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its nucl eotide and am no acid sequences and to the activity and use of the
photoprotein mdytin. Photoproteins 5 The phenonenon of the generation of
light by living organisns is designated biolunmnescence. It is the result
of bi ochem reactions. in cells, [.n whjch reactions the chem cal energy is
emtted in ﬁﬁ%ﬁﬂﬁﬁﬁ pein, t £ termed cold em ssion by neans
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proteins 10%i%F FHEG &Wﬁ th OHﬁgﬁﬁﬁpﬂﬁgﬁlyflsh of the genus Aequoria) into
spectral regions of |onger wavel ength. Biolunm nescence has a diversity of

bi ol ogi cal Prutgprotenss: at an ocean depth of between 200 and 1000 in
(nesopelagial) about 90% of all Iiving organi sns | um nesce. In this case,

the [um en 15 SI n s are for attracti artners, for
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of coel enterates are biolum nescent (Mrin et . 74) . These organi sns
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| i ght, and waoteleagthr een |i ght as observed phenotyplcally in the case of

Aequoria 25 victoria. The green fluorescent protein (GFP) which, as a result

of being activated by aequorin, causes Aequoria victoria to appear

phenot ypi caBlojungiigence\hs & divaeigquenbiblpgicsl dumdtionk: fat eiroidah ﬁeptmdlbaaze(ﬂzﬂmnman et
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also use the light signals for secking partners. On the other hand, the significance of the
luminescence of bacteria, fungi and single-cell algae is unclear. It is assumed that it is used for
coordinating many single individuals in a large population or else represents a type of biological
clock.
20
A large number of coelenterates are bioluminescent (Morin et al., 1974). These organisms emit
blue or green light. As an isolated protein, aequorin, which is derived from Aequoria victoria
(Shimomura et al., 1969) and which, in 1962, was the first light-producing protein to be identified,
emitted a blue light, and not a green light as observed phenotypically in the case of Aequoria
25  victoria. The green fluorescent protein (GFP) which, as a result of being activated by aequorin,
causes Aecquoria victoria to appear phenotypically green was subsequently isolated from this
medusa (Johnson et al,, 1962; Hastings et al., 1969; Inouye et al., 1994). Other photoproteins

which have also been identified and described are clytin (Inouye et al., 1993), mitrocomin (Fagan

et al,, 1993) and obelin (Illarionov et al., 1995).

30
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5 Table2: Overview of some photoproteins. The table gives the organism from which the
protein has been 1solated, the name of the photoprotein and a selection of patents
or applications.
Organism Fluorescent protein Patent/Application
Obelia geniculata Obelin WQ03006497
Clytia gregaria Clytin WO003006497
Aequoria victoria Aequorin WO0200168824
US-0908909
US 6,152,358
i JP-0176125
Pholas dactylus Pholasin W0O0028025
GB-0024357
Bioluminescence is nowadays used in technology in a wide variety of ways, e.g. in the form of
10 bioindicators of environmental pollution or in biochemistry for sensitively detecting proteins or for
quantifying particular compounds, or as what are termed reporters in connection with investigating
gene regulation in the cell.
The photoproteins differ not only in their nucleotide and amino acid sequences but also in their
15  biochemical and physical properties.

It has been demonstrated that the physical and biochemical properties of photoproteins can be



It has been denonstrated that the physical and biochem cal properties of
phot opr ot ei ns ACHRIeFdreigACIMtBI9- Forei gn Countries -3 altered by altering
the ami no acid sequences of these proteins. Exanpl es of nutagenized

phot oproteins are described in the literature (US 6,495, 355; US 5, 541, 309;
US 5, 093, 240; Shinmonura et al., 1986). 53The aboverenti oned phot opr ot ei ns
generate IigEéﬁ@&WOﬁidizing coelen&erazine (Haddock et al., . 2001; Jones. et
al ., 1999).1 e}l1eBpE tR@mine gt SPaiencey steicssn BOE e A amPlot L tavtpesAEh
readi | y det gg{igslotit N SeBb& M aehfiafAl (0§ 6,405 359C M S 3R HE093120;
termed reporter genes or iIndicator genes. At 1east 2 types of repofter 10
gene are di Shimpguisdiel. 1980). Resi stance genes. This is the termused for genes
whose expression confers, on a cell, resistance to antibiotics or other
subst ances whose presence in the growh nmediumleads to the death of the
cell if the Thesbstanaengtphotbmotains epteratd fighit. byRepdizing cogemeszinel figadgodicicl.s of
reporter ge ‘are used, J.p, genetic mani pul ati on as fused or unfused
indicators.Bﬁﬁé%%gﬁﬁﬁﬁeg?e+eporter genes include beta-gal act osi dase (Al am et
al ., 1990), al kaline phosphatase (Yang et al., 1997; Cullen et al., 1992),
and | uci f er ®epertagstems her phot oprotei ns (Shinonura, 1985; Phillips GN,

1997; Snowdowne et al., 1984). 20 The em ssion of photons in the visible

spectral range, with this em ssion, being . effected by neans . of excited

oh Lter i SEaReE Pty PaReR e LB & RO ECART S i, BSTiEg! of ne
energy is naistochdnficdl Micho@ase, terditp ptjoaer fonewdrtiRdic At RheO At ldast hepésosfiregkter
radi ati gn of shorter vel ength. 25 A distinction is made between
chenDIuﬁpne§@€ﬁ€é‘§ﬁﬁmgmﬂluninescence. A chemical reaction which leads to
an excited nolecule which itself |um nesces when the excited el ectrons
refurn to the basal state is terned chenol um nescence. If this reaction is
cat al yzed by- an &sgigtaise gepes. Thisanswemgnuied fomgames wheserespressdpnaeonfes. 9g a cell,

bi ol umi nescence. - HRGENE TR0t bPbaLubdbrb AHEAFELAL in HoSrOAR HeBhhVedi 1dTe
| uci ferases. 30 Classification of the specles ytia gregaria Cnidaria -a
Lept onedusae -+ Gwmrdsathof tieicéltidehe-resisGinge geae grabegat.i a

15
2. Reporter genes. The products of reporter genes are used in genetic manipulation as fused
or unfused indicators. The commonest reporter genes include beta-galactosidase (Alam et
al., 1990), alkaline phosphatase (Yang et al., 1997, Cullen et al., 1992), and luciferases and
other photoproteins (Shinomura, 1985; Phillips GN, 1997; Snowdowne et al., 1984).
20

The emission of photons in the visible spectral range, with this emission being effected by means
of excited emitter molecules, is termed luminescence. In contrast to flucrescence, the energy is not,

in this case, supplied from the exterior in the form of radiation of shorter wavelength.

25 A distinction is made between chemoluminescence and bioluminescence, A chemical reaction
which leads to an excited molecule which itself luminesces when the excited electrons return to the
basal state is termed chemoluminescence, If this reaction 1s catalyzed by an enzyme, the
phenomenon is then referred to as being bioluminescence. The enzymes involved n the reaction

are generally termed luciferases.
30 Classification of the species Clytia gregaria
Cnidaria —» Leptomedusae -» Campanulariidae — Clytia gregaria

The species Clytia gregaria belongs to the Cnidaria, specifically to the Medusae. The

bioluminescent and fluorescent phenotype, respectively, has already been described in 1998 (Ward



The species Clytia gregaria belongs to the Cnidaria, specifically to the
Medusae. Thee ABieaBonTionegac@mnintriad f | uor escent phenotype, respectively, has

al ready been described in 1998 (Ward Le A 36 839- Foreign Countries 4 et

al ., 1998). Isolating the cDNA In order tg i nvestigate the biolum nescence
activity of the species Clytia gregaria, Specinmens were caught in the Wite
Sea (Kartesh Biglogical Station, Russia) and stored in liquid nitrogen. In
order 5 to & s]tgrgg)gt the Cytia gregaria cDNA libraries, the poly(a)+ RNA
was isolated using the "Straight A" isolation nethod from Novagen (USA). An
RT- PCR was msalatingtheiNA or preparing the cDNA. For this, 1 g of RNA was

i ncubated with reverse transcriptase (Superscript Gold Il) in accordance
with the foll O%Ii ng. schene: PCR1.30seconds95C éOZ. 6m nut es68C 3. 10seconds95C
4. 6 nut es68CTIT R PYPLEaH fhediglyminesepncg actiity T e ppreies CAxta g5tgari: GRRIERSSS Ritee

i ncubat ed WeduBhth eV MAIRa Karttbh Bibfogfcal St nMR ik Pshd stdtedih 8@hidtnRrogd® In order

i nactivate the polynerase, and the cDNA was

_ C > DNA precipitated with ethanol. The
CDNA exp? es¥igpstrhatlytingeeasriNA bbradesyde ﬁ@ly&aweﬁwﬁm‘nse‘wﬁatf(dum; theSgmght
CDNA" i brapy is6RASE httebd £8n obadeR (uHCOr dance with the manufacturer’s
instruction. The eDNA was cloned into the expression vector pTripl Ex2
(G ontech; USA). The expression vectors were transfornmed by el ectroporation
into bact eAnRTOFCR mas sarried putior preparinikthe dbiNfe Fop thisTh erglod RN ivas inewbateg [vathe d
out on soli i i Nl 37 or-_24.hours. A
replica pl a%"éﬁg" t\?\a;ﬁtg& ﬁa@%(%ﬁ%#%ég@tli,)%w%? %ﬁﬁﬁg%&%ﬁe&gﬁ%\w %f"h‘%‘g‘?r ansferred to
another solid nutrient nediumplate using a nitrocellulose filter. The
replica plaPéRwas in turn ¥hcubsmtedsat 37C for¥524 hours and the bacteri al
col oni e§0whi ch had grown were t&ansferred int% J,d' quid LB nedium After |PTG
(Final &dncentration,#0.1 ¥ H3§'B2en added, %¥He bacteria were incubated at
37C for 4 25 hours on3.a shbaker .seddnds bacteri a wst@ harvested by
centrifugation and the bacterial nmass was resyspended, at 0C, in 0.5 m of
di sruption buffer (5 ECTA,  2Z8™H®F Tri s- HCL, 6§|4P9. 0). The bacteria were

then disrupted by ult1aseR:6Bkdpaufier step 3

The reaction products were incubated with proteinase K, at 37°C for 30 minutes, in order to
[5  inactivate the polymerase, and the cDNA was precipitated with ethanol. The ¢cDNA expression
library was constructed using the Clontech (USA) “SMART ¢DNA” library construction kit in
accordance with the manufacturer’s instruction. The cDNA was cloned into the expression vector
pTriplEx2 (Clontech; USA). The expression vectors were transformed by electroporation into

bacteria of the strain E. coli XL1 blue.

200 The bacteria were plated out on solid LB nutrient medium and incubated at 37°C for 24 hours. A
replica plating was then carried out, with the bacteria being transferred to another solid nutrient
medium plate using a nitrocellulose filter. The replica plate was in turn incubated at 37°C for 24
hours and the bacterial colonies which had grown were transferred into liquid LB medium. After
IPTG (final concentration, 0.1 mM} had been added, the bacteria were incubated at 37°C for 4

25  hours on a shaker. The bacteria were harvested by centrifugation and the bacterial mass was
resuspended, at 0°C, in 0.5 ml of disruption buffer (5 mM EDTA, 20 mM Tris-HCL, pH 9.0). The

bacteria were then disrupted by ultrasonication.

After adding coelenterazine (final concentration, 10E-07 M), the lysates were incubated at 4°C for
3 hours. The bioluminescence was then measured in a luminometer after adding calcium chloride

30 (final concentration, 20 mM).

A photoprotein was identified. The photoprotein was designated mtClytin. The photoprotein



After addi ng coel enterazine (final concentration, |CE-07 M, the |lysates
were incubated at 4C for 3 hours. The biolum nescence was then neasured in
a | um nonetler A asé 88)- Fagnrigpus@ieci um chl oride 30 (final concentration, 20
mV). A photoprotein was identified. The photoprotein was designated

n cytin. The photoprotein Le A 36 839- Fgrei gn Countries 5 mdytinis
described in detail bel ow mCIytl n Wth an identity of 87% the

phot oprot ei n d. he hi ghest horol ogy at the amino acid |evel
with clyti W@%W\‘@qubﬁ ‘g Yand an identity of 77%with obelin from
Obelia 5 geniculata (shown in Exarrpl e 8, Figure 8). The honology of 87%- in
relation tomaflytian - occurs at the Ctermnal end of the protein, nmultiple
amno acid substitutions being identifiable distributed over the entire

Beampl o 7. Fiap a5y i ahePoRetonsh b L elisufe RS bodRp b CaRt o

L he lsequenCeeldhﬁeQﬂp@.ﬁ}h $hfin fﬂd}n m;lalap@ega@araﬁﬂ Qinrh]flét{tw loﬂdﬁ%ewhh bibélﬁl rrh@ Ohegihest
onol ogy. at the am no aci ve ytin fro ytia gregarij a. However
the sequenc¥EXAR E"?ltogménﬁ ?S&Ig‘a‘?ﬁﬁlm@gﬁﬁ the- me}?aowcimns@

with these i ti@nentesd behdgraspikliade hrﬂm@ﬁé‘nﬂﬁh&hﬁ&oﬁﬂeﬁﬂé{l@erﬁﬂiablglai%ﬁ%uted
1 OC

differences can |ead to changes in physicochem cal em cal and

bi ol umi nesc¥ist Uisr HWEF Prosen. Ahdhenpesteip e drvel BF yidemnity islses thint 3050 sxhews iany
si gnal peptide(as [BRomn) ithe XEPE GetB) (ARRNING RNIOSRHTRClsBd T Thy kg
possesses a Si Sna p%gtl)de \?\:hl ch carf\: (é to tﬁe f)ho?@pr ot esi nﬁkel ng qHenee
t ransl ocat exmipatonm t ochondri a. The si gnal pepti de was identified by t he
conmputer program M TOPROT (G aros et al., 1996) (shown in Exanple 10). The
si gnal peptt WA AL : IS
The phot opr o}g@m h&%lmﬁtﬁn ?ghtﬂh%g {???l ?é/st%oto ttﬁeei ar?g P%g‘g !ICQI Sggngﬁlmm
si gnal pept@liea fgogarda: sﬁfrs’feacrattﬁleosﬁquco enhlbrb&: hcmm’oieraomlsffdwecs in2thei ammt iafif ed.
The inventiogn a a to f nctl ct i onal
equi val ent sare t hotilgiws et bl ‘ﬁp‘até% Bl éera Flgur ysﬁé%cr?g?ﬁr%‘é > can
properties lanthoahagad mI;ﬁamOC}m%dh,djmhagml&mmﬁotoImmlﬁ&th DfolpléanesZTthlmfthxrcﬂme IS
given to a VBONDJQ‘?O%%/ otf at | east ﬂﬁogjﬁjﬁr % rIg‘om)llogg of at least 95%is
parti cul ar | §VBF P posssss apy, 4Era] ERNET B8 Sh"edn FEIIRIEL% 6 t he functi onal
equi valents of the mtdytin signal peptide. Functional

15 The photoprotein mtClytin possesses a signal peptide which can lead to the photoprotein being

translocated into mitochondria. The signal peptide was identified by the computer program
MITOPROT (Claros et al, 1996) (shown in Example 10). The signal peptide which was
determined by MITOPROT is given in SEQ ID NO: 3. The photoprotein mtClytin is the first
photoprotein in which a natural signal peptide for translocation into mitochondria has been

20  identified.

The invention also relates to functional equivalents of mtClytin. Functional equivalents are those
proteins which have comparable physicochemical properties and are at least 70% homologous with
SEQ ID NO: 2. Preference is given to a homology of at least 80% or 90%. A homology of at least
95% is particularly preferred.

25  The invention also relates to the functional equivalents of the mtClytin signal peptide. Functional
equivalents are those proteins or peptides which have comparable physicochemical properties and
are at least 70% homologous to SEQ ID NO: 3. Preference is given to a homology of at least 80%
or 90%. A homology of at least 95% is particularly preferred.

The photoprotein mtClytin is suitable for being used as a reporter gene for cellular systems,
30  especially for receptors, for ion channels, for transporters, for transcription factors or for inducible

systems.



equi val ents are those proteins or peptides which have conparabl e
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for being used as a reporter gene for celfular systens, 30 especially for
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cell organelles, especially mtochondria. The photoprotein mdytin is also
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cal ci um 10PESHREameredes stpsciatbngitophendiigi n si gnal peptide is also suitable, as
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especially calciumconcentrations. The photoprotein Cytinis sul tabFe
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especi ald y ion.dypagmLi an cells, in bacteria, in yeasts, in baculo and in
plLants. The p%otoprotei n nCytinis suitable for being used as a reporter
gene for cellular systens in conbination wth biolum nescent or
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The photoprotein mtClytin is suitable for being used as a reporter gene for cellular gystems in
combination with bioluminescent or chemoluminescent systems, especially systems using

luciferases, using oxygenases or using phosphatases.

The mtClytin signal peptide is also suitable, as fusion peptide, for being used as a reporter gene for
ey 20 cellular systems in combination with bioluminescent or chemoluminescent systems, especially

systems using luciferases, using oxygenases or using phosphatases.

The photoprotein mtClytin is suitable for being used 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 and for

25  glycoprotems.

The mtClytin signal peptide is also suitable, as fusion peptide, for being used 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 and for glycoproteins.

30  The photoprotein mtClytin is suitable for being immobilized, especially by antibodies, by biotin, or



phosphodi est erases, for hydrol ases, for peptidases, for transferases, for
menbr ane proteins and for 25 gl ycoproteins. The ntCytin signal peptide is
al so suita 36839 e, for being used as a fusion protein,
especially for recept ors, for ion channels, for transporters, for
transcription factors, for proteinases, J;or ki nases, for
phosphodiesterases for hydrolases for peptidases, for transferases, for
menbr ane ) coproteins. 30 The photoprotein ntCytinis
suitable for rh%“gm O?ma e%lzai‘bgee%lp (g{spem ally by antibodies, by biotin, or Le A
36 839- Foreign Countrl es -7 by magnetic or magnetizabl e supports. The

phot opr ot ei Thennf@qbtdtenn ingClytin ti; bbbl dor b@hg\gsed%ch potein fur eheaen thoferenaeny

transfer ially FRET (fl uores e ener transfer),
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ti me-resol v(gd fl uorescencel) stens. The photoprotein mdytin is suitable
Gt o

for |abel i ng BUHsEHABETSP UREPEeeBSHEE I |y for proteases, for kinases
or for transferases. The photoprotein ntCytin is suitable for bei ng
expressed i Thelmotoprokeird mﬁ@’lsﬁre DSsuitesP e ilabeling fudstratdstoe lNigardiel @pdtialtibroRoteSs, &
substrate f{o bi och m cal stems, especially for proteinases and ki nases.
10 The phot 8b‘f16?58ﬁ‘?{ rE",‘I“§/ff”if" Sis suitable for being used as a | abel,
especially coupled to antibiotics, coupled to enzynmes, coupled to receptors

or coupl ed T pheﬂapﬁ&ﬂﬂmﬁllﬁtuﬂl@dm{hﬂ)h&h Bt &bfeSsed ThBactdhie) sbiems, ehi@orlly RRpikd de
is al so sw%abl e, as fusjon peptide, for being used as a_ label, especially

coupl ed to SHIPHFHE a2 S“E%’iﬁ‘fﬂ f@HblPﬁ‘e@ﬁi‘Wﬁgms EFGHRY "fBmF"é‘@é‘iﬁt"‘&ﬁll kingses.coupl ed
to ion channels and other proteins. 15 The photoprotein ntdytin is

swi t abl g f OTheliBbRBrotHe ht@§tidlis s@RMId BF bERI Bsel As b NdeB %ﬁfe@lﬁllyf &upled to antibiotics,
phar macol ogi cal _active conpounds, especially in I—FI'S hlcgot}lt hr oughput

scr eeni ng) . coypled qusfpogﬁﬂ%@ﬂeﬁ.‘ﬁ@tﬁfﬁOdéOL]pLedéq) iop chymela prEothg PTG used as a
reporter gene in the search for pharmacol ogi cal active conpounds,

especi al | y 1 hifHiih mgam JePERUINRILuIBHE 38 msﬂ)g)pept-ﬁla EroPhah OO Ll ! Shaetag is

suitable for being used as a conponent of detection systens, 0 especially
for ELISA (%HRlgdEL ditijedes, |Cwmmiot§cfﬂa@ms c@urlaq Jo, repepiors ahemveled de emlh‘ém@wayd f or
Western bl ogtﬁérgg)teqﬁs for confocal mcroscopy. The photoprotein ntClytin is
sui table for ing used as a |label for analyzing interactions,

15  The photoprotein mtClytin is suitable for being used as a reporter gene in the search for

pharmacological active compounds, especially in HTS (high throughput screening).

The mtClytin signal peptide is also suitable for being used as a reporter gene in the search for

pharmacological active compounds, especially in HTS (high throughput screening).

The photoprotein mtCiytin is suitable for being used as a component of detection systems,
20  especially for ELISA (enzyme-linked immunosorbent assay), for immunohistochemistry, for

Western blotting or for confocal microscopy.

The photoprotein mtClytin is suitable for being used as a label for analyzing interactions,

especially for protein-protein interactions, for DNA-protein interactions, for DNA-RNA

interactions, for RNA-RNA interactions, or for RNA-protein interactions (DNA:
25 desoxyribonucleic acid; RNA: ribonucleic acid).

The photoprotein mtClytin is suitable for being used as a label or fusion protein for expression in
transgenic organisms, especially in mice, in rats, in hamsters and other mammals, in primates, in

fish, in worms or in plants.

The mtClytin signal peptide is also suitable, as fusion peptide, for being used as a label or fusion



especially for protein-protein interactions, for DNA-protein interactions,

f or DNA- RNA.c A b6 B9 Eblepn Couiitties RNA- RNA i nteractions, or for RNA-protein
interactions (DNA: 25 desoxyribonucleic acid; RNA: ribonucleic acid). The
photoprotein mtdytin is suitable for being used as a | abel or fusion
protein for expression in transgenic organi sns, especially in mce, in
rats, in hanste%s and other mammals, in pringﬁgs, i.n fish, in wor or in
pl ants. Th NI PRSI ThE TSP ICREBIE™y| SBeCEy (R BISE: MRS TPl Hei o™ for
bei ng used m@nmald, ab@imads, infshan weBndor3epl8a- Foreign Countries -8 protein
for expression in transgenic organisns, especially in mce, inrats, in
hansters a other nma s, .in.primates, in fish, jn rnms or. in plants.
The phot oppﬂ?éﬁlﬁtoﬁﬁc’a‘@mﬁ% ISSW'FQBI?% Begie et Aye Llfé’éljora SIgn PR f?frf“flﬁélf‘%n
protein forendiahitZefdoprear yoni ¢ devel opnent. 5 The photoprotein ntCytin is
suitable for being used as a | abel by way of a coupling nediator,

especially of biotin, by, of NHS (N hydraoxysul fosucci pi de)  or by
way of ON- Bﬁ% P\(ﬁ%mﬁﬁ& Bﬁﬁﬂg%%fsn%mv@%bﬁme s haPe thoyanel %goua@%madgatan
reporter W{Hsﬁéaiag bf REPEAtrObYWEY SINHS gchﬁﬁoxyaﬂﬁ&fcbahheo ot By WNofarN-BNA.  The
photoprotein mtCytin is suitable for being used as a reporter which is
coupled to proteins or 10 peptides. The ntClytin signal. ﬁ)epti de is also
sui tabl e, adiefRESIOBISH BTG HEN 15 ByitebleiforgPeingatredids & reRopBT vBich dheuRlef do nedeip| ed
to proteins, Rk LReRhifesoNARerRRAOt oprotein ntCytin is suitable for being
used as a reporter for neasuring intracellular or extracellular calcium
concentrations. 15 The photoprotein mtCytin is suitable for characterizing
si gnal cascl§@boieproKE mifilyin 1§ yuitabledor baing yspbsopieperest mhiphds gaupled ihprofsins o1
aupl edig o ﬂgyg.de@_i c acids or peptides is suitable for being used as a probe,
especially for Northern blots, for Southern blots, for Western blots, for
ELI SA, for _nucleic acid sequencings, for protein analyses or for chip
anal yses. THe miRbtiopiene @ppiidgtiisprsuiiable asiypipmpenads, der bsiigneed s e geppser Whadheb i ng
phar macol ogi i 20 especially infectious agents, antibodies
or "small %}F}Zgﬁoﬁwhﬁﬂé’gﬁdgﬁ'opr otein mdytin is suitable for being used

for geol ogical investigations, especially for ocean, groundwater and river
currents. The photoprotein mtClytin 1s suitable for being used as a reporter for measuring intracellular or

extracellular calcium concentrations,
15  The photoprotein mtClytin is suitable for characterizing signal cascades in cellular systems.

The photoprotein mtClytin which is coupled to nucleic acids or peptides is suitable for being used
as a probe, especially for Northern blots, for Southern blots, for Western blots, for ELISA, for

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

The photoprotein mtClytin is suitable for being used for labeling pharmacological formulations,

20  especially infectious agents, antibodies or “small molecules”.

The photoprotein mtClytin is suitable for being used for geological investigations, especially for

ocean, groundwater and river currents.

The photoprotein mtClytin is suitable for being expressed in expression systems, especially in
in-vitro translation systems, in bacterial systems, in yeast systems, in baculo systems, in viral

25  systems and in eukaryotic systems.

The mtClytin signal peptide is also suitable, as fusion peptide, for being expressed in expression
systems, especially in in-vitro translation systems, in bacterial systems, in yeast systems, in baculo

systems, in viral systems and in eukaryotic systems.



The photoprotein ntCytin is suitable for being expressed in expression
systens, esipegiBaBiy FoRigniQbuiiritd O transl ati on systens, in bacterial systens,
in yeast systens, in baculo systens, in viral 25 systens and in eukaryotic
systens. The mtdytin signal peptide is also suitable, as fusion peptide,
for being expressed in expression systeh%j especially inin-vitro

transl ati onT qit ens, in bacterial systens, yeast 5{st ens, in baculo

syst ens, BTOPWért &%]y%& JuHablg rVVB%IIZH‘gstVé‘teéﬁﬁce] s6n AOGBECEBOwItEBIRF Ay n
Countries 19tef5@ﬂloﬂboé39&ﬁﬂﬁreinncdﬁﬁgtﬁdﬁ it Svasile! %plc&nta&fonvﬁ@l‘ﬂ%k)h%bdggfe tan@SHES
or cells in connectjon with surgical interventions, especially in

connect i on SRPRSSIPTV R Mywmal|yin SR BEYTYBHOR t h noni nvasi ve and in connection
with minimally invasive interventions. The photoprotein mtdytin is also
sui tabl e f orhel ;ﬁx}a@)#)foﬁkgn rHOBin tid §1§é‘@ﬁtaﬁﬁdfopta'Bﬁ'fngptlﬂﬁlﬂphysﬂk§%dl Nthersph@ﬁc;tﬁﬁc%qy

ti ssues, especi al in connection with histological investigation and in
connect i%on AR US§{§F cfiseaially rip semnspliqrowsh histpdogioal énvestigtionl & inedoameston with he
purificati osﬂrgq;a]ﬁt@@vegmgoprot ein mdytin, especially as a wild- type
protein, as fusion protein and as a nutageni zed protein. The invention

al so rel ates to the purification of the ntCytin signal peptide, especially
as a W | d Ty ipyepaomilen wlaies tadhapurifisition qfites Bhotppaatein auClytimesaepeally 2ed wild-
protein. t I t he photoprotein ntCytin
in the fiel gﬁ;{}&g@g%ﬁ%ééﬁ%@;gg?%{xq&a%éﬂﬁh&'grg 9{“ ves, |lotions, soaps, body
dyes, toot ﬁgs e and bodé1 powders. The invention also relates to the use of
t he phot oprioednvenienGlsa jefates de theyeiifieptior ehe indClyyin digedl ipgptideoergetiallyfas 2 violk h
addi tivgs, | rotgﬁxe{s'alfﬁs?o e Ia%%g £8 ta%eﬁlzwg o{e‘ﬁl\’ent' on also relates to the
u,s,eof t he toprotein mcytin tor 4 aper, especially greetings
cards, paper products, wall papers and handicraft articles. The invention

al so rel at eEhet ipvantien akse rolftes e tpheseopt the ghetoprb@lny miGiytioin dhyefiald of icqunectss,
especially nt.ai V. The invention
al so rel at es&r‘:la“?ﬁ&t%d‘ﬂ we% {Jtﬁdns Sﬁ%’t ob%F 5? %esﬁs%ﬁ%%g dg{]‘%rp °‘6’§%fauc. ng toys,
especially 20 finger dye and makeup The invention relates to nucleic acid
nol ecul es \iffiechveanigodeo tefesptoltypaptdfdies piivkaphotéis miClyth deredyeingy espE@llylyhey 2.
The i nvent g0 8k alaladb Al fheleidthd pfIRlgeU! es whi ch encode: the pol ypepti de

1S The invention also relates to the use of the photoprotein mtClytin for dyeing paper, especially

greetings cards, paper products, wallpapers and handicraft articles.

The invention also relates to the use of the photoprotein mtClytin for dyeing liquids, especially for

water pistols, fountains, beverages and ice.

The invention also relates to the use of the photoprotein mtClytin for producing toys, especially

20 finger dye and makeup.

The invention relates to nucleic acid molecules which encode the polypeptide which is disclosed

by SEQ ID NO: 2.

The invention relates to nucleic acid molecules which encode the polypeptide which is disclosed

by SEQ ID NO: 3.

25  The invention relates to nucleic acid molecules which encode the polypeptide which is disclosed

by SEQ ID NO: 6.

The invention relates to the polypeptide having the amino acid sequence which is disclosed in SEQ

ID NO: 2.



by SEQID NO 3. 25 The invention relates to nucleic acid nol ecul es which
encode t he boAypépi-iFdeigntiaphtries di scl osed by SEQ ID NO. 6. The invention
relates to the pol ypeptide having the am no acid sequence which is disclosed
in SEQ ID NGO 2. Le A 36 839- Foreign Co ntries -10 The invention rel ates
to the pol ypeptide havi ng the am no acid ?equence which is disclosed in SEQ
| D NO 3.Te.inv nt| re s to Iyetldehavmgthea no acid
sequence wh ehmYeE %ﬂr§ §% P ypeghty ]Taﬁ‘"%@ a% eSO RRIFD I drsgiomﬁ‘é? Aore
rel ates to muedes.c acid nol ecul es which are sel ected fromthe group

consi sting of a) nucleic acid nol ecul es which encode a polypeptide whi ch
contains t am nﬁ acild seguence di,s Iose&‘ SEQ b). nucleic acid
mol ecul es whitclVCERE 55'HY et §8&1L¥B?Pé‘ge Tt 8&}/"61? qqﬁ‘f’%“’hich B GIsElpsiduel ei
acid nol ecusE3MWose. conpl enentary strand hybridizes with a nucleic acid

nol ecul e froma) or b) under stringent conditions and which encode a

pol ypeptj de_whi ch hibits the biol ogical, function of a photoprotein;
Stri ngengt hihsr gnsian ?Weﬁ?orﬁﬂfﬂ?t%ﬁ © %.‘EFEP 3 Belsrws whiph gs elerted d@mote gml‘-'Br

exanpl e, i ncoafisting@@eous sol ution conprising 0.2 x SSC (I x standard saline
citrate = 150 M Nad, 15 15 nMtrisodiumcitrate) at 68C (Sanbrook et al.
1989). d) nucleic acid polecules which differ fromthe nucleic acid

mol ecul es nidnt i JEl§icufdd malgeuley pghighy epggde deBRiREPUELS) Whicht tretasnibe i gniepaed )
nucl ei ¢ acid nol gguth&sdiwseb et I voaz:sequence honol ogy with SEQ ID NO 1
of at |east 95% and whose protein product exhibits the biological function
of a photoproteln and 20 f) nucleic acid nolecules which exhibit a sequence

horol ogy wi ¥h SF_'QC]FB aN@moie“’é*‘eS ahich sepdgin thesoqusRrg dpietsd byPEREP A oduct

exhibits the biological function of a photoprotein. The invention also

rel at esmo aucl edu@]eﬁchéild TRI&GIes aﬁho\eblcsm eﬁ@m tsn%né%g £ VoMl RQYeiM, il SEQ
ID NGO 1 SEQ ID NO 5 of at |east 950 85% 80% 75% 70% 65% or

60% and vvh| ch endedie faorp@} 9fp@pmﬁ@étfwgfxﬁWo@fbts@é%‘éyhtch@n?ﬂdgp@ﬂlyp@mldbf?‘fh@h

photoprotein.  exnibits the biological function of a photoprotein;

A stringent hybridization of nucleic acid molecules can be carried out, for example, in an
aqueous solution comprising 0.2 x SSC (I1x standard saline citrate = 150 mM NaCl,
15 15 mM trisodium citrate) at 68°C (Sambrook et al., 1989).

d) nucleic acid molecules which differ from the nucleic acid molecules mentioned under ¢)

due to the degeneracy of the genetic code;

e) nucleic acid molecules which exhibit a sequence homology with SEQ ID NO: 1 of at least

95% and whose protein product exhibits the biclogical function of a photoprotein; and

20 f) nucleic acid molecules which exhibit a sequence homology with SEQ ID NO: 1 of at least

65% and whose protein product exhibits the biological function of a photoprotein.

The invention also relates to nucleic acid molecules which exhibit a sequence homology with SEQ
ID NO: 1 or SEQ ID NO: 5 of at least 95%, 90%, 85%, 80%, 75%, 70%, 65% or 60% and which

encode a polypeptide which possesses the properties of a photoprotein.

25  The invention also relates to nucleic acid molecules which exhibit a sequence homology with
SEQ ID NO: 4 of at least 95%, 90%, 85%, 80%, 75%, 70%, 65% or 60% and which encode a
polypeptide which possesses the properties of a signal or leader peptide.

The invention relates to the abovementioned nucleic acid molecules in which the sequence

contains a functional promoter 5° to the photoprotein-encoding sequence or to the leader- or



25 The invention also relates to nucleic acid nol ecul es which exhibit a
sequence holbmh dg93diFbleignSE@ntries NO. 4 of at | east 95% 90% 85% 80% 75%
70% 65% or 60% and whi ch encode a pol ypeptide which possesses the
properties of a signal or |eader peptide., . The invention relates to the
abovenenti oned nucl ei ¢ aci d rml ecul es in Mhich the sequence contains a
functi onal 51[;) a_Setern 5 CO% ﬁth opr ot ei n-encodi ng sequence or to the

| eader - N Tt il R e qﬁ Countries -11 si ghal - sequence- encodi ng
sequence. The invention also relates to nucleic acid nol ecul es as previously
descri bed viltiechvearien aim'lslates trenkkic 2fd mdaokh kn@etiolBNAleseribRiNAhicR ateaosstituEhe

i nvention r(ﬁlrgcto% maqlﬂgﬂ gsve |ch har bor such a vector. 5 The invention
relates to ol gonuc?e des av? nore than 10 consecutive nucl eoti des
which are identical or corrpl errent ary to the DNA or RNA sequence of the

nt C yti n noltecueesornoelawh td drganisoisivéhichraibecscle s veeeor ding to the invention.
The invention relates to photoproteins which are encoded by the previ ously
describ cl.eot | en i nventi,on or
expr essﬁg eemveﬁl[o nore?agqg? HF%O(‘S'Ple)&dﬁ @ﬂé"“ga{%%ﬁml CP%Sef"rsile’e “P‘H?EP&H%% ‘6]?1‘3}} ffe
bacteri a, |ndermu$da1rwompteneﬂhﬂy5toahe DNA 6r RNArseqexgs eSihe anCByis nii&uled BE of the

i nvention aI ? a]t es tg net rﬂods for purifying/isolating a photoprotein
pol ypept i de™ GIRYPCUETEARIE HUEM P on. The invention relates to peptides
whi ch have rmre than 5 consecutive am no acids and which are 15

i mmunol ogi CElel iyveneeroghitzad phytogbiinb odichrdincedddasy thgpietistsly becitatno@eaidei ns
according to the invention. The invention relates to the use of the

phot opr ot ei H9'%¥AtSdi ng nucl ei ¢ acids according to the invention as marker
genes or reporter genes, in particular for searching for pharnacol ogi cal
active lxonpeuncstisnetlftar tothQliie Iord €resdfly the Ghbdp@rid pcﬂy;lie@h@ésezscdrdlné Rethdse
of the phot ogrot ej ns accor di %9%& he i nvention or of

phot opr ot ei AYEHELEIPAY T ¥ “81%1??6’6?”6’?‘5’1’@e’fpéesf‘H%SXSW@nt| on as |abels or

reporters or as a marker gene or reporter gene. The invention relates to
the use of TienRRE§ONEDERLES td1incihydsi for dubBhd/bINGDg aZahm@fot&@FME&[pu@eeac@érdﬁg

nucl ei ¢ acid whi ch encodes the photoprotein ntdytin as a reporter,
or as a | ap@fthegpvention.
The invention relates to peptides which have more than 5 consecutive amino acids and which are
15  immunologically recognized by antibodies directed against the photoproteins according to the

invention.

The invention relates to the use of the photoprotein-encoding nucleic acids according to the
invention as marker genes or reporter genes, in particular for searching for pharmacological active

compounds and for diagnostics.

20 The invention relates to the use of the photoproteins according to the invention or of a
photoprotein-encoding nucleic acid according to the invention as labels or reporters or as a marker

gene or reporter gene.

The invention relates to the use of the photoprotein mtClytin (SEQ ID NO: 2), or to the use of a
nucleic acid which encodes the photoprotein mtClytin as a label or reporter, or as a label or
25  reporter gene, in particular for searching for pharmacological active compounds and for

diagnostics.

The invention relates to the use of the nucleic acid depicted in SEQ ID NO: 1 as a marker gene or

reporter gene, in particular for searching for pharmacological active compounds and diagnostics.

The invention relates to the use of the peptide depicted in SEQ ID NO: 6 and its underlying nucleic



25 reporter gene, in particular for searching for pharnmacol ogi cal active
conpounds andAfer39-GoagnoSdunGRs The invention relates to the use of the
nucleic acid depicted in SEQID NO | as a marker gene or reporter gene, in
particul ar for searching for pharnacol ogi cal active conpounds and

di agnostics. The invention relates to t helZuse of the pepti de depicted in SEQ
ID NO 6 and . its underlying nucleic Le A 36 839- Foreign Countries -12 acid
sequence SERS'Y psaNgyce §EQZIDaI‘?<Pm5r Rt MEREEHIE ¢ SPRFIER BTG e Mebartiqylas o sepighing f9ror
searching f am@hg@mq@imoﬁ?}m@ggﬂd/(ﬁagggmgunds and di agnostics. The
invention also relates to polyclonal or nonoclonal antibodies which

recogni ze a_pol ypepti de _accordi n]g to the invention. 5 The invention al so
rel ates to RENBRINGARRISHFEIFE 9 PrbrRnel ohfoperitesaniispdips Which gispaaze; aeolypeptide

phot opr ot ei fcalifde¥s k8 idvelfdn! D NO. 2) or the photoprotein clytin-2 (SEQ ID
NGO 6). The invention also relates to nonocl onal or polyclonal antibodies

whi ch recogni ze the signal peptide of the photoprotein mdytin (SEQ |ID NO
3). The invEi iKYy eher e feimanedorsd o pelrtlensd andibediop Mucll ecogmizeh thes

sel ected fromdRGeid HRERt RbSH R the RhotBproftifinG GRADTHSHU! es whi ch
encode a po?{%&gp ?lde i“(]: gc:)nt ai ns) thg%a(r)na%lrg aci)grl s@qgnce ?iascl osed by

SEQ ID NO 3; b) nucleic acid nol ecul es which contain the sequence depicted
by SEQ | D N&ke ipverdipn rplge| 18lates de inepnaeipresd or eslyplaes entbnfiisewiph sgogenier thp @ignal
hybri di zes .t | I Bowhefroma) or b) under stringent
condi tions ggﬁhh]evﬁfitc gﬁi g"é@%’@éﬁ@@ whi c%)' exhi bits the biol ogical
function of a signal or |eader peptide; d) nucleic acid nol ecul es which

di ffer fronfhehmvenyion dirthemmndrd refafee trud auclere peid orderulendkieh ¢s) selegigd from thhegroup
deggener agy of, itsttﬂ,% genetic code; e) nucleic acid nol ecul es which exhibit a
sequence hormfog wWth SEQID NO 4 of at |east 20 95% and encode a peptide
whi ch has the biological function of a signal or |eader peptide; and f)

nucl ei ¢ aci @ nol Brisicescidhmabcudsshivhich eacosle queoalzpephiderottady contaits BEQrhiie NOd 4
of at |east 65%and encode i .whi ch has the biological function of a
signal or Ieadergeﬂléeﬁf?%‘g&osedgy 8&8%%%

b) nucleic acid molecules which contain the sequence depicted by SEQ ID NO: 4;
c) nucleic acid molecules whose complementary strand hybridizes with a nucleic acid

15 molecule from a) or b) under stringent conditions and which encode a peptide which

exhibits the biological function of a signal or leader peptide;

d) nucleic acid molecules which differ from the nucleic acid molecules mentioned under c¢)

due to the degeneracy of the genetic code;

e) nucleic acid molecules which exhibit a sequence homology with SEQ ID NO: 4 of at least
20 95% and encode a peptide which has the biological function of a signal or leader peptide;

and

f) nucleic acid molecules which exhibit a sequence homology with SEQ ID NO: 4 of at least

65% and encode a peptide which has the biological function of a signal or leader peptide.

The invention likewise rtelates to a nucleic acid molecule which is selected from the group

25  consisting of

a) nucleic acid molecules which encode a polypeptide which contains the amino acid

sequence disclosed by SEQ ID NO: 6;

b) nucleic acid molecules which contain the sequence depicted by SEQ ID NO: §;



The invention |likewi se relates to a nucleic acid nolecule which is selected
fromthe group 25 consisting of a) nucleic acid nol ecul es which encode a
pol ypept i de Lo#i 3038 drreiphSouniéesanmi no acid sequence di scl osed by SEQ I D NO
6; b) nucleic acid nol ecul es which contain the sequence depicted by SEQ ID
NO 5; Le A 36 839- Foreign Countries -13;¢) nucleic acid nol ecul es whose
conpl enentary strand hybridizes with a nucI eic acid nolecule froma) or b)

under stringent gondi tahlgnﬁo@aﬁesw%séa g‘érypgtlr%ﬁﬂep}b'nqﬁ dwr“r’é 2% lﬁ%&e‘igﬁk\?dg}dg ]

t he bi ol ogi cal function of a phot oprot elrn; nucl ei ¢ acl
differ fromthe ngisbéf éromad)dr hburef@mtesgenewdutm@olandrvdmh @ipodes phigpeptadetiiach

degener acy of thgx@mﬁ{g%é@é&?%q%@‘wlpﬁ% Bkid mol ecul es which exhibit a

sequence honol og east’ 95% and encode a
pol ypepti de which has the biological function of a photoprotein; and f)
nucl ei ¢ aci d) nol seldiescidmiotdulexivhigh differ Slogubnoecldio vt ojeculies meBEQed MidiOr) 5

of at | east 80%, &r}%h%?%geqlgm Qﬂhé/%%gtﬁc C%ge whi ch has the biological function

of a photoprotein ent1 o SO relates to a nucleic acid which is
as described in the precedi ng paragraphs and which contains a functional
pronoter 5'eto th@le;i@wtiidlg10kce\dcse\mlnjeh eX‘ﬁﬁze*taiawlmtd lmmalopy|withe3EQ BEDEDH nhattleaBNA

or RNA vectors h cont CI’I
0 gani SIE VVhI c hvvﬁéaf B%(?Cnco 5] acqorl tpd’e W\{l C?'llf‘] Fled)glcan%Bctlgn 8[_ %gl‘lxo(%?pr%elgeand

S previ BUS SCri
accordance with the 15 invention. The invention also relates to
ol i gonucl eof) desnimdai¢ mgd nnreeulesm}nicli&hﬁﬁxrmeqmmbwlmmw@yemtﬁ iy IWNIOC B of @trleast

T acu o ae deoa PN Ba SRR AT BE R R e BREEREndion 3 BMR BBt | de

which is encoded by a nucleic acid sequence as 20 descri bed above. The
inventian alTaeinveltaheabo tdates m&tﬂmokdicfa@'rd vet¢ir i@ a6 dezgritic én ele gveesding padapeahhs and
pol ypepti des 5 bac.ter'blp vi n{/ % sts or eukaryotic cells or in
in-vitro expiEdSPURnEy Ungipna hWBOtFr Ehhe BHIE RMI e relates to a nethod for
purifying/isolating a pol ypeptide according to the

The invention includes recombinant DNA or RNA vectors which contain the previously described

nucleic acids.

Organisms which harbor a vector as previously described are likewise in accordance with the

15 invention.

The invention also relates to oligonucleotides having more than 10 consecutive nucleotides which
are identical or complementary to a constituent sequence of a nucleic acid molecule as described

above,

The invention also relates to a polypeptide which is encoded by a nucleic acid sequence as

20  described above.

The invention also relates to a method for expressing the abovementioned polypeptides in bacteria,

viral cells, yeasts or eukaryotic cells or in in-vitro expression systems.

The invention likewise relates to a method for purifying/isolating a polypeptide according to the

invention.

25  The invention likewise relates to peptides having more than 5 consecutive amino acids which are

recognized immunologically by antibodies directed against the photoprotein mtClytin.

The invention furthermore relates to peptides having more than 5 consecutive amino acids which

are recognized immunologically by antibodies directed against the photoprotein clytin-2.



invention. 25 The invention |likew se relates to peptides having nore than 5
consecut i veLari 3a®3adicasendb@lticar € recogni zed i mmunol ogi cal |y by anti bodi es
di rect ed agai nst the photoprotein ntCytin. The invention furthernore

rel ates to peptides having nore than 5 consecutive amno acids which are
recogni zed i mmunol ogi cal ly by ant i bodi es™ firect ed agai nst the photoprotein
clytin-2. Le A 36 839- Foreign Countries -14 The invention also relates to
pept i des havlh§vaiica aﬂ%?aﬁlasesgaﬁgzt@aﬁ NPEHFPIFothaE P FONSFRTIVE aBHRO aqidowliAR A6

i munol ogi calkbphiRY iRthdQHa8$ biliah@iRE dAGAdNShinkthge Skl 168ber! i i de
di scl osed byzﬁE | D NO 3. ?hg i nvention aF%o reIatggmtofﬁg%gﬁgggdﬁggﬁﬁg
nore than 5PESHREINA:Ye anino acids which are 5 recognized i munol ogi cal |y
by anti bodi es directed agai nst the photoprotein disclosed by SEQID NO 6
(clytin-2). tEhevkmeaHidooR1atd | t8tRstided hiifs HoR @hn 3 RHGLEIE AGhdAECAREH AR O
the invention as a narker gene or reporter gene. The invention also rel ates
to the ude BromizshinHprdessaty fr: ewitedisydirestod wgaing vierphiotonroein dis¢lagsd by SEQ IPo
reporter. Tﬂg:g@yﬁpﬂbpn furthernore relates to the use, as signal or |eader
sequence, of a nuclel'c acid which contains the sequence depicted as SEQ I D
NGO 4 or a sequence having 60% 65% 70% 75% 80% 85%or 90% preferably
havi ng 95% Themuenier r¢lelento) thy usgi af 4 rSEgclapidNCrording Thihe iivgatian a5r? BATEY gord et es
to the use,ﬁ$§n§igﬁgl or | eader peptide, of a peptide which contains the 15
sequence deplcteé as SEQ ID NO 3 or a sequence having 60% 65% 70% 75%
80% 85%or 90% preferably having 95% sequence identity with SEQ I D NO

3. The invefibé onerltiokelsogelatee tathesist of & pbotaeteinvivreriing do dwsiovinbied as a labkleott wo
precediqg par &aphs, for transporting proteins which are fused to the
si_gnal or | €8 er peptide into cell organelles. The invention also relates to
the use which is described in the precedi ng paragraph, with the cell 20

or ganel | es Ihb¢ ingermiot Gothemane elatékhe tHenwg nt sigm! at Bader edqatres, dfa rubleicsd witidhc h

is described in the precedjn ar wi,th the cel] .organel]e el t he
endopt asi o PuprCHlF obEER tePTisR 3 REDTRI Qb P s b S NE R o

t he nucl ei cgai] shvsamoes e fardblChaving 9depicghede AlsntHEQith SBONON@: 445 a si gnal or

| eader sequence.

The invention also relates to the use, as signal or leader peptide, of a peptide which contains the
15  sequence depicted as SEQ ID NO: 3 or a sequence having 60%, 65%, 70%, 75%, 80%, 85% or
90%, preferably having 95%, sequence identity with SEQ ID NO: 3.

The invention likewise relates to the use, which is described in the two preceding paragraphs, for

transporting proteins which are fused to the signal or leader peptide into cell organelles.

The invention also relates to the use which is described in the preceding paragraph, with the cell

- 20  organelles being mitochondria.

The invention also relates to the use which is described in the preceding paragraph, with the cell

organelles being the endoplasmic reticulum (ER).

The invention furthermore relates to the use of the nucleic acid sequence which is depicted as SEQ

ID NO: 4 as a signal or leader sequence.

25  The invention also relates to the use of the peptide which is depicted as SEQ ID NO: 3 and which

contains the depicted sequence as a signal or leader peptide.

The invention likewise relates to the use which is described in the two preceding paragraphs for

transporting a protein which is fused to the signal or leader peptide into cell organelles.

The invention also relates to the use which is described in the preceding paragraph, with the cell



25 The invention also relates to the use of the peptide which is depicted as
SEQ I D NO 3eanid sab geungiiass t he depi cted sequence as a signal or |eader
peptide. The |nvent|on Ilkemnse relates to the use which is described in the
two precedi ng paragraphs for transportln?ﬁa protein which is fused to the
signal or |eader peptide into cell organe The invention also relates to
the use whic¢ descri | t he preceding paragraph with the cell Le A 36
839- Forelgnn%%ﬁw%bmn $E%§m5$6anelles bei ng mtochondria. The invention also
relates to the use which is described in the preceding paragraph, wth the
cel |  or gandht asesonnio tréieteendbpligsrhich is descobddumtfcERpcedifigearagrapintwithnthe cell

i kewi se relm%g ?ké mmﬂgegﬁg g&mgham&glxgﬁgtldes according to the invention
as reporter sSSP BaAT'e T har macol ogi cal active conpounds.
Finally, the |nvent|on also relates to the use of the nucleic acids

accordi ng tdht hleeritinuéh@irimeh@s tqs élp(usd ﬁrthegmﬂwsptidas seeardoty to thefiovention as reporter
pharnacohoglg nSact v§ mpounds., % ﬁgSlé&h photoproteins of the

i nvention 18THE HrEtutei H’S?mﬁpﬁgf &ulve© (FH ‘after the gene has been
introduced into a suitable host cell, enables the foreign gene which is

cl oned intoF&mlgxwaS&ﬁmnz&ﬁOtbkst@ﬂbamémﬁﬂ&aﬂEEEdm&ﬁdmhﬁ&ngh@ﬂednwhﬁmiE§nEd
expr essi on. ressi on vector.s ontaln t he control |gnals whi ch are
required foFepO ?ﬁ?@?&?ﬁ@“ﬁ@ﬁ ﬂ“ﬁ?ﬁ ?@%?W%“HW”% aryotic cells. 15 In
principle, expression vectors can be constructed in two different ways. In
the case of what are termed transcription fusions, the protein encoded by

t he cl oned- iExpfessigd the phatopratcinsofithbinsemivd as an authentic, biologically
active protein. For this purpose, the expression vector carries all the 5
and 3' control signals which are required for the expression. 20 In the
case of 1ohatrhap@didioneda Motk athian af&dﬂ&ﬁtﬁg’bﬁe hiseep ilb@idad @6 a daichblRyhobthell,

cloned-in forejgn ene i s expres t oget her wi th anqt her otein whic
can be deteft 1}‘ he {8 aiclsp, geaeswaclhwfqnad Bﬁoo&neﬁxarm%‘féctsr o Fanseh heskae Genigna s
whi ch are requihed X ésstoR CERGRR SIetdrs EdAGiH HeNGontBE sBha¢ twhec@dAB réditked for
possi bly, a part of the sequences encoding the N-termnal regions of the
hybrid protéﬂﬁ“ﬁ@gﬂﬁwsﬁﬁFW@&@U®PE§$ﬁa@§‘? m the vector. The additional
inserted protein moiety not only in many cases 25 stabilizes the protein,
whi ch is encoded by the cloned-in foreign gene, against breakdown by
cel | ul arl5pr &t prnsads, eknresswn vakteo cmebmgmdmfcmd inj by differegt wmd. Instbt eask ngwhitare
hybrid prot
Yo ent | y%&[ﬁe nb{} fhﬁ%ﬁfst%gﬁ% ot eﬁ@&ﬂé@ﬁﬁm A h(%)g\o&e%rln bKEn BLAGEyKENRE as an
authentic, biologically active protein. For thlS purpose, the expression vector carries all the 5° and

3’ control signals which are required for the expression.

20 In the case of what are termed translation fusions, the protein encoded by the cloned-in foreign
gene is expressed, together with another protein which can be detected readily, as a hybrid protein.
The 5" and 3’ control signals which are required for the expression, including the start codon and,
possibly, a part of the sequences encoding the N-terminal regions of the hybrid protein to be
formed, originate from the vector. The additional inserted protein moiety not only in many cases
25  stabilizes the protein, which is encoded by the cloned-in foreign gene, against breakdown by
cellular proteases; it can also be used for detecting and isolating the hybrid protein which is
formed. The expression can take place either transiently or stably. Suitable host organisms are

bacteria, yeasts, viruses or eukaryotic systems.



bacteria, yeasts, viruses or eukaryotic systens. Le A 36 839- Foreign
Countri es -Lel/o3dP809 Fyretpg Cobtrighot oprot ei ns of the invention The isol ation of
proteins (after they have been overexpressed as well) is frequently terned
protein purification. A |arge nunber of established nethods are avail able
for purifying proteins. 5 The solid/liquﬂ “separation is a basic operation
i n connection Wltg}lgllatln 8ﬁe|ns This procedural step is required
when separ dHYmg ghe °f°rp6?ﬁe M¥§PEhedi um when clarifying the crude
extract after having dlsrupted t he ceIIs and renoving the cell debris, and
when separgﬁ? g, off _sedi ts af precipitations, etc, It takes Iace by
means of cenfrffaigaef ORI RIT Y S SRen oNsterRrewsFoiey i To ey PR @ENT Rl ar
proteins, thafighbh AVRkde MkSEr o@estmgﬁerd%&%dpﬁm ameﬁe%ppﬁfﬁ@%&tans

H gh- pressure honogeni zers or agitator ball mlls or glass bead mlls are
used for this pur pose, depending on the scale and the organism Mechani cal
cel | integraki &ﬂ@ll?ﬂﬂg éék)érﬁtﬁﬁloﬂ' £ th&i8VplBMn H Conrd&RA witRlifiatRl! RoteR Tlh?

| aboratory scal e 5 Both in the case of extracellular proteins and in the
case of i ntnf%@lrﬁlmt@rls peavired mdier fepptativg erils dioi the ¢hByramadm), whemelatfeng the
precipitatig a1y

organic sol vent s FQ% ﬁ%ﬂﬂmé@%%ig%%ﬂg@ﬂ?gh@g%gﬁw rapla5 IQQM%?E§QMB£gOH
met hods f orsedmateaftar atacipgatpmetess. Hdakes Mh@r’ommﬁmsaﬁ‘etﬂmfuaathnraod 6ltmgorar e bei ng
purifieﬁ, it is desirable to renove the soluble nucleic acids 20
(precipitation with, for exanple, streptonycin sulfate or protam ne

sul fat e). \Mendeext oadielihttdceltularpraties, nis allewdieimng be slobtatyed pr caddredepsméableg.

agents i n OMBEPer T REr LG e B BRI EBh0ra D b & RErmaPotrs

chr omat ogr appénding®h lﬂ&dsﬁalaﬁhﬁﬂ thabighiisrh.Mechidiad Sel(latagﬁﬁ@tslaam unﬁamrmteagﬁeapdw and
ion 25 excha ge cp o ra hy el filtration, affinity chromatography and
el ect rophor'€ §¥“& SR e ®hi gh-degree purification. Colum

chr omat ggr aphy is also used on an industrial scale. Affinity

chr omat ogr aphy, whi ch nmakes possible purification factors of up. to several
100s per stlegh in the cisg péexacrhrlarmsdpipamd indhe e of Biaretlrlsr proking (Bllogpe cell
Extracel | ul fﬁsrmp%g)t Ghribs efe@fpualdnnnaﬁd@m@&ms @hlpuﬁi%u@pmmmﬁ suldiS lor bighie
extracel lular proteins, they have to be concentrated before being subjected
to further sggents inccé;g]mqnagtﬁoqe@ rerneseraerio @sd wificient methods for concentrating proteins.

When intracellular proteins are being purified, it is desirable to remove the soluble nucleic acids

20 (precipitation with, for example, streptomycin sulfate or protamine sulfate). When extracellular
proteins are being isolated, carriers (e.g. starch or kieselguhr) are frequently added before adding

the precipitating agents in order to obtain sediments which are easier to handle.

Numerous chromatographic methods and partition methods (absorption chromatography and ion
25  exchange chromatography, gel filtration, affinity chromatography and electrophoreses) are
available for high-degree purification. Column chromatography is also used on an industrial scale.
Affinity chromatography, which makes possible purification factors of up to several 100s per step,

is especially important for the laboratory scale.

30  Extracellular proteins accrue in relatively dilute solutions. Just like extracellular proteins, they
have to be concentrated before being subjected to further use. In addition to the methods which
have already been mentioned, ultrafiltration has proved to be of value, on an industrial scale as

well,

35  Inorgamic salts which accompany proteins are frequently undesirable in the case of specific

applications. They can be removed by, inter alia, gel filtration, dialysis and diafiltration.



have al ready been nentioned, ultrafiltration has proved to be of value, on
an i ndustrilalA 8¢8&81% FasignWehtrie85 | norgani ¢ salts whi ch acconpany proteins
are frequently undesirable in the case of specific applications. They can
be renoved by, inter alia, gel fiItratio[] dialysis and diafiltration. Le A
36 839- Foreign Countries - 17 Alarge n ﬂﬁer of proteins are used as dry
preparations. |nportant drying nethods are vacuum drying, freeze drying and
spray drying. 5 Nucl eotide and am no acid sequences The photoprotein

nmt G ytin isAengofiecbebyf bfoteifsodré Qvdng dopipleppitione 15Q61RN A8/ iMeSathdd? NOvackim 5,
gacagat aaaapatt cact ccttagatt attt agt gaat aagagaaaaaaaggat aagaaat caag

at gcaaaggt t E%g’ﬁf@djﬂﬁ‘?% %'tadtsi"@é&fyé"tgcggct tt acgt gcaagat caagat t gcaacgc 10
acggcaaattttcacaccagcat act ctt ggct acagat t caaaat acgcggt caaact cgat cct
gattttgcaaat ccaaaat ggat caacagacacaaatttatgttcaactttttggacat aaacggt
aaggggadaat Nedestidegud gminatacigtsequeneesaget t cagacgacat t t gt gct aaact ggat
gcaacaccagaacagaccaaacgt caccaggat gct gt t gaagcct tttt caagaaaat gggcat g

gat t at ggt aaﬁQ%ﬂ&B@QféﬁF &&@ﬁ%ﬁlé‘éﬁc%e%tbg%?e%%ig%%%ﬁ@é §e8&%8?€5?@@§t@(?: B2

tt ggaact ct ggt ¢t caaaacaaaagt acat t gat ccgt gaat ggggagat gct gt t
tt cgacaaagacgcaagt ggct caat cagt t t agacgaat ggaaggct t acggacgaat ct ct gga
at ct gt ccat cagacgaagacgct gagaagacgt t caaacat t gt gat t t ggacaacagt ggcaaa

cttgat gt t gajpagateassagacARCaLE t AGIALLE L 8gt fracRLhggak s5ARM A 6hERbat caag

ggtctttatggcaattttgttccct aagaagegt t cagt t aaaaacqct aaacat t gttcagt gt 20
aaaat t at at tactaﬁctaﬁf‘ggf‘f?accgftaé‘é%ﬁ{:g% %&HC%&F%%@W&"-&F@&%% at"d"taﬁ’gf:‘&g?caacgc

gt t gt agect aasiogragact cygeaazagaataadafaggasacapaadaaaasacgdigtchhbstygeddg an
amno acid s nce_ of E IDP% 2);
ORI L B AT B e DR R TR AR ARG 5goacatanacaat
FLDI NGKGKI TAHEGYERASDB GAKEDAT FEAURICDAVENFFKKIMBYBY GKEVARREE g2 aaactggat
Fl KMELAE%QE%%%%M%%@&&f%%%%%@X@%%@Q’é{aat cat
DAEKTFKHCDLDNSGKL DVDEMT ROHL GEW T LDPTS B putative si gnal pepti de
of the phot&PretrePhaMBIRLTACPDESeRIEStE hat FRAIIIRAFIsRGRATE@cCcgaacacgac
15 ttggaactctggtctcraaaacaaaagtacattagatcecgtgaatggggagatgctgttttegacatt
ttcgacaaagacgcaagtggectcaatcagtttagacgaatggaaggcecttacggacgaatctectgga
atctgtccatcagacgaagacgctgagaagacgttcaaacattgtgatttggacaacagtggcaaa
cttgatgttgatgagatgaccaggcaacatttaggcttetggtacacattggakteccaactttctgat
ggtctttatggcaattttgttcectaagaagegttcagttaaaaacgetaaacattattcagtegt
20 aaaattatattcattttecatttegtaaaattagtatttataaatttgtatcataaattgtatccat

gttgtagactaaataagactcggcaaaaaaaaaaaaaaaaaaasaaaaaaaaaa -3 .
This yields an amine acid sequence of (SEQ ID NO: 2):

o MQRFTNRLLSMSALRARSRLQRTANFHTSILLATDSKYAVKLDPDFANPKWINRHKFMFN
FLDINGKGKITLDEIVSKASDDICAKLDATPEQTKRHQDAVEAFFKKMGMDYGKEVAFPE
25  FIKGWEELAEHDLELWSQNKSTLIREWGDAVFDIFDKDASGSISLDEWKAYGRISGICPSDE
DAEKTFKHCDLDNSGKLDVDEMTRQHLGFWYTLDPTSDGLYGNFVP

The putative signal peptide of the photoprotein mtClytin possesses the following sequence
(SEQ ID NO: 3):

MQREFTNRLLSMSALRA
30 and has the following nucleic acid sequence:
5'- atgcaaaggtttacaaatcgtctteotttccatgteggetttacgtgea-3' (SEQID NO4)

The photoprotein clytin-2 is encoded by the following nucleotide sequence (SEQ ID NO: 5):



(SEQ ID NO 3): MXRFTNRLLSMSALRA 30 and has the follow ng nucleic acid
sequence: Hle-A 36 gvadadiphtoasfant cgtcttctttccatgtcggctttacgtgca - 3 (SEQ ID
NO 4) The photoprotein clytin-2 is encoded by the foll ow ng nucl eoti de
sequence (SEQ ID NO 5): Le A 36 839- Foreign Countries -18 5--
GATCTCAGCTCAACTTGCAATAAGTATCAGATCAAATTTT CTCAAAGCAAATCA
TCAACTTCATGATAATGACTGACACTGCTTCAAAATACGCTGTCAAACT CAAGACCAA

CTTTGAAGAT TGGGTCAACAGACACAAATTTATGT TCAACTTTTTGGACATT 5
MCWACG@MMGKMT%MIWWT@WETCMGCMTCA

GCGCCAAA
TTTCTTCA%X{W E%%&CTCAAGACCAA

T AN CAGT P SOCAR T AR A AN O A R AL QPO A RT COGATGACATTT

@C@A@CG@W@MUM@T@Q&%&W&MGCTGTTGAAGc
GATGT TGACGAGAT GACCAGACAACAT T TGGGAT TCTGGTACACCT TGGACCCTAA

CTGATGGTUﬁﬂW@WWﬁTWW@WK@@AGCTTTCGTTA
GGTTATTTTTT@&ME@X%@A@I‘dckééﬁﬁedxth&rm@%%ﬁﬁw&m AAGAAAT

CTTTATTCAGAAAAAAAAAAAAAAAAAAAAAAAAAZ' ylelds an am no acid sequence of
(SEQ I D mC@TGWMWM&IFWCWWWWL@T

CorsEDE KRG B B R S S TR S R U e T CETERDS =
F\/\_r(TfL D(F;NAD@A@MBAmﬁré}mﬂéaceﬂanmcmﬁmmmﬁmma@rmeﬂ ng.
the veetor GTs bREsbohPRAkE ASarARA T R o R E R RSGREEETARCEEP o1
the vector QEENASSTCCIYATGGCAACTTTGTCCCTTAAAAACTTTTITTGCTGTAAATTCTTTACG
GGTTATTTTTTCATAATTGTCATTTGATTTTAACTTTGTTTCGGAAAATGAAAAATATT

15 CTTTATTCAGAAAAAAAAAAAAAAAAAAAAAAAAA-D

This yields an amino acid sequence of (SEQ ID NO: 6):

MTDTASKYAVKLKTNFEDPKWVNRHKFMFNFLDINGNGKITLDEIVSKASDDICAKLGAT

PAQTQRHQEAVEAFFKKIGLDYGKEVEFPAFVNGWKELAKHDLKLWSQNKKSLIRNWGE

AVEDIFDKDGSGSISLDEWKTYGGISGICPSDEDAEKTFKHCDLDNSGKLDVDEMTRQHLG
20 FWYTLDPNADGLYGNFVP

These sequences are reproduced in the sequence listing.

Brief description of the Figures

Figure 1: Figure 1 shows the plasmid map of the vector pTriplEX2-mtClytin.
Figure 2: Figure 2 shows the plasmid map of the vector pcDNA3-mtClytin,
25  Figure 3; Figure 3 shows the result of the bacterial expression of mtClytin and the

bioluminescence activity of mtClytin following bacterial expression. (Y = RLU:

relative light units; X = dilution; black bar = mtClytin; gray bar = control lysate).

Figure 4: Figure 4 shows the result of the eukaryotic expression of mtClytin and the
bioluminescence activity of mtClytin following expression in CHO cells. (Y =

30 RLU: relative light units; X = ATP (logarithmic representation in moi/l)).

Figure 5: Figure 5 shows the kinetic analysis of the bioluminescence of mtClytin. (Y = RLU:



25 Figure 3: Figure 3 shows the result of the bacterial expression of
mdytin ang A bes3bikeligaicaescience activity of mtdytin foll owi ng bacteri al
expression. (Y = RLU. relative light units; X = dilution; black bar =
ndytin; gray bar = control lysate). 30 Figure 4. Figure 4 shows the result
of the eukaryotic expr essi on of nmdytin 13id the bi ol umi nescence acti vi ty
of n’[CIytinfoIIowinrgr S|0n|n,CH§)ceII (Y RLU relative |ight
units; X = ATP (| ogaff¥ihilehraiees s timg feeondslyy m)lll)) Figure 5: Figure 5
shows the kinetic anal yS| s of the biolum nescence of nmtdytin. (Y = RLU Le
A 36 839- Hagiet gn CoWRidui¢ €Showkshé Rinadd anglybik ghthe biulliBines¥eree bof b:lihs@CORAS] ) .
Figure 6: Figure 6 shows thﬁ kinetic a al&lsi of the biolum nescence of
obelin. (Y = RLU r &PafYe)ighy yniff X Gimedsec time [seconds]). Figure 7:
Figure 7 shows the alignment of clytin and ntCytin at the amno acid | evel.
S Figure 8:Fifirgnr e 8 ISR sHoe titl alighhdn b @ftinGnyl kitOlyamek B £ehifé bdid Riell he
nucleic acid level. Figure 9: Figure 9 shows the alignment of clytin,
mdytin clytin- he anji n vel 39- Forejgl

Countri €5 ﬁg@” anpl geég‘ﬁ?( Ve the %ﬁﬁm?ﬂtBh‘ﬁg&?nﬂll’&g@PH aﬁotg? P‘fﬂ]el’i'”x@‘{/\]g%e%used as
vector for preparing the construct which is described below The derivative
of the vectmguryas desfigravedops the lliExgentbChiytin, MntCTHA ave elydin-20ak ihePdfiKe acib
nCytin was used for expressing ntCytin in bacterial systens. Figure 1
shows the plasnid map®%f- the vector pTripl EX2-ntClytin. Exanple 2 The

Cl ontech plasm d pcDNA3. 1(+) was used as the vector for preparing the
construct which is described below The derivative of the vector was

desi gnated pcDNA3-nt Clytin. The vector 10 pcDNA3-mtdytin was used for
gxpressing mdcytin in eukaryotic systems. Figure 2 shows the plasnmid map of
the vector pcDNA3-nmtClytin. Exanple 3




Bacterial expression The bacterial expression was effected in the E coli
strai n BL21LEBE36 39- Rareips€ommiaag t he bacteria 15 with the expression

pl asm ds pTripl EX2-mtCytin and pTripl EX2. The transforned bacteria were

i ncubated at 37C for 3 hours in LB nedi un% nd the expression was induced for
4 hours by adding IPTGup to a final conCentration of 1 nM The induced
bacteria were harvested by centrifugation, resuspended in 50 mM Tris/HCL
(pH 9.0) + 1 TA and di srupted by ultrasonication. The |ysate was
subsequently centrifuged at 13 000 rpm (16 000 ref) for 15 mnutes and the
super nat ant Ez@mplertoved. The supernatant (dilutions 1:5, 1:10; 1:20 and 1:50
with Tris/HCL pH 9.0)) was incubated with coel enterazine (10E-07 M

coel enterazipe~jn Tris/HC . pH 9 0) for 3 hours in the dark. The . :

b1 ol um neecoReflsd! HEHTPLBMFR 34y o1 woiseBel® mepatiys Snmsi Shth hdessivm

cal ci um chbebwdehe ddhigatiRagube nBdr wastdegpratdd Y Tripl BXR -nive sy A0 TRE GRAE TripiEgar € 3
shows th? resul ts of n;g?suri ng, t he bi ol um nescence of ntCdytin in bacteria.
25 Exanple PIENULPEFOISFEOsRIrEsns BEClrih O rEeHal !B lkar yot i ¢ expr essi on was
effected in CHO cells by transfecting the cells with the expression

pl asm ds pcBiyAe-1neh&hyint plaahid ng DRAS vadiarp TripIBX2aA%IRM experinents. For this,
Le A 36 839- Foreign Countries -21 10 000 cells per well were plated out,
in DVEM F12 nedium on 96-well mcrotiter plates and the plates were

i ncubat ed o%X3MPEAt at 37C. Transfection was effected using the Fugene 6
kits (Roche) in accordance with the manufacturer's instructions. The

t ransf ect ed Teellontedte pRsrhid GaDAAS (+)OVR BT thé RetIVED FragariNB dheldBngthucBvifich Fhe
medi um was then renpved and replaced with 50 | 5 of coel enterazine (10E-07 M

cQel ent er azfvieried sty Thendervaiyesofude eestic Wpatetenated FPRNASrmEIvipurlse vagter ATP
(adenosiipe perhPROGRNGHPNaRE LR EradHEhitiudnlRFoE apeaRl ration of 1 M The
nmeasurenent in a lum nonmeter was started directly after the addition. The
integration_tinme was 1 second, with the total neasurenent tinme being 60
seconds. Fi §igre 2sheiviie plesraid g of ths vestorpsBYASmEMRe bi ol uni nescence of
nmdcytinin CHO cells. 10 Exanple 5 BLAST Result of a BLAST anal ysis of
mdytin at gkhigpieRl No acid |evel: >enbl CAD87655. 11 unnaned protein product

[Clytia gregar|1a| . Length

Bacterial expression

The bacterial expression was effected in the E. coli strain BL21(DE3) by transforming the bacteria
15 with the expression plasmids pTriplEX2-mtClytin and pTriplEX2. The transformed bacteria were
incubated at 37°C for 3 hours in LB medium and the 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 50 mM Tris/HCI (pH 9.0) + 5 mM EDTA and disrupted by ultrasonication. The
lysate was subsequently centrifuged at 13 000 rpm (16 000 ref) for 15 minutes and the supernatant
20 removed. The supernatant (dilutions 1:5, 1:10; 1:20 and 1:50 with Tris/HCl pH 9.0)) was
incubated with coelenterazine (10E-07 M coelenterazine in Tris/HC1 pH 9.0) for 3 hours in the
dark. The bioluminescence was measured in a luminometer directly after adding 5 mM calcium

chloride. The measurement integration time was 40 seconds.

Figure 3 shows the results of measuring the bioluminescence of mtClytin in bacteria.
25  Example4

Eukaryotic expression

Constitutive eukaryotic expression was effected in CHO cells by transfecting the cells with the

expression plasmids pcDNA3-mtClytin and pcDNA3.1(+) in transient experiments. For this,



= 198, Score = 368 bits (945), Expect = e-101, Identities 15 171/195 (87%,
Positives =826 8§86 FORRMCoaTREL081211CLYT _CLYGR C ytin precursor
(Phialidin), pirl1S28860 clytin - hydronedusa (Clytia gregarium,

enbl CAA49754. 11 clytin [Cytia gregarial, 9bl AAA28293. 11 apoclytin, Length
= 198, Score = 368 bits (945), Expect 52é5101 Identities = 171/195 (87%,
20 Positives = 182/195 49296 >enbl CAD8765B. 11 unnaned protei n product

[ synt hetic YA esitsaer well parsgplatedou ggDMEMFL mediprm, qg Yswilbmigyotitqrpliss pndthe
e-101, |denfiitd G@re mcubfRA IRemiBY ¥ B7°Eosl'r$ﬂsfé@t$on waﬁg{féc@e% (S ne Fugcne 6 kits
>spl Q77091 OBL_OBELO Obel in precursor (OBL), pdbllEL4IA Chain A ~ 25
Structure OROGKEINGEEAEHeE R@'@dhwwfqnmﬁ@r@pnmﬁmscﬁm trarasfe@eci @qllm“weedmegbatsdn fur

(Sg‘?))?) gbl AA%QZ%%% ﬂj]%%ﬁ X R & 3@"@ gglg %’%émml('\%%e? rBB Si gnd éﬁﬁge?%?l% b Its

Expect = entitres = Ives =
(87% >énbldAD8aterdzinkl( 1002 vechefentstaging ipPBR)uThe c{eﬁywbﬂeémdubat@cbnsiﬂ’?@mr]s hour80

Length = 195 e, = 326 hits 835 pe = 2e-88, | ti t|e = 149/ 193
(7755 posi TEVALY (Edcpesio s SRl 2 P 550 Tect dighoreR PRt L. The
>enbl CAD87Gﬁ&sdr3m¢tﬂi RARGMRbAEE! WaPit@ddClirebt8yiTich @ld £dRPASTH G tekratiod Gg Was =
195, Score 325 bit Expect = 3e-88, ldentities = 149/193 (77%,
positives = ??@Wi@@ 8&@&rg@ﬁﬁ%@ﬂb@?%?%“&%“ﬁﬁﬁﬁﬁed protein product
[synthetic construct], 5 Length = 195, Score 325 bits (833), Expect =

4e- 88, | dentifdrk 8Shows tﬂe4r9£u1t93f fodaéHin tﬁ)@c_ﬁblhinﬁ@&eﬁceje?ﬁ{t@% (87130 cairdb11JFO1A
Chain A, The Crystal Structure O é%elln From Cbelia Geniculata At 1.82 A

Resol ution, gblAAL86372. 11 AF394688 1 apoobelin [(Obelia geniculata], Length
= 195, Hrorkfamplok 10 pits (833), Expect = 4e-88, ldentities = 149/193
(L7% , Positives = 168/193 (86%

BLAST

Result of a BLAST analysis of mtClytin at the amino acid level:

>emb|CAD87655.1| unnamed protein product [Clytia gregarial, Length
= 188, Score = 368 bits (945), Expect = e-101, Identities =
15 171/195 (87%), Positives = 182/195 (92%)

>3p| Q08121 |CLYT_CLYGR Clytin precursor (Phialidin), pir||sS28860

clytin - hydromedusa (Clytia gregarium), emb|CAR49754.1| clytin

[Clytia gregarial, gb|AAA28293.1| apoclytin, Length = 198, Score =

368 bits (945}, Expect = e-101, Identities = 171/195 (8B7%),
20 Positives = 182/195 (92%)

>emb |CAD87658.1| wunnamed protein product [synthetic construct],
Length = 198, Score = 367 bits (943), Expect = e-101, Identities
= 170/195 (87%), Positives = 182/195 (93%)

>sp{Q27709 |CBL_OBELO Obelin precursor (OBL), pdb{lEL4|A Chain A,

25 Structure Of The Calcium-Regulated Photoprotein Obelin, Determined
By Sulfur Sas, gb{AAA67708.1| unnamed protein product, Length =
195, Score = 327 bits (837), Expect = le-88, Identities = 150/193
{77%), Positives = 170/193 (87%)

>emb |CAD87674.1| unnamed protein product [synthetic construct],
30 Length = 195, Score = 326 bits (835), Expect = 2e-88, Identities
= 149/193 (77%), Positives = 170/193 (87%)



Exanple 6 BLAST Result of a BLAST analysis of ntCytin at the nucleic acid
| evel : 15 >Skend3AXTHBFbimioubegsience 23 from Patent W03006497, Length = 597,
Score = 669 bits (348), Expect = 0.0, Ildentities = 504/582 (86%
>enb1AX702119. 11 Sequence 17 from Pat ent 2\9‘003006497 Length = 597, Score =
669 bits (348), Expect = | dentities “=7504/ 582 (86%

>enbl1X70221. 1 arl & for = 747 ore =
660 bi 15 (34%%@@95&?598 FARLAA TEROLASL Erddidl rEREEeic Hons BRES
>gbl L13247. Bri¥bARPOCRYT Chorbrea =gr égar biss a@@eDytEmeﬁH\lﬁg 3eoBPpl eIdaenteds;es

Length = 747, 4 rgg 2669 LS (348). 1Bypest »LB4,0, ldentities = 504/582
(86% >enblAX70 h@%eq?é’nce BT dmobat ent° W 03006497 Length = 597, 25

Score = 664 bi tsA%345é Iﬁx pect 0.0, ldentities 503/ 582 (86%
>enb1AX702 1881 £A88 6 Ehck ssntltft’ﬁﬁ Pafetﬁlrwoeee@mtgﬂsmwﬁwa SYEtIuSEhre =

264 bi t s5 g 314&51 : gthEX=p&(915 =sBofe 4 dents tyies 'ﬁfswﬁl I8belfB6%) 4éew;A%@&%l?3eé)l
equence r om_Pat W) 3006497 Le t = Score = 664 bits (345),
Expect = 1419(!&&3 ? = ?ﬁéﬁ%‘é@é (B6Y% /I1:83 ? 6'839- Foreign Countries -23
>errb|AX702181. 11 Sequence 79 from Patent WO03006497, Length = 597, Score =
664 bits (34%)q|1EXpeat Chaln 02, | Tent Ctywsil= Sﬁ@ﬂbﬁ@ﬂe(@ﬁ@@b@ﬁnblm@éiﬂmwial

Sequence 77 Pat ent, WO 497, L 97, = 45),
Expect = %ér{ﬁcgnéﬁ?%tl eAs gog?SSf (8%%5%‘ %SI Aﬁ%@%ﬁ%ng ue%t%g%%?f rom
Pat ent V‘DOBW?lnLéﬂ@Qha:%WCM%re = 664 bikenqdus) 19Exp%<ectr6==0 025

I dentities 003(87, (§§p’éc€eﬂb4e%7802Jt%%néitﬁesquertqe/%af r(ems Patgdditives
W)03006497 Length = 597, Score = 664 bits (345), Expect = 0.0, ldentities

= 503/ 582 (BERL /I%Qénﬁ?%%ﬁ 10 Figure 7 shows the alignment of ntdytin with
CJ'[I n (Clytia gregaria) at the nucleic acid level. Exanple 8

Example 6

BLAST

Result of a BLAST analysis of mtClytin at the nucleic acid level:

15 >emb|AX702125.1| Sequence 23 from Patent WO03006497, Length = 597,
Score = 669 bits (348), Expect = 0.0, Identities = 504/582 (86%)

>emb |AX702119.1| Sequence 17 from Patent WO03006497, Length = 597,
Score = 669 bits (348), Expect = 0.0, Identities = 504/582 (86%)

»emb|X70221.1|CGCLYTIN C.gregaria mRNA for clytin, Length = 747,
20 Score = 669 bits {348), Expect = 0.0, Identities = 504/582 (B86%)

>gb|[L13247.1|CY1APOCLYT Clytia gregarium apoclytin mRNA, complete
c¢ds, Lenath = 747, Score = 669 bits (348), Expect = 0.0,
Identities = 504/582 (86%)

>emb |AX702187.1| Sequence 85 from Patent WO03006497, Length = 597,
25 Score = 664 bits (345), Expect = 0.0, Identities = 503/582 (86%)

>emb|AX702185.1| Sequence 83 from Patent WO03006497, Length = 597,
Score = 664 bits (345), Expect = 0.0, Identities = 503/582 (B6%)

>emb |AX702183.1| Sequence 81 from Patent W003006497, Length = 597,
Score = 664 bits (345), Expect = 0.0, Identities = 503/582 (86%)



Figure 8 shows the alignnment of mdytin wth clytin (Clytia gregaria) at

t he am no aﬁb(zl.j6@\39.|1?ore1,@<©ét@1h&;s9 Kinetic analysis of mdytin 15 For the

ki netic analysis of the biolumnescence of mtCytin, CHO cells were
transiently transfected wth pcDNA3-nTC1$/t| n or peDNA-obelin or pcDNA3
(without any integrated cDNA). The trans ¥ction and measurenment were
carried out as scrlbed n Exanple 4. The readi ngs were taken for a period
of 60 second€™REHNY ARt iH eﬁﬁcﬁ‘tq“&ﬁ 7P mEr St Pf‘@é‘&oﬁ‘ag?’%%hu%ggghamcﬁ 'show
t he resul t ssebré he lberebi€s amadsysi sxpécit=Coybi, N1 @t iaheki 0. soExml(e640

M TOPROT Anal ysis The conputer program M TOPROT was used to anal yze the

ndytin si n i L . 996)

phot opr ot ei %s re gr%gﬁ ggdg&g‘g nl% %Qﬁﬁaf%%ajtegg H%‘ﬁﬁ“{‘% ?ﬁ?gth 't‘:igr?
(Q08121) anéicar< =yt |6r64(BE®| B4, Bypette =A036. 8B¥:=ntRdriesgn SO a2 é§6%)24
Results of the analyses: (Cbelin: Sequence nanme: OBELIN 5 | nput sequence

l'ength : 5195eﬂ§|MHeléE§1Gf| dé'ﬁ%@ B@\R&@TE%%eH%t WE 098 & Of, AUREYL SEGUENCE .

S11.  Anal ysed regi on unber of basic residues in tar& |ng sequence

3 Nunber of S8efdiT r5é§| EIEﬂé% H‘?St ar Eé?‘?'ﬁfg Sdglentded itdegavay
predi ctabl e d eaved sequence 15 HYDROPHOBI C SCALE USED H17
>emb |AX702129.1| Sequence 27 from Patent WO03006497, Length = 597,

Score = 664 bits (345), Expect = 0.0, Identities = 503/582 {(86%)

Example 7

e 10 Figure 7 shows the alignment of mtClytin with clytin (Clytia gregaria} at the nucleic acid level.
Example 8

Figure 8 shows the alignment of mtClytin with clytin (Clytia gregaria) at the amino acid level.

Example 9

Kinetic analysis of mtClytin

15
For the kinetic analysis of the bioluminescence of mtClytin, CHO cells were transiently transfected
with pcDNA3-mtClytin or pcDNA-obelin or pcDNA3 (without any integrated cDNA). The
transfection and measurement were carried out as described in Example 4. The readings were
taken for a period of 60 seconds using an integration time of 1 second.

20

Figures 5 and 6 show the results of the kinetic analysis of mtClytin and obelin.

Example 10

MITOPROT Analysis

The computer program MITOPROT was used to analyze the mtClytin signal peptide (Claros et al.,
25 1996). The following photoproteins were analyzed: obelin (Q27709), acquorin (P07164), clytin
(Q08121) and mtClytin (SEQ ID NO: 2).



MesoH MuHd 075 20 25 MuHA_095 MuHd 100 MiHJ_105 Hmax_075 Hmax”"095
Hrax_100 HbmA 36639-EeRign CougRits - 1. 573 14.019 7.994 13.734 21.195

-9. 450

-0.963 0.400 10.617 KD GVHL ECS 0.259 -0.308 0.295 -0.241 -0.642 0.060
3.641 4.408 1.523 7.898 3.285 1.838 9.836 5.597 2.742 11.755 7.339 4.117
-2.800 -4.008 1.132 1.837 -1.971 1.103

10

15

20

25

30

35

Results of the analyses:

Obelin:
Sequence name: OBELIN

Input sequence length : 195 aa

VALUES OF COMPUTED PARAMETERS
Net charge of query sequence
Analysed region
Number of basic residues in targeting sequence
Number of acidic residues in targeting sequence
Cleavagesite : not predictable

Cleaved sequence : -

HYDROPHOBIC SCALE USED

GES KD GVH1
H17 : -0.624 0.259 -0.308
MescH : ~1.573 -0.241 -0.642
MuHd_075 : 14.019 3.641 4.408
MuHd_095 : 7.994 7.898 3.285
MuHd 1¢0 : 13.734 9.836 5.597
MuHd_1C5S : 21.195 11.755 7.339
Hmax 075 : -9.450 -2.800 -4.008
Hmax 095 : -0.963 1.837 -1.971
Hmax_ 100 : 0.400 1.300 -1.942
Hmax_ 105 : 10.617 6.067 0.733
PROBABILITY

of export to mitechondria: 0.1479%

Aequorin ;
Sequence name: AEQUORIN

Input sequence length : 196 aa

VALUES OF COMPUTED PARAMETERS
Net charge of gquery sequence
Analysed region
Number of basic residues in targeting sequence
Number cof acidic residues in targeting sequence

Cleavage site : not predictable

0
0

ECS
.295
.060
.523
.838
.742
117
.132
.103
.240
.127



1.300 -1.942 2.240 6.067 0.733 3.127 PROBABILITY of export to

m t ochondr ila:A 06 4%/ 9orei3@ GAaatiey i N : Sequence nane: AEQUORI N | nput sequence
|l ength : 196 as VALUES OF COMPUTED PARAMETERS 35 Net charge of query
sequence . -13 Analysed region 3 Nunber,_of basic residues in targeting
sequence O Nunber of acidic residues iﬁztsargeti ng sequence : 0 C eavage
site : not CH.re%gfiegt gglueenl'c% A 36 839- Foreign Countries - 25 C eaved sequence
-------------------- e i T . ..........--.. HYDROPHOBI C SCALE
USED GES KD GVHi-ECS - 5 -H17-0: 006 -0.-794-- 0. 263 -0.-368--MesoH--1-673 - 0. 382
-0.703 0.048 MiHd 075 24.326 4. 1533 03088dp7c 424 ENggQDOQS 12.638 7.213 4.218
1.796 MiHd 100 13.748 8.827 4.477 2.427 10 I\/UH& 1 16. 581 11.426 5.056
3.453 Hmax 075 0.438 0.233 -95390 1.6%2 Hmax Y% 0. 525 ECE 400 -2.394 0.674
Hrax 10G - Q:100 -1.200. - 2. 298.30550 hirax4 105 .Q..509 -0. PGss2. 164 1.540 15
---------------------- --------------------6-04|3R03ABI LITY

MesocH -1.673 -0.382 -0.703
MuHd_ 075 : 24.326 4.153 5.947 2.450
MuHd_095 : 12.638 7.213 4.218 1.796
MuHd 100 : 13.748 8.827 4.477 2.427
10 MuHd_105 : 16.581 11.42¢ 5.056 3.453
Hmax 075 : 0.438 G.233 -2.490 1.692
Hmax 095 : 0.525 -1.400 -2.394 0.674
‘ Hmax 100 : -0.100 -1.200 -2.2892 1.550
= Hmax 105 : 0.500 -0.000 -2.164 1.540
| I it e
PROBABILITY
of export to mitochondria: 0.0148
Sequence name: CLYTIN
20 Input sequence length : 198 aa
VALUES OF COMPUTED PARAMETERS
Net charge of query sequence 1 -9
Analysed region ;32
25 Number of basic residues in targeting sequence
Number <¢f acidic residues in targeting sequence : 2
Cleavage site : not predictable
Cleaved sequence : -
30 HYDROPHOBIC SCALE USED
GES KD GVH1 ECS
H17 : -0.4289 0.341 -0.313 0.313
MesoH : -1.778 -0.307 -0.718 0.053
MuHd_075 : 32.928 17.50% 7.351 5.708
35 MuHd_095 : 30.874 20.344 9.074 5.834
MuHd 100 : 36.596 22.666 10.051 6.762
MuHd 105 : 38.174 19.336 10.379 7.609
Hmax 075 ! 4.900 7.087 -1.223 3.684
Hmax_ 055 : 13.600 10.100 1.251 4.390



of export to mtochondrl a: 0.0148 dytin Sequence name: CLYTIN 20 Input
sequence b (6 regem QodhilesS OF COMPUTED PARAMETERS Net charge of query
sequence -9 Anal ysed region 32 25 Nunber of basic residues in targeting
sequence 6 Nunber of acidic residues in targeting sequence : 2 C eavage
site : not pr edi ctabl e C eaved sequence HYDROPHOBI C SCALE USED GES KD
GVH1 ECS 29 0, 341 -Q. 0. soH ; 1,778 - 0.3 0.718 0.053
MuHd 075 32 958 qf 509 7. 35fq5.%%38 Séjzgl\'/lflggEO% J3.(])6 é74 20. 3(%20 9.074 5.834
MiHd 100 36H®96.193. 666 10. 05F-65962 WNLIE7105 99464 19. 33%2010. 379 7. 609
Hrax 075 4.900..7..087_-1.223 3.684__Hmmx _-095.13. 600-10-100_1.251 4.390 Le A
36 839- Foreign Countries -26 Hmax_ 100 _14.000 12.600 1.601 5.060 Hmax 105
6.650 13.067 -0.468 3.920 PROBABMYFBLLIEYof export to nitochondria: 0.2047
clytin-2: SEgupoee banmeitdCh¥hihN2: Inpuie7sequence | ength @ 198 as 10 VALUES
OF COMPUTED PARﬁ_NETERS

clytin-2 :

Sequence name: CLYTIN-2
Input sequence length : 198 aa

10 VALUES OF COMPUTED PARAMETERS
Net charge of query sequence r =7
Analysed region : 16
‘ Number of basic residues in targeting sequence : 3
- Number ¢f acidic residues in targeting sequence : 1
1§ Cleavage site : not predictable

Cleaved sequence S

HYDROPHOBIC SCALE USED

GES KD GVH1 ECs
20 H17 : ~0.288 G.341 -0.213 0.312
MesoH : -1.51% -0.206 -0.681 0.081
MuHd 075 : 32.594 15.082 8.192 4,075
MuHd 095 : 36.090 19.707 8.836 6.716
MuHd 100 : 38.617 20,2689 9.68B2 6.851
25 MuHd_105 : 30.267 l6.082 8.229 5.470
Hmax 075 : 6.533 6.417 -0.793 2.508
Hmax 085 : 13.600 10.100 1.251 4.390
Hmax 100 : 13.600 10.100 1.251 4.3990
Hmax_105 : 13.417 10.150 1.612 3.862

KL it el

PROBABILITY

of export to mitochondria: 0.3974
mtClytin :
Sequence name: mtClytin
315 Input sequence length : 228 aa
VALUES OF COMPUTED PARAMETERS
Net charge of gquery sequence : -8

Analysed region 34



Net charge of query sequence -7 Analysed region 16 Nunber of basic

resi dues i rLet/aB®&I% Agreizaueamaes 3 Nunber of acidic residues in targeting
sequence : 1 15 Ceavage site : not predictable C eaved sequence
HYDROPHOBI C SCALE USED GES KD GVH1 ECS %g H17 -0.288 0.341 -0.213 0.313
MesoH -1.519 -0.206 -0.681 0.081 MiuHd 0757 32.594 15.092 8.192 4.075 MiHd
095 36.090 7070)3. 836 6,216, Mibd 100 38,617 20. 2§§ 9.682 6.851 25 MuHd
105 30. 267 '16.082°8. 279 5X 470" Hex: 07598 B53 %64T7°0.793%2. 508 Hmax 095
13. 600 10. f00ber26 aci3Q@ repwsud0(n] 8as@er irg 56Quén@sl: 4. 390 Hmax 105

13. 417 10. 15Qa%a8d %3862 30 .17
--------------------------------------------------------- PROBABI LI TY of
export to MUEERBNITTHERCE. 3974 nt O, MRREFRIFYSARBAe: mtCytin 35 | nput
sequence length-+-228 &S - - - - oo
-------------------------------------------------------- VALUES OF COVPUTED
PARAMETERS Net charge of query sedﬂ(gﬁggm%m Eﬁé‘%&s%%m? egion 34 Le A 36 839-
Forei Countries -27 Nunber ofGlEasic regbdues i @vHar geti nggcsequence 6

H17 : -0.135 0.453 -0.343 0.309
MesoH : -1.623 -0.215 -0.701 0.073

10 MuHd_075 : 33.394 19.322 8.634 7.593
MuHd_ 095 : 34.726 129.634 8.110 g.861
MuHd_100 : 32.825 16.5%6 7.376 7.520
MuHd 1G5 : 28.005 15.893 7.410 7.865

e Hmax 075 : 16.683 17.733 2.851 5.763
15 Hmax_ 055 : 13.125 13.388 2.299 4.314
Hmax 100 : 8.300 11.500 1.845 3.830
Hmax_105 : 1.700 9.500 -1.171 2.390

PROBABILITY

20  of export to mitochondria: 0.9974

The probability of a translocation of the analyzed peptide into mitochondria increases as the

calculated factor approaches 1.

The analysis of the protein sequences of obelin, aequorin, clytin, clytin-2 and mtClytin has shown

that only mtClytin has the features of a protein which can be transported into mitochondria.

25 Example 11

Figure 9 shows the alignment of mtClytin, clytin (Clytia gregaria) and clytin-type2 at the amino

acid level.
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Nunber of acidic residues in targeting sequence : 0 C eavage site 17

Cl eaved seduengd@sMVORENRCLEGNEA RA 5 HYDROPHOBI C SCALE USED GES KD GvH1 ECS
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Claims 1. A nucleic acid nol ecule which mﬁ sel ected fromthe group

consi sting of a) nucleic acid nol ecul es ich encode a pol ypeptide which
cont ai ns tQ%tapro acid sequence disclosed by SEQID NO 2; 5 b) nucleic
acid nol ec contain the sequence depicted by SEQID NGO 1; c)

nucl eic acid nol ecul es whose conpl enentary strand hybridizes with a nucleic
acid nol edul e Arowica)acwirmdigculenehech is aléctegdivin tho goiup constigga whi ch encode a
pol ypeptide which exhibits the biological function of a photoprotein d)
nucl eic acid nol, cuI e

mentioned 10 under g d%@%&?m% eﬁ@%‘é%é}ggegrcé%y ‘%#‘I}th ﬁtmce vghﬁrée Crocrl}% (lznggye 3%5'0 ?rctljdcl eic
aci d nol ecul es whi chsaxbnchidtsclasedédg$EQID NMaripl ogy mnth SEQ ID NO 1 of at

| east 95% and encode a polypeptide whi ch has the biological function of a
phot opr Qt ei n; 15 f clel ul.es which exhl ence
honnlog§ with SE% md O%Cq ‘g&% “%% Jgn qg%%% g Sﬁgﬁ%ptr eﬂmhrch
has t he bi ol ogi cal functron of a photoprotein. 2. A nuclerc acid nol ecul e
which is selected f romltiheci@mlmpulmmlsisetdmm@erm‘ntaa}) straud hgirgdizacivdh m’orhmimodxk

whi ch encode a pol ype e whi ntains the am.no acid. , seque | osed
by SEQ 1D NG 3t 20" BRSSP b B EMeE il RHER B e 3 THE R SEbioRf
depi cted by SEQ ID NGmuApxmbmﬂhehehgmﬂdmduambﬁﬁmbeﬁnmhmse conplenentary

strand hybridizes with a nucleic acid nmolecule fronla) or b) under
stringent conditions an d whi,ch .encod h exhi bit

Lol o9t cal functh on Brige PR PEudPRRLET due Migfel Gd aiseder BmPEbul es
whi ch diof f er fronrthenmwejameoaequﬁa&eemhe%a&mahmnmed 25 under c) due to

t he degeneracy of the genetic code;

e) nucleic acid molecules which exhibit a sequence homology with SEQ ID NO: 1 of
at least 95% and encode a polypeptide which has the biological function of a

photoprotein; and

) nucleic acid molecules which exhibit a sequence homology with SEQ ID NO: 1 of

15 at least 65% and encode a polypeptide which has the biological function of a
photoprotein.
2. A nucleic acid molecule which is selected from the group consisting of
a) nucleic acid molecules which encode a polypeptide which contains the amino acid

sequence disclosed by SEQ ID NO: 3;
20 b) nucleic acid molecules which contain the sequence depicted by SEQ ID NO: 4,

c) nucleic acid molecules whose complementary strand hybridizes with a nucleic acid
molecule from a) or b) under stringent conditions and which encode a peptide

which exhibits the biological function of a signal or leader peptide;

d) nucleic acid molecules which differ from the nucleic acid molecules mentioned

25 under c¢) due to the degeneracy of the genetic code;

€) nucleic acid molecules which exhibit a sequence homology with SEQ ID NO: 4 of
at least 90% and encode a peptide which has the biological function of a signal or

leader peptide; and



e) nucleic acid nol ecul es which exhibit a sequence honology with SEQ I D NO
4 of at | ebast BEWddeignCoadeica pepti de which has the biological function of
a signal or |eader peptide; and Le A 36 839- Foreign Countries -32 0

nucl ei ¢ acid nol ecul es which exhibit a segi;ence honmol ogy with SEQ ID NO 4
of at least 60% and encode a peptide whiTh has the biological function of a

signal or |eader, peptide. 3 nycl ei.c acid nol ecul e ich i e e rom
the group consi st’i ng ’6‘1“’?%‘3 3gyd W@S?@?Sc‘ﬁﬁ%i ?}g‘lrt?ﬁlaegﬁ‘lﬂeﬁ%e W%&h%%&é @eﬁé fof

pol ypept i de whi ch conitaiddsedohenddricodd Bfebtde WIREHIRR G KlbISEILATadtibY ofSERQaDorNO
6; b) nucleic acid no] ecul es which contain the sequence depicted by SEQ ID
NO 5; 10 15 c¢) nucl ei®®95Rfdfo] ecul es whose conpl ementary strand hybri di zes
with a nucleic acid nolecule froma) or b) under stringent conditions and
whi ch encode. a pohypieRtid bl hidXichicls foehdirolp@nsaingfoanct i on of a
photoprotein; d) nucleic acid nolecules which differ fromthe nucleic acid
nmol ecul eg mentioned under ¢ dﬁe to t_rlg d%geneliacy,of t he genetic code;, e)
nucl ei ¢ acid nol &ul e8" BRlsPHes WhiclsmgerE e sRtiste s haopRIns the 2pimongerd 5
of at least 95% and @gggﬁ@d@clmhxpg%im@qmgch has the biol ogical function
of a photoprotein; and fl nucleic acid nol ecul es which exhibit a sequence
honmol ogy with SEQ ID NO. 5 of at |east 80% and encode a pal ypeptide which
has the biol ogi c8l fuR§iHFFIbmolcUlsGIGTEBEE;the sequenpe drpictediby SEN 1P MQ: %1 ai ned
inclaiml, 2 or 3 which contains a functional pronoter 5 to the 20 coding

sequence. 5. A reconbhiddié ablAn&EcuRNAVHGES bdifiplhintdty GRIHdAhybSidRed With Qi ucRE d
as clainmed in claim4. 6. An organismwhich harbors a vector as clainmed in

clai m 5. acid molecule from a) or b) under stringent conditions and which encode a
S 10 polypeptide which exhibits the biological function of a photoprotein;
d) nucleic acid molecules which differ from the nucleic acid molecules mentioned

under ¢) due to the degeneracy of the genetic code;

e) nucleic acid molecules which exhibit a sequence homology with SEQ ID NO: 5 of
at least 95% and encode a polypeptide which has the biological function of a
15 photoprotein; and

f) nucleic acid molecules which exhibit a sequence homology with SEQ ID NO: 5 of

at least 80% and encode a polypeptide which has the biological function of a

photoprotein.
- 4. A nucleic acid as claimed in claim 1, 2 or 3 which contains a functional promoter 5° to the
20 coding sequence.
5. A recombinant DNA or RNA vector which contains a nucleic acid as claimed in claim 4.
6. An organism which harbors a vector as claimed in claim 5.
7. An oligonucleotide having more than 10 consecutive nucleotides which is identical or

complementary to a constituent sequence of a nucleic acid molecule as claimed in claim 1,

25 2or3.
8. A polypeptide which is encoded by a nucleic acid sequence as claimed in claim 1, 2 or 3.
9. A method for expressing the polypeptide as claimed in claim 8 in bacteria, viral systems,

yeasts or eukaryotic cells or in in-vitro expression systems.



7. An ol igonucl eotide having nore than 10 consecutive nucl eotides which is
i dentical oke AGOoRPI-dumgralonntres a constituent sequence of a nucleic acid
nol ecule as claimed in claiml, 25 2 or 3. 8. A polypeptide which is
encoded by a nucleic acid sequence as clqined inclaiml, 2 or 3. 9. A
met hod for expressing the pol ypeptide as Clainmed inclaim8 in bacteri a,

viral systens, east §.or eukaryotic cells or in in-vitro expression

syst ens. Leﬂi 36X§§§P§ﬁBﬁBFﬁH@é§ﬁHPEP8§“9§§W PP GME%ﬁﬁﬂawﬁﬁglﬁmms-
purifying/isolating a photoprotein polypeptide as clainmed in claim8. 11. A
pepti de havihg n®r eefdtidanhdvinponsee Uthhy €5 agonfRutdei dsminshiaclds | #hick CRQKcagiized

i mrunol ogi cal ly by antibadi.es directed ai nst. the photoprqotein ntC ytin.

12. A peptide hd&%ﬁ@OWﬁ?@gvﬁéﬂ“%”%%HE@@%@%@B“Q%M%B“’%ﬁ%& Y®h is recogni zed
5 i nmmunol ogi cal ly by anti bodi es directed agai nst the photoprotein clytin-2.
13. A lpep_ti dﬁ haﬁi pgotiﬂ_BL aavﬁﬂgama&e cmm’sgxu&dnyeeutm Eﬁhirﬁpiadﬁlls W@hﬁila iszI récOgegai éEd
i mmunol ogi cal ly by antibadies directed against the signal or_|eader peptide
di sclosed by S ”PEPWEFMgﬂWf%?mﬁﬁ@dﬁ§@%&$maﬁﬂﬁﬁﬂﬁ?%“’ dy@s2-cl ai ned in
claimse 1 to 5 as a marker gene or reporter gene. 10 15. The use of a
photoprotei B.as &l gégie haviryl ahdt Sthas R doaARQLLRT aF@ROTLRE . whith Eheecdghzeaf a
nucl ei ¢ acid which contains the sequence depicted as SEQID NO_ 4 as a
signal or | eadermsgolepicdly byyantippdies direcise againsb Hie igmalwpy letrler Bentide disclpysd by
sequence depict esk@s 883 1D NO 3 as a signal or |eader peptide. 15 18. The
use as clainmed in claim16 or 17 for transporting a protein which is fused
to the signal or |eader peptide into cell organelles. 19. The use as

clai med in & ai ntegise ahrersler aciles glaimeddn glaime| 1R s aap Barket &5OR OHEPITET get he
gpdopl asm c reticulum (ER). 20. The use of the pol ypeptides as clained in
claim8;@s [£porfRrusPbOf flolPrdidin S8AiMB AL1HAR as bPNRKGRAG. 00i cal active
conpounds. 21. The use of the nucleic acids as clained in clains 1-3 as

reporter genes in searching for pharnmacol ogi cal active conpounds.
16. The use of a nucleic acid which contains the sequence depicted as SEQ ID NO: 4 as a

signal or leader sequence.

17. The use of a peptide which contains the sequence depicted as SEQ ID NO: 3 as a signal or
leader peptide.

15 18 The use as claimed in claim 16 or 17 for transporting a protein which is fused to the signal

or leader peptide into cell organelles.

19. The use as claimed in claim 18, wherein the cell organelles are mitochondria or the

endoplasmic reticulum (ER).

20. The use of the polypeptides as claimed in claim 8 as reporter proteins in searching for
20 pharmacological active compounds.
21. The use of the nucleic acids as claimed in claims 1-3 as reporter genes in searching for

pharmacological active compounds.



