WO 2004/ 052926 - 1 - PCT/ EP2003/013281 | SOLATED FLUORESCENT PROTEI N FROM
CLYTIA GREGARIA (CG-P) AND USE THEREOF The invention relates to the

nucl eoti de and am no acid sequences and to the activity 5 and use of the
fluorescent protein CG-P (fluorescence protein of clytia gregaria).
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Wanmpl er et al . , 1971, Vanpler et al., 1973, Cormer et al., 1973, Cormier et
al., 1974, Levine et al., 1982). A conpilation of some fluorescent proteins
can be found iFluorgsteat proteins Table 1: Overvi ew over some fl uorescent

proteins. Indicated are the nane, the organismfrom which the protein has
been isolated and the identification nunber (Acc. No.) of the 5 database

entry. A multiplicity of coelenterates are bioluminescent (Morin et al., 1974) and emit blue

10 or green light. Aequoria victoria aequorin which was identified as the first light-
producing protein in 1962 (Shimomura et al., 1962) emitted, as an isolated protein, a
blue light, rather than the phenotypically observed green light of Aequoria victoria.
Later, the green fluorescent protein (GFP) was isolated from Aequoria victoria,
which, owing to the excitation by aequorin, makes the medusa appear green

15 phenotypically (Johnson et al, 1962; Hastings et al., 1969; Inouye et al, 1994).

Green fluorescent proteins have been isolated from different organisms. These
include the Hydozoa (aequoria, halistaura obelia) and anthropods (acanthotilum, sea
cactus, cavernularia, renila, ptilosarcus, stylatula) (Morin et al., 1971; Morin et al.,

20 1971 II, Wampler et al., 1971, Wampler et al., 1973, Cormier et al., 1973, Cormier et
al., 1974, Levine et al., 1982).

A compilation of some fluorescent proteins can be found in Table 1:



Name Organi sm ldentification no.

G een fluorescent protein Aequorea

macr odactyl a AF435433 G een fluorescent protein Aequoria L29345 G een
fluorescent protein-like protein Agaricia agaricites AY037775 G een
fluorescent protein-like protein Agaricia fragilis AY037765 G een

fl uorescent protein Dendronepht hya AF420591 Red fluorescent protein
Ent acmaea quadricol or AY130757 Green fluotescent protein-like protein
Cari bbean anenone AY037777 G een fluorescent protein Heteractis crisps
AF420592 G een fluorescent protein-like protein Montastraea annularis
AY037766 G eeypid porescent protein-like protein Mntastraea cavenosa
AY037768 Cyamnm TTuorescent protein Mntastraea cavenosa AY056460 G een
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'Green fluorescent protein - | Aequorea macrodactyla | AF435433

Green fluorescent protein Aequoria 129345

Green fluorescent protein-like protein | Agaricia agaricites AYO037775

Green fluorescent protein-like protein | Agaricia fragilis AY037765

Green fluorescent protein Dendronephthya AF420591

Red fluorescent protein Entacmaea quadricolor | AY130757

Green fluorescent protein-like protein | Caribbean anemone AY037777
Green fluorescent protein Heteractis crispa AF420592

Green fluorescent protein-like protein | Montastraea annularis | AY037766
Green fluorescent protein-like protein | Montastraea cavernosa | AY037768

Cyan fluorescent protein Montastraea cavernosa | AY056460
Green fluorescent protein Renilla muelleri AY015996

Green fluorescent protein Renilla renoformis AF372525

Green fluorescent protein-like protein | Ricordea florida AY037774

The fluorescent proteins differ not only due to their nucleotide and amino acid

sequences but also due to their biochemical and physical properties. The spectral

characteristics of the fluorescent proteins may differ both on the side of excitation

and on the side of emission. An overview of the fluorescence spectra and the

excitation wavelength can be found in Table 2.
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5 determ ned in spectral analyses. Organi sm Excitation Fl uorescence
Aequoria 465-498 nm 509 nm Halistaura 465 run 497 urn Phialidium485 nm
498 nm Renilla 498 nm 508 nm The use of fluorescent proteins has already
been described previously. An overview can be found in Table 3: 10 Table 3:
Overvi ew over sone fluorescent proteins. Indicated are the organismfrom
which the protein has been isolated, the hane of the fluorescent protein
and a selection of 15 patents or applications. O ganism Fl uorescent protein
Patent / application Renilla mulleri GFP US patent no. 6,436, 682
W200168824 \BiMO257451 W200134824 W9949019 US patent no. 6,232,107
-4- Organi sm Fl uorescent protein Patent / application Aequoria GFP
W200071565 W9711094

Overview over some fluorescent proteins. Indicated are the organism from which the

protein has been isolated, the excitation wavelength and emission wavelength

5 determined in spectral analyses.
Organism Excitation Fluorescence
Aequoria 465-498 nm 509 nm
Halistaura 465 nm 497 nm
Phialidium 485 nm 498 nm
Renilla 498 nm 508 nm

The use of fluorescent proteins has already been described previously. An overview

can be found in Table 3:

10
Table 3:
Overview over some fluorescent proteins. Indicated are the organism from which the
protein has been isolated, the name of the fluorescent protein and a selection of
15 patents or applications.

Organism Fluorescent protein Patent / application
Renilla muller1 GFP US patent no. 6,436,682
W0200168824
W0200257451
W0200134824
W09949019

US patent no. 6,232,107
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It was shown that it is possible to alter the physical and biochemical properties of
fluorescent proteins by altering the amino acid sequence thereof. Examples of
mutagenized fluorescent proteins have been described in the literature (Delagrave et

al., 1995; Ehrig et al., 1995; Heim et al., 1996).

Fluorescent proteins are already used in a wide variety of areas. The use of
(FRET),

‘Bioluminescence Resonance Energy Transfer (BRET) and other energy transfer

fluorescent proteins in ‘Fluorescence Resonance Energy Transfer

methods has already been described in the literature (Mitra et al., 1996; Ward et al.,
1978; Cardullo et al, 1988; US patent no. 4,777,128; US patent no. 5,126,508; US
patent no. 4,927,923; US patent no. 5,279,943). Further nonradioactive methods of
energy transfer by means of GFP have likewise been described previously (PCT appl.
WO 98/02571 and WO 97/28261)

Reporter systems
Reporter gene or indicator gene generally refers to genes whose gene products can be

readily detected with the aid of simple biochemical or histochemical methods. At

least 2 types of reporter genes are distinguished.



5 2. Reporter gene. The products of reporter genes are used as fused or
nonfused indicators in genetic engineering. The nost commonly used reporter

genes include beta-gal actosidase (Alamet al., 1990), al kaline phosphat ase
(Yang et al., 1997; Cullen et al., 1992), luciferases and ot her
phot oproteins (Shinomura, 1985; Phillips , 1997; Snowdowne et al., 1984).

10 Lum nescence refers to the em ssion of photons in the visible spectral
range, said em ssion being effected by excited emtter nolecules. In
contrast to fluorescence, the energy is supplied here not fromthe outside
in the form ofl.r adiResistanco zesoResstancsagenbe refehto demeAwdiost expressom ingpantade
bet ween chem | um nescen]ie and bi ol um nescence. Chgn‘i | um nescence refers to

a chenical reacti oo A&EY e wysiancedn aplbiphetPRIPESYPYancEhMEASY RiFPIIES Hede
itself when the ex;'u’;&@ e G100 1§ {u;&é%&[ ﬁh&rbﬁe%s‘?%ﬁe?%ﬂé fs-abkém.t hi's
y en called

reaction is catal yzed an enzyne, I'S process |
bi ol um nescence. The 20 enzynes involved in the reaction are generally
referred to as luciferases. Classification of the species Clytia gregaria

Cni dari a5* Lept onediepaser gnepihe Peadusty 6 reporter genegrasgyusadaas fesedrprananiesefes
Clytia gregaria bel.o to the cnidaria, especially to the dusae. The
bi of uri nescent or ATIBRESCBRBNEABRYRAIRad ia P84 AR dEE FmER BPToos
(Vard et al., 199&)cludEbeth-paladtobidtseqialaRMNPal., 1990), alkaline phosphatase (Yang et
al., 1997; Cullen et al., 1992), luciferases and other photoproteins
(Shinomura, 1985; Phillips GN, 1997; Snowdowne et al., 1984).
10
Luminescence refers to the emission of photons in the visible spectral range, said
emission being effected by excited emitter molecules. In contrast to fluorescence, the
energy is supplied here not from the outside in the form of radiation of shorter
wavelength.
15
A distinction is made between chemiluminescence and bioluminescence.
Chemiluminescence refers to a chemical reaction resulting in an excited molecule
which luminesces itself when the excited electrons return to the ground state. If this
reaction is catalyzed by an enzyme, then this process is called bioluminescence. The

20 enzymes involved in the reaction are generally referred to as luciferases.
Classification of the species Clytia gregaria

Cnidaria— Leptomedusae— Campanulariidae— Clytia gregaria

25
The species Clytia gregaria belongs to the cnidaria, especially to the medusae. The
bioluminescent or fluorescent phenotype has already been described in 1998 (Ward et

al., 1998).



In order to study the fluorescent activity of the species Cytia gregari a,
speci nens were caught in Friday Harbor in Washington State (USA) and stored
inliquid 5 nitrogen. The cDNA |ibrary was prepared using exclusively the
bi ol um nescent ring of one nedusa specinen. The Cytia gregaria cDNA
libraries were generated by isolating the RNA by neans of isothiocyanate
according to the nethod of Krieg (Krieg 'e@'al., 1996). 10 The cDNA was
prepared by carrying out an RT-PCR To this end, 10 g of RNA were incubated
Wi th reverse transcriptase (Superscribt Gold Il) according to the follow ng
plan: PCR 1. 3JeolatiewofleDSAC 15 2. 6 minutes 68C 3. 10 seconds 95C 4. 6

m nutes 68C 17 cycles of step 4 after step 3 20 In order to inactivate the
pol ynmeri se, the reaction products were incubated at 37C w th proteinase K

for 30 m nute nd c | pitated. w et hanaol ~,. The DNA
di ssolved in \i{/ﬁt é&erat%d,\?ﬂ]ﬁg@goée%eéthacgg W o;[{h %%Q,e 1< rCIXH% S %"é’gﬁnens
reaction produgdrs capgia e Friflay Ha%cﬁ‘dini WAh#etont Stakee (USR) wid! dtodeli A@NBAQiG. The

25 fractionated cDNA was then ligated into the Sfil-cut and dephosphoryl ated
A TriplB82 veatiwegenAThe phade librapy sves iprapatedisingyexstusiveliethe hiepanedcdny ripacki ng

the cloned c fragments into phages by nea f.the in vitro packing

Syotem _SVART QU988 TEBIE RS e Che iereatit QLR dlffies. peie pénerdies By
isolating the RNA by means of isothiocyanate according to the method of Krieg
(Krieg et al., 1996).

10 The cDNA was prepared by carrying out an RT-PCR. To this end, 10 pg of RNA
were incubated with reverse transcriptase (Superscribt Gold II) according to the

following plan:

PCR 1. 30 seconds 95°C
15 2. 6 minutes 68°C
3. 10 seconds 95°C
4. 6 minutes 68°C
17 cycles of step 4 after step 3
20

In order to inactivate the polymerase, the reaction products were incubated at 37°C
with proteinase K for 30 minutes and cDNA was precipitated with ethanol. The
cDNA was dissolved in water and incubated with Sfil at 37°C for one hour. The
reaction products were gel-filtrated in order to remove small fragments. The

25 fractionated ¢cDNA was then ligated into the Sfil-cut and dephosphorylated
ATriplEx2 vector. A A-phage expression library was then prepared by packing the
cloned cDNA fragments into A phages by means of the in vitro packing system
SMART cDNA Library Construction Kits (Clontech).



The reconbi nant phages containing a cDNA insertion with potential expression
of fluorescent proteins were identified by carrying out a "library
screening”. To this end, bacterial |lawns of transformed E. coli XLI-Bl ue
were plated on 90 mm 5 culture dishes and i ncubated at 31C for 12-15 hours.
I nduction of protein expression was started by adding to the plates 60 41
of a 20 mM | PTG (i sopropyl t hi ogal act osi de)? - sol ution. After 24 hours of

i ncubation at roomtenperature, the plates were stored at 4 C for 72 hours.
This was followed by neasuring the fluorescence. 10 To this end, the

bact eri a wer e Ther3¢bnitifight Whapd @ntahideR LMNA inkd:DPWAth pteitial QRpredsiombf 488
nmor 366 nm (UVL21). The fluorescence was neasured using a 510 nm ZSV
filter. To i sdlugrescentprai¢inhwereddentified byeuyingloutd alifrerysscrachiaglhi onass of
fluorescence-positive 15 clones was renmoved fromthe culture plates and
resuspended in PBS (phosphate buffered saline). The cells were disrupted by

means of ult r%om%dendﬁﬁac%ﬁa@ hadsf of tRBisfoli8d EY SAt KINYBRE Rberd bmge”at&pg% ni/&@e

fluorescence of the supernatant was determined in a fluorinheter.
fl uoresceént pralteierlishes andimatbdtedeat.3 176 doif 12405 hews.rindpstoneif proteia expfessioed t o

as CGFP (fluorescence protein of clytia gregaria). The fluqrescent protein
CGFP i s il | ustWaststagted by ad@ingte thealaies 6%@1% a 31511% LPW (lsoraepatheogsfastasids) carp

shows the hi QE@FaH-OXR%rWh&{TSE&Q%?@@? ag%(gn Lc&ié;?%ratkfe,t platds WRrdJibrelial N 2N

identity of 4 epicted In i gure nucl el c acid
| evel , the i delrrd foy 72 hotwe) Dhis 3RSCdIEdHyatledsariiy tiefluerddcericegur e 6) . The

BLAST net hod was used for sequence conparison (Al tschul et al., 1997).
10 To this end, the bacteria were irradiated using an argon laser (LGN502) with 100 mV
at 488 nm or 366 nm (UVL21). The fluorescence was measured using a 510 nm ZSV
filter.

To isolate the clones and for spectral analysis, the biomass of fluorescence-positive
15 clones was removed from the culture plates and resuspended in PBS (phosphate
buffered saline). The cells were disrupted by means of ultrasound. After clarifying
the lysate by centrifugation, the fluorescence of the supernatant was determined in a

fluorimeter.

20 A fluorescent protein was identified. The fluorescent protein was referred to as CGFP
(fluorescence protein of clytia gregaria). The fluorescent protein CGFP is illustrated

in detail below.

CGFP

25
The fluorescent protein CGFP shows the highest homology at the amino acid level to
Aequoria GFP with an identity of 44% (depicted in Example 8; Figure 5). At the
nucleic acid level, the identity is below 30% (depicted in Example 9; Figure 6). The
BLAST method was used for sequence comparison (Altschul et al., 1997).

30



30 -8- The invention also relates to functional equival ents of CGFP.

Functi onal equivalents are those proteins which have conparabl e

physi cochem cal properties and which are at |east 70% honol ogous.
Preference is given to a honol ogy of 80% or 90% Particular preference is
given to a honol ogy of 95% 5 The fluorescent protein CGFP is suitable as a
reporter gene for cellular systens, espe@?ally for receptors, for ion
channels, for transporters, for transcription factors or for inducible
systens. 10 The fluorescent protein CGFP is suitable as a reporter gene in

bacterial and Theyanieh also3¥iates i® furREPRe eghivilehtd oFOTER. IRiAcdal Squildlents
bacteria, in yeasts, in baculo, in plants. The fluorescent protein CGFP is

sui tabl e as a arecthose protegemnwhich havetdmparable physi¢ashemicall propertigs ard wWhithvire h

bi ol um nescent or chem L um pesce stens, .especi al | st g W t

| uci f er ases, ﬁﬁ??%?@d%h&%’& ,gOW'PIIEFC%%BHét%@@'E?o 'tho%Pf?y(gV e%fgg%% %99%‘1 n
CGFP is suital,g; JTBEK& is Blvah lbgbke, in FACS (fluorescence
activated cel Fiagg??dé 5 so}éﬁlﬁg.‘gzgd Qrﬁgﬁﬁﬁgglroegéioent protein CGFP is suitable
as a fusison protein, especially for receptors, for ion channels, for

transporters, for _transcription factors, for proteinases, for_ kinases, for
phosphodi est erld8diuoressent pigtein &EF 15 syitableras aaspertersgene tfpp seliar sstems; o

menbrane prot %L}Qﬁ%iallg'%r lgk:é(ﬁ&@,r 03 %I{.'alanﬁés, for transporters, for transcription factors or

for inducible systems.

10 The fluorescent protein CGFP is suitable as a reporter gene in bacterial and
eukaryotic systems, especially in mammalian cells, in bacteria, in yeasts, in baculo, in

plants.

The fluorescent protein CGFP is suitable as a reporter gene for cellular systems in
15 combination with bioluminescent or chemiluminescent systems, especially systems

with luciferases, with oxygenases, with phosphatases.

The fluorescent protein CGFP is suitable as a marker protein, especially in FACS

(fluorescence activated cell sorter) sorting.

20
The fluorescient protein CGFP is suitable as a fusion protein, especially for receptors,
for ion channels, for transporters, for transcription factors, for proteinases, for
kinases, for phosphodiesterases, for hydrolases, for peptidases, for transferases, for
membrane proteins, for glycoproteins.

25

The fluorescent protein CGFP is suitable for immobilization, especially by

antibodies, by biotin, by magnetic or magnetizable carriers.

The fluorescent protein CGFP is suitable as a protein for energy transfer systems,

30 especially the FRET (Fluorescence Resonance Energy Transfer), BRET



The fluorescent protein CGFP is suitable for immbilization, especially by
anti bodies, by biotin, by nmagnetic or magnetizable carriers. The fluorescent
protein CGFP is suitable as a protein for energy transfer systens, 30
especially the FRET (Fl uorescence Resonance Energy Transfer), BRET -9-

(Bi ol um nescence Resonance Energy Transfer9, FET (field effect transistors),
FP (fluorescence polarization), HTRF (Honobgeneous tine-resol ved
fluorescence) systens. 5 The fluorescent protein CGFP is suitable as a

| abel of substrates.or cially or t for ki nase for
transf erases. é&‘\%‘“@%?%g%‘)%f‘ @G&Fﬁ‘l g"%uﬁﬁlﬁfg Bﬁfe ot JRnSistor ’n%Pn
bacterial syst e r ti ybgtsRt&scdor
bi ochem cal sy tererré?&gés)p %l?gﬁﬁo]h? 6{?; rot e eﬁgéskgss tgﬁ% %lﬁlﬁgses. 1%Igle )
fluorescent prgsems. CGFP is suitable as a marker, especially coupled to

anti bodi es, coupled to enzynes, coupled to receptors, coupled to ion
channel s and ot her proteins. 15 The fluorescent protein CG-P is suitable as

a report i r r i I, 4 i Hi gh
o ool o7 RGO RELORE 6 SE BN B SREEPhishal BB
conponent of d@}@f‘d{éa@@s FKiRiEs, fordfhnSfeRAed. al |y for ELI SA (enzyne-linked

i nmunosor bent assay), for i mminohi st ocheni stry, for Western blotting, for

confocal mcroscopy. The fluorescent protei n CGFP is suitable as a marker

for the analys nt eractj ons ec a for r ot ei n-prot ei

i nteracti onsy Jﬂier %{ﬂﬂﬁ bt RPIFR nq(éf g ession in 'bacterial systems,
especially for titer determination, as substrates for biochemical systems, especially

10 for proteinases and kinases.

The fluorescent protein CGFP is suitable as a marker, especially coupled to
antibodies, coupled to enzymes, coupled to receptors, coupled to ion channels and
other proteins.

15
The fluorescent protein CGFP is suitable as a reporter gene in pharmacological drug

screening, especially in HTS (High Throughput Screening).

The fluorescent protein CGFP is suitable as a component of detection systems,
20 especially for ELISA  (enzyme-linked  immunosorbent assay), for

immunohistochemistry, for Western blotting, for confocal microscopy.

The fluorescent protein CGFP is suitable as a marker for the analysis of interactions,
especially for protein-protein interactions, for DNA-protein interactions, for DNA-
25 RNA interactions, for RNA-RNA interactions, for RNA-protein interactions (DNA :

deoxyribonucleic acid; RNA : ribonucleic acid).

The fluorescent protein CGFP is suitable as a marker or fusion protein for expression
in transgenic organisms, especially in mice, in rats, in hamsters and other mammals,

30 in primates, in fish, in worms, in plants.



25 RNA interactions, for RNA-RNA interactions, for RNA-protein interactions
(DNA : deoxyribonucleic acid; RNA : ribonucleic acid). The fl uorescent
.protein CG-P is suitable as a marker or fusion protein for expression in
transgeni ¢ organi sns, especially in mce, inrats, in hansters and ot her
mammals, 30 in primates, in fish, in morng in plants. 10- The fl uorescent
protein CG-P is suitable as a marker or fu pén protein for analyzing
enbryoni ¢ devel opnment. 5 The fluorescent protein CG-P is suitable as a

mar ker via a coupling nediator, especially via biotin, via NHS

(N- hydr oxysul fosucci mdes), via CN-Br. The fluorescent protein CGFP is

suitable as a reporter coupled ucleic acids, A especially to.DNA,. to RNA
10 The fl uores tf{uﬁf‘?%%‘}trPr‘é@ﬁFéﬁo’Epé%?‘P‘&gleeaSe?sméﬂﬁeéBbgF&n RIBiGH £ apgyzing

proteins or p lﬁﬂﬁﬁ rescent protein CGFP coupled to nucleic acids
or peptides is%gtl a ?ggggm%k%QS probe, especially for Northern blots, for

Sout hern blots, for Western blots, for ELISA for nucleic acid sequencings,
for protein analyses, chip analyses. The fluorescent protein CG-P is_
suitabl e & a ITBKeflugsescentapraieinl ©gFRas suitpblgl 2% B ogRatker vigyacsoapligg grediator,

i nf [ . of i bodi. | | l.es, X I
orotei n aarp | SBiENATEoPER YE NGRSt ey el oea

currents, groundwater currents and river currents. The fluorescent protein
CGFP is suitable for expression in expression systens, _
The fluorescent protein CGFP is suitable as a reporter coupled to nucleic acids,

especially to DNA, to RNA.
10
The fluorescent protein CGFP is suitable as a reporter coupled to proteins or

peptides.

The fluorescent protein CGFP coupled to nucleic acids or peptides is suitable as a
15 probe, especially for Northern blots, for Southern blots, for Western blots, for

ELISA, for nucleic acid sequencings, for protein analyses, chip analyses.

The fluorescent protein CGFP is suitable as a label of pharmacological formulations,
especially of infectious agents, of antibodies, of small molecules.

20
The fluorescent protein CGFP is suitable for geological studies, especially for sea

currents, groundwater currents and river currents.

The fluorescent protein CGFP is suitable for expression in expression systems,
25 especially in in-vitro translation systems, in bacterial systems, in yeast systems, in

baculo systems, in viral systems, in eukaryotic systems.

The fluorescent protein CGFP is suitable for visualizing tissues or cells in surgical

procedures, especially in invasive, in noninvasive, in minimally invasive procedures.

30



25 especially inin-vitro translation systens, in bacterial systens, in
yeast systens, in baculo systens, in viral systens, in eukaryotic systens.
The fluorescent protein CGFP is suitable for visualizing tissues or cells in
surgical procedures, especially in invasive, in noninvasive, in mninally

i nvasi ve procedures. 30 -11_ The fluorescent protein CGFP is al so suitable
for labeling tunor tissues and ot her phendﬂypically altered tissues,
especially in histological exam nation, in surgical interventions. 5 The
invention also relates to purifying the fluorescent protein CG-P, especially
as Wwild-type prhetfuctescant pro&im CGRPOisealfy sisablalfadebdlihgtuodtti@sues ahiether
invention also relates to the use of the fluorescent protein CGFP in the
field of cosmitheretypisalbealtered ytissreshgspecialiyi it histologifal| eamypationgfin swagisal of
body paints, of. 10 f.oothpaste, of body powders. The invention also relates
to the use of tRET¥PHSMescent protein CG-P for coloring, especially of

food, of bath additives, of ink, of textiles, of plastics. 15 The invention
also relates to the use of the fluorescent protein CG-P for the coloring of
paper, especi alThe invergiopetlsoncelatey ths punifyingathe rflyoresdentt protetd CudIP, psyeeiadly asf
handi craft artigcles. The invention also relates to the use of the

fl uorescent pr oVid-PEEEBCN?S fUREn PEtEIn; signuisgenized BIgl§iys, especial |y for

wat er pistols, for fountains, for beverages, for ice cream The invention
also relates to the use of the fluorescent protein CG-P for producing toys,
especi al | y fi ndife ipa¢miosn,aldoaetatgatonths use2sf thh dluonaseeritippateineC GFR4n fthy fikldrafor e

to nucleic acid nol ecul es, ,selected fromthe glroup .
cosmetics, especially of bath additives, of lotions, of soaps, of body paints, of

10 toothpaste, of body powders.

The invention also relates to the use of the fluorescent protein CGFP for coloring,

especially of food, of bath additives, of ink, of textiles, of plastics.
15 The invention also relates to the use of the fluorescent protein CGFP for the coloring
of paper, especially of greeting cards, of paper products, of wallpapers, of handicraft

articles.

The invention also relates to the use of the fluorescent protein CGFP for the coloring

20 of liquids, especially for water pistols, for fountains, for beverages, for ice cream.

The invention also relates to the use of the fluorescent protein CGFP for producing

toys, especially finger paints, face paints.

25 The invention relates furthermore to nucleic acid molecules, selected from the group

consisting of
a) nucleic acid molecules encoding the polypeptide disclosed by SEQ ID NO: 2;

30 b) nucleic acid molecules containing the sequence depicted by SEQ ID NO: 1;



consisting of a) nucleic acid nol ecul es encodi ng the pol ypepti de di scl osed
by SEQID NGO 2; 30 b) nucleic acid nol ecul es containing the sequence
depicted by SEQ ID NO 1; -12- ¢) nucleic acid nol ecul es whose

conpl ementary strand hybri di zes under stringent conditions with a nucleic
acid nolecule of a) or b) and which have _the biological function of a
fluorescent protein; 5 d) nucleic acid mollécul es which differ from those
menti oned under c¢) due to the degeneracy of the genetic code; e) nucleic
aci d nol ecul es whose sequences are at |east 95% honol ogous to 10 SEQ I D NO
1 and which have the biological function of a fluorescent protein; and f)
nucl ei ¢ aci d nol ecul es, whose sequences are at | east 65% honol ogous to SEQ
ID NO 1 and whi chorelgle epid made@dgsc athose neamplementary fsrams efy@élatzes 1apder

protein. The inventjon relates (o.5he abovenention ucl ej i d. ml ecul es
whose sequence coﬁ{%gﬁ%t cé’n?ﬁlr?@%i o nﬁli%}ﬁﬁ?@rm l%mg? o? ﬁgms@g%‘gﬁ{@g@%@ he
invention al so rel @etiolo@icAlimetién &Cd BudiBdcesifrégids described above which

are a part of reconbinant DNA or RNA vectors. The invention relates to
organi sm® which contain such a vector. 25 The invention refers to

ol i gonucl eoti des, havin re, than 10.c i guous nucl eoti des i,ch e
i degt ical or %Srrpl é‘H%lﬁ{cg"ﬁc ‘?IBICP\I;:[@S D'fhifhdﬁﬁl °g %%@t@pef%det@@e tothe

degeneracy of the genetic code;

e) nucleic acid molecules whose sequences are at least 95% homologous to
10 SEQID NO:1 and which have the biological function of a fluorescent

protein; and

) nucleic acid molecules whose sequences are at least 65% homologous to
SEQID NO:1 and which have the biological function of a fluorescent

15 protein.

The invention relates to the abovementioned nucleic acid molecules whose sequence

contains a functional promoter 5° of the sequence.

20 The invention also relates to nucleic acid molecules as described above which are a

part of recombinant DNA or RNA vectors.
The invention relates to organisms which contain such a vector.
25 The invention refers to oligonucleotides, having more than 10 contiguous nucleotides

which are identical or complementary to the DNA or RNA sequence of the CGFP

molecules.

The invention relates to fluorescent proteins which are encoded by the above-

30 described nucleotide sequences.



nol ecul es. The invention relates to fluorescent proteins which are encoded
by the above- 30 described nucl eoti de sequences. -13- The invention refers
to met hods of expressing the fluorescent pol ypeptides of the invention in
bacteria, eukaryotic cells or in in vitro expression systens. 5 The
invention also relates to nmethods of purifying/isolating a fluorescent
pol ypeptide of the invention. The inventi%n rel ates to peptides, having
nore than 5 contiguous anmi no acids which are recognized i mmunol ogi cally by
antibodies to the fluorescent proteins of the 10 invention. The invention
relates to the use of the fluorescent proteins of the invention as nmarker
genes and reporter genes, in particular for pharmacol ogi cal drug screening
and di agnost ilhe.invemtipr gelerssicometiods joé ekprgssing denflupresaeat pelyp¢ptidge of Alent i on
Expr essi on refersfto.the ﬁroqﬁptign q[ a.nnl&gple whi.ch fter introduction
of the gene PHEBUGN N RAFIeRACYKATPUE Erlls O IR frVilro X RIEsYPREYSIFMSane ¢l oned i nt o
an expression 20 vector to be transcribed and transl ated. Expression
vectors contain the control signals required for expression of genes in
cel | s of 5pr okdhy itvestion also kelatgo toemethbdpofemsifpnglisdatngs flworedwentqmigteptide ed i n
principle int different ways. In the case of "transcription fusions"”,
the protein eﬁ%ﬁ@éﬁ“%?o?he cloned-in foreign gene is 25 synthesized as an
authentic, biologically active protein. To this end, the expression vector
carries all 5 and 3" control signals required for expression.

The invention relates to peptides, having more than 5 contiguous amino acids which

are recognized immunologically by antibodies to the fluorescent proteins of the

10 invention.

The invention relates to the use of the fluorescent proteins of the invention as marker
genes and reporter genes, in particular for pharmacological drug screening and
diagnostics.

15

Expression of the fluorescent proteins of the invention

Expression refers to the production of a molecule which, after introduction of the
gene into a suitable host cell, allows the foreign gene cloned into an expression
20 vector to be transcribed and translated. Expression vectors contain the control signals

required for expression of genes in cells of prokaryotes or eukaryotes.

Expression vectors may be constructed in principle in two different ways. In the case
of ,transcription fusions“, the protein encoded by the cloned-in foreign gene is
25 synthesized as an authentic, biologically active protein. To this end, the expression

vector carries all 5* and 3" control signals required for expression.

In the case of ,.translation fusions®, the protein encoded by the cloned-in foreign gene
is expressed as a hybrid protein together with another protein which can be readily

30 detected. The 5° and 3" control signals required for expression, including the start



In the case of "translation fusions", the protein encoded by the cloned-in
foreign gene is expressed as a hybrid protein together with another protein
which can be readily 30 detected. The 5 and 3' control signals required
for expression, including the start -14- codon and possibly part of the
sequences coding for the N-term nal regi QQ% of the hybrid protein to be
formed, are derived fromthe vector. The ditional protein part introduced
not only stabilizes, in nmany cases, the protein encoded by the cloned-in
forei gn gene agai nst degradation by cellul ar proteases but can al so be used
for 5 detecti mpdemand pobsibly mgrt ¢fethhsbquences endang fdrgherdbterBupl eegiomsnofntlly be
either transient . or stable.. Suifable host. organis re cteria, .yeasts,
vi ruses and e&g&pg&r?tgm%ﬂetfgﬂgq ’Igfﬁﬁ?‘?rf"(?atf{o&h Vetcﬁ’g' ﬁ%?ﬂ'b‘ﬁg%i)r%?%ﬂ)é ns of
the invention ; | tde i r | ; r A0k 1S
frequently reflgt:rg%u Q?élbggmpr ot1 (lalfé%’ %u@%‘?}l) g%? %’?ﬁ? 93&%1%{%%%%0@?9%?&&9%

est abl i shed neforeigls gaied apainstedepexiatior byavdlulabpretchsss butotan alspusel hisedafdron.

15 Solid-liquid separation is a basjc operation in protein jsaolation,
procedur &s. Tiietectipg dad iselating the hybridprpteaiopned: Expressionraapbasithsr trapsient f r om

the cul ture nedi ng.k o I £yl e ct,: o .
di sruption an rg%ibl\%atéuggblf hﬂé&(li:e(}rg&g%ggr Fge Goraﬁgg?’eﬁ%?\{/ﬁ%hgwﬂ?%%%npt g%léggy og]p ter
precipitationssyseeig. It is carried out by way of centrifugation and
filtration. 20 By obtaining intracellular proteins requires the cell wall to

be destroyed or nade perneable. Depending on the scale and organism
hi gh-pressure ﬂ?rriﬁga ibn’of the fluorescent proteins of the invention

10
The isolation of proteins (also after overexpression) is frequently referred to as
protein purification. A multiplicity of established methods and processes are

available for protein purification.

15 Solid-liquid separation is a basic operation in protein isolation procedures. This
process step is required both in the removal of cells from the culture medium and in
clarifying the crude extract, after cell disruption and removal of the cell debris, in
removing precipitates after precipitations, etc. It is carried out by way of
centrifugation and filtration.

20
By obtaining intracellular proteins requires the cell wall to be destroyed or made
permeable. Depending on the scale and organism, high-pressure homogenizers or
stirred ball mills or glass bead mills are used for this purpose. On the laboratory
scale, mechanical cell integration and ultrasound treatment are used inter alia.

25
Various precipitation methods involving salts (in particular ammonium sulfate) or
organic solvents (alcohols, acetone) are a rapid and deficient method of concentrating
proteins, both for extracellular and intracellular proteins (after cell disruption). When
purifying intracellular proteins, removal of the soluble nucleic acids is desirable

30 (precipitation with streptomycin or protamine sulfate, for example). The recovery of



stirred ball mlls or glass bead mlls are used for this purpose. On the

| aboratory scale, nechanical cell integration and ultrasound treatnent are
used inter alia. 25 Various precipitation nethods involving salts (in
particul ar ammoni um sul fate) or organic solvents (alcohols, acetone) are a
rapid and deficient nmethod of concentrati proteins, both for
extracellular and intracellul ar proteins'? fter cell disruption). Wen
purifying intracellular proteins, renoval of the soluble nucleic acids is
desirable 30 (precipitation with streptomycin or protam ne sulfate, for
exanpl e). The extacellslay proteidssfreguenth advolvear ther edditions dfr earmierst I(g:gi staodhyes

the addition qQf carriers (e.q..starch, Kkieselguhr), prior to addition of
t he precipi taﬁ?%s,elagi“'ﬁ‘)ol’rb‘grtota ditigp of FP%F‘E‘BF%%@@?%F%@%P@FF‘E ‘F‘é?a&g?bqg

Nuner ous chroq?&%@&aghic and partition nethods are available for fine
absorp

purification tion chromat ography and i on exchange chronat ography,

gel filtration, affinity chromatography, electrophoreses). Columm
chr omat ogr aphy is also applied on the .industrial scale. Affinity

chr omat ogr aphyNWiRstens ehirEgtogaphia auk pastitigmmethods gre aygilable farling pirifi@ioper

t i bl e pally | t the | t e 10 .
2P oo T ey (PoTARRE Aok AR AR bn oPufs LEPGR AP encb iy o
extracel | ul ar chifiR4t8mphy, ldh@YropHsresBE CAGRBNHéheGgRbhP s h{%ofépbli&ﬁ'bmlﬁ@-

Utrafiltration is a proven nethod, also on the industrial scale, in
addi tion to tHedustidcdale.ahfloagychmematography whichi mekegemirdicgton factore of npdaent | y

undesi red acconpanyi subst ances.of prqgteins in specific applications.
They . be. r SFOTER D0 RET SPD 2PTAPIE iy FopRAll IPPRERAR D abeipears Seple
diafiltration.

Extracellular proteins are obtained in relatively diluted solutions. Like extracellular

proteins, they must be concentrated prior to further use. Ultrafiltration is a proven

method, also on the industrial scale, in addition to the methods already mentioned.

15 Inorganic salts are frequently undesired accompanying substances of proteins in
specific applications. They may be removed, inter alia, by gel filtration, dialysis and

diafiltration.

Numerous proteins are used as dry preparations. Important drying processes are

20 vacuum drying, freeze drying and spray drying.
Nucleotide and amino acid sequences

The fluorescent protein CGFP is encoded by the following nucleotide sequence
25 (SEQID NO: 1):

5=

atgactgcacttaccgaaggagcaaaactgttcgagaaagaaattccctacattaca

gagttggaaggagacgttgaaggaatgaaattcatcatcaaaggtgaaggtactggce

gacgctactactggcaccatcaaagcgaaatatatttgcacaactggtgaccttcct
30 gtaccatgggctaccatcttgagtagtttgtcgtatggtgttttctgtttcgctaag

tatccacgccacattgccgactttttcaagagcacacaaccagatggttattcacaa



Nunerous proteins are used as dry preparations. |nportant drying processes
are 20 vacuumdrying, freeze drying and spray drying. Nucl eotide and am no
aci d sequences The fluorescent protein CG-P is encoded by the foll ow ng
nucl eoti de sequence 25 (SEQID NGO 1): 5'-

at gact gcacttaccgaaggagcaaaact gt t cgagaaagaggttccctacattaca

gagt t ggaaggagacgt t gaaggaat gaaat t cat cat caaaggt gaaggt act ggc

gacgct act act ggcaccat caaagcgaaat at attt gcacaact ggt gaccttcct 30

gt accat gggct accat ctt gagt agt t t gt cgt at ggt gt t t t ct gt t t cgct aag

tat ccacgccacatd QQQQW%@@%Q%ﬁ%%%%%%\aag_%gaaggttac'c

gacagaat catt a%éﬂ#%&@%ﬁéw% &@@%é?@éctggcttcaaat ca
t ca

t at gaaaacggaacacttt at aat agagt cacagt caaaggt act ggct t caaa
aacggcaacat cctagfRAE B 3 i Td et IaHccdlcc el g e¢aecacacgctgtctac

at cctt cct gaccgfaaaaat gaaaat @ﬁiﬁé‘é‘ﬁ@& 2 tt
gt t at gggcggt g% caccaacgc%gc cgtcacgc%%:ﬁtca taaacc%%:étg%g%a aaggetttegac

gcct gggadgaagadtttztorpagaap ot aat at d tnreg od gomey tctaa tygmataaaccactagga

aaagat ccggat gat gat gaaact g(gf tt cgt cgaa caaagc
gttgattt ggaaac%‘%gtc‘%zqaf%ggla- aé&laog %tﬁteagcu? %qéélc a:g%gtgé\a amﬁaoé eN %It %%%%%Crﬁ: 2 of
(SEQ I D NGO 2)adaaddrAtd M ak ¢ KEEFEEWII G ¢ HKAKQA LG TEEDL P
VPWATI LSSLSYGVFCFAKYPRHI ADFFKST YSQDRI | SFDNDGQYDVKAKVT

q&ﬁ\ﬁﬁt\ﬁﬁfgﬂggrﬁﬂ

YENGTLYNRVTVK /11 PDRKNGGWKI EYNKAFD

10 This results in an amino acid sequence of (SEQ ID NO: 2):
MTALTEGAKLFEKEIPYITELEGDVEGMKFIIKGEGTGDATTGTIKAKYICTTGDLP
VPWATILSSLSYGVFCFAKYPRHIADFFKSTQPDGYSQDRIISEFDNDGQYDVKAKVT
YENGTLYNRVTVKGTGFKSNGNILGMRVLYHSPPHAVYILPDRKNGGMKIEYNKAFD
VMGGGHOMARHAQFNKPLGAWEEDYPLYHHLTVWTSFGKDPDDDETDHLTIVEVIKA

15 VDLETYR

These sequences can be found in the sequence listing.

Description of the figures
20

Fig. 1 depicts the plasmid map of the pTriplEX2-CGFP vector.

Fig. 2 depicts the plasmid map of the pcDNA3-CGFP vector.

25 Fig. 3 depicts the transient expression of CGFP in CHO cells in the pcDNA3-CGFP
expression vector. The figure depicts the microscopic image of the transiently

transfected cells, at an excitation of 480 nm and an emission of 520 nm.

Fig. 4 depicts the excitation of CGFP and of the control lysate.

30 '
Fig. 5 depicts the emission of CGFP and of the control lysate.



VMGEGGHQVARHAQFNKPL GAVEEDYPL YHHL TVWI SFGKDPDDDETDHL TI VEVI KA 15 VDLETYR These
sequences can be found in the sequence listing. Description of the figures
20 Fig. 1 depicts the plasmd map of the pTripl EX2- CGFP vector. Fig. 2
depicts the plasm d map of the pcDNA3-CGFP vector. 25 Fig. 3 depicts the
transient expression of CGFP in CHO cells,ibn the pcDNA3-CGFP ~expression
vector. The figure depicts the mcroscopic inage of the transiently
transfected cells, at an excitation of 480 nmand an em ssion of 520 nm
Fig. 4 depicts the excitation of CG-P and of the control lysate. 30 Fig. 5
depi cts the erfigdi dapiass the@tipnment of (CRGR dhtAgvorip)angt GFP (Rénillp)ag thegmiapi ct s
t he al i gnnment odeCF , GFP (Aquoria) and GFP (Renilla) at the amno acid
| evel . CGFP Cﬂ?l.e Pfromddytia gregaria 5 GFP Ren : GFP from Renill a
G-P_Aeq . GFP from Aequoria Fig. 7 depicts the alignnent of CFGP, GFP
(Aquoria) and ni | t e, jc acid level. 10 CGFP_dy : CGFP
fromdytia gr%%@'mﬁbp%a%gﬁﬁem Il a

5 GFP_Ren: GFP from Renilla

GFP _Aeq. GFP from Aequoria

Fig. 7 depicts the alignment of CFGP, GFP (Aquoria) and GFP (Renilla) at the
nucleic acid level.

10
CGFP_Cly: CGFP from Clytia gregaria

GFP_Ren: GFP from Renilla
GFP_Aeq. GFP from Aequoria



GFP_Aeq . GFP from Aequoria -18- Exanples Exanple 1 5 The vector used for
preparing the construct illustrated bel ow was the plasmd pTripl Ex2 from
Clontech. The derivative of said vector was referred to as pTripl Ex2- CG-P.
The pTripl Ex2- CGFP vector was used for expressing CGFP in bacterial

systens. 10 Fig. 1 depicts the plasmd naﬁ of the pTripl EX2- CGFP vector.
Exanpl e 2 The vector used for preparing t % construct illustrated bel ow was
the plasmid 15 pcDNA3.1(+) from Clontech. The derivative of said vector was
referred to as pcDNA3-CGFP. The pcDNA3- CGFP vector was used for expressing
CGFP in eukaBxamiplessystens. Fig. 2 depicts the plasmid map of the

pcDNA3- CGFP vector. 20 Exanple 3 Bacterial expression 25 Bacteri al
expression was carried out in the E. coli strain BL21(DE3) by transform ng
the bacteria Wy hfid¢ expression plasmds pTripl EX2-CG-P and pTripl EX2. The
transforned b were incubated in LB nediumat 37C for 3 hours and
expression was i nduced for 4 hours by adding IPTGup to a flnal

concentration of 1 mM The induced bacteria were harvested
centri fugat i orfher ¥xstespyedetPri Prepumie Hs sorstuehiliustrated Wﬂ@wf“%%ﬁ@%é%ﬁggiwas

determ ned w tplTrl&)ngczaf'réjm@loﬁeéﬂ. H4RE 'dgﬁ\t/aﬁf\re of said vector was referred to as pTriplEx2-
CGFP. The pTriplEx2-CGFP vector was used for expressing CGFP in bacterial

systems.

10 Fig. 1 depicts the plasmid map of the pTriplEX2-CGFP vector.

Example.2

The vector used for preparing the construct illustrated below was the plasmid

15 pcDNA3.1(+) from Clontech. The derivative of said vector was referred to as
pcDNA3-CGFP. The pcDNA3-CGFP vector was used for expressing CGFP in
eukaryotic systems.

Fig. 2 depicts the plasmid map of the pcDNA3-CGFP vector.

20
Example 3
Bacterial expression
25 Bacterial expression was carried out in the E. coli strain BL21(DE3) by transforming

the bacteria with the expression plasmids pTriplEX2-CGFP and pTriplEX2. The
transformed bacteria were incubated in LB medium at 37°C for 3 hours and
expression was induced for 4 hours by adding IPTG up to a final concentration of
1 mM. The induced bacteria were harvested by centrifugation, resuspended in PBS

30 and sonicated. The fluorescence was determined with the aid of a fluorimeter.



-19- Exanple 4 Eukaryotic expression 5 Constitutive eukaryotic expression
was carried out in CHO cells by transfecting said cells with the expression
pl asm ds pcDNA3- CGFP and pcDNA3.1(+) in transient experinments. To this end,
10000 cells per well were plated in DVEM F12 nmedium on 96-well mcrotiter
pl ates and incubated at 37C overnight. Tr_ggsfecti on was 10 carried out with
the aid of the Fugene 6 kit (Roche) according to the manufacturer's
information. The transfected cells were incubated in DVEM F12 nmedium at 37C
overni ght. The fluorescence was neasured in a fluorinmeter at room
tenperature. Figure 3 depicts expression of CG-P in CHO cells. 15 - Exanple
5 Spectrum of EES m ;gorescent protein CGFP 20 To neasure the em ssion
spectrum E. 1(DE3) were transforned with the plasmds

pTri pl EX2- CGFP and pTripl EX2. I nduction was carried out by adding 1 nMIPTG
and incubating at 37 C for 4 hours. The bacteria were subsequently

har vest ed and EweurgefénespaessionPBS. The |ysis was carried out using
uItrasour%d. Subsequently, fluorescence was neasured in a fluorineter. 25
Figure 4-7depicts the excitation of CGFP and of the control |ysate. Figure 5

depi cts the empgliRlveEulddTicairddlioh Was CaMed Yut iy ERP cellsd transfecting said
cells with the expression plasmids pcDNA3-CGFP and pcDNA3.1(+) in transient

experiments. To this end, 10000 cells per well were plated in DMEM-F12 medium

on 96-well microtiter plates and incubated at 37°C ovemight. Transfection was

10 carried out with the aid of the Fugene 6 kit (Roche) according to the manufacturer’s
information. The transfected cells were incubated in DMEM-F12 medium at 37°C

overnight. The fluorescence was measured in a fluorimeter at room temperature.

Figure 3 depicts expression of CGFP in CHO cells.
15

Example §

Spectrum of the fluorescent protein CGFP

20 To measure the emission spectrum, E. coli BL21(DE3) were transformed with the
plasmids pTriplEX2-CGFP and pTriplEX2. Induction was carried out by adding
1 mM IPTG and incubating at 37 °C for 4 hours. The bacteria were subsequently
harvested and resuspended in PBS. The lysis was carried out using ultrasound.
Subsequently, fluorescence was measured in a fluorimeter.

25
Figure 4 depicts the excitation of CGFP and of the control lysate.

Figure 5 depicts the emission of CGFP and of the control lysate.



Exanple 6 BLAST 5 Result of a BLAST analysis of CFGP at the amno acid
| evel . >AA2002: ABB06186 Abb06186 G een fluorescent protein GFPxnl9 SEQ I D,
NO 15. 5/2002, Length = 271, Score = 219 bits (558), Expect = 3e-56,
Identities = 10 102/228 (44%, Positives = 151/228 (65%, Gaps = 3/228 (1%
>gbl AAK02065. 11 nutant green fluorescent protein [synthetic construct],
Length = 238, Score = 219 bits (557), Ex t = 4e-56, ldentities = 102/ 227
(44%, Positives = 150/227 (65%, Gaps = 3/227 (1% 15
>gbl AAL33915. 11AF435430 1 green fluorescent protein [Aequorea nacrodactylal,
Length = 238, E§gglrﬂ_e:@ 218 bits (556), Expect = 5e-56, ldentities = 102/227
(449, PositiVes = 150/227 (65%, Gaps = 3/227 (1% >gblAAL33918. 11AF435433
1 green fluorescent protein [Aequorea macrodactyla], 20 Length = 238, Score
= 218 bits (5%), Expect = 7e-56, ldentities = 101/227 (44%, Positives =
149/ 227 (65%, ?-éasﬂ-s = 3/227 (1% >gbl1AAL33916. 11AF435431 1 green fl uorescent
protein [ Aequorea macrodactyla], Length = 238, Score = 218 bits (554),
Expect = 9e-56 25 Ildentities = 102/ 227 (44%, Positives = 150/227 (65%,
Gaps = 35227 RESAIt oPIBL ASTIARS1s b OF GRS &2 alninb atiddeddiuor escent protein
[ Aequorea nmacrodactyla], Length = 238, Score = 218 bits (554), Expect =
9e-56, 30 ldentities = 101/227 (44%, Positives = 149/227 (65%, Gaps =
31227 (19 >AL2002:ARBOR18%,060R061RR .88 4l UpFRSGERERRE Ots@b N pGHRX At 8 SEQ
I D, NO:13. 552002, Lkengt-h2n,29bre SCor® BFit2155B) t 8xdebb2) 3e-BRpasénttilee-H5,
| dent i tilss = 19937928 4495 itimsst tlPy/@38 <6181/ 328 1 8 ,1&aps = 3/228 (1%
>gb{ARK02065.1] mutant green fluorescent protein [synthetic construct],

Length = 238, Score = 219 bits (557), Expect = 4e-56, Identities = 102/227
(44%), Positives = 150/227 (65%), Gaps = 3/227 (1%)

15 >gb|AAL33915.1|AF435430_1 green fluorescent protein [Aequorea macrodactyla],
Length = 238, Score = 218 bits (556), Expect = 5e-56, Identities = 102/227
(44%), Positives = 150/227 (65%), Gaps = 3/227 (1%)

>gb|AAL33918.1|AF435433_1 green fluorescent protein [Aequorea macrodactylal],
20 Length = 238, Score = 218 bits (555), Expect = 7e-56, Identities = 101/227
(44%), Positives = 149/227 (65%), Gaps = 3/227 (1%)

>gb|AAL33916.1|AF435431 1 green fluorescent protein [Aequorea macrodactylal,
Length = 238, Score = 218 bits (554), Expect = 9e-56

25 Identities = 102/227 (44%), Positives = 150/227 (65%), Gaps = 3/227 (1%)
>gb|AAL33917.1|AF435432 1 orange fluorescent protein [Aequorea
macrodactyla}, Length = 238, Score = 218 bits (554), Expect = 9e-56,

30 Identities = 101/227 (44%), Positives = 149/227 (65%), Gaps = 3/227 (1%)
>AA2002:ABB06185 Abb06185 Green fluorescent protein GFPxml8 SEQ ID, NO:13.
5/2002, Length = 271, Score = 217 bits (552), Expect = le-55, Identities =
101/228 (44%), Positives = 151/228 (65%), Gaps = 3/228 (1%)

35 >AA2002:ABB06184 Abb06184 Green fluorescent protein GFPxmlé SEQ ID, NO:11.

5/2002, Length = 271, Score = 216 bits (551), Expect = 2e-55, Identities =
101/228 (44%), Positives = 150/228 (65%), Gaps = 3/228 (1%)

>AA2002:ABB06181 Abb06181 Green fluorescent protein GFPxm SEQ ID, NO:5.
40 5/2002, Length = 271, Score = 216 bits (551), Expect = 2e-55, Identities =
101/228 (44%), Positives = 150/228 (65%), Gaps = 3/228 (1%)

>gb|AAL33912.1|AF435427_1 green fluorescent protein [Aequorea macrodactylal,
Length = 238, Score = 216 bits (551), Expect = 2e-55, Identities = 101/227
45 (44%), Positives = 150/227 (65%), Gaps = 3/227 (1%)

>gb|ARK02064.1| mutant green fluorescent protein [synthetic construct],
Length = 238, Score = 216 bits (551), Expect = 2e-55, Identities = 101/227
50 (44%), Positives = 150/227 (65%), Gaps = 3/227 (1%)



35 >AA2002: ABB06184 Abb06184 G een fluorescent protein G-Pxnml6 SEQ I D,

NO: 11. 5/2002, Length = 271, Score = 216 bits (551), Expect = 2e-55,
Identities = 101/228 (44%, Positives = 150/228 (65%, Gaps 3/ 228 (1%
>AA2002: ABB06181 Abb06181 Green fluorescent protein GFPxm SEQ ID, NO 5. 40
5/ 2002, Length = 271, Score = 216 bits (5?@%, Expect = 2e-55, ldentities =
101/ 228 (449%, Positives = 150/228 (65% ; ps = 3/228 (1%

>gbl AAL33912. 11AF435427 1 green fluorescent protein [Aequorea nacrodactylal,
Length = 238, Score = 216 bits (551), Expect = 2e-55, ldentities = 101/227
45 (44% , PosiBxawgde ¥ 150/ 227 (65%, Gaps = 3/227 (1% >gbl AAKO2064. 11

nmut ant green fluorescent protein [synthetic construct], Length = 238, Score
= 216 bits (551), Expect = 2e-55, ldentities = 101/227 50 (44%, Positives
= 150/ 227 (65%,$ﬁps = 3/227 (1% -21- Exanple 7 BLAST 5 Result of a BLAST
anal ysi s of at the nucleic acid | evel. >gbl AF468563. 11 Crassostrea
gigas clone c077 mcrosatellite sequence, Length = 415, Score = 41.1 bits
(21), Expect = 1.4, ldentities = 25/27 (92% 10 >gbl ACO79685.21 Oryza sativa
chronosofre 10 Resalhef 0OBILNSTDalsROf CFéRmt¢henuciigaaddevel.Lengt h = 131599,
Score = 41.1 bits (21), Expect = 1.4, Identities = 27/30 (90%

>gb( AF427906. 11AF427906 Sol enopsis globularia littoralis putative odorant

15 bi ndi ng pr oygirn463psERCUSsoftDPa Y)gGetidne ROMPhetresadslitb epgidics laiGih
Score = 41.1=btits 219 = Expdéts £21), Fxr¢tentli ti édensitd8s 2427/9Hop2¢)

10 >gb|AC079685.2| Oryza sativa chromosome 10 clone OSJIJNBb0012A20, complete
sequence, Length = 131599, Score = 41.1 bits (21), Expect = 1.4, Identities
= 27/30 (90%)

>gb{AF427906.1|AF427906 Solenopsis globularia littoralis putative odorant
15 binding protein, precursor (Gp-9) gene, complete cds, Length = 1767, Score =
41.1 bits (21), Expect = 1.4, Identities = 23/24 (95%)

>gb|AF297617.1|AF297617 Echinococcus granulosus genotype 1 mitochondrion,

complete genome, Length = 13588, Score = 41.1 bits (21), Expect = 1.4,
20 Identities = 23/24 (95%)
Example 8

25 Figure 6 depicts the alignment of CFGP, GFP (Aquoria) and GFP (Renilla) at the

nucleic acid level.

Example 9

30 Figure 7 depicts the alignment of CFGP, GFP (Aquoria) and GFP (Renilla) at the

amino acid level.



>gbl AF297617. 11AF297617 Echi nococcus granul osus genotype 1 mtochondrion,
conpl ete genone, Length = 13588, Score = 41.1 bits (21), Expect = 1.4, 20
Identities = 23/24 (95% Exanple 8 25 Figure 6 depicts the alignnent of
CFGP, GFP (Aquoria) and GFP (Renilla) at the nucleic acid |evel. Exanple 9
30 Figure 7 depicts the alignment of CFGP, G-P (Aquoria) and GFP (Renill a)
at the amno acid level. -22- Liter aturen' patents US patent no. 4,777,128
5 US patent no. 4,927,923 US patent no. 5,162,508 US patent no. 5,279, 943
10 US patent no. 5,958,713 US patent no. 6,172,188 15 US patent no.
6,232,107 US paepitirdOpatbntd36, 682 WO 199623898 20 W0199711094 WO 199728261

US patent no. 4,777,128
5 US patent no. 4,927,923
US patent no. 5,162,508
US patent no. 5,279,943
10
US patent no. 5,958,713
US patent no. 6,172,188
15 US patent no. 6,232,107
US patent no. 6,436,682
W0199623898
20
WO0199711094
WO 199728261
25 W01998/02571

W0199949019

W0200071565
30
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to SEQID NO 1 and which have the biological function of a 20 fluorescent
protein; and I) nucleic acid nol ecul es whose sequences are at |east 65%
honol ogous to SEQ ID NO | and which have the biological function of a
fluorescent protein. 25 2. The nolecule as clainmed in claim1, whose

sequence cont awaﬁz(ﬁmmg% onal pronoter 57 _of the sequep@q/Eﬁzg(ng@ﬁm ecul e
as claimed in claim2, which is a part of reconbinant DNA or 30

vectors. -28- 4 Bacteria, yeasts, viruses and eukaryotic cell Ii nes, Whl ch
contain a vect descri bed according to Claim3. 5. Peptides, which are
encoded by th eoti de sequence according to Claim1. 6. Method of

expressing the CGFP pol ypeptide according to Caimb5 in bacteri a,
eukaryotic cells or inin vitro expression systens. 7. Method of

puri fying/isollati ng\ audiEEReid aholewild, iselectad Gromitha grdup dohsistingdof 8. Pept i des,
having nore than 5 contiguous am no aci ds which are recogni zed

i munol ogically by antibodies to the fl uorescent protein CGFP. 9. Use of

repor tor Sgene. Lo A a6 MO H e RerefiBhat bolplRid dRISEE o310 5°
NO: 2;

b) nucleic acid molecules containing the sequence depicted by SEQ ID
NO: 1;
10
c) nucleic acid molecules whose complementary strand hybridizes under
stringent conditions with a nucleic acid molecule of a) or b) and which

have the biological function of a fluorescent protein;

15 d) nucleic acid molecules which differ from those mentioned under c)

due to the degeneracy of the genetic code;

e) nucleic acid molecules whose sequences are at least 95% homologous
to SEQ ID NO:1 and which have the biological function of a

20 fluorescent protein; and

D nucleic acid molecules whose sequences are at least 65% homologous
to SEQID NO:1 and which have the biological function of a
fluorescent protein.
25
2. The molecule as claimed in claim 1, whose sequence contains a functional

promoter 5’ of the sequence.

3. The molecule as claimed in claim 2, which is a part of recombinant DNA or

30 of RNA vectors.



<110> Bayer AG BHC <120> Isolated fluorescent protein CG-P and use t hereof
<130> Le A 36 493 <160> 2 <170> Patentln version 3.1 <210> 1 <211> 708
<212> DNA <213> Clytia gregaria <400> 1 atgactgcac ttaccgaagg agcaaaactg
ttcgagaaag aaattcccta cattacagag 60 ttggaaggag acgttgaagg aatgaaattc

at cat caaag gt gaaggtac tggcgacgct 120-28etactggca ccatcaaagc gaaatatatt

t gcacaactg gtgaccttcc tgtaccatgg 180 gctaccatct tgagtagttt gtcgtatggt
gttttctgtt tcqctaagta tccacgccac 240 attgccgact ttttcaagag, cacacaacca
gat ggt t att caceslfEeageasty c‘éff‘tsabtanéoﬂlka'iyf”é‘@aﬁ?ﬁaﬁ@esat‘tﬁlﬁ%lbafé‘f‘ it FaVEi¥aaa
gccaaggtta CtQﬁ&gﬁ@@gmﬁggﬁgﬁﬁgkﬁn§60 t at aat agag t cacagtcaa aggtactggc

tt caaat caa acggcaacat ccttggtatg 420 agagttctct accattcacc accacacgct
gtctacatcc ttcctgaccg taaaaatggt 480 ggcatgaaaa ttgaatacaa taaggctttc

gacgt t at gcagt ggt ca, ceaaat 5 cgt cacgccc aatt caat aa-accact agga
Gotoggasy sadapiivcanshanraPaid il nidebly SREE PRI i dgganea
gat ccggat g at gat gaaac tgaccatttg 660 accatcgtcg aagtcatcaa agctgttgat
t t ggaaacat ac%&ttga 708 <210> 2 <211> 235, . . . .

6. ethod of expressing the CGFP polypeptide according to Claim 5 in bacteria,

eukaryotic cells or in in vitro expression systems.
7. Method of purifying/isolating a CGFP polypeptide according to Claim 5.

8. Peptides, having more than 5 contiguous amino acids which are recognized

immunologically by antibodies to the fluorescent protein CGFP.

9. Use of fluorescent protein CGFP according to Claims 1 to 6 as a marker gene and

reporter gene.



<212> PRT <2128 A36449% gregaria

GQu Lys Au lle
Met Lys Phe Ile

Leu Phe
du
Thr
Val
Ay
Phe
Phe
Asn
Lys
Pro

Thr
Trp
Phe
Ser
Asn
Thr
Asn
Al a

Ile Lys Ala Lys 35 40 45 Tyr Ile Cys Thr Thr Ay Asp Leu Pro
Ala Thr Ile Leu 50 55 60 Le.A36 493 -2- Ser Ser Leu Ser Tyr
Cys Phe Ala Lys Tyr Pro Arg Hs 65 70 75 80 Ile Ala Asp Phe
Thr G n Pro Asp Gy Tyr Ser Gn Asp 85 90 95 Arg Ile Ile Ser
Asirultot GsprnEyr Asp Val Lys Ala Lys 100 105 110 Val Thr Tyr

Leu Tyr Asn Arg Val Thr Val Lys Ay 115 120 125 Thr Gy Phe
d nlle Leu Ay Met Arg Val Leu Tyr 130 135 140 Hi s Ser

Vé%/loTthaYe]r e"1etfiPro Asp Arg Lys Asn Gy

<120>

<130>

<160> 2

<170>

<210> 1

<211> 708
<212> DNA
<213>

<400> 1

atgactgcac
ttggaaggag
actactggca
gctaccatct
attgccgact
tttgacaatg
tataatagag
agagttctct
ggcatgaaaa
cgtcacgccc
catcttaccg

accatcgtcg

<210> 2

<211> 235
<212> PRT
<213>

<400> 2

Met Thr Ala

1

Tyr Ile Thr

Lys Gly Glu

35

Tyr Ile Cys

50

Pro

Le A 36 493

ttaccgaagg
acgttgaagg
ccatcaaagc
tgagtagttt
ttttcaagag
atggacaata
tcacagtcaa
accattcacc
ttgaatacaa
aattcaataa
tatggacttc

aagtcatcaa

Leu Thr Glu Gly Ala Lys

5

Glu Leu Glu Gly Asp Val

20

Gly Thr Gly Asp Ala Thr

Thr Thr Gly Asp Leu Pro

1510 15 Tyr

PatentIn version 3.1

Clytia gregaria

agcaaaactg
aatgaaattc
gaaatatatt
gtcgtatggt
cacacaacca
cgatgtcaaa
aggtactggc
accacacgct
taaggctttc
accactagga
tttcggaaaa
agctgttgat

Clytia gregaria

40

55

ttcgagaaag
atcatcaaag
tgcacaactg
gttttctgtt
gatggttatt
gccaaggtta
ttcaaatcaa
gtctacatcc
gacgttatgg
gcctgggaag
gatccggatg
ttggaaacat

Leu Phe
10
Glu Gly
25

Thr Gly

Val Pro

Ile Thr

aaattcceccta
gtgaaggtac
gtgaccttcc
tcgctaagta
cacaagacag
cttatgaaaa
acggcaacat
ttcctgaccg
gcggtggtca
aagattatcc
atgatgaaac

accgttga

Glu Lys

Met Lys

30

Thr Ile

45

Trp Ala
60

Glu Ile

Phe Ile

Lys Ala

Thr Ile

Isolated fluorescent protein CGFP and use thereof

cattacagag
tggcgacgct
tgtaccatgg
tccacgccac
aatcattagt
cggaacactt
ccttggtatg
taaaaatggt
ccaaatggcg
gttgtatcat
tgaccatttg

Pro
15
Ile

Lys

Leu

60
120
180
240
300
360
420
480
540
600
660
708

<400> 2 Met Thr Ala Leu Thr Qu Ay Ala Lys
GQu Leu Au @y Asp Val
Ile 20 25 30 Lys Ay Au dy Thr Gy Asp Ala Thr

Au

Pro



145 150 155 168A 39493kt Lys Ile Au Tyr Asn Lys Ala Phe Asp Val Net Ay Gy
@y 165 170 175 His Gn Mt Ala Arg His Ala @ n Phe Asn Lys Pro Leu Gy Ala
Trp 180 185 190 Au @ u Asp Tyr Pro Leu Tyr H's H's Leu Thr Val Trp Thr Ser
Phe 195 200 205 dvy Lys Asp Pro Asp Asp_Asp Qu Thr Asp His Leu Thr Ile
Val G u 210 215 220 Val Ile Lys Al a Val '/&s‘p Leu Gu Thr Tyr Arg 225 230
235

Ser Ser Leu Ser Tyr Gly Val Phe Cys Phe Ala Lys Tyr Pro Arg His
65 70 75 80
Ile Ala Asp Phe Phe Lys Ser Thr Gln Pro Asp Gly Tyr Ser'Gln Asp
85 90 95
Arg Ile Ile Ser Phe Asp Asn Asp Gly Gln Tyr Asp Val Lys Ala Lys
100 105 110
Val Thr Tyr Glu Asn Gly Thr Leu Tyr Asn Arg Val Thr Val Lys Gly
115 120 125
Thr Gly Phe Lys Ser Asn Gly Asn Ile Leu Gly Met Arg Val Leu Tyr
130 135 140
His Ser Pro Pro His Ala Val Tyr Ile Leu Pro Asp Arg Lys Asn Gly
145 150 155 160
Gly Met Lys Ile Glu Tyr Asn Lys Ala Phe Asp Val Met Gly Gly Gly
165 170 175
His Gln Met Ala Arg His Ala Gln Phe Asn Lys Pro Leu Gly Ala Trp
180 185 190
Glu Glu Asp Tyr Pro Leu Tyr His His Leu Thr Val Trp Thr Ser Phe
195 200 205
Gly Lys Asp Pro Asp Asp Asp Glu Thr Asp His Leu Thr Ile Val Glu
210 215 220
Val Ile Lys Ala Val Asp Leu Glu Thr Tyr Arg
225 230 235



