Purification and New Cell Biology Assays Using a Stabilized Luciferase Exhibiting Red Luminescence.
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tag at the N-terminus and the resulting construct was transformed into E. coli
strain BL21 (DE3) for overexpression. The expressed protein was purified to
homogeneity with a Ni-sepharose resin. Further study indicated that the new
luciferase expressed in E. coli retained all the characteristics as observed in
mammalian cells. Luciferase expression was used as a genetic marker in cell
extracts when mixed with D-luciferin, Mg2+, various concentrations of ATP and
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Figure 2a: Construction of codon optimized L. cruciata luciferase gene
mammalian expression vectors.

Figure 6a: Luciferase activity is linear to cell
numberin human breast cancer cell line MDA

Figure 6b: Cell number is proportional to activity
in MES-SA human sarcoma cell line

can be used to measure cell viability, drug cytotoxicity and coupled enzymalic reactions.
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Figure 1: Luciferase reaction to produce light:
Luciferase mediates oxidation of D-luciferin (M0237) with
ATP to produce light

Vector Construction and Protein Purification.

+ Acodon optimized and stabilized (COS) luciferase gene from Luciola cruciata (the Japanese firfly) was cioned into vectors
PDCST (M1394) and pDC99 (M1395) containing the Cytomegalovirus Immediate Early Gene (CMV IE) and the Simian virus
40 Early Core (SV40) promoters respectivel

+ The codon optimized and stabilized (COS) luciferase gene was sub-cloned into a pET-His vector (ATCC) for expression in E

col
+ The Histagged luciferase protein was purified Ni-sepharose (GE healthcare) chromatography.

Luciferase Assays.
= NIH 3T3 cells were ransfected with M1234 (Promega), M1394, M1395 using lipofectAMINE (Sigma). DNA was pre-
complexed wth PLUS teagen (Sigma). incubated and added 1o ipofeciAMINE. DNA, PLUS reagen, igofectAMINE i
ihen added to NIH 3T3 celis. Cels were grown overight and lysed using Iysis buffer (25mM Tris-phosphate (pH 7.8)

Lysate supernatant

Flowthrough

luciferin and 2mM ATP at indicated time. Luminescence was recorded using a
Perkin-Elmer HTS7000 Plus Bio Assay Reader (200 ms integration time).

Light emission

levels. The vectors can be used for transfection of cell and tissues from various mammalian and
plant species.

After overexpression in bacteria and column purification, the COS-luciferase enzyme was utilized in
a variety of ultrasensitive assay systems. It was found that this new enzyme could be useful for
monitoring ATP levels, cell number, cell viability, cellular cytotoxicity as well as for monitoring a
second enzyme activity in a coupled assay format. The enzyme was found to have the ability to
measure quantitatively ATP levels over several orders of magnitude. The new COS-luciferase could
also be used to accurately measure cell number for both MES-SA and MDA-MB-231T cell lines over
several orders of magnitude. The enzyme also found utility in ultrasensitive cytotoxicity assays for

the effect of compound or dru (Paclitaxel and Doxorubicin). Finally, the new
COS-luciferase enzyme could be utilized in a coupled assay format to accurately measure the levels
of a second enzyme, E. coli p-galactosidase, in test samples. The combined utiity of the new COS-
luciferase for enzyme assay development, in multiplexed assays with other bioluminescence
assays, and for cellular or tissue analysis in vivo are significant.
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COS-luciferase based kits available
M1575: Lumi-Lite™ Cell Viability Assay Kit
M1576: Lumi-Lite™ Cytotoxicity Assay Kit
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