoconversion optical highlighters undergo a change in
the fluorescence emission bandwidth profile upon
optically-induced changes to the chromophore. These
effects result in the direct and controlled highlighting of
distinct molecular pools within the cell.

CONCLUSION

Figure #1- Illustrated in the digital images appearing
below are wide field fluorescence images gathered of the
vinculin fusions expressed momentarily in human cervical
carcinoma cells (HeLa cell line). Images were acquired
using the filter combination appropriate for the emission
spectral profile of the fusion fluorescent protein. All
images were recorded using a 60x objective on a Nikon
80i upright microscope equipped with a Hamamatsu Orca
camera system. In order; 1) mKOet; 2) mCitrine; 3)
mKO2; 4) mApple; 5) mVenus; 6) mRuby; 7) PhamRet; 8)
tdTomato
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Photoactivation is the process in which protein
chromophores can be activated to initiate fluorescence
emission from a quiescent state. Optical highlighter
fluorescent proteins can be expressed as a photoactivated
fluorescent proteins that generally display little or no initial
fluorescence under excitation at the imaging wavelength,
but dramatically increase their fluorescence intensity after
activation by irradiation at a different, usually lower
wavelength (usually in the ultraviolet).
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