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(57) Zusammenfassung: Die Erfindung betrifft die Nukleotid- und Aminosiduresequenz, sowie die Aktivitit und Verwendung des
fluoreszierenden Proteins CGFP (fluoreszirendes Protein aus clytiagregaria).
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, abbreviations, reference is nade to the explanations (74) Joint

Represent ati ve: BAYER HEALTHCARE AG Law & (" Qui dance Notes on Codes and
Abbreviations') at the Patents, Patents & Licensing, 51368 Leverkusen (DE).
begi nning of each regular edition of the PCT Gazette As printed (54) Title:

" | SOLATED FLUORESCENT PROTEI N FROM CLYTI A GREGARI A CG-P AND USE THERECF - N

Q- (54) Bezei w@ | ERI' ES FLUORESZI ERENDES PROTEIN AUS CLYf | A

GREGARI A CGFP N VER- WENDUNG C - 4 (57) AbstrBGiT/ER?@-”i’Wé%h on
relates to the nucl eotide and am no acid sequence, in addition to the
activity and use of the fluorescent protein CGP (fluorescent protein from
clytia gregarilSOLATED7) FEUGRESEHNTS SPROTHINe FROMUrCLYEIA I fEREGARIA

Nukl eoti d- and Am nosauresequenz, sow e die Aktivitar and Ver wendung des

f1 uoreszi er end@ﬁ.ﬁhﬂgd@m%r eszirendes Protein ails
clytiagregaria). WO 2004/052926 - 1 - PCT/EP2003/013281 | SOLATED
FLUORESCENT PROTEI N FROM CLYTI A GREGARI A (CGFP) AND USE THEREOF The

i nvention rel atRsintéhtioRgelats ke ald flR1dMde 3R BRIRCAG §&g.uﬁda:§ a8d achetRtit e
activity 5 and use of the fluorescent protein CG-P (Tl uorescence protein of
clytia griegar izl use &f the flasrsscent protetie OO PA fiwntes¢qnice pIOtteynof clypeprgerg)at es are
bi ol um nescent (Morin et al., 1974) and emt blue 10 or green |ight.
Aequoria victoria aequorin which was identified as the first |ight-

produci ng prothh ésE%nl%@gtef hi nronura et al., 1962) emtted, as an isol ated
protein, a bl ue I g rather than the phenotypically observed green |ight
of Aequorl a victoria. Later, the green fluorescent protein (GFP) was

i sol ated from Aequoria vi ctori a, whi ch ow ng t he excitation
aequorin, makeS MHEPlHEY S sodlpriERtes Grebig m@seﬁsﬁ%tr@ﬁw el ;1/97(45@5%% Qe al,

1962; ' NgSr& re&{[ hghtl ﬁyoﬂi]gw&aege t)nn ]\%ﬁ% was 1891{{ ffe ué%r ﬁl@%ﬁgté tot ei ns

have been i sol at®ed m di f'f er ent organ Fhct

(aequori a, halpredwitigaproted iral)%ar(Shmmdinmreodls, 1(962)mﬁh1@m :isum isslatad pﬁcaelhus
cavernularia, renila, ptilosarcus, stylatula) (Mrin et at, 1971; Mrin et
at, 20 197111, bluplighterathar than ﬂlfgﬂhﬁnow@%@bsmeélgreenllggi@ of AsgHpTaz vistorigs |

1973 Cor mi er I?atter, 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:



,at, 1974, Levine et al., 1982). A conpilation of sone fluorescent proteins

can be found in Table 1: -2- Table 1: Overview over sone fl uorescent
proteins. Indicated are the nanme, the organismfrom which the protein has
been isolated and the identification nunber (Acc. No.) of the 5 database

“entry. Name Or anismldentification no. Geen fluorescent protein Aequorea

macr odactyl a AF435433 G een fluorescent protein Aequoria L29345 G een
fluorescent protein-like protein Agariciaagaricites AY037775 G een
fluorescent protein-like protein Agaricia fragilis AY037765 G een
fluorescent protein Dendronepht hya AF420591 Red fluorescent protein
Ent acnaea quami)_ior AY130757 G een fluorescent protein-like protein
Cari bbean ane Y037777 G een fluorescent protein Heteractis crispa
AF420592 G een fluorescent protein-like protein Montastraea annularis
AY037766 G een fluorescent protein-like protein Montastraea cavernosa
AY037768 CyarOfdruewesee mmep flovrescenivbroteasy, Irabeatabare m@w@m@mmfm
fluorescent protejn Renil el l.eri AY015996 een flugrescen

Reni | | a renof ofhiF qﬁper?mgasn%ﬂ@éﬁpwﬁap dheciden tp%%%lemum Re(4fc N@% fitor dea
florida YOB?nyffa babEe t%uor escent proteins differ not only due to their

nucl eoti de and amno a sequences but also due to their biochem cal and
physi cal properties. The spectral 10 characteristics of the fluorescent
proteins may differ both on the side of excitation and on the side of
em ssion. An oNemgi ew of the fluorescencEOrgamisma and t he |Identificationmo.
wavel engt h capGieen floomescentproti e 2. - 3 aduered: mredaciybwv |(AIB543e

fluorescent proteins—tndicated—arethe prganismiromwhigh-the—protein has
been i sol at ed| Cterd laQiesdeat Poiimavel engt h| AFHIOFAi ssi on wavdleddth

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
10 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.



"5 determned in spectral anal yses. Organi sm Excitation Fl uorescence

Aequori a 465-498 nm 509 nm Halistaura 465 am 497 nm Phialidium 485 nm 498
nm Renilla 498 run 508 rim The use of fluorescent proteins has already been
- descri bed 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 pane of the fluorescent protein
and a selection of 15 patents or applications. O gani sm Fluorescent protein
Patent / application Renilla mulled GFP US patent no. 6, 436, 682

W200168824 W200257451 W200134824 W9949019 US patent no. 6,232,107
4 O gani smBhleescent protein Patent / application Aequoria GFP
W200071565 W9711094 W9623898 US patent no. 5,958,713 US patent no.
6,172,188 It was shown that it is possible to alter the physical and

bi ochen cal pr@p&cltewe&epéomé RUSYe SRR LMo IRt de R GEAN Hifn MHdhAnaci d
sequence thereof. Exanples of nutagenized fluorescent proteins have been
descri bed in tpretein thes deom es¢lBet agheaeaciettionSwalelengtl® Hmd Ednissignetvaadlengti 995;

Heimet al., 1996).
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 mulleri

GFP

US patent no. 6,436,682
W0200168824
WO0200257451
W0200134824
W09949019

US patent no. 6,232,107




* Fluorescent proteins are already used in a wide variety of areas. The use of
fluorescent proteins in 'Fluorescence Resonance Energy Transfer' (FRET),

' Bi ol um nescence Resonance Energy Transfer (BRET) and ot her energy transfer
- 10 net hods has al ready been described in the literature (Mtra 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;_%5 patent no. 5,279,943). Further
nonr adi oactive methods of energy transfer by means of GFP have |ikew se
been described previously (PCT appl. WD 98/02571 and WD 97/28261) 15
Reporter systens Reporter gene or indicator gene generally refers tao genes
whose gene priddcganisncan be readiFiotescenttpgdtennt h t h&atend/ applicatione
bi ochem cal or—histechemecal—rethags—At—20+east—2-types—of—reporter—genes
are distingui Old5_ 1. Resista genes. Resistar3g5égﬂglsﬁ fer to genes
whose expressjon inparts to a ce|ll the resistance tcvggyhgb?gics or ot her
subst ances whjose presence in the| growh nediumleads to cell death when the
resi stance gene is absent. 5 2. Reporter gene. The pNdO92623898f reporter
genes are used as fused or nonfused indicators in genetic engineering.| The
nost commonl y| used reporter genes include beta-gal a¢Poatage TR&TR et al .,
1990), al kalijpe phosphatase (Yang et al., 1997; Cul . ,

| uci ferases and ot her photoprotefns (Shinomnura, 19&g§ﬂﬁﬁ%Fﬁ#ﬁ%ré§ﬁ%%997;
Snowdowne et al., 1984). 10 Lumnescence t t mssion | visible said refers
o he em ssion of photons in the spectral range, em ssion being effected by
excited em ttdt waplshewh dkat il is passibleaiot alteo the playsicat end bioch¢micahprogerties of

plied h t fromt tside in the formof radiat f_short
vevvel engt h. - 18VRIPET] PN oY oo FE06 BEREER THC IR AdLEEAE e of

_bi ol um ”efscen(}ﬁutagegi‘z%ﬂiﬂdéﬂése@rﬁ%%tﬁi%s 'hﬁ*fréebéentd%séli&ﬁeiﬁitﬁéliitefa‘%ﬁfét(b@r&gfa% wkting
in an excited nol écule which lI'um nesces itself when the excited el ectrons
return toé the ayy b5d Ebtigeeal.,1199%;Higm et al., 1996).

Fluorescent proteins are already used in a wide variety of areas. The use of
fluorescent proteins in ‘Fluorescence Resonance Energy Transfer' (FRET),
‘Bioluminescence Resonance Energy Transfer (BRET) and other energy transfer

10 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)

15

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

20 least 2 types of reporter genes are distinguished.



, reaction is catalyzed by an enzynme, then this process is called

bi ol um nescence. The 20 enzynes involved in the reaction are generally
referred to as luciferases. Cassification of the species Cytia gregaria
Cni dari a-> Lept onedusae- Canpanul ariidae-> Cytia gregaria 25 The species
"Clytia gregaria belongs to the cnidaria, especially to the nmedusae. The

bi ol um nescent or fluorescent phenotype has already been described in 1998
(Ward et al., 1998). -6- Isolation of cDMAIn order to study the
fluorescent activity of the species Clytia gregaria, specinmens were caught
in Friday Harbor in Washington State (USA) and stored in liquid 5 nitrogen.
The cDNA |ibrary [ URLAGA5%C i Yinl i 1 t: 1 of
one nedusa spzlc':i ngﬁ& S{%@B%E%Saﬁggr}egar iéfﬂg%ﬁzérl tlobéé g??@b%@?%gﬁgrlg{pgggby

i sol ating the RNA hyarelds refistancettbiagtiiatied @ calestsubbtages whodecprasehboih thé
Krieg (Krieg et al., 1996). 10 The cDNA was prepared by carrying out an
RT-PCR. To this endrowid rgedipmpipgds toveslbdgatic when e registance gorg s@bsanhnscr i pt ase
(Superscribt Gold I'l) according to the following plan: PCR 1. 30 seconds
95C 15 2. 6 mnutes 68C 3. 10 seconds 95C 4. 6 mnutes 68C 17 cycles of
step 4 afger step ReporibigededChe pRILAIGE rdfRker EdiRs PRI HI¥AI8 Fasedtdrronfided i on
products were incubated a% 37C with proteinase K for 30 m nutes and cDNA
was precipitated wiindicaoisanagenetithengio@kingndbe diest sbmabniy ugslt rwpodgrdgenes

i bated with Sfil. gt,37C f h T ti duct
e o0 W, 1 0BTy T B0E SRR ot o
was then ligated injo {duy, Sthﬁérpﬁét and fephosphifrykbat Sl %ffe[ér' Ph&6prot&iad or - A

X- phage expression |ibrary was then prepared by packing t
(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).



" cloned cDNA fragnents into A phages by neans of the in vitro packing system

SMART cDNA Library Construction Kits (O ontech). -7- 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 XL1-Blue were plated on 90 mm 5
culture dishes and incubated at 31 C for 12-15 hours. Induction of protein
expression was started by adding to the plates 60 | of a 20 mM I PTG

(i sopropylthiogal actoside) solution. After 24 hours of incubation at room
tenperature, the plates were stored at 4 C for 72 hours. This was foll owed
by measuri ng tlh@lagpmof&k‘énce. 10 To this end, the bacteria were irradiated
using an argon laser (LG\N502) with 100 mv at 488 run or 366 rim (UVL21).
The fl uorescence was neasured using a 510 rimZSV filter. To isolate the

cl ones and foqnsﬂa&ttbadm@nﬁkmo?escérheacavmﬁ%@gpeEieyqumgﬁfg%@ bdilnegs 15
cl ones was renoved fromthe culture plates and resuspended in PB (phosphat e
buf f ered sal i nedre cahghtcial Fadaye Harlwir sinuplashingipnntates (03 Auland starechdn 1afuicer
clarifying the lysate by cenirifugation, .the fluprescence.of fhe .

Super nat dnt  velsresko e ABA ROy R Biepied S ne e S P dhe CIHRINGRSLTRE was
identified. T u : t g I : ( sgence
protein of cl %i (g{eg@gg%(r&?%%lﬁ{%ﬁéq}llgu%}?@%ger%t%ﬁ%?g)tl\ie‘?nmﬁcg%g:\&miée}ngfsage?a?%d in
detai|l bel ow. if§Hiihg e RNA by moraas ofisothiooyanate Chfdigh tnvshet method gifelStieg

honol ogy at the am nqg agi |l evel to Aequoria GFP with an identity of 44%
(depicted in é%@ﬁﬁﬁbala;l gure 5). At the nucleic acid level, the identity
i s bel ow 30% (depicted in Exanple 9; Figure 6). The BLAST nmethod was used
for sequence conparison (Al tschul et al., 1997). 30 The invention al so

rel ates 100 f urikiei cISA eapuprépiredtby catrylighdut ahURTPCRI Ao dfisienvdy] 1ONigof RINA t hose

proteins which have conparabl e physi cochem cal properties and which are at
| east 70% honmoV@gdneubaisdeWith ggv@ss dragiopipiase dSuparssidt degld J) aerwsding doohe

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).



“Particular preference is given to a honology of 95% 5 The fl uorescent

protein CGFP is suitable as a reporter gene for cellular systens,
especially for receptors, for ion channels, for transporters, for

- transcription factors or for inducible systens. 10 The fl uorescent protein

CGFP is suitable as a reporter gene in bacterial and eukaryotic systens,
especially in manmmalian cells, in bact eri_a7,_ in yeasts, in baculo, in

pl ants. The fluorescent protein CG-P is suitable as a reporter gene for
cellular systenms in 15 conbination wi th biolum nescent or chem | um nescent
systens, especially systens wth |luciferases, wth oxygenases, with

phosphat ases. Theae¢amiipay qlagesproataining @aENAsinsariiommid peendiahgrpessign of ei n,
especially in A nge thvated cel rter orting. 20 The
fl uorescient ﬁ8f%§?eﬁgwsle§8§dlﬁ?n§%feg bgsca%ylflggfl!oanﬁgq% esllrr?,%nl pecially for

receptors, for ion channels, for transporters, for transcription factors,

for proteinases, for kinases, for phosphodi esterases, for hydrolases, for
pept i dases, f dio thissandf bacieriad lavinsrof trassforraebEpeddi ELinBlu¢ wverggplptedpndlleinns. 25

The fl t tei P . i le f j ilizati i all b
Tt i oot e pyubrscsie e nsueled 8 300C a1 bOBT dniictPhisf Browi B ettt cont
protein CGFP iv&g%%&?@}r%dﬁﬁg@o AL @ ofANAEN IR AL G0 Bl dRRctosi3l)

especially the uor eScencé Resonance Energy Transfer),
( Bi ol um nescenomtiBesAfiaridchdame ofjincibadios fag rgom FEipetdtire] thegldtecwerterséored 8t or s)

FP (fluorescence_ p rizati.on), RF (Honobgeneous tine-resol ved

f | uorescence) 4 &?@Fg@?u@a{i‘lﬁ%“%ﬂﬁ M%@?@th‘?ﬁ’g%’@ tﬁ‘eééﬁﬁs‘?eéw"sui table as a

| abel of substrates or |igands, especially for proteases, for kinases, for
transferases. The fluorescent protein CGFP is suitable for expression in
bact eri dl0 systlanthis endsthe bactttiy weerirtdiated udimp an rirgoat lasen (LGN S82)bsith 40Es W or

bi ochem cal syst , € cia i
%t 4&{1’5 nm or%%g nm QIJL\¥L21). The fluorescence was measured using a 510 nm ZSV

filter.

To isolate the clones and for specfcral 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 '



10 for proteinases and kinases. |Il The fluorescent protein CGFP is suitable

as a marker, especially coupled to antibodies, coupled to enzynes, coupled
to receptors, coupled to ion channels and other proteins. 15 The

- fluorescent protein CGFP is suitable as a reporter gene in pharnacol ogi cal

drug screening, especially in HTS (H gh Throughput Screening). The
fluorescent protein CG-P is suitable as agonponent of detection systens,
20 especially for ELISA (enzyne-linked inmunosorbent assay), for

i mrunohi stochem stry, for Western blotting, for confocal mcroscopy. The
fluorescent protein CG-P is suitable as a marker for the analysis of

i nteracti ons, Thedpweatian plsofrelatep i fusichony sgwivalents of CAHE. Suactional equylentnt ei n

interactions, fo - knte i Q int. ' o OF
RNA- protein i r?fee{rhgce[ P r8ﬁe§1%(% ha%eoé(%ﬁ %%%QP s cocgésﬁ% %ﬂh&ng‘gf ?‘ﬁ%{r’fg@ﬁeair %:
acid). The fl uenescgots RbRALRIgOuSPreferéncs Ukt AbdE td% HOIﬁ_BII’oF rofo80% Ust 90V.
protein for expression in transgenic organisns, especially in mce, in
rats, in hanstPartsulangraiethnee ingivenltea hodology opPfat es, in fish, in worns, in
pl ants. -10- The fluorescent protein CG-P is suitable as a marker or fusion
protein Por anal yzing enbryonic devel opnent. 5 The fluorescent protein CGP
i s suitabl e asna ARSERENtprtedn COHP NGBl & Qlreporks RRAE 3bi YelMilR H5@EsN, Via
NHS ( N- hydroxysul fosuccimdes), via CN-Br. The f?uorescent protein CGP is
sui t abl e as a espgeillydor eoegbdmdfor iomeleineels, faciraisporterspfec irahdeyiption fasars o RNA.
10 The quorescenhwggptein CGFP is suitable as a reporter coupled to
proteins or pep € SYHi&@M$-| uor escent protein CGFP coupl ed to nucleic acids
or peptides is suitable as a 15 probe, especially for Northern blots, for
Sout hern blots, for Western blots, for ELISA, for nucleic acid sequencings,
for protl® n afdleyfesrescehi prateial 6P, 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 as a | abel of pharnacol ogi cal

formul ati ons, especially of infectious agents, of antibodies, of snmall
nol ecul es. 20 The fluorescent protein CGFP is suitable for geol ogical

- studies, especially for sea currents, groundwater currents and river

currents. The fluorescent protein CGFP is suitable for expression in
expression systens, 25 especially in in-ybgro transl ation systens, in
bacterial systenms, in yeast systens, in baculo systens, in viral systens,
in eukaryotic systens. The fluorescent protein CGFP is suitable for
visualizing tissues or cells in s;&gical procedur e especially in

i nvasi ve, in ndhelyyargseence Resananicaeineygy dyapsfeyh Fpﬁjbzﬁ@idr%ffﬁc’[ t@BgiStﬂ?lS), FRe

fluorescent protein P_isS.: Syj I I ling. t [ 1] d

ot her phenoty |u85€‘lsfe§c/r:l%l P éél?lrel?tﬁlllo%s ﬁt@pe@ﬁe@égﬁnﬁg& r%m%'%egéi?%%i {ggﬁ%?csen&ﬂ
exam nation, igsemsgi cal interventions. 5 The invention also relates to
purifying the fluorescent protein CG-P, especially as wld-type protein, as

fusion protein, as nutageni zed protein. The invention also relates to the

f the fl t t ei P in fiel f t i.all
Lo ot oot TRETSG e Bl RbTCFP G bt g SO s SERERURL L
of body powder &, nIfi€std) Y& inA8s, FSPankREALES 10 the use of the fluorescent

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 orin of _paper, especially of greeting
cards, of papeﬁleprfgl?{ﬁ?f’%r{t Brpt%lchg%eﬁss?g@%’leh dPgrssston 4y (bagteaal Syﬂ%‘é'“s’

i nvention al so : t ; i he
coloring 20 o?ébﬁélglﬁfg(g, t?[g{i gg‘c‘?ﬂ.’l‘z‘ﬁ?@‘? t(z)l? %\l}\{égtt%%rsgji%g? %}cggﬁggfé}g%eﬁgﬂ%g{an}'or
bever ages) f orfaorpeoteinesesand Kihesesnventi on al so relates to the use of the

fluorescent protein CG-P for producing toys, especially finger paints, face
paints. 25 The invention relates furthernore to nucleic acid nol ecul es,

sel ected from{fe fﬂfo?éégentcﬂfaﬁiﬁtéégP ofs 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.



“a) nucleic acid nol ecul es encodi ng the pol ypeptide di scl osed by SEQ I D NO

2; 30 b) nucleic acid nol ecul es containing the sequence depicted by SEQ ID
NO 1; -12- c¢) nucleic acid nol ecul es whose conpl enmentary strand hybridi zes

-under stringent conditions with a nucleic acid nolecule of a) or b) and

whi ch have the biological function of a fluorescent protein; 5 d) nucleic
acid nol ecul es which differ fromthose nmengioned under c) due to the
degeneracy of the genetic code; e) nucleic acid nol ecul es whose sequences
are at |east 95% honol ogous to 10 SEQ ID NGO 1 and which have the

bi ol ogi cal function of a fluorescent protein; and f) nucleic acid nol ecul es
whose sequences are at | east 65% honologous to SEQ ID NO | and which have

he bi ol ogi cal 1f ' . f ' The | i e
Lot he aboverohts DiekRdrefir GEPRIRERBbI 2 BRBCE:CoghlimuieRl el ™ °

functional profbeénié deiopnt.sequence. 20 The invention also relates to
nucl ei ¢ acid nol ecul es as descri bed above which are a part of reconbi nant
DNA or RNA vectors. The invention relates to organi snms which contain such a

tor. The . ti f i | eoti des, havi t 10
Cont | guoch nucTEoH B eR RRURnaP TP QB STELE B & CORBEE AEhe RYPRES CHETRIA or
RNA sequence ofsoldiely R BlogDlig HHEEN-nTIS i Y8BIdcAfidks Gk e, f1 uor escent

proteins which are éncoded by the above- 30 descri bed nucl eotide sequences.
-13- The invention refers to nethods of expressing the fluorescent

| tid t i ti i teria, Kk ti | ininvit
Py 6551 on oy SRABROBSFHE PIHORHETBR 141U bI7R EIREhEOHRS o uclet acks,
purifying/i SO'(%EE&QgﬁtofﬂNRrﬁ%@ t polypeptide of the invention. The
invention relatés to peptides, having nore than 5 contiguous amino acids
which 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



“are recogni zed i mmunol ogically 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 pharnmacol ogi cal drug screening and diagnostics. 15 Expression of the

fluorescent proteins of the invention Expression refers to the production of
a nol ecul e 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 transl ated. Expression vectors contain the control signals
requi red for expression of genes in cells of prokaryotes or eukaryotes.

Expr essi on ve@i}@r@lmefﬁ@f@'@ﬁsgﬁfé’tlécﬁlﬁms%ﬁﬂbhcfopll@eﬁng typportigstey and othays. | n

the case of "transcription fusions", the prot.ein encoded. by the cloned-in
fores gn gene FLERIEAGUR: pi8rd U50GR° sopekitfin BhhiSloaR BT SSERiRoh fy SBREF
protein. To thiereRbonst e 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 wth anothe rotein which _can be readil Ego det.ected. The
5 Cand 3 cont 1| YRR IS Bl GaPHaYINghT SUGRSFRL PRIPAY Bt HECIRLY B | 14-
codon and possj;ii- iRf astiG o5 BRMER R G 2ind fosteinhe N-term nal regions
of the hybriéhgi§?g?ﬁk?oﬁﬁe ?%rﬁgh, ‘are de ived%frghlthe vector. The
additional protein part introduced not only stabilizes, in nmany cases, the
protei n encod by the cloned-in foreign gene agai nst degradation b

cel lul ar prot gfg@équmpn@b?ﬁ rglates tﬁéh%%soogfftb? %Qoﬁé‘feé&?f%ijn i gbﬂlﬁ&i@%@ he
hybri d protei d SSi : eht h r Lent t

Sui tabl & host SrAGREG ek AR HRs SbE Wilonk! BTSOA of Hody BRNE. of

syst erms.10Pur i fibethpdsan obbodylpewidersor escent proteins of the invention 10 The
isolation of proteins (also after overexpression) is frequently referred to
as protein purification. A multiplicity of established nethods and

processes are THRVBh G101 RECH SR WBULE tHeCAldr8Rent 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;



" 15 Solid-liquid separation is a basic operation in protein isolation
procedures. This process step is required both in the renoval of cells from

the culture mediumand in clarifying the crude extract, after cell

- disruption and renoval of the cell debris, in renoving precipitates after

precipitations, etc. It is carried out by way of centrifugation and
filtration. 20 By obtaining intracellular Qrotelns requires the cell wall to
be destroyed or nade perneable. EEpendiné on the scal e and organi sm

hi gh- pressure honogeni zers or stirred ball mlls or glass bead mlls are
used for this purpose. On the |laboratory scale, nechanical cell integration
and ultrasound treatnent are used inter alia. 25 Various precipitation

nmet hods i nvol vi ng saHﬁ ul ar, annonl fate ani ¢

sol vents (al cShol's, “38& (%’ﬁlg) art%clu et o a‘??an %IPF% Ignﬁtr‘)f’féfﬁjé’angges under

concentrating prokgimsnt dRERichS witd h@d&t Iaéﬁh%olaaﬁe by 8CE) dndl @hicRMal&@i ns
(after cell disruption). Wien purifying intracellular proteins, removal of
t he sol ubl e nucl ei ¢healdblgicakfudesin el fuBecéptpeatei; t ati on wi th streptonycin
or protam ne sulfate, for exanple). The recovery of 15- extracellular
proteins5frequently involves the addition of carriers (e.g. starch,

ki esel guhr), ppior {040l anIécﬂE%Wﬂfch%ﬁ& ﬂPérh%ﬁGs% ‘méntio i@&{de}g) &Q:ttﬂ'tﬂe
better manageable precipitates Numer ous romat ogr aphi ¢ and partition
nmet hods are avai | aldegerkesicy bf the geneticfdodet i on (absor pti on chromat ography and
i on exchange chromat ography, gel filtration, affinity chromatography,

el ectrophoreses). Columm chromat ography is also applied on the industrial
S M romisY SRR ARRNNHLC ARk et Bk 6 At 0k G364 R BooliPd ©
several 100 per step posSible I's especia I mportant on e TaBora ory
scal e. 1@ Extracel ISH@ID (¥Of kiand ahizhobdwai tiedbiolvgi®l afuhstiiny oflial fih€@@scent
solutions. Like extracellular proteins, they nust be concentrated prior to
further use. U traf9einagibn is a proven nethod, also on the industrial
scale, in addition to the nethods already nmentioned. 15 Inorganic salts are
frequently undesired acconpanyi ng substances of proteins in specific

appl i cations. fyhey niBl¢icbecidl afdléQdes Whb&S s@fubices Rite G€lledst l65%ahb@Blogduaky Si S

and
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.



.diafiltration. Nunerous proteins are used as dry preparations. |nportant
ortant drying processes are 20 vacuumdrying, freeze drying and spray
drying. Nucl eotide and anmi no acid sequences The fluorescent protein CG-P is
~encoded by the follow ng nucl eotide sequence 25 (SEQ ID NO 1):
at gact gcactt accgaaggagcaaaact gt t cgagaaagaaatt ccctacattaca
gagt t ggaaggagacgt t gaaggaat gaaat t cat cat caaaggt gaaggt act ggc
gacgct act act ggcaccat caaagcgaaat at att t gcackehct ggt gaccttcct 30
gt accat gggct accat cttgagtagtttgtcgtatggtgttttctgtttcgcet aag
tat ccacgccacattgccgactttttcaagagcacacaaccagatggttattcacaa - 16-
gacagaat catt agttttgacaat gat ggacaat acgat gt caaagccaaggtt act
t at gaaaacggaacact tt at aat agagt cacagt caaaggt act ggct t caaat ca

aacggcaacat ccifhgdhwaingag agfetsCloCinathodd b agpressime drgfli@beeMCpolypeptides of the
atccttcctgaccgtaaaaa gt ggcat gaaaat t aatacaataaggctttcgac 5

gt t at gggcggt gRVEREIBEANAGEE gele baﬁrmaaw@raaébraaswmyatems

gcct gggaagaagat t at ccgt t gt at cat cat cttaccgt at ggacttctttcgga

aaagat ccggat gat gat gaaact gaccat t t gaccat cgt cgaagt cat caaagct

gttgatttggaaaqak @%ﬁﬁ&gﬂs@relaté@toTlhétﬁodse%LDﬁ idhtiaBlaMhoddstéht yRBpepER Of
(SEQ ID NO 2): MIALTEGAKLFEKEI PYI TELE | | KGEGTGDATTGTI KAKY! CTTGDLP

VPWATI L SSL SYGuEDRARNRRPH.ADFFKSTQPDGYSQDRI | SFDNDGQYDVKAKVT
YENGTLYNRVTVKGT GFKSNGNI LGVRVLYHSPPHAVY! L PDRKNGGWKI EYNKAFD
VMGGGHQVARHAQFNKPL GAVEEDYPL YHHL TVWI SFGKDPDDDETDHL TI VEVI KA 15 VDLETYR These

sequences canThg ifRHAGh kéT'atEshf% FRPHEEN68vihg ordthan 5 Ceghcﬁfs'aﬁ’[ﬁné’facﬁi‘%vhfdhgm €s
20 Fig. | depicts the plasmd map of the pTripl EX2- P vector Fig. 2

depi cts t he phmsmcdgmegsl oﬁnmm@ogmm:by(}@ilbomesttorthe 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



25 Fig. 3 depicts the transient expression of CGFP in CHO cells in the
pcDNA3- CGFP expression vector. The figure depicts the m croscopic i mge of
the transiently transfected cells, at an excitation of 480 nm and an

.em ssion of 520 nm Fig. 4 depicts the excitation of CG-P and of the control
| ysate. 30 Fig. 5 depicts the em ssion of CGFP and of the control |ysate.
17- Fig. 6 depicts the alignnment of CFGP, EEFP (Aquoria) and GFP (Renilla) at
the amno acid level. CG-P_Cvy: CG-P froma Clytia gregaria 5 GFP Ren : GFP
fromRenilla GFP Aeq GFP from Aequoria Fig. 7 depicts the alignnment of CFGP,
GFP (Aquoria) and GFP (Renilla) at the nucleic acid level. 10 CGFP_OdVvy :
CGP from d ytdodoxgamg@oisﬁly @R dRethe sedieRedsroodingefor [theaN-tefriindletggionSioP the om
Aequoria -18- Exanpl es le 1 5 The vector used faqr preparing the

construct ill d’é’bﬂﬁtpé‘ﬁelﬂéP &wfwds aw deriyedigm thyvegipdheraddiionploneEnhparthe

derivative of r Tr

pTri pl Ex2- w@@%&c%f%&ﬁ&nlﬁ’%?agh@eg lé%a@s"sa?%ga@&e% %% %?E Hggls";’}% ehs. 10
Fig. 1 depict Sofehgh pémsApdinstaieppidatidie bp Tdellplabp2otehdel BugGhRralso B¥ampd €o? The
vector used for preparing the construct illustrated bel ow was the plasmnd

15 pcDNAS. 1( +)detacbng anbisplating therybud mreteini fopmest. Exaredsior otaybegitber ednsientd t o

25 oPCONAS- COR  The RETNAS-IQGTRSRLA PSatBas JaLPRLERSLEP HREDohY

systems.

Purification 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



"Fig. 2 depicts the plasmd map of the pcDNA3-CGFP vector. 20 Exanple 3

Bacterial expression 25 Bacterial expression was carried out in the E. coli
strain BL21(DE3) by transformng the bacteria with the expression plasnm ds

- pTri pl EX2- CGFP and pTri pl EX2. The transforned bacteria were incubated in LB

medi um at 37C for 3 hours and expression was induced for 4 hours by adding
| PTG up to a final concentration of 1 The i nduced bacteria were
harvested by centrifugation, resuspended’i ?n'PBS 30 and sonicated. The
fluorescence was determined with the aid of a fluorineter. -19- Exanple 4
Eukaryotic expression 5 Constitutive eukaryotic expression was carried out
in CHO cel | s tpxtraccdludaf epriotenas drequentlyelinvolvest thet Additorprads saroarsplagnstdsh,
pcDNA3- CGFP and p 3.1(+) i.n transient ., experinents. Ta this end, 000
tel I's per vel 1K BRI AR B TR o AOBH R RN L SERESPAR ot e
and i ncubat ed pg‘g iﬁlza@‘esover night. Transfection was 10 carried out with the aid
of the Fugene Ck t (Roche) according to the manufacturer's information.
The transfected cells were incubated in DVEM F12 nmedi um at 37C overni ght.
The fluorescence was neasured in a fluorineter at roomtenperature, _Figure

3 depi ct 9 expridEBeeps gromaopraphicad pagtitian methods arepvallaplsierdine prrdication

fluorescent pr i.0- P T [ 11S.51 tr = CQhJ.
BL21(DE3) wer e(%s(r?’%{%? o n%“gaqo il %‘Z‘H"% F%%%n%%%%ﬁ%%ic%%ggh%‘rﬁﬁn’p#ﬁ“ EX2.

I nduction was chedmhadtegraphil, detrdphlirdgs). ICdMnh Riormmtgiapky bahlisd Gpplied3dn ¢hd or 4
hours. The bacteria were subsequently harvested and resuspended in PBS. The

|l ysis was car rindustréaltscalei Affinityt shagroatagraphyswbirdguakes| purificatior Rsoenelumis
nmeasured in a flu rf'or69ter 25

severa per step possible is especially important on the laboratory scale.

10
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 (SEQIDNO: 1):

5 -

atgactgcacttaccgaaggagcaaaactgttcgagaaagaaattccctacattaca

gagttggaaggagacgttgaaggaatgaaattcatcatcaaaggtgaaggtactgge

gacgctactactggcaccatcaaagcgaaatatatttgcacaactggtgaccttect
30 gtaccatgggctaccatcttgagtagtttgtcgtatggtgttttctgtttecgectaag

tatccacgccacattgccgactttttcaagagcacacaaccagatggttattcacaa



" Figure 4 depicts the excitation of CG-P and of the control |ysate. Figure 5

depicts the em ssion of CGFP and of the control |ysate. 20- Exanple 6 BLAST

5 Result of a BLAST analysis of CFG° at the anmino acid |evel.

- >AA2002: ABB06186 Abb06186 Green fluorescent protein GFPxml9 SEQ I D, NO 15.
5/ 2002, Length = 271, Score = 219 bits (558), Expect = 3e-56, ldentities =

10 102/ 228 (44%, Positives = 151/228 (65%, Gaps = 3/228 (1%

>gb1AAK02065. 11 nut ant green fl uorescent "prot ei n [synthetic construct],

Length = 238, Score = 219 bits (557), Expect = 4e-56, ldentities = 102/227

(44% , Positives = 150/227 (65%, Gaps = 3/227 (19% 15

>gbl AAL33915. HWE@W@%%%Y&%&%W@%?W%% yla],

Length = 238, t%Cthr 227

(44% , Positives = 1507 753(‘%5%@% ‘flgEt%fa%ggdnlAAL 9@% aff]At%%M%

1 green fluor mcw@@qmmmm tdlcac@daggde tgtZ3Bc Scor e

= 218 bits (55 jties = es =
149/ 227 (65% , 5963 %%ﬁ%ﬁ%%aéﬁ%ﬁ%aﬁ%%fa%%%&%ﬁ% e cent
protein [SAequo;’tetaatrgi;gcm;}mg)dcaﬂqcéaatgd@t@‘dtaegkﬁﬂ;aﬁﬂm*&ataa%b&dm‘das;anSM :
Expect 9e- 56 25 | dentiti e 102/ 44 /.2 659
Gaps = 3/227 (IR ITIRAIRAS /Eé %’f@a&rc%%gae Zﬁ?}rtg&

[ Aequor ea mfdﬁb&iﬂ@dg&jatd&ﬂﬁﬂ@aaa&&&;ac&i@ﬁft&:gac&h&d@ﬂ a(aﬁ_;&lb)a,tdé)é@@@t =
9e-56, 30 ldentities = 101/227 (44%, Positives = 149/227 (65%, Gaps =
3/227 (1% >/ ASSFersS RARTEISR & een fluorescent protein GFPxml 8 SEQ
I D, NO:13. 5/2002, Length = 271, Score = 217 bits (552), Expect = |e-55,
Identities = 101/228 (44%, Positives = 151/228 (65%, Gaps = 3/228 (1% 35
>AA2002: 1ABB06 18ds wbidGGh 84 affrimescid bequenead (SEQIDINON2)SFPxML6 SEQ | D, NO 11

%i? ggs (L 2209/; q@&?ﬁ%@%@%W%MD B06181
Abb06181 G eernvHWATOITESSIES UG YHCRAK YPREAROR SR JHDGYIQERI I SFDNDGQY DVKAKVT
YENGTLYNRVTVKGTGFKSNGNILGMRVLYHSPPHAVYILPDRKNGGMKIEYNKAFD
VMGGGHQMARHAQFNKPLGAWEEDYPLYHHLTVWTSFGKDPDDDETDHLTIVEVIKA
15 VDLETYR

These sequences can be found in the sequence listing.

Description of the figures
20
Fig. 1 depicts the plasmid map of the pTrip]EX2-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.



" 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. 11AF435427 1 green fluorescent protein [Aequorea nacrodactylal,
. Length = 238, Score = 216 bits (551), Expect = 2e-55, ldentities = 101/227
45 (44%, Positives = 150/227 (65%, Gaps = 3/227 (1% >gbl AAK02064. 11

mut ant green fluorescent protein [synt he'[_ilz;construct], Length = 238, Score
= 216 bits (551), Expect = 2e-55, ldentities = 101/227 50 (44%, Positives
= 150/ 227 (65%, Gaps = 3/227 (1% -21- Exanple 7 BLAST 5 Result of a BLAST
anal ysis of CEGP at the nucleic acid | evel . >gbl AF468563. 11 Crassostrea

gi gas cl one c(ig. tndepiatsthe @lipimentod §érs 6FP (@ygptia) and AP (Rewdiag atthg mingi t s
(21), Expect = :Ia.4 1Identiti es = 25/27 (92% 10 >gblAC079685.21 Oryza sativa
chr onosome 10 1A 0sINBH0012A20, conplete sequence, Length = 131599,
Score = 41.1 bits (21), Expect = 1.4, Ildentities =.27/30 (90%

>gbl AF427906. 06 1Sy ria littoralis putative odorant

15 bi ndi ng pr %ﬁ-@gre(ﬁ%ﬁgﬁg%?égg#eaa conpl ete cds, Length = 1767,
Score = #Al. 1 GFp Reh2l) GHExfpeatRenille. 4, ldentities = 23/24 (95%

>gb1AF297617. 1 1AF29761 7 Echi nococcus granul osus genotype 1 mitochondrion,
conpl et e genorf@fP JAeqgt h GFPifsoggleqgez e = 41.1 bits (21), Expect = 1.4, 20
Identities = 23/24 (95% Exanple 8 25 Figure 6 depicts the alignnent of

30 gur e 7 ddabcl depRE el gieRat of bt OB AT #) CERNGRHE REAM | c)

at the amno gejfl l&yelel - 22- Literature / patents

10
CGFP Cly: CGFP from Clytia gregaria

GFP _Ren: GFP from Renilla
GFP_Aeq. GFP from Aequoria



. 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 W?199623898 20
W)199711094 WD 199728261 25 W1998/ 02571 W199949019 W200071565 30 -23-
- WO200134824 WR00168824 5 W200257451 Alam J, Cook JL. Reporter genes:
application to the study of mammalian gene transcription. Anal Bi ochem
1990 Aug 1;188(2):245-54 10 Altschul, StepBen F., Thonmas L. Madden,

Al ejandro A Schaffer, Jinghui Zhang, Zheng Zhang, Wbb M Il er, and David
J. Lipman (1997); Gapped BLAST and PSI-BLAST: a new generation of protein
dat abase searqﬁmggg ans; Nucleic Acids Res. 25:3389-3402 15 Cardullo et
al. (1988) De of nucleic acid hybridization by nonradiative

fl uorescence resonance energy transfer.; Proc. Natl. Acad Sci. USA
85:8790-8794 Cormer, MJ., Hori, K., Karkhanis, Y.D., Anderson, J.M,
Wanpl er, J.E Exampled J G, and Hastings, J.W (1973) Evidence for simlar
bi ochemi cal

5 The vector used for preparing the construct illustrated below was the plasmid
pTriplEx2 from Clontech. The derivative 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.



" 20 requirenents for biolum nescence anong the coelenterates. J. Cell.
Physiol. 81, 291- 298. Cormer, MJ., Hori, K, and Anderson, J.M (1974)

Bi ol um nescence in coelenterates. Biochim Biophys. Acta 346, 137-164. 25
-CQullen Bryan R, Malim M chael H., Secreted placental al kaline phosphatase
as a eukaryotic reporter gene. Methods in Enzynol ogy. 216: 362ff Davenport,
D. and Nicol, J.A C (1955 Lum nescence_ig_l—|ydrorredusae. Proc. R 30 Soc.
B 144, 399-411. -24- Delagrave et al., Red-shifted excitation nmutants of the
green fluorescent protein, Bio/Technology 13(2):151-154 (1995) 5 Ehrig et
al., Geen-fluorescent protein mutants with altered fluorence
excitationspectra, FEBS Letters 367:163-166 (1995) Hastings, J.W and Morin,

J.G (1969) Cg‘ga%ggi“ve bi ochem stry of cal cium activated photoproteins

fromthe cten —NVhem opsis and the coel enterates 10 Aequorea, Obelia,
and Pel agia. Biol. Bull. 137, 402. Il Heimet at., (1996) Engi neering green
fluorescent protein for inproved brightness, |onger wavel engths and

fl uorescence rEwkaraotieexpressign t ransfer, Current Biology 6(2):178-182 (1996).
15 Inouye S, Tsuji Fl. (1994) Aequorea green fluorescent protein. Expression
of the gsene and fluorescence characteristics of the reconbinant protein.

FEBS Lett 19940, Mitutied edtbt dticDxprebdioR Yag Qa0 th Cﬁd’hells%gtf%ﬂéliﬁ’ng id
Saiga, Y., Ger s?man, L.C.,"Reynolds, GT., and Waters, J.R (1962)  Quantum
efficiency of @iprviti e ¢xpresniesqaasmsds \WeDNAS-GOFR and pdDA3 df+)Aequaorseat J.

Cell. Conp. Physiol. 60, 85-103.. Krjeg, S., stles, C., D.,..
Benedi x, M, FUGEANIS Témﬁmf Facfn 140p G el Fersaeed it EIMELEF 1 Pitivpier and
differential dispkayll Bidb&ePHIALeand 10PatedeR: ZR(CBLvA2RNE: 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 5

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 de_picts the excitation of CGFP and of the control lysate.

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



" Levine, L.D. and Ward, WW (1982) Isolation and characterization of a

phot oprotein, "phialidin", and a spectrally uni que green-fluorescent protein
fromthe -25- biolum nescent jellyfish Phialidiumgregarium Conp. Bi ochem

- Physiol. 72B, 77- 85. Mtra et at., Fluorescence resonance energy tranfer
between blue-emtting and red- 5 shifted excitation derivatives of the green
fluorescent protein, Gene 73(1):13-17 (199%). Mrin, J.G and Hastings, J. W
(1971) Biochem stry of the biolum nescence of colonial hydroids and ot her
coelenterates. J. Cell. Physiol. 77, 305-311. 10 Morin, J.G and Hasti ngs,
J.W (1971) Energy transfer in biolumnescent system J. Cell. Physiol. 77,
313-318. Phi | Exampbp® Structure and dynamics of green fluorescent protein.
Curr Opin Struct 15 Btol. 1997 Dec; 7(6):821-7 Shinormura 0., Biolum nescence
in the sea: photoprotein systens. Synp Soc Exp Biol. 1985;39:351-72. 20
Snowdowne KW Hitde AB. Measurenent of cytosolic free calciumin mammalian
cells with aequorin. Am JPhysiol. 1984 Nov; 247(5 Pt 1):C396-408. Ward, WW
(1998) Bi ochem cal and physical properties of green fluorescent protein.

In: Geen F i cat d Protocols 25
(Chal f1 65 w " Stk hBLaST iy s LR i PPepsR @l (0" vard ot ar.

Energy Transfer Via Protein-Protein Interation in Renilla Biolum nescence
Phot ochem stry and PhotogigLo%yM?7 389- 996 (1978). -ZEB?Vﬁ% %er J%Fl% Hori ,
K., Lee, , 1571, "gtich S nc WO
emtters durlqug h4i%elhﬁﬂgb§“”§@@géih@?$ ﬁ%gfgg zklég;ﬁg;igﬁ%émgf'ihe
sea pandy), Renllla Bi ochem stry 10, 2903 2909 5 vanpler J. E., Karkhanis,

Y.D., Morin, \Tg'GAAK(@%g%ﬁéCOHLUtIWU It 973 St‘??it%r T Fwtbq@clgis:%s?ggcﬁgpcence
from the Pennafﬁkﬂ)acE%@ltlesocFmsmzzﬁ i BBy @apécf 15314 ,103153 Biltiche 2

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 macrodactyla],
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]l, Length = 238, Score 218 bits (554), Expect = 9e-56,
Identities = 101/227 (44%), Positives 149/227 (65%), Gaps = 3/227 (1%)

i

30
>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 Abb(06184 Green fluorescent protein GFPxml6é 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%)



" Yang Te-Tuan, Sinai Parisa, Kitts Paul A Kain Seven R, Quantification of
gene 10 expresssion with a secreted al kal i ne phosphatase reporter system

Bi ot echni que. 1997 23(6) 1110ff WD 2004/ 052926 -27- PCT/ EP2003/013281

- Cainms 1. Anucleic acid nolecule, selected fromthe group consisting of 5
a) nucleic acid nol ecul es encodi ng the pol ypeptide disclosed by SEQ ID NO
2; b) nucleic acid nol ecul es contai ni ng %gf-sequence depicted by SEQ ID NO
1; 10 c) nucleic acid nol ecul es whose co enentary strand hybri di zes under
stringent conditions with a nucleic acid nolecule of a) or b) and which

have the biol ogical function of a fluorescent protein; 15 d) nucleic acid
mol ecul es whi gxagflé&r from t hose nmentioned under c¢) due to the degeneracy
of the genetic code; e) nucleic acid nol ecul es whose sequences are at | east
95% honol ogous to SEQ ID NGO | and which have the biological function of a
20 fluorescentgpgoftein;, and f) nucleic acid nol ecul es whose sequences are at
| east 65% honol ogous to SEQ ID NO 1 and which have the biol ogical function
of a fluorescent protein. 25 2. The nolecule as clainmed in claim1, whose
sequence contains a_functjona promoter 5 of the guence. 3. The nol ecul e
as clai néd i n Resultpf Q%EMT&M{@S&W%P fother@@éﬁ%iﬂ‘ﬁgift or 30 of RNA
vectors. -28- 4. An organism which contains a vector described as cl ained
in claim3. 5. An oligonucleotide, having nore than 10 conti guous

nucl eot i des mhﬁ@@F%ﬁé63#déﬁ#ﬁeﬁPGGHlvﬁ 06ﬁ€ﬁThﬁ rrertBNAteseRNACS ekpetites as

5, Score = 41.1 bi (21 E ct = 1. tit = 25/27 (92%)
clained in cla M. its (21), Exp 4, Identities = 25/27 (
10 >gb{AC079685.2] Oryza sativa chromosome 10 clone OSJNBb0012A20, complete
sequence, Length = 131599, Score = 41.1 bits (21), Expect = 1.4, Identities
= 27/30 (90%)

>gb|AF427906.1|AF427906 Solenopsis globularia 1littoralis 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.



5 6. A peptide, which is encoded by the nucl eotide sequence as clained in
claim1. 7. A nethod of expressing the CG-P pol ypeptide as clained in claim
6 in 10 bacteria, eukaryotic cells or inin vitro expression systems. 8. A
*method of purifying/isolating a CGFP pol ypeptide as clained in claim6. 9. A
pepti de, having nore than 5 contiguous am no acids which are recognized 15
i mmunol ogically by antibodies to the fl u_o%f:_scent protein CGFP. 10. The use
of the fluorescent protein CG-P as clained in clains 1 to 7 as a nmarker
gene and reporter gene. 1/11 pp (- NW LL~-O ~U.. G wi i 0 LL O N
Q.Ld .N. mnn.r .r 2/11 000 o0o~o0~00Z

Literature / 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 patent no. 6,436,682
W0199623898
20
WO0199711094
WO 199728261
25 W01998/02571

W0199949019

W0200071565
30



.4 "C3/11 b-04/11 aoUvti O to n C4AEcu OO N tti O U OO
O0O0O0O0O0O0O0ODO0ODOODODOODO OOOOOOOOCODCDCODMCDO co NCo to
It MNOQ nda 5/11 aoc Uv M
-23 -
W0200134824
W0200168824

5 W0200257451

Alam J, Cook JL. Reporter genes: application to the study of mammalian gene

transcription. Anal Biochem. 1990 Aug 1;188(2):245-54

10 Altschul, Stephen F., Thomas L. Madden, Alejandro A. Schiffer, Jinghui
Zhang, Zheng Zhang, Webb Miller, and David J. Lipman (1997); Gapped
BLAST and PSI-BLAST: a new generation of protein database search programs;
Nucleic Acids Res. 25:3389-3402

15 Cardullo et al. (1988) Detection of nucleic acid hybridization by nonradiative
fluorescence resonance energy transfer.; Proc. Natl. Acad. Sci. U.S.A. 85:8790-8794

Cormier, M.J., Hori, K., Karkhanis, Y.D., Anderson, J.M., Wampler, J.E.,
Morin, J.G., and Hastings, J.W. (1973) Evidence for similar biochemical
20 requirements for bioluminescence among the coelenterates. J. Cell. Physiol. 81, 291-

298.

Cormier, M.J., Hori, K., and Anderson, JM. (1974) Bioluminescence in
coelenterates. Biochim. Biophys. Acta 346, 137-164.

25
Cullen Bryan R., Malim Michael H., Secreted placental alkaline phosphatase as a
eukaryotic reporter gene. Methods in Enzymology. 216:362ff

Davenport, D. and Nicol, J.A.C. (1955) Luminescence in Hydromedusae. Proc. R.
30 Soc. B 144, 399-411.



) It, M LO co N d) N d) 0 OOOOOOOOOOOOO0OO0OOOO O
O0OO0OCOO coP. col gtT MNr nzwk 6/11 a, of z Uwx>x 1 5a >
Li WWHUco UI Ucn aaaHrii aUUcol xU aaaHzU”"zIl Ei
|l a>>H5xaaHa "xFCxW>HX"0x UUU<rCv~-"~ZH>rCC
HH>HHFCEQZHco UU>"X WX HHH>H HHr4d4HH>zx >>ria
HwHOzaHwwwwa xx0(DUUwy C>a>""UH>>HaH Ha
AN~ ~a HH

Delagrave et al., Red-shifted excitation mutants of the green fluorescent protein,

Bio/Technology 13(2):151-154 (1995)

5 Ehrig et al, Green-fluorescent protein mutants with altered fluorence

excitationspectra, FEBS Letters 367:163-166 (1995)

Hastings, J.W. and Morin, J.G. (1969) Comparative biochemistry of calcium-
activated photoproteins from the ctenophore, Mremiopsis and the coelenterates

10 Aequorea, Obelia, and Pelagia. Biol. Bull. 137, 402.

Heim et al., (1996) Engineering green fluorescent protein for improved brightness,
longer wavelengths and fluorescence resonance energy transfer, Current
Biology 6(2):178-182 (1996).

15
Inouye S, Tsuji FI. (1994) Aequorea green fluorescent protein. Expression of the
gene and fluorescence characteristics of the recombinant protein. FEBS Lett 1994

Mar 21;341(2-3):277-80

20 Johnson, F.H., Shimomura, O., Saiga, Y., Gershman, L.C., Reynolds, G.T., and
Waters, J.R. (1962) Quantum efficiency of Cypridina luminescence, with a note on

that of Aequorea. J. Cell. Comp. Physiol. 60, 85-103.

Krieg, S., Castles, C., Allred, D., Benedix, M., Fuqua S., RNA from air-dried
25 frozen sections for RT-PCR and differential display. Biotechniques. 1996
Sep;21(3):425-8.

Levine, L.D. and Ward, W.W. (1982) Isolation and characterization of a

photoprotein, “phialidin”, and a spectrally unique green-fluorescent protein from the



IC>TITT

as"xwSHabH HzwH>HUUUxx W UUUC) Li cc C7T zz"™"X
HLi HHazxzHfZa HHaH.~-HHal wFCr: Wcc Q axI| »w> 7
z " wwArAr | ~zw UUUOa>ar~1 1 0 Hwxcn >Eab55aauU
C/’ HHwWHHHAM O™ OCw/ Cw/ CU7 W>>tx7 c xcnwaaagzwlL a>H
>Sab5wxxwd) j HHdA) HHcoaCsi) d) Hcox r-4 L fTJ d) U
aaHQ awx-x>xxHU > W>H Sa. CO xr-41LT)J44 x z HI fx UU?z
flrii >L >+ > Ul | x wz z "N awa cha ,>>>1] x| >5HasH
AM HI anccXx Hx >HwO Wxroz x x x xxXx wWwHS5HUUOHZzH aaa
X X a a2 a* cl wWzi+”~zHHaaa H>aaaz7+ Ha 44 Ha x H
> HUUUA gigluminascent jellylishPhiakpfivm gregarign.Compg) Biothem. -Bhygiok ®RBXT7-> W
w 1C”™ U

10

15

20

25

Mitra et al., Fluorescence resonance energy tranfer between blue-emitting and red-
shifted excitation derivatives of the green fluorescent protein,

Gene 73(1):13-17 (1996).

Morin, J.G. and Hastings, J.W. (1971) Biochemistry of the bioluminescence of
colonial hydroids and other coelenterates. J. Cell. Physiol. 77, 305-311.

Morin, J.G. and Hastings, J.W. (1971) Energy transfer in bioluminescent system. J.
Cell. Physiol. 77, 313-318.

Phillips GN. Structure and dynamics of green fluorescent protein. Curr Opin Struct
Biol. 1997 Dec;7(6):821-7

Shimomura O., Bioluminescence in the sea: photoprotein systems. Symp Soc Exp
Biol. 1985;39:351-72.

Snowdowne KW, Borle AB. Measurement of cytosolic free calcium in mammalian

cells with aequorin. Am J Physiol. 1984 Nov;247(5 Pt 1):C396-408.

Ward, W.W. (1998) Biochemical and physical properties of green fluorescent
protein. In: Green Fluorescent Protein: Properties, Applications, and Protocols

(Chalfie, M. and Kain, S., eds) pp. 45-70. Wiley-Liss, Inc.

Ward et al, Energy Transfer Via Protein-Protein Interation in' Renilla

Bioluminescence Photochemistry and Photobiology 27:389-396 (1978).



"xUwrJarcUWrzUUx WHa>>zHHcnaHcn Li 4aUU(DUUUa
w asU>>1 > xxxxpSwHcoc/) a>aHzza 0xcHiIiC/ HH>Da
Xx Wx alU HhazWcciCHSHu Ha/ cozzHxxxax a$SaHa>>H
->x"~US5 H HO) <aHHHx5ad) www3lLi UMM 00> | ~x ..
.. 00000CO00000000 00O
IOLOWNNNOD co D ITITIT OOOO@OHHHHHHNNN Hb" CHv
r. Hb' I~ Hb" CHDb s~ UC NUQOQ C)EJC) © UQO 4 UCQ C a FzC cl
al F~4 W al F~C wW al fz:c | al al FCO cc rZ4 a a, LiwarwaQ]ra
Li aa 0& LTJOLI Li ULi Li UwlLi UrVri fzl uOOUOOUOOUOO

UOo 0 7/11 oWamplerTiJ.Eg H@rle)Kr,oLqe,(J W.4nnd quml@r,oMJ; 11978) S@vcqudl ro
roro di ro Uro Ti U bi. ro

ro di Ti 0
N (6roro rcc)gﬁuwneﬂ’e&’lceu rqgavo %e’éf’ lébm {i‘?th thel\l’?ov’gﬁ Ppd %e b ¥y
[JOU(?J TV EO ( Bioldmitescehice bPthE isedpary, Rén;rla Yidkhbinfs®y To, 2dB-2999T1 O bi r 0 b'
i
5 Wampler, J.E., Karkhanis, Y.D., Morin, J.G., Cormier, M.J. (1973) Similarities

in the bioluminescence from the Pennatulacea. Biochim. Biophys. Acta 314, 104-

109.

Yang Te-Tuan, Sinai Parisa, Kitts Paul A. Kain Seven R., Quantification of gene
10 expresssion with a secreted alkaline phosphatase reporter system. Biotechnique. 1997
23(6) 1110ff



"UTi (dTi roroTi Odi Ti roTi ror oroUroOU+ drororo Ti Ti
O roroQO UUTH Ti (au uO) p4 04 4] (OMO) O0) 4 UUT dO0) co
Ti UU(dUro U+ di di ddOO0OO0O(UroO Ti 0) Ti roOTi OUTI Ti U
-ro Ti Ti Ti (OG mroUT UTi u ro(dudi .NO O bi 0 di +-1 U (O
roTi Ti Ti (dTi b) Ti UTi U (6 Ti Ti G b) ro0 0 U.NUro bi O co
bi G di bi diWO 2004052926 ro ro ro ro di27+ Ti ro (o TiPCE/ERR008H18281u (O
rob) OroTi bi 0)  roOQ Urodi di roroUT Uro bi (Ou 00i O
(00i G 00 (d (UroTi Ti Ti (6 UUTroTi (6U di UG (Urodi Uro (tl Ti
ro4) 0(04-1dffpxroUUdi Ti UTi Ti Ti Ti Ti Udd +s O Ti G +i Ti
Ti O rorodimtrrao O 0 O Ti Ti 0 0 Ti Ti G Ti 0) Ubi (60 UT QO
Ti Ti (6U0rod| Ti Ti ro Ti li ro Ti U1 Ti Ti Ti roro U0 O (U.N +i
(U+i U(Uro U roro.rorq of OTi roéFOTi rouOO)+| Ti co G U
O ai Ti UG 4 ﬁmfcéﬁlwawg majecyle, pelggtedrirog the grﬁupeen&»strﬁg% UTi Ti Ti di
0)(0TiO)(0T|U.NT| 4i u0 O rouUuo0 (0OTi 0 G (6TIi O G

5 a) nucleic acid molecules encoding the polypeptide disclosed by SEQ ID
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 SEQID NO:1 and which have the biological function of a

20 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 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.
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4) 4J m An oligonucleotide, having more than 10 contiguous nucleotides which are

identical or complementary to DNA or RNA sequences as claimed in claim 1.

5
6. A peptide, which is encoded by the nucleotide sequence as claimed in
claim 1.

7. A method of expressing the CGFP polypeptide as claimed in claim 6 in
10 bacteria, eukaryotic cells or in in vitro expression systems.

8. A method of purifying/isolating a CGFP polypeptide as claimed in claim 6.

9. A peptide, having more than 5 contiguous amino acids which are recognized
15 immunologically by antibodies to the fluorescent protein CGFP.

10.  The use of the fluorescent protein CGFP as claimed in claims 1 to 7 as a

marker gene and reporter gene.
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. <213> Clytia gregaria <400> 1 atgactgcac ttaccgaagg agcaaaactg ttcgagaaag
aaattcccta cattacagag 60 ttggaaggagiacgttgaagg aat gaaattc atcatcaaag
gt gaaggt ac tggcgacgct 120 actactggca ccatcaaagc gaaatatatt tgcacaactg
gtgaccttcc tgtaccatgg 180 gctaccatct tgagtagttt gtcgtatggt gttttctgtt
" tcgctaagta tccacgccac 240 attgccgact ttttcaagag cacaaaacca gatggttatt
cacaagacag aatcattagt 300 tttgacaatg atggacaata cgatgtcaaa gccaaggtta
cttatgaaaa cggaacactt 360 tataatagag tcacagtcaa aggtactggc ttgaaatcaa
acggcaacat ccttggtatg 420 agagttctct accattcacc accacacgct gtctacatcc
ttcct gacg’g taagpat ggt,4 ggcat ggaag ttgaat acaa taaggcttt¢ gacatdatgg
gcggt ggt oa ccaanat ggcp 5 ©gt cacgcca aat t caatlaa accactagga gect gggaag
aagattattc gt §atcat26 Eatcttdcc@ tdat ggacttc Bttgggaaad g ccyoatg
at gat gaaac tgaccatttgo6 accatcgt cg aagtcat t@a cagcpgttgatl t tiggamacat
accgttga®70® £10> §<g§1>6235 521% <213> gj y% a gregarli aty <400> 2
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420:atggaatacaactataactcacataatgtatacatcatggcagac
480:atcaaagttaacttcaaaattagacacaacattaaagatggaag
540:aaaacattaatgaagtcgaaaggtgtagtaaaggagtttccttc
540:cattatcaacaaaatactccaattggcgatggccctgtcctttt
600:catcgtttggaaaagacttacgtagaagacggggggttcgttgaa
660:attgctcaaatgacatctataggaaaaccactaggatccttacacyg
660:cttgagtttgtaacagctgctgggattacacatggcatggatgaac

480:gtcggcgaagtaattcttgtctataaactaaactctgggaaata
600:ctgtccacacaatctgccctttccaaagatcccaacgaaaagag

_420:agagttctctaccattcaccaccacacgctgtctacatcctt
420:aagactatcttaggaatagagccttcatttgaagccatgtacatg

GFP_Ren
GFP_Aeq
GFP_Aeg
GFP_Ren
GFP_Aeq
GFP_Aeq
GFP_Ren
GFP Aeq

CGFP Cly 480:ggcatgaaaattgaatacaataaggctttcgacgttatgggcgg

CGFP Cly 540:cgtcacgcccaattcaataaaccactaggagcctgggaagaaga
CGFP Cly 600:catcttaccgtatggacttctttcggaaaagatccggatgatgat
CGFP Cly 660:accatcgtcgaagtcatcaaagctgttgatttggaaacataccyg

CGFP Cly
GEFP Ren
GFP Ren
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classification and PC B. FIELDS ED M ni mum docunent ati on sear ched
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. Docunenl ati on searched ot her than m ni num docunentation to the extent that

such docunents are included in the fields searched Electronic data base
consulted during the international search (nane of data base and, where
pmacal . search | ens used) EPO Internal, SEQUENCE SEARCH C. DOCUMENTS

CONSI DERED TO BE RELEVANT Category GCitation of docunent, wth indication,
where appropriate, of the rel evant passages Rel evant to daim No, X LEVINE L
D ET AL: "I SOLATION AND 1, 2,5,6, CHARACTERI ZATI ON OF A PHOTO PROTEIN 8, 9
PHI ALI DI N AND A SPECTRALLY UNI QUE GREEN FLUORESCENT PROTEI N FROM THE BI O
LUM NESCENT JELLYFI SH PHI ALI DI UM GREGARI UM COVPARATI VE BI OCHEM STRY AND
PHYSI OLOGY B, vol. 72, no. 1, 1982, pages 77-86, XPOX028577 | SSN:
0305-0491 cited in the application Y abstract 3,4,7,10 page 79, right-hand
colum, paragraph 2 -page 80, right-hand col unm, paragraph 1; figure 3;
table 3 Further docunments are listed in The continuation of box C ~ Patent
famly nmenbers are (sled in annex. Speci al categories of cited docunents:
T | ater docunent published alter the International filing date or docunent
doonmi ng the general Male of the an which is not or priomy date and not in
conflict with the application but died to be of particular relevance ed to
understand the principle or theory underlying the invention E earlier
docunent but published on or altar the International 'X docunent of

paril cul ar rel evance; the clainmed invention :
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" filing date canno consi dered novel or cannot be considered to 'L’
docunent whi cﬁe—m ow doubts on priority Baln(s)or involve an Inventive
step when the docunent is taken alone which Is coed to eslabish the
- publication data of another Y' docunent of particular relevance; the clained
I nvention elation of other special reang_(as Speci fi ed) cannot be
considered to involve an ilwent&e step whén the 'C docunent referring to an
oral disclosure, use, e%bblon or docunent Is conbined with one or nore
ot her such docu- other neans nents, such_conbi nation_bei ng obvious to a
person skil | etf” B Wctitent: PubldsHSd Br P “ ol thehi FitetWali®onal filing date
but i 1 the aft, later than the priority dat®e clained '6" &bcument menber of
t he sanme pat ehte feEnpipyPheDlleelinf SerhEhragiruddo sonplvetyroferaflnt B | nt er nati onal
search Date of mailing ofsihe internatiomal search reposi 6 April 2004
12/ 05/ 2004 Nap®, andrrmsdd ag addiLSss081t b| tSAAUTNOL sz Ofsf i cer  Eur opean
Pal en) O fice, P.B. 581§ Palentlaan 2;NL - 22601* Rijswijk 3 Tel. (+31-70)
340- 2040, To. _31_651 epo no, Weiland, S  Fax- (+31-70).340-301e Fenn
PG 11SN2i o(seX%nT % %%I A Qsé‘m?%? S04y “b%g;és“l%??f g52L %?il\b&‘ﬁ L SEARCH REPORT
" ti. m Appllcailah™No PCT/EP 03143281 C{Conl|huUatlon) DOCUVENTS
CONS| DERED TOMBECREFEVANTSCabegetyyssnClicationl Yo¥Soliin&r Leuwfich i ndi cati on,
where appropri at @0 of the rel evad®t passages Rel®vant to claim No. Y CHALFIE,
M AND KAIN, &is sérCGeeepro3usd, 1alt1 fiuoreesaento MpohRi s no@erti es,
applications, ;gnd protocol s";August 1998 (1938-08) , WLEY:dgl SS, | NC.

XP009028583 cj Ld nod pLicati a s vl gur g3 age 70 Y PRASHER
D C "Using GE?I' tgoe gyeepfehgil {r%ht% gﬂ Ai% ﬁ Al G &y cji’ B

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



<« TRENDS | N GENETI CS, ELSEVI ER, AMSTERDAM NL, vol.
320- 323, XPOD420¥889B | SSN. 0168- 9525 page 322
5 -page 323, |eft-hand colum, paragraph 2;
. "THE GREEN FLUORESCENT 3,4, 7,10 PROTEI N' ANNUAL REVI EW OF BI OCHEM STRY,
PALTO ALTO, CA, US, vol. 67, 1998, pages 509-544, XP000946725 | SSN:

0066- 4154 page 511, paragraph 3 page 539, _paragraph 3 A | NOUYE SATCSH ET
AL: "Cloning and 1-10 sequence analysis of cDNA for the cal ciumactivated
photoprotein, clytin" FEBS (FEDERATI ON OF EUROPEAN BI OCHEM CAL SOCI ETI ES)
LETTERS, vol. ;31aeNrsrie 1993, pages 343-346, XPOOL180448 | SSN: 0014-5793

11, no. 8, 1995, pages
ri ght-hand col um, paragraph
figure 2; table | Y TSIEN RY:

page 343, right-hand colum, paragraph 1 A PRASHER D C ET AL: "PRI MARY
STRUCTURE OF 1-10 THE AE EA VI CTORI A GREEN- FLUORESCENT PROTEI N GENE,
ELSEVI ER, AVSTERDARPYSNLACVBIC. 111, 1992, pages 229-233, XP001018985 | SSN:

0378-1119

<120> Isolated fluorescent protein CGFP and use thereof
<130> Le A 36 493
<l60> 2
<170> PatentIn version 3.1
<210> 1
<211> 708
<212> DNA
<213> Clytia gregaria
<400> 1
atgactgcac ttaccgaagg agcaaaactg ttcgagaaag aaattcccta cattacagag 60
ttggaaggag acgttgaagg aatgaaattc atcatcaaag gtgaaggtac tggcgacgct 120
actactggca ccatcaaagc gaaatatatt tgcacaactg gtgaccttcc tgtaccatgg 180
gctaccatct tgagtagttt gtcgtatggt gttttctgtt tcgctaagta tccacgccac 240
attgccgact ttttcaagag cacacaacca gatggttatt cacaagacag aatcattagt 300
tttgacaatg atggacaata cgatgtcaaa gccaaggtta cttatgaaaa cggaacactt 360
tataatagag tcacagtcaa aggtactggc ttcaaatcaa acggcaacat ccttggtatg 420
agagttctct accattcacc accacacgct gtctacatcc ttcctgaccg taaaaatggt 480
ggcatgaaaa ttgaatacaa taaggctttc gacgttatgg gcggtggtca ccaaatggcg 540
cgtcacgccc aattcaataa accactagga gcctgggaag aagattatcc gttgtatcat 600
catcttaccg tatggacttc tttcggaaaa gatccggatg atgatgaaac tgaccatttg 660
accatcgtcg aagtcatcaa agctgttgat ttggaaacat accgttga 708
<210> 2
<211> 235
<212> PRT
<213> Clytia gregaria
<400> 2
Met Thr Ala Leu Thr Glu Gly Ala Lys‘Leu Phe Glu Lys Glu Ile Pro
1 5 10 15
Tyr Ile Thr Glu Leu Glu Gly Asp Val Glu Gly Met Lys Phe Ile Ile
20 25 30
Lys Gly Glu Gly Thr Gly Asp Ala Thr Thr Gly Thr Ile Lys Ala Lys
35 40 45
Tyr Ile Cys Thr Thr Gly Asp Leu Pro Val Pro Trp Ala Thr Ile Leu
50 55 60



“figure 2 X -& DATABASE GENBANK ' Onl i ne!
PRASHER ET AL.:

1-3,5 26 April
"Primary Structure of the

1993 (1993-04- 26)
Aequorea victoria

green-fluorescent pr %\T‘gase accessi on_no. zwm, X Bl 0253 tHe
- whol e docunent 3 car]rﬁggr*{h‘f‘ bk BEARGE REPQRTsecd Egggl) élanuary
2004) page-2_of 2 | NTERNATI ONALER RECHERCHENRER] CHT 1 3@ nzel chen
PCT/ EP 03/|4328% " ATk KA e kR NG D ANVELDUNGSGEG STANDES | PK 7 CO7K14 435
A01K67/ 00 |Nach der Intenalionalen Patenli tassifikalion (IPK) oder nadl der
nal i onal eny Kl astl kal bn and der | PK B. RECHERCH ERTE GEBI ETE Recher chi ener
Vhoes! pr ul {Stc@dng o 1fidagars Sdeh EikisdidaioNS & ¥ Sobh eibhrtiehicdtdn a8 8¢ | | kKat i onssynbole) IPK 7
CD7K Relt erachiL@laanabet ni cnt zum M ndesl pridsl ol T gehommde
Ver of f ent I i na®Oiaite JisBS@n sHiab @weddl} BssiicaBdB BNl enen Gebi el e tall en
Wahrend derl ’Ko al en Redl erche konsuki ene el ekroni srhe Dal enbank (Nang
det Datenbank nod eV|I vermendete Sucnbegllle) EPC>InternaI SEQUENCE
SEARCH C. | A 0 ; ) = ; e : = =yAce
VErdtfenikchung somed edordedlch unter Angabe der in Belracht konnenden Teaps
Ben, Ansprjuch Nr. X LEVINE L. D ET AL: "I SOLATION AND 1,2, 5,6,
CHARACTERI [Z&FriCEe 1@ cofuRIH@TED HRREPHE tedgh Bambot da'PHemEIwDrelkhqﬂeN@afﬂz eSPE@TRALLY UNI QUE
GREEN FLUQRRSGRNIr RROTSERNNERQVARGHE Bl O  LUM NESCENT JELLYFI SH
PHI ALI DI UM GREGARI UM’
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category ® | Citation of document, with indication, whera appropriate, of the relevant passages Relevant 10 daim No.
X LEVINE L D ET AL: "ISOLATION AND 1,2,5,6,
CHARACTERIZATION OF A PHOTO PROTEIN 8,9
PHIALIDIN AND A SPECTRALLY UNIQUE GREEN
FLUORESCENT PROTEIN FROM THE BIO
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INOUYE SATOSHI ET AL: "Cloning and

sequence analysis of cDNA for the
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FEBS (FEDERATION OF EUROPEAN BIOCHEMICAL

SOCIETIES) LETTERS,

vol. 315, no. 3, 1993, pages 343-346,

XP001180448

ISSN: 0014-5793

page 343, r1ght—hand co]umn paragraph 1

PRASHER D C ET AL: "PRIMARY STRUCTURE OF
THE AEQUOREA VICTORIA GREEN-FLUORESCENT
PROTEIN"

GENE, ELSEVIER, AMSTERDAM, NL,
vol. 111, 1992, pages 229-233, XP001018985
ISSN: 0378-1119

figure 2
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Teo Betr. 07N 2 7&5%Pb§ﬁﬁ%§78’WEAND KAI N, S.: "Geen 3,4,7,10
fluorescent protein: properties, appllcatlons and protocol s" August 1998
(1998-08) |}, WLEY-LISS, INC. XP009028583 in der Annel dung erwahnt Seite
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ISSN: 0305-0491
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Y Zusammenfassung 3,4,7,10
Seite 79, rechte Spalte, Absatz 2 -Seite
80, rechte Spalte, Absatz 1; Abbildung 3;
Tabelle 3
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Weitere Verdfienllichungen sind der Fortsetzung von Feld C zu
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D Siehe Anhang Patenttamilie

° Besondere Kategorien von angegebenen Verdlfentlichungen

*A* Veréffenllichung, die den aligemeinen Stanc der Technik definiert,
aber nicht als besonders bedeutsam anzusehen ist

*E" aleres Dokument, das jedoch erst am oder nach dem intemationalen
Anmeldedatumn verbffentlicht worden ist

*T* Spatere Veroftentlichung, die nach dem internationalen Anmeldedatum
oder dem Priorliétsdatum verdtentlicht worden ist und mit der
Anmeldung nicht kollidiert, sondem nur zum Verstandnis des der
Erfindung zugrundehegenden Prinzips oder der ihr zugrundetiegenden
Theorie angegeben ist

X" Verdftenilichung von besonderer Bedeulung; die beanspruchle Edindung

*L* Veréffentlichung, die geeignet ist, einen Priomtatsanspruch zwelfelhaft er-
scheinen 2u lassen, oder durch die das Verofienilichungsdatum einer

soll oder die aus einem anderen besonderen Grund angegeben ist (wie
ausgefihrt)

"0 Verdffentlichung, die sich auf eine mundliche Oftenbarung,
emne Benutzung. eine Ausstellung oder andere Mafinahmen bezieht

"P* Veroffentlichung, die vor dem internationalen Anmeldedatum, aber nach
dem beanspruchten Prioritatsdatum verdffentlicht worden ist

kann atlein aufgrund dieser Verdffentlichung nicht als neu oder auf
erfinderischer Taligkeit beruhend betrachtet werden

anderen im Recherchenberichl genannlen Verdfientlichung belegt werden «y- yeratrentiicnung von besonderer Badeutung; die beanspruchte Edfindung

kann nicht als auf erinderischer Tatigksil baruhend betrachtel
werden, wenn die Verdftentichung mit einer oder mehreren anderen
Verdtientiichungen dieser Kat in Verbindung gebracht wird und
dlese Verbindung 10r einen Fa. egmomann naheliegend ist

*&° Verditentlichung. die Mitgileg derselben Palenttamilie ist
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