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“LUCIFERASE FROM MACROLAMPIS SP”

This invention refers to a product from the area of
biotechnology made up of Luciferase from Macrolampis SP as dual
reporter gene that encodes a bioluminous protein for use in
simultaneous biosensors of gene expression and PH intracellular
variations, with concentrations of Phosphate and divalent cations of
heavy metals, and as reporter gene for studies of gene expression
in cells and tissues.

Recombinant Luciferase has a bimodal bioluminescence
spectrum and high sensitivity to pH and temperature changes. Due
to these pH and temperature sensitivity characteristics, this
Luciferase is the object of patent as dual reporter gene for
simultaneous analyses of gene expression and ATP presence and
as intracellular biosensor of changes in pH and other homeostatic
conditions.

Luciferases are the enzymes that catalyze the production
of bioluminescence in different organisms. They catalyze the
oxidation of molecules generically known as luciferins producing a
visible light photon with high efficiency (Viviani, 2002). Luciferases
from fireflies and other bugs catalyze the oxidation of a
benzothiazolic luciferin activated by ATP.

In a first stage, these luciferases catalyze the activation
of luciferin at the costs of ATP, producing luciferin adenylate. In the
second stage, the Ihciferi'n adenylate is oxidized by molecular
oxygen producing oxyluciferin, carbon dioxide and a light photon in
the green-yellow range of the spectrum with a quantum efficiency of
ca 90%.

Due to the sensitivity of the luciferin-luciferase system of
firefly to ATP, this system has been used for lunimometric detection
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of ATP in biological samples and enzymatic trials (Campbell, 1988).
More recently, with the cloning of the cDNA that encodes the
luciferase of fireflies, the gene that encodes the luciferase has been
used as one of the most versatile and efficient reporter genes for
study of gene expression in bacteria, yeast, plants and mammals
(Greer and Szalay, 2002; Contag and Bachmann, 2002). Based on
this principle, luciferase genes are used to analyze and quantify the
activation of promoters in different cell types, as cell transformation
and transfection markers by plasmid and viral vectors, as markers of
progression and regression of bacterial, mycotic and viral infections
(Contag and Bashmann, 2002) in clinical studies and tests for
antimicrobicidal drugs, in cancer progression and regression studies
(Yu et al., 2003), as biosensors of toxic agents like pesticides and
heavy metals in the environment (Greer and Szalay, 2002), among
many other biotechnological and biomedical applications. However,
all this varied range of applications has mainly used the luciferase
gene from the North-American firefly Photinus pyralis, which
produces yellowish-green light in physiological conditions and some
of its variants produced by genetic engineering.

Although sharing high degree of identity with the
luciferase from Photinus pyralis, the luciferase from Macrolampis is
unique in its DNA and amino acid sequence and due to its having
differential spectral properties that makes it potentially useful as a
reporter gene in biosensors for intracellular physical-chemical
changes like changes in pH, phosphate and heavy metal
concentration, using the spectral parameter in addition to the
intensity parameter.

Although firefly luciferases are already widely used as
reporter genes of gene expression using the light intensity
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parameter for quantification, none of these luciferases has up till
now used the property of spectral sensitivity to pH and other
physical-chemical conditions to analyze intracellular homeostatic
changes.

The luciferase from Macrolampis SP is used for bio-
analytical purposes in the detection and quantification of ATP and
microbiological contamination of various samples, through
luminometric or photographic measurement of the bioluminescence.

Description of the invention

Cloning of cDNA for the luciferase from Macrolampis.

The DNA for the luciferase from Macrolampis was
cloned as described.

The total RNA was extracted from 6 lanterns of the adult
Macrolampis with Trizol. Next, the RNAm was isolated using dT
oligo resin. The RNAm was used to construct the first and second
tape of cDNA using Time Saver cDNA synthesis kit from Amersham.
The cDNA was then connected to the ZAP lambda vector,
generating a cDNA library. This library in the form of phage was
amplified and then used to produce a library in the form of plasmid
through an in vivo excision process, as described in the
manufacturer manual (STRATAGENE).

The library in the form of plasmid was transformed into
SOLR bacteria. The bacterial colonies were grown at night at 37C in
dishes with LB medium and ampicillin and in the following day
replicas were obtained in nitrocellulose membranes and transferred
to LB/ampicillin dishes containing IPTG for expression of proteins
during 12 hrs at room temperature. The dishes were then sprayed
with acid luciferin solution to induce bioluminescence. The brilliant

colonies were then selected by visual light detection.
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The isolated brilliant colony was pealed and then the
plasmid was extracted according to techniques described and
subjected to the sequencing of the cDNA for the luciferase from
Macrolampis sp2., according to techniques described.
CTCCCGGGCTGCCTGAATCGCGGCCGCTGTAACGCGCTGGTA
CTATTGTAAAGATGGAAGACGAAAAAAACATAATACACGGCCC
GGAGCCATTCTATCCTCTAGAGGATGGAACTGCCGGAGAGCAA
TTGCATAAGGCGATGAAAAGATATGCCCTAGTTCCAGGAACGA
TTGCCTTTACGGATGCGCATATCGAGGTAAATATCACGTACGC
CGAATATTTTGAAATGTCCTGTCGATTAGCCGAAGCTATGAANA
GGTATGGGCTTGGTTTAAAACACAGAATCGTTGTCTGCAGTGA
AAACTCTCTTCAATTCTTTATGCCGGTATTAGGCGCGTTATTTAT
TGGAGTTGCACTTGCGCCCGCAAATGACATTTATAACGAACGT
GAATTGCTCAACAGTATGACCATTTCGCAGCCCACCATAGTGTT
CTGCTCCAAAAAGGGACTGCAAAAGATTTTGAACGTACAAAAAA
AATTACCCGTCATCCAAAAAATTGTGATCATGGATTCCAAACCG
GATTACCAAGGGTTCCAGTCCATGTACACATTCATTGAGTCCCA
TTTACCTCAAGGCTTTAATGAATATGACTTCGTACCGGATTCCT
TTGATCGTGATGCAACAATTGCACTTATAATGAACTCCTCTGGA
TCTACTGGGTTACCTAAGGGCGTGGCGCTTCCGCATAAAAATG
CCTGTGTAAGATTCTCGCATGCCAGAGATCCTATTTATGGCAAT
CAAATCATTCCCGATACCGCTATTTTAAGTGTGGTTCCGTTCCA
TCATGGTTTTGGAATGTTCACAACCCTCGGATATCTGATATGCG
GATTTCGTGTTATTTTGATGTACAGATTTGAAGAAGAGTTGTTTT
TACGATGTCTTCAGGATTACAAAATTCAAAGTGCGATATTAGTA
CCCACGCTATTTTCGTTTTTTGCCAAAAGTACTCTGATAGACAA
ATACGACTTGTCTAATTTGCACGACTCCCGGGCTGCCTGAATC
GCGGCCGCTGTAACGCGCTGGTACTATTGTAAAGATGGAAGAC
GAAAAAAACATAATACACGGCCCGGAGCCATTCTATCCTCTAG
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AGGATGGAACTGCCGGAGAGCAATTGCATAAGGCGATGAAAA
GATATGCCCTAGTTCCAGGAACGATTGCCTTTACGGATGCGCA
TATCGAGGTAAATATCACGTACGCCGAATATTTTGAAATGTCCT
GTCGATTAGCCGAAGCTATGAANAGGTATGGGCTTGGTTTAAA
ACACAGAATCGTTGTCTGCAGTGAAAACTCTCTTCAATTCTTTA
TGCCGGTATTAGGCGCGTTATTTATTGGAGTTGCACTTGCGCC
CGCAAATGACATTTATAACGAACGTGAATTGCTCAACAGTATGA
CCATTTCGCAGCCCACCATAGTGTTCTGCTCCAAAAAGGGACT
GCAAAAGATTTTGAACGTACAAAAAAAATTACCCGTCATCCAAA
AAATTGTGATCATGGATTCCAAACCGGATTACCAAGGGTTCCA
GTCCATGTACACATTCATTGAGTCCCATTTACCTCAAGGCTTTA
ATGAATATGACTTCGTACCGGATTCCTTTGATCGTGATGCAACA
ATTGCACTTATAATGAACTCCTCTGGATCTACTGGGTTACCTAA
GGGCGTGGCGCTTCCGCATAAAAATGCCTGTGTAAGATTCTCG
CATGCCAGAGATCCTATTTATGGCAATCAAATCATTCCCGATAC
CGCTATTTTAAGTGTGGTTCCGTTCCATCATGGTTTTGGAATGT
TCACAACCCTCGGATATCTGATATGCGGATTTCGTGTTATTTTG
ATGTACAGATTTGAAGAAGAGTTGTTTTTACGATGTCTTCAGGA
TTACAAAATTCAAATGCGATATTAGTACCCACGCTATTTTCGTTT
TTTGCCAAAAGTACTCTGATAGACAAATACGACTTGTCTAATTT
GCACGAAATTGCTTCTGGTGGCGCGCCTCTATCAAAAGAAGTT
GGAGAAGCGGTCGCAAAACGCTTTCATCTTCCAGGTATACGAC
AAGGATATGGGCTCACCGAAACTACATCGGCTATACTCATTAC
ACCGAATGGAGATGATAAGCCAGGCGCGGTCGGTAAAGTTGTT
CCATTTTTTTCTGCAAAAGTGGTGGACCTTGACACTGGGAAAAC
GCTTGGCTGTAATCAAAGGGGTGAATTATGTGTCAGAGGGCCT
ATGCTTATGCACAGCTACGTAAACAACCCGGAGGCGACAAGTG
CTTTAATTGACAAGGATGGATGGTTACATTCTGGTGACATATCG
TACTGGGATGAAGACGGCCACTTTTTCATAGTTGATCGTTTGAA
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GTCTTTAATTAAATACAAAGGCTATCAGGTACCCCCCGCCGAAT
TGGAATCGATACTGCTACAGCACCCCTGCATATTTGATGCGGG
CGTGGCAGGCATTCCTGACGAAGATGCCGGAGAACTTCCAGC
CGCCGTGGTTGTTTTGGAGCAAGGAAAAACATTGACGGAAAAA
GAAATCATGGATTACGTGGCAGGTATGGTGACAACAGCGAAAC
GGTTGCGCGTATTTGTCGACGAAGTACCTAAAGGTCTAACCGG
AAAACTCGACGCAAGAAAAATCAGGGAGATCCTCGTGAAGGCC
AAGATAGGCGGAAAGTCCAAATTATAAACTCTTGCTGTTTCGAA
CGCTGACGAAATTTTTAGCTATTGTAATATTATATGCAAATTGAT
GAATGGTAGAGGAAGCATTTAGGGAATTCATTATCGATATAGTT
TTCAATTTTTCGGAGGAGTTCATTGCACTGAACATTGGTAATTT
TGTAATTGAGGGTCACTGTGCTGTAATTTTCATTATGAGTGTTC
TAACGAATAATAAAATTCAGGTATAGTTAAAAAGCGGCCGCGAA
The invention has a sequence of amino acids from the
luciferase from Macrolampis sp2, according to techniques
described below.
MEDEKNIIHGPEPFYPLEDGTAGEQLHKAMKRYALVPGTIAFTDAH
IEVNITYAEYFEMSCRILAEAMXRYGLGLKHRIVVCSENSLQFFMPV
LGALFIGVALAPANDIYNERELLNSMTISQPTIVFCSKKGLQKILNVK
KLPVIQKIVIMDSKPDYQGFQSMYTFIESHLPQGFNEYDFVPDSFD
RDATIALIMNSSGSTGLPKGVALPHKNACVRFSHARDPIYGNQIIPT
AILSVVPFHHGFGMFTTLGYLICGFRVILMYRFEEELFLRCLQDYKI
QSAILVPTLFSFFAKSTLIDKYDLSNLHEIASGGAPLSKEVGEAVAK
RFHLPGIRQGYGLTETTSAILITPNGDDKPGAVGKVVPFFSAKVVD
LDTGKTLGCNQRGELCVRGPMLMHSYVNNPEATSALIDKDGWLH
SGDISYWDEDGHFFIVDRLKSLIKYKGYQVPPAELESILLQHPCIFD
AGVAGIPDEDAGELPAAVVVLEQGKTLTEKEIMDYVAGMVTTAKR
LRGGVVFVDEVPKGLTGKLDARKIREILVKAKIGGKSKL
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Description of drawings

The examples below show the invention in greater
details.

Figure 1 shows the effect of pH and phosphate buffer in
the in vitro bioluminescence spectrum of the luciferase from
Macrolampis: (a) Tris-HCI 0.1 M pH 8; (b) phosphate 0.1M pH 8; (c)
phosphate 0.1 M pH 7 and (d) phosphate 0.1 M pH 6.

Figure 2 shows the effect of temperature on the in vitro
bioluminescence spectra. (Right panel) colonies of SOLR E.coli
bacteria transformed with the pBluescript SK-Macroluc plasmid
expressing the luciferase from Macrolampis and bioluminescence of
heat-sensitive chromaticity when exposed to different temperatures
after induction by IPTG and spraying of luciferin (pH 5 citrate buffer).

Finally, figure 3 shows the ratio between the
Idminescence intensities at 620 nm and 540 nm in function of the pH
in different pH-sensitive luciferases.

Comparison of the primary structures of Macrolampis
and Photinus pyralis linked to the studies of site-directed
mutagenesis revealed that the N354, H310, E311 and Y227
residues make up an important part of the pH and temperature
sensor (Viviani et al., 2005 no prelo). This data can serve as basis
for the future engineering of this and other luciferases to produce
mutants with different sensitivities to changes in pH, phosphate and
concentrations of divalent cations of heavy metals.

Characteristics of the invention.

The luciferase from Macrolampis, once expressed under
appropriate conditions in bacterial cells, extracted and purified, is
catalytically active producing bioluminescence in the presence of

luciferin, ATP, magnesium and oxygen. The bioluminescence
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spectrum of luciferase is. naturally bimodal in pH 8 and has
pronounced sensitivity to pH and other conditions (Figure 1). Figure
2 shows the effect of temperature in the bioluminescence spectrum
of this luciferase. The maximums of emission of the
bioluminescence spectrum of this luciferase and some properties
are given in Table 1.

Table 1.

Spectral properties of the luciferase from Macrolampis and its

mutants.
Luciferase Amax (nm)
[Half-Bandwidth]
pH 8 pH 6
Macrolampis 569 [99] 606 [77]
C276S 569 [99] 606 [77]
N354E 558 [83] 606 [77]
H310A 564 [99] 607 [77]
H310R 573-579 [105] 607 [69]
E311A 600 611
Photinus pyralis 555[74] 608 [62.5]

Cratomorphus distinctus 548 [71] 610 [95]

Method of expression of luciferases and detection of in vivo
bioluminescence.

The pBluescript plasmid containing the cDNA for the
luciferase from Macrolampis was used to transform the E.coli XI1-
Blue cells (Stratagene), which were cultivated in LB medium

containing ampicillin at 37°C at night and were then introduced at

25°C for 6 hrs in dishes containing LB/Amp medium complemented
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with IPTG (Isopropylthiogalactoside) 1 mM for the luciferase
expression.

The live colonies expressing luciferases were then
sprayed with luciferin 1 mM in citrate buffer pH 5.0 to induce in vivo
bioluminescence. The bioluminescence of the bacterial colonies
induced can be detected visually, luminometrically, with light
detection cameras and in photographic films.

The luciferases can also be expressed in bacteria in
liquid cultures for later extraction and purification in the active form
(produces bioluminescence in the presence of the substrates
MgATP, luciferin in aerobic medium) according to protocols
described (Viviani et al., 1999 b,c). The bioluminescence spectra
were recorded in Spex Fluoromax spectrofluorimeter as described
(Viviani et al., 1999a).

Qualitative analysis of intracellular physical-chemical changes in
function of the bioluminescence spectra using luciferases from
Macrolampis and from other fireflies.

To date, luciferases from fireflies have been used solely

for luminescence intensity analyses. The quantification of two
simultaneous events regulated genetically, for example, has been
done through the use of two reporter genes of luciferases that emit
in different wavelengths associated with different promoters (Wood,;
Nakajima et al., 2004).
Notably, although the sensitivity to pH and other factors in the
luciferases of fireflies have been known for some time (Seliger,
1964), to date this dynamic property has not been used for analytical
purposes.

There is a quantifiable relationship between the ratio of

bioluminescence intensities at 620 nm and 540 nm in function of the
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pH (Fig. 5) and of other physical-chemical variants like the
concentration of certain divalent cations of metals (mercury, zinc,
copper). This ratio depends on luciferase (Viviani et al., 2005 no
prelo) and the more sensitive the luciferase, the higher it is, as in the
case of the luciferase from Macrolampis sp2.

Therefore, using highly sensitive light detection
equipment with cutoff filters, like the luminometer recently developed
by the company ATTO (Tokyo, Japan;
http://www.atto.co.jp/englishtop.html) for simultaneous detection of
the green and red bioluminescence of the luciferases from Phrixotrix
in live cells, we intend to introduce the luciferase from Macrolampis
as the first dual reporter gene for simultaneous analyses of
luminescence intensity (as but not limited to the gene expression,
ATP quantification) and spectral variation (at 620 and 540 nm) in
function of the pH and other intracellular homeostatic changes for
bio-analytical purposes.

The patent has innovative characteristics, due to these
advantages, it combines the necessary conditions to obtain the
privilege.
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The sequencing of the cDNA for the Luciferase from Macrolampis
SP2:
CTCCCGGGCTGCCTGAATCGCGGCCGCTGTAACGCGCTGGTA
CTATTGTAAAGATGGAAGACGAAAAAAACATAATACACGGCCC
GGAGCCATTCTATCCTCTAGAGGATGGAACTGCCGGAGAGCAA
TTGCATAAGGCGATGAAAAGATATGCCCTAGTTCCAGGAACGA
TTGCCTTTACGGATGCGCATATCGAGGTAAATATCACGTACGC
CGAATATTTTGAAATGTCCTGTCGATTAGCCGAAGCTATGAANA
GGTATGGGCTTGGTTTAAAACACAGAATCGTTGTCTGCAGTGA
AAACTCTCTTCAATTCTTTATGCCGGTATTAGGCGCGTTATTTAT
TGGAGTTGCACTTGCGCCCGCAAATGACATTTATAACGAACGT
GAATTGCTCAACAGTATGACCATTTCGCAGCCCACCATAGTGTT
CTGCTCCAAAAAGGGACTGCAAAAGATTTTGAACGTACAAAAAA
AATTACCCGTCATCCAAAAAATTGTGATCATGGATTCCAAACCG
GATTACCAAGGGTTCCAGTCCATGTACACATTCATTGAGTCCCA
TTTACCTCAAGGCTTTAATGAATATGACTTCGTACCGGATTCCT
TTGATCGTGATGCAACAATTGCACTTATAATGAACTCCTCTGGA
TCTACTGGGTTACCTAAGGGCGTGGCGCTTCCGCATAAAAATG
CCTGTGTAAGATTCTCGCATGCCAGAGATCCTATTTATGGCAAT
CAAATCATTCCCGATACCGCTATTTTAAGTGTGGTTCCGTTCCA
TCATGGTTTTGGAATGTTCACAACCCTCGGATATCTGATATGCG
GATTTCGTGTTATTTTGATGTACAGATTTGAAGAAGAGTTGTTTT
TACGATGTCTTCAGGATTACAAAATTCAAAGTGCGATATTAGTA
CCCACGCTATTTTCGTTTTTTGCCAAAAGTACTCTGATAGACAA
ATACGACTTGTCTAATTTGCACGACTCCCGGGCTGCCTGAATC
GCGGCCGCTGTAACGCGCTGGTACTATTGTAAAGATGGAAGAC
GAAAAAAACATAATACACGGCCCGGAGCCATTCTATCCTCTAGA
GGATGGAACTGCCGGAGAGCAATTGCATAAGGCGATGAAAAGA
TATGCCCTAGTTCCAGGAACGATTGCCTTTACGGATGCGCATAT
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CGAGGTAAATATCACGTACGCCGAATATTTTGAAATGTCCTGTC
GATTAGCCGAAGCTATGAANAGGTATGGGCTTGGTTTAAAACA
CAGAATCGTTGTCTGCAGTGAAAACTCTCTTCAATTCTTTATGC
CGGTATTAGGCGCGTTATTTATTGGAGTTGCACTTGCGCCCGC
AAATGACATTTATAACGAACGTGAATTGCTCAACAGTATGACCA
TTTCGCAGCCCACCATAGTGTTCTGCTCCAAAAAGGGACTGCA
AAAGATTTTGAACGTACAAAAAAAATTACCCGTCATCCAAAAAAT
TGTGATCATGGATTCCAAACCGGATTACCAAGGGTTCCAGTCC
ATGTACACATTCATTGAGTCCCATTTACCTCAAGGCTTTAATGA
ATATGACTTCGTACCGGATTCCTTTGATCGTGATGCAACAATTG
CACTTATAATGAACTCCTCTGGATCTACTGGGTTACCTAAGGGC
GTGGCGCTTCCGCATAAAAATGCCTGTGTAAGATTCTCGCATG
CCAGAGATCCTATTTATGGCAATCAAATCATTCCCGATACCGCT
ATTTTAAGTGTGGTTCCGTTCCATCATGGTTTTGGAATGTTCAC
AACCCTCGGATATCTGATATGCGGATTTCGTGTTATTTTGATGT
ACAGATTTGAAGAAGAGTTGTTTTTACGATGTCTTCAGGATTAC
AAAATTCAAATGCGATATTAGTACCCACGCTATTTTCGTTTITTG
CCAAAAGTACTCTGATAGACAAATACGACTTGTCTAATTTGCAC
GAAATTGCTTCTGGTGGCGCGCCTCTATCAAAAGAAGTTGGAG
AAGCGGTCGCAAAACGCTTTCATCTTCCAGGTATACGACAAGG
ATATGGGCTCACCGAAACTACATCGGCTATACTCATTACACCGA
ATGGAGATGATAAGCCAGGCGCGGTCGGTAAAGTTGTTCCATT
TTTTTCTGCAAAAGTGGTGGACCTTGACACTGGGAAAACGCTT
GGCTGTAATCAAAGGGGTGAATTATGTGTCAGAGGGCCTATGC
TTATGCACAGCTACGTAAACAACCCGGAGGCGACAAGTGCTTT
AATTGACAAGGATGGATGGTTACATTCTGGTGACATATCGTACT
GGGATGAAGACGGCCACTTTTTCATAGTTGATCGTTTGAAGTCT
TTAATTAAATACAAAGGCTATCAGGTACCCCCCGCCGAATTGGA
ATCGATACTGCTACAGCACCCCTGCATATTTGATGCGGGCGTG
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GCAGGCATTCCTGACGAAGATGCCGGAGAACTTCCAGCCGCC
GTGGTTGTTTTGGAGCAAGGAAAAACATTGACGGAAAAAGAAA
TCATGGATTACGTGGCAGGTATGGTGACAACAGCGAAACGGTT
GCGCGTATTTGTCGACGAAGTACCTAAAGGTCTAACCGGAAAA
CTCGACGCAAGAAAAATCAGGGAGATCCTCGTGAAGGCCAAGA
TAGGCGGAAAGTCCAAATTATAAACTCTTGCTGTTTCGAACGCT
GACGAAATTTTTAGCTATTGTAATATTATATGCAAATTGATGAAT
GGTAGAGGAAGCATTTAGGGAATTCATTATCGATATAGTTTTCA
ATTTTTCGGAGGAGTTCATTGCACTGAACATTGGTAATTTTGTA
ATTGAGGGTCACTGTGCTGTAATTTTCATTATGAGTGTTCTAAC
GAATAATAAAATTCAGGTATAGTTAAAAAGCGGCCGCGAA



10

WO 2007/082359 PCT/BR2007/000018

15

Sequence of amino acids from-the Luciferase from Macrolampis
SP2:
MEDEKNIIHGPEPFYPLEDGTAGEQLHKAMKRYALVPGTIAFTDAH
IEVNITYAEYFEMSCRLAEAMXRYGLGLKHRIVVCSENSLQFEMPV
LGALFIGVALAPANDIYNERELLNSMTISQPTIVFCSKKGLQKILNVQ
KKLPVIQKIVIMDSKPDYQGFQSMYTFIESHLPQGFNEYDFVPDSF
DRDATIALIMNSSGSTGLPKGVALPHKNACVRFSHARDPIYGNQIIP
DTAILSVVPFHHGFGMFTTLGYLICGFRVILMYRFEEELFLRCLQDY
KIQSAILVPTLFSFFAKSTLIDKYDLSNLHEIASGGAPLSKEVGEAVA
KRFHLPGIRQGYGLTETTSAILITPNGDDKPGAVGKVVPFESAKVV
DLDTGKTLGCNQRGELCVRGPMLMHSYVNNPEATSALIDKDGWL
HSGDISYWDEDGHFFIVDRLKSLIKYKGYQVPPAELESILLQHPCIF
DAGVAGIPDEDAGELPAAVVVLEQGKTLTEKEIMDYVAGMVTTAK
RLRGGVVFVDEVPKGLTGKLDARKIREILVKAKIGGKSKL
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CLAIMS

1. Luciferase from Macrolampis SP is characterized
by sequence of encoding cDNA from the Luciferase from
Macrolampis sp2.

2. Luciferase from Macrolampis SP. according to
claim 1, is characterized by dual reporter gene that encodes a
bioluminous protein for use in simultaneous biosensors of gene
expression and PH intracellular variations, with concentrations of
phosphate and divalent cations of heavy metals.

3. The gene from the luciferase from Macrolampis
SP, according to claim 1, is characterized as a reporter gene for
studies of gene expression in cells and tissues.

4. The Luciferase from Macrolampis SP, according to
claim 1, is characterized by its use for bio-analytical purposes of
detecting and quantifying ATP and microbiological contamination of
various samples, by means of luninometric or photographic
measurement of bioluminescence.

o. The sequence of amino acids from the luciferase
from Macrolampis sp2 specified and ehcoded by the cDNA
sequence, according to claim 1, is characterized by sequences of
amino acids with identity equal to or greater than 95% that contain
the replacements Y227 and N354.

6. Luciferase from Mgcrolampis SP, according to
claim 1, is characterized by being a catalytically active producer of
yellow bioluminescence with bimodal bioluminescence spectrum.

7. Luciferase from Magrolampis SP, according to
claims 1 and 3, is characterized by a method of expression and in
vivo detection of the luciferase from Macrolampis that enables its /
expression in its catalytically active form and as producer of
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bioluminescence in cells of - bacteria, yeast, plants, insects,
mammals, but not limited to the latter.

8. The dual reporter gene based on the luciferase from
Macrolampis sp2 and other luciferases from pH-sensitive fireflies is
characterized by the simultaneous analysis of the gene expression
through photometric/photographic/luminometric quantification of the
bioluminescence and of the intracellular / extracellular variations of
changes in pH, phosphate and concentration of divalent heavy
metals (Hg+2, Zn+2, Cu+2) in function of the ratio of luminescence
intensities at 620 and 540 nm. A prototype is the SOLR E.coli /
pBluescript plasmid SK-Macroluc system.

9. Luciferase from Macrolampis SP, according to claim
1, is characterized by a mutant that produces red light consisting of
the sequence of amino acids from the luciferase from Macrolampis
specified and encoded by the cDNA sequence, containing the
replacement E311A.

10. Luciferase from Macrolampis SP, according to claim
1, is characterized by being unique in its DNA and amino acid
sequence and having differential spectral properties that make it
potentially useful as a reporter gene in biosensors for intracellular
physical-chemical changes like changes in pH and other
homeostatic conditions, phosphate and heavy metal concentration,

using the spectral parameter in addition to the intensity parameter.
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FIGURE 3

Ratio of 1620/540 as a function of pH
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