WO 2005/ 035559 - 1 - PCT/ EP2004/ 009843 |sol ated photoprotein ntClytin, and
use thereof The invention relates to the photoprotein mdytin, toits

nucl eotide and am no acid sequences and to the activity and use of the

phot opr ot eMP A& UFFH.  Phot oproteins 5 -Fire phenomenon of PREFFEAMAUBEL of
l'ight by living or gam SB i s designated biolunm nescence. It is the result

of bi ocheniselatedrphs E lytn. [and uperthgreofh reacti ons the chenmical energy is
emtted in the formof | ight quanta (what is termed cold em ssion by neans
of chemmdl URAESGERE Rlates B HeDrbbrordd AN, A21cBERANE EhiroMholdleQuHEY oh?
nonochromatic, since It I'n connection wt Iscrete el ectron
transfer, tOtthmaneallﬁWﬁmfeue}hi}pt@e@gnda@vhhum nescent dyes (e.g. fluorescent
proteins 10 in the case of |um nescent jellyfish of the genus Aequoria) into

spectr al Egotonr%te%s | onger wavel ength. Bi ol um nescence has a diversity of
bi ol ogi cal "Tu ACtTONs: at an ocean depth of between 200 and 1000 m
(mesopel agi al ), about 90% of all |iving organisnms |lumnesce. In this case,

t he | unm neSigitknonichos bfifhapaearion eﬁ@ho&;eﬁlmﬁg)asrgaﬁdmﬁsﬂdsfggatprabibl‘meﬂr&,scehoer It is
deception and Sﬂ&il re, Govxwormslnd fﬂreflles ﬁ%usgthe.li htdSIt nal s
for seeki n% ‘par Ehepjal TRFERSE CelifamdhighygaLiogiine Phegyebenstey i gtitied in the

| um nescenfeem Qf 1iBRGfuMth @whdt UN@GImENEIS EMBdiS B hnkard| i ABerhTurkifed 8RE). Wiileite
assunmed that it s used for coordinating many si ngl e individuals in a large

popul at i onlight Wicds IPE‘&P%“élelﬁttélsdvacyylﬁé“%f’c}’é?%”@g%@l ICFBiERd ePIACqtiaR gathfunber
of coel ent grate éleefo% tﬁhew mcﬁ%&&med(bkﬂgéaoﬂda% lufinescehOF/I (e, gThééesceﬁ@%am

emt Dblue or green light. As an i1sol ated protein, aequorin,

deri vetD f r smbaecgsrorf éprmn@tcwuallyf(ssmfntmeewSeAeworla) m%gx)eceﬁdremnt I@f 1‘i>1m611962
was the fiypst Ingtght producing protein to be identified, emtted a blue
li‘ght, and no green light as observed phenotyplcally in the case of
Aequoria 25 victori a The green fluorescent protein (G-P) which, as a result
of being vat ed aeq orin quori a vi ct or pRear
henotypi carl e nReRHs Ry oo RBIGRRLARINEG Al ofteR P o HRBRE S0 nton o
al ., 1962; 10dasd (mmgspeextgxaal aboufl 988 pf diNduyEor@inisths IhmikS8H4) In tk bk, (Rhbihipsehei ns
whi ch p%ve .al o bee

gentlfled and descr. bed ar & cl t| n Inon % %Il
1993) , 1t FEBITHCURRYAoT £ESGnE PASa;or dFpOBLH S e P a7 PERGU Gtnagelies
1995) . - 2-aidahbee thb: 1igRY QihhRWoP fse SMPE pRBREOIDIOHRI fifer ThE, HRDLiSiBLMES of hige
nanme, the organismfrom
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 Aequoria 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).



whi ch the protein has been isolated and the identification nunber (Acc. No.)
of the database entry. Nane Organismldentification No. oelin Obelia

geni cul ata AAL86372 Clytin Clyia gregaria CAA49754 Aequorin Aequorea

macr odactyl a AAKO2061 Aequorin Aequorea?parva AAKO2060 Mtrocom n

M trocoma cel lul ari a AAA29298 Phol asi n Phol as dactyl us AAML8085 ?

Synpl ect ot Esiblbils ouaomiewsdesoAXCiﬁBﬁﬁ&te‘ﬁlsTabé ebR: gi@sethy neve,ahe s@aism from

phot opr ot ei ns. ins. The ta ives ni sm ch the ein h been
2ol ated, ‘the name of BEhERAHOEEEROEEH Hodisaay BeNsEtdeaRo st Lifeato ot
appli cati ons. O gani gmvatedescent protein Patent/Application belia

geni cul ata Obelin W03006497 Cytia gregaria Cytin WO03006497 Aequori a
victoria Aeguorin W?200168824 US-0908909 US 6 152 358 JP. 0176125 Phol as
dactyl us PNaW8si n W002802%r2aBsB024357 Bi ol uni nescendMengfpmigadisys sed in
t echnol ogypff@ W de vari et3.0f . mthe formaligs7ar of ndicat or s
of environnental pollution or ocahem stry for sensitively detecting
proteins o€lytior quantifyi rti@ytga@r&gamjl ar corrpounds or a§AWI49f154are termad

%e‘N

r eport er s H-a—eanneeton—whth—investi-gati-ng—gene—reguhattopjn—the—<cel| . The
phot opr ot ¢*F&°HRf f er not qrﬁeﬁuqr??rf‘?fé? Hcl eot i de and am géc,il d sequences

but al so iiRedddghr 15 DI odhemdal paaad physical propertil@axobésohas beem
denonstrated_that the physical and hiochem cal propertiies of photoproteins

can be - 3{Mafrqcemid by al t gMifgeonsecelirtinito aci d sequencesAdA20HBse prot i ns.

Exanpl es  of;, JREATEM 280 B 1.5 dactylus AAM18083
? Symplectoteuthis oualaniensis AX305029
5  Table 2: Overview of some photoproteins. The table gives the organism from which the

protein has been isolated, the name of the photoprotein and a selection of patents

or applications.

Organism Fluorescent protein Patent/Application
Obelia geniculata Obelin WO003006497
Clytia gregaria Clytin W003006497
Aequoria victoria Aequorin WO0200168824
US-09089509
US 6,152,358
JP-0176125
Pholas dactylus Pholasin W00028025
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



phot oproteins are described in the literature (US 6,495, 355; US 5, 541, 309;
US 5,093, 240; Shinonmura et al., 1986). 5 The abovenenti oned phot oproteins
generate |ight by oxidizing coel enterazine (Haddock et al., 2001; Jones et
al ., 1999). Reporter systens In general ,3genes whose gene products can be
readily detected using sinple biochem cal or histochem cal nethods are

t er ned r epdterer byetesnorthe adinoatad sgpress ot thewaptotenst Haaspled of eporgesized 10

gene are distinguished., 1. Resistance ge LS. St term f genes
whose expr BOLPERCTRY A% F‘%S,crﬂb% b ﬁ’@ﬁ?t?ram?ee @? i b ’ﬁ%@ §§ ’o%§n{]§ ‘b]lg@ cIlsf§ 3&)93%48 r
subst ancessyheseraRE 858088, in the growth mediumleads to the death of the
cell if the resistance gene is absent. 15 2. Reporter genes. The products of

reporter genes are used in genetic nmanipul ation as fused or unfused

i ndi cator sy T ter i.ngl : 21 081 am et
- ob0) T esFREERRRE b AL oo ERP b 1) HAGgRE Rt CRIARRE GghOT
and | uci f et ebnerwd al di9B®r phot opr ot ei ns (Shi nonmura, 1985; Phillips G\,
1997; Snowdowne et al., 1984). 20 The em ssion of photons in the visible
spectr al r?g&e vvitth this em ssion being effected by neans of excited
emtter molSRGIESYS¥™S ¢ erned | umi nescence. In contrast to fluorescence, the
energy is not, in this case, supplied fromthe exterior in the form of

radi ati on Bbf gegbal,t @hesnvatiadeegegt proddbts Aaflibstresdilyl detected wsBgesipleVidedhemical or
chenol um nescence and _bi ol um nescence. A chenjcal reaction which leads to
an exci t e RO EEASLTRPLHTF (SBFY FPAFATRSSEEE IFICAPTRESeRLiFEd BPE rEEE
returnig o %éﬂ@aremagui%@t e is terned chenol um nescence. If this reaction is
catal yzed by an enzynme, the phenonenon is then referred to as being

bi ol um nescence. The enzynes involved in the reaction are generally terned
luci ferasep. 30pChasst bhkal TR iOhe thR $PEFEEE Yhdsd SFEGRN Rnf Al &11; >
Lept onedusae -> Canpandl ariidae -> Cytia gregaria The species dytia
grenari a bel ongrssistendetie ativiatias praothes selsiafi¢es athbse rresendsen s drpydle mediym leads to

b o um nescent apd: 4L HOLESAThe PIGRRLYAR, ifshect vely. has al ready beer

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 fluorescence, 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 is catalyzed by an enzyme, the
phenomenon is then referred to as being bioluminescence. The enzymes involved in the reaction

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

The species Clytia grenaria belongs to the Cnidaria, specifically to the Medusae. The
bioluminescent and fluorescent phenotype, respectively, has already been described in 1998 (Ward

et al., 1998).



I solating the cDNA In order to investigate the biolum nescence activity of
the species Cytia gregaria, specinens were caught in the Wite Sea
(Kartesh Biological Station, Russia) and stored in liquid nitrogen. In order
to construct the dytia gregaria cDNA |i-raries, the poly(a)+ RNA was
isolated using the "Straight 5 A" isolation nmethod from Novagen (USA). An
RT- PCR wasIsokting ¢t BWNA f or preparing the cDNA. For this, 14g of RNA was
incubated with reverse transcriptase (Superscript Gold Il) in accordance

with the f 3. 10
seconds 95%l %8&’%‘69%@%?%%8%&%%%%9 eeagg\g dogtt% s%ﬁm (f‘lgna”%r?%% %hxgenrsévge(r: i on
product s wedaught in teBEbiedSeai(Kirtesh Btoe@gmai; Btation, RUSS&? and smmred?,{'m quurduﬁtﬁgen i1Inodleder

The cDNA clpFBSSraRE CRE FIogr ol S VALEOHS PP RV BOPHy oy KO ieden JOay

" SMART &£ DNA* idolalibramyth6R6h Noeide@IUKAY. i n accordance with the manufacturer's
instruction. The cDNA was cloned into the expression vector pTripl Ex2

(A ontech; USA). The expression vectors were transforned bé el ectroporation
into bact &RiFd-BER e catiehpy i preparing Xaeic i ArgEor Thin el A wak msubsitest wih out

on solid LR, ét'i’én@&liprl e? ngS&HJgGIO QI@Ezggrdgﬁce%Jﬁ; tfxé)follg\f}mggéﬁ Se: A 20 replica

pl ati ng was t en ca acteria being tr erred to anot her
solid nutrient nediumplate using a nitrocellulose filter. The replica
plate was PARturn inbubat®¥d atse8®@sfor 24 hd¥’€ and the bacterial col onies
whi ch had grown were trangferrrgqlu{ nto liquid é.chn’Edl um After PTG (final
concentration, 0.1 n%vp had been a(fded the bactéria were incubated at 37C
for 4 lhours on a shaker.10The ®astderi a were f@ested by centrifugation and
the bacterial nass Was 25 resusgle%ded at 0C, 0.5 m of disruption buffer
(5 mM EDTA, 20 M TrT's- H(f_ The bac6[e ia were then di srupted by

ul trasoni cation. Aftercyarédbf@epfm&{eeﬁthﬂ azine (final concentration, 1 OE-07
M, the Iysat es were incubated at 4C for 3 hours. The biol um nescence was

t hen nmeasu a l um nonet er ddi n a%m u e‘J 0 %fl nal
concentr at {l‘ﬁ rea‘?ﬁ?"n@%’ UCEOWEE gH %‘gﬁfﬁ St Ho\ﬁ)g‘gse ff% g gbﬂ’i‘é‘mﬁ ot BTt & n
\Q/als desi gnahafaftthd YolyMerasth endHRIINOGRE Precipithkd with ettnéleIhe LKA dxPrek@dnali |
el ow.
15  library was constructed using the Clontech (USA) “SMART cDNA” 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.

The bacteria were plated out on solid LB nutrient medium and incubated at 37°C for 24 hours. A
20  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
hours on a shaker. The bacteria were harvested by centrifugation and the bacterial mass was
25  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

(final concentration, 20 mM).

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

mtClytin is described in detail below.



-5- Wth an identity of 87% the photoprotein nmtCytin exhibits the highest
honol ogy at the amino acid level with clytin fromdytia gregaria and an
identity of 77% with obelin from Qoelia geniculata (shown in Exanple 8;
Figure 8). The honology of 87%- in relafi-on to clytin - occurs at the
C-terminal end of the protein, nmultiple am no acid substitutions being

i dent i f i abWethdingdenitibuelfedl 6 tb@/ehotmm@teiennﬂ}éinmbibés' the highestthomalogy el thewimp

level , t he E{P?%ﬂ &;}{]P]u?ynlnq%(? t@%g%g&-(asgl%% dﬂ?tltgﬁqnﬂl‘)ﬁ W7 (ﬁaegﬁl rfleom7 )ObelI

BLAST met ho tsc was use guence “conpari
The phot opgeaicelata (Hoptni in ERarepdh BpFipwsre 8h&hbhghasgy dfdAA ogyelzaion thdytanm anmlaat d

|l evel with,clytin fro tia ria. Ho t he. sequenc xhibits a
narber of BF Frerar 88 ph TR S e Al o SRS DERY et HaLE ‘gf’tfdi"ﬁ?dences
bei ng depi &leedhd Bntxpigkia. At théingeléie 0)d 1TaLHR MehtltRrienee IhaB0% e@ibvi0in
changes i n_physi cochem _cal, biochem cal and bi ol um nescent properties. The
phot opr ot eﬁwmpkq Yo Thole BbASPoestheds(Adisghuk pgdal 19Beprryesef 487 R OWALENGE
Exanpl e 10)om, 'glt;gnphot oprotein ntCytin possesses a signal peptide which can
| ead to the phot oprotein being translocated into mtochondria. The si gnal
peptide was identified by the conputer program 15 M TOPROT (Cl aros et al.
1996) ( sholire hetoBsctap Flting)exhibieths ihgphadt hpmplowiet th koo weid leket eithichéd fioy

M TOPROT 'élrx{gé Erdkenid) ReveD d}pseaéencl %hl%ﬂé)t 0 n?t%e?lo? d”Fer ;lr{ e &inofdcfd“

phot opr ot el ich a natural or trans ‘6cation-in

mtoc hbhdrsequdnaes “bﬁuaheseldd&mmcés th dﬂpetednnémmpﬂn 1hl(l§gure @b dthes dlfferknms:tamnal
equi val ent ui val nt s are th el ns whi ch
have comaribPes Pabmiene fasemite L e HinReta rasued TBrRuRPbus

w th SEQ JdiRinlNCdoe? notfoede &5 81 6:@ndl ejgide € shewdin/Bxampleqy). of at | east 80% or

90% A honology of at least 95%is particularly preferred. The invention

al so relates to the fungti.onal equal nts.of t ntCytin sjgnal I
Funct | onal TheiGipRTantBCHIE PPHGSE praraimai bl eruse e RhBTceRoitk abi o
physi cochegéngiatatdd Q@@rrﬁlkﬁﬁorﬁﬂﬁi T&B sighf prbtideedst u?eaﬁ{ﬁ&uoajaltmg@u@pat@f flb@atD NO.
3. Preference is given to a of at |east 80% or 90% e W%rml ogy of

S 1eols" HETonRo (i o Ay "R hoed in ket Ghy Bieh AL RePyA wat

sui tabl e fQfrRfl0Gy WBHIOR i 8PS hesE@enend .08, BR! fHdlafotsy s€lBn is arpgsd al |y
for receptors, for ion channels, for transporters, for transcription factors

or for indehefapraiein gy syhichs 2 BOTAheenst ERHdE ros itgrRidcatinapintal @niioshoarse hesibeabl e
for being fusgdsto reporter genes in order to be used as

The invention also relates to functional equivalents of mtClytin. Functional equivalents are those

20  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.

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

25  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,
especially for receptors, for ion channels, for transporters, for transcription factors or for inducible

systems.

30  The mtClytin signal peptide is also suitable for being fused to reporter genes in order to be used as
a fused reporter gene for cellular systems, especially for receptors, for ion channels, for

transporters, for transcription factors or for inducible systems.

The photoprotein mtClytin is also suitable for being used as a reporter gene by labeling,
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a fused reporter gene for cellular systens, especially for receptors, for
ion channels, for transporters, for transcription factors or for inducible
systens. The photoprotein mdytin is also suitable for being used as a
reporter gene by labeling, -6- identifyifig and characterizing cell

organel l es, especially for mtochondria. The mdytin signal peptide is also
sui t abl e fidantibengegd chasederizmngselb vigdesiles espsriolefongitbehondrizans| ocation  into
cell organelles, especially mtochondria. The photoprotein mdytin is also
sui tabl e f@gr ' - r.m ni . [S
nsi do and BOrePRE HEf Peffte B NI, cRERG Pl SELELR AP AL AT

cal ci um conncdhongatellensspeciblty mitéchytdria. si gnal peptide is also suitable, as a
fusion peptide, for being used as a reporter gene for determning

par amet er s..i nsi de and ide cell.qrganelles speci al m t pchonpdri a,
bapoct al 1 yeaaPEPEl aRbhib s e R e O M eghie S3F Buisrineh etrey BF HeREP e abi
for beisng pisadteds mdidee Pl loefsidgestd] biahdies, espadial BN chitthoadyNt éspeciallyS tABM
especially in mapmalian cells, in bacteria, in yeasts, in baculo and in

pl ants. THESAG!EBTotein mCytin is suitable for being used as a reporter
gene for cellular systens in conbination wth biolumnescent or

chenol um r@s ¢ROlytis ¥eha PeptiRSPEICH Mlitalle S¥ St RIBn HptiB forl BesishBEPRAS epdtet Bohe
oxygenases or using phosphatases. 15 The ntdytin signal peptide is also

sui t abl e, fasdetqm@ingng pregmataeinside endetride edletisaslies. pspprar byanitagaonsripgispecedly | ul ar
systens i n,cREPINad LW t h bi ol um nescent or chenol um nescent systens,
especially systens using |luciferases, using oxygenases or using

phosphat ases. The photoprotein ntCytin is suitable for being used as a

f usi onlOpr diheiphotopseisacniliytin it etitabledendremesised dsgrrepastar gdmarmedcterialiand eukaryotic

t ransport : LRtk . faor of &l s ki nases, for
20 phosphggﬁ%rg{’ gsﬁg%gg{\ﬁ?%b%ﬁ?&%?%ﬁﬁlg’gégiﬁ?}%fB g%gsf Z)égg?sﬁjol?&)%tghsf erases, for
menbrane proteins and for glycoproteins. The ntClytin signal peptide is

al so sui t dlk ehotasrofeirs mlyiye pt judehle fiarbebei usgd Bs e dermsteragdng $oroeellplensysiams in

especi a! ! ycmfngll;x £’ %tthogsiunfxiggsc in?r] or® Qﬁe%‘o 1'1 Sﬁhes]:: Q% st, Et%r%g,pgg tegigﬁy sglé%gms using
transcription factors, “for proef ei flases,” "TOr ki ndses. far
phosphodi dsdiferaasessingf aaygdnyas of @sephodphatageept | dases, for transferases, for

menbrane 25 proteins and for glycoproteins. The photoprotein mdytin is

suitalefrﬁg' .inm)bilizeg e cially by antihodies,. by biotin r. by
magn eBiS c e ghgg Flg%aé Pgméia bspa s‘.,otsgﬁa%?e, as Ilus%n pé/p‘u%e, forqaemg uséd as% reporter gehe ?or
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
20  phosphodiesterases, for hydrolases, for peptidases, for transferases, for membrane proteins and for

glycoproteins.

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

25  protems and for glycoproteins.

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

by magnetic or magnetizable supports.

The photoprotein mtClytin 1s suitable for being used as a protein for energy transfer systems,
especially FRET (fluorescence resonance energy transfer), BRET (bioluminescence resonance
30 energy transfer), FET (field effect tramsistors), FP (fluorescence polarization) and HTRF

(homogeneous time-resolved fluorescence) systems.



The photoprotein ntCytin is suitable for being used as a protein for energy
transfer systens, especially FRET (fluorescence resonance energy transfer),
BRET (bi ol um nescence resonance 30 ener?y transfer), FET (field effect
transistors), FP (fluorescence polarization) and HTRF (honbgeneous
time-resol ved fluorescence) systens. -7- The photoprotein nmtClytinis

sui t abl e flg¥ phatyatofsinyméClian maEable for |labshipgisubstaisenriligrndy, ¢specighy dorepreteases. f or
ki nases orgfiah.td @5 ehas8ss. The photoprotein mtdytin is suitable for being
expressed in bacterial systens, especially for titer determnation, as a
substrate for biochem cal systens, especially for proteinases and ki nases. 5
The phot oplhstrbptaprete@ RtGlytin 1§ switablealbt eeifigexprssseddn bastadiahsystamb,adsedciallg Sgditéral | y
coupled ta i hiot]cs - : e : I r coupl ed
o T on chasAapniet AS RS SRk U e RO RF ol kSR BB, O

sui tabl e, as fusion peptide, for being used as a | abel, especially coupled
t o ant isbi dthegdotoprotep] mtClytin Bryaiyabisior benpheed a @ latet; epieoinBy osupled ugp htbidtos,i on
channel s and t her protei.ns., 10 The pho rotein Clytin is .suitable for
e ng. usedomleElo B G SRR PP Rer SRR FEE T BRAFRACOTETER act i ve
compounds, especially in HTS (high throughput screening). The ntCdytin

si gnal pepihea@Ciysin3igasl psptideaddiso fuireblbek RgionpeptidsioabeinPaiet @ a BbdlLespatidlipe

search for har maco| ogi cal _active conpounds, especially in HTS (high
t hr oughputwg@?@@nﬁnﬂ )O.tlcs-rﬁ%upbﬁ&e&a@meéa wupﬂeg:ntcy SCFPIPTS OF ERUPLP| R 1 no‘?hg’b‘??sr@dused
as a conpomeRproffinsdet ection systens, 15 especially for ELISA (enzyme-Iinked
i nmunosor bent assay), for imunohistochem stry, for Wstern blotting or for
confocal m craoscopy. The photoprotein nmtClytin is suitable for being used as
a | abel0 f orhearhotapsqieiy PiEnaist gadle fopdpagiuard s PoFPRTG: &nh-Pribt dpgich for
i nt er act i YAgmmabQbgitMNActRe CbBpdnliN SRSy ARErs hgh PDHEMACreldigr act i ons, for
RNA- RNA i%?erébti%ns, or fo? R -%&ot@pn inéegéctions (6&A3£§20
desoxyri bonucl ei ¢ acid; RNA: ribonucl eic acid). The photoprotein ntCIg}in is
sui t abl e figF THEDRE sSiEedrasdais dpeiuitahle fersictng Yedeep ACHOTET ERPARES| EHCH T
transgeni Gt BARbSER actfe REGHANAY edpdcilihGs HTS AR oudhPuiigEBlfHS and ot her
mamal s, ﬁh prina%esadin f#sh,’fﬁﬁaoﬁﬁ%}%rqpﬁﬂplgﬁ%g? The ﬁ?cnytin si gna
peptide is also suitable, as fusion peptide, for being used as a |abel or
fusion 25 hprevtpretdiomighisnes siutable dort baanss yeedi & oregamensnts of detprtion afybtgms,n
\TD:’:(;’;S 11;::] reg;;eg1ag‘%?gp%ll1f§£ r(%nz@ﬂlg-ligft&e gmmﬁ%%én%’aska@),pfolr 'E%ﬁﬁohiét@ch@h?sgy, iy
Western blotti'ng 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:

20  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
25  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 photoprotein mtClytin is suitable for being used as a label or fusion protein for analyzing

embryonic development.

The photoprotein mtClytin is suitable for being used as a label by way of a coupling mediator,

30 especially by way of biotin, by way of NHS (N-hydroxysulfosuccimide) or by way of CN-Br.



The photoprotein ntCytin is suitable for being used as a | abel or fusion
protein for analyzing enbryonic devel opnent. The photoprotein mdytinis
suitable for being used as a | abel by V\%’Sof a coupling nediator, 30
especially by way of biotin, by way of (N- hydr oxysul fosucci m de) or by
way of CN-Br. -8- The photoprotein ntCytin is suitable for being used as a
reporter vitie ehotoprotesupt@utin ¢ switebleifer bemg wed avs penortal Wick és ENAledrto RMEEIC The
phot opr ot %Li@s,@p@i:%ﬁﬂ&ﬂl@\%yhﬁ ble for being used as a reporter which is

coupled to proterns or peptides. 5 The ntClytin signal peptide is al so
suitable, as fusion peptide, for being used as a reporter which is coupled
t o prot ei Ade photperpteindetlytifine sptabtedpr ket usechas@ sgporter whickus ¢capled té protersiong
used as a reperter for neasuring intracellular or extracellular calcium
concent r afrons. The photoprotein mtCytin is suitable for characteri zing
signal cascades in cellular systens. 10 The photoprotein mtdytin which is
coupl ed t @haueCliic sigal deptide igxdgotshittdde, hsfusion pephile férdreinh@sadgs U sepdrterashich ipr obe,
especially for. Northern blots, for Southern blots, for Western blots, for
ELI SA, forcoul%fctf’(Bfoée"ésc‘irtﬁe@@ﬁﬁenci ngs, for protein analyses or for chip

anal yses. The photoprotein ntCytin is suitable for being used for |abeling
phar macol gk @abtoprofelUhitaNE, suit@PRE bathg Msed ik QGtpARAIS for G@akiFing afttdcOIRGEr @8 Or
"smal | nol ecul es”. 15 The photoprotein mdytin is suitable for being used
for geol o§rEarllanralstmconrGationsspecial |y for ocean, groundwater and river
currents. The photoprotein ntCytin is suitable for being expressed in

expr essi OITh8 YRdt6¥Btein@RLEAh & duttablOfor bRkratkd g kAN Sh@hded h RUShERBtemt.N
bacteria] systenms, in yeast systens, in baculo systens, in viral systens
and in eukaryotic systens. 20 The ntClytin signal peptide is_also suitable,
as fudPon ThephoterotemgptChamirpieiis ceupdeddo phclek pridssyipspfides ipstigable forbgiagissd |y i n
in-vitro LEansbRt EPRif¥Stof Morthih HRAS UET StheRY SLB&MTor WEkteHEBREs, SHFHIQER, fot N
baculo systems, in viral systens and in eukaryotic systens. The

phot opr ot @heleigpai yequencings.dor prafeinanglypses ¢i fouehip snalygest i ssues or cells in
connection with surgical interventions, especially in connection with

I nvasi ve, 0 pﬁ&B@%ﬁ}ni AW ﬂ,sﬁf{’a{ﬂlé%ﬁ%kﬁ{% u%o! Mbeling rﬁﬁ%ﬂ%&%i% f¥fnubtions,
mnimally invasive I nterventions. The photoproteln ytin1s also suitable
for | abel iespgeilmpfectipusgpays, arttbodichenr ‘sphlemolegydéséal | y

15 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

systems and in eukaryotic systems.

20  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 mtClytin is suitable for visualizing tissues or cells in connection with surgical
mterventions, especially in connection with invasive, in connection with noninvasive and in

25  connection with minimally invasive interventions.

The photoprotein mtClytin is also suitable for labeling tumor tissues and other phenotypically
altered tissues, especially in connection with histological investigation and in connection with

surgical interventions.



altered tissues, especially in connection wth histol ogical investigation
and in connection with surgical interventions. -9- The invention al so
relates to the purification of the photogrotei n ntClytin, especially as a
wild- type protein, as a fusion protein-and as a nutageni zed protein. The
invention also relates to the purification of the mtdytin signal peptide,
especi al | yT}asinwcnvibrl glso tc}qm@ tortiat ertﬁcaa@ of the shaeprptent miGlytmndspasally o ageni zed

protein. The%otlenvent usign al 89 ng L85 83 emzeg Yse of the photoprotein
nmaytin |tﬁpetl?1 i@ ? OSHE 88 MUEEPREr BI1Y bat h addi ti ves, |otions,

soaps, body dyes, toot hpast e and body powders The invention aI so relates to
the use ofTHeheveptiat dpr elagisno teGuyiticatioh of t}dymtmm segplepadd, yspeyiellyngs a wild-
foodstuffs, bath. addléll ves, ink, textjiles | astics. The invention also
rel ates t o RHEO LRSS UTAPTRE B PO Eﬁ“ﬁg?ﬂl@ﬁq ™f or dyei ng paper, especially
10 greetings cards, paper products, wall papers and handicraft articles. The

I nvent i5on EeS@vingibiataRs rtlatel he thes eseoaif thBehplapiotsdi @it€lytin i ey fiéld of WosreldtRb,Ng
| i qui ds, espeC| al | g for water pistols, fountains, bevera%es and ice. The
i nvent i on APSElly dpthpdditives, 19‘11@5@9@80@@Héesp%&haﬁfeoatnéubﬁ YRO®UFE n for produci ng

toys, especially finger dye and makeup. 15 The inventi on relates to nucleic

acid nol eCPHeQﬁvéPIﬂbrple@mgetottﬂ@uﬁodfﬁggﬁﬁdtﬂﬁotM'rﬁt@l}l"tﬁ o Sfe @s‘ﬂemgge@gggl D

NO. 2. The invention relates to nucleic acid nol ecul es vvhlch enco t he
pol ypept i deodshifistbathsadditizey, kelgxtilpyandpldstiaes NO 3. The invention relates to
nucl ei ¢ acid nol ecul es which encode the pol ypeptide which is disclosed 20

by SEQ 1D {2 1n©entlcxﬂ§1,s6 8&1 o0l 3@4 ot s &o%ﬁ&?elrp%dl%ﬁtfdr%elﬂétﬁbﬁw, ést‘ma@lEﬂ no

acid sequence whi |sc osed I n SE i nvention relatés to
t he pollypegutetides dardsi papertphesduatyi wedlpapsirtend digndagreteartibliesh is di sclosed in SEQ ID
NGO 3. 25 The invention relates to the pol ypepti de having the am no acid

sequence Vﬁe (‘\hlljveht?onda!ls%crglgt%? th@ FSCEE e.p t[\gote%i m-fwgt%rfetgy ?}%&)ﬂ I%Q{zlﬁfd‘s' rets%%{aﬂ? kS

rel ates to nucleic aci ecul e re se e gr
consi st i ngvadr pistols, fountains, beverages and ice.

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

finger dye and makeup.

15  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.

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

20 by SEQ ID NO: 6.

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

ID NO: 2.

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

ID NO: 3.

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

SEQ ID NO: 6.

The invention furthermore relates to nucleic acid molecules which are selected from the group

consisting of



-10- a) nucleic acid nol ecul es which encode a pol ypepti de which contains the
am no acid sequence disclosed by SEQID NO 2; b) nucleic acid nol ecul es
whi ch contain the sequence depicted by SEQID NO 1; c¢) nucleic acid

nmol ecul es whose conpl enentary strand hybdi-di zes with a nucleic acid 5

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

pol ypepti d¢ whinghleiceadd mdleutehevthobogile al pélypeptideonwhoh eonfirst hpramied recidA
stringent hybridization of(1 nugcé(ﬁthac'&,d nol ecul es can be carried out, for

exanple, in an 3¢ uﬁﬁceeoééséflog% 1EYtl on conmprising 0.2 x SSC (I x standard saline

citrate = 150 MM NaCl, 15 nMtrisodiumcitrate) at 68C (Sanbrook et al.,
1989). 10 W) nuatleicacideadecnisl ebidh entaitnthe Reglefideclepittedby SB@ Indcl: ¢ ¢ aci d

nol ecul es nmentioned under c¢) due to the degeneracy of the genetic code; e)
nucl eic acid nol ecul es, which exhibit a sequence h ogy with SEQ I.D NGO 1
of Cat Leadd” OBYE BRI SHAEHIED BIoR SPaRREE G BN 9o PRERS: Bitb: B Rt i on
of a phot opr ot endkcuRNEom BUE 198 d@GirtheéM lcefdii®@S aidivBith @%dbdO & hoBp&RIGE SRR

honol ogy with SEQBJ D NO 1 of at least 15 65% and whose protein product

exhi bits the bicdMBi Babiofagirel iipstion pf 2PYkPIYERot ei n. The invention al so
relates to nucleic acid nol ecul es which exhibit a sequence honol ogy with SEQ

ID NO 1 or SEQ LhMNet hybridfza@dn dre@sibic 20i%mIQtes 8abe GB¥A olB Yor k@Up1eOR%nOT

60% and which encode a pol ypepti de which possesses the properties of a
phot opr ot ei n. Fhecophseltioro nompresingr R atSE (I stardaed calmei diraiol=ed & wdl Walth

exhibit a Seq“%g@%ﬁ%@%&%ﬁ%ﬁé)%?gﬁ%g&% kIi)etla\{g19 %)of at least 95% 90% 85%

80% 75% 70% encode a ’polypeptide which possesses
the properties of a signal or |eader peptide. The invention relates to the
aboven#®nt idned nadek erd radeablaypiedudife from wiei rokleicheidsmoja@irsenentiomddaindsr @
functional pr orgotfrthg'etoeéhe Blhoto rotdei n- encodi ng sequence or to the

| eader- or si gH%l ©.18% &8?15ecy§ﬁc8§FI}1e§C§%(ﬁUence. 25 The invention also rel ates
to nucleic acid nol ecul es as previously described which are constituents of
reconbi nar) DNAudeic RNA nwderhles shiclleehibiny egyheran howblagewith SEQMDAND:sina anteagh

harbor such a yegtor. -11- The inventjon relates to oligonucleotides having
more than 10 conGaBHR o MRIEREETHSEnRR loho Rt LEHET 851 PBIPEari Bhtent ar v
to the DNA or RNA sequence of the ntClytin nolecules or of the

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

15 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.

The invention also relates to nucleic acid molecules which exhibit a sequence homology with
20 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

signal-sequence-encoding sequence.

25  The invention also relates to nucleic acid molecules as previously described which are constituents

of recombinant DNA or RNA vectors.

The invention relates to organisms which harbor such a vector.



ot her nol ecul es according to the invention. The invention relates to
phot opr ot ei ns whi ch are encoded by the previously described nucleotide 5
sequences. The invention relates to nethqds for expressing the photoprotein
pol ypeptides according to the invention in bacteria, in eukaryotic cells or
inin-vitrQ expression stens.. The jnvention al.so relates to nethods for
bur | i gy iTe SRE TR B BTG et e BB ST et Al Serar AE oL HE VHOBHE: on
10 The i nvédstitDror cehple®sntir® tpeld DERSoMRINE sellay&: SDthe nithBtn o0 6tibf the

am no acids and_which are imrunol ogically recognized by anti bodi es directed
agai nst t FEpRGLESPFACETHEE L EHIIFHYTt 0 the invention. The invention rel ates
to the use of the photoprotein-encoding nucleic acids according to the

i nvention 38 iMRAKST re AR &S ptofr SRRAL LBlchG8NER odedbyRBE breGiblisd dds@ibeagRtIedtideg for
phar macol ogi cal active 15 conpounds and for diagnostics. The invention

rel ate9 t@equsecesse of the photoproteins according to the invention or of a
phot opr ot ei n-encodi ng nucl eic acid according to the invention as |abels or
reporters : r . he. e} to
he use of Eran R o AR bR e BREp o e IUFI AR B R
nucl ei ¢ aci@niar io hadereoteskirhaicphlt @pn ot éirmexpraShipn systems. a | abel or reporter,
or as a | abel or reporter gene, in particular for searching for

phar macol agi ¢ ctihve 0, nd faor_di oSt The . 2Nt | rel at es
o tho. use st mep R RN G a0 e R P ot R B U AP
reporter getheinventignarti cul ar for searching for pharnmacol ogi cal active
conpounds and di agnostics. 25 The invention relates to the use of the

SEQ 1 DONG: 1 TREM OISR IO BN of VL OF DR (s PR bR ETRLEER PO TGRRRERi ng

for phar imeeoh6ggedly raaizhived bprpobudts didttedbggmnoshd pisotopfdieing Bacerdingdtd kSO

rel ates to_yo[%glonal or nonocl onal antibodi es which recogni ze a pol ypepti de
according ™t ni invention. -12- The invention also relates to nonocl onal or
pol ycl onal anti bodi es whi ch recognize the photoprotein ntCytin (SEQ ID NO

2) or the mboheptiat eddesCloythe s of IRQphdbgdkin@heodiienicive BdiDRecdtds} foethat es
to nonocl gnal _or polyclonal antibodi es which recognjze the signal ‘
nvention as marker genes or reporter genes, in particular for searching for pharmacological active

15  compounds and for diagnostics.

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
20  nucleic acid which encodes the photoprotein mtClytin as a label or reporter, or as a label or
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.

25  The invention relates to the use of the peptide depicted in SEQ ID NO: 6 and its underlying nucleic
acid sequence SEQ ID NO: 5 as a marker gene or reporter gene, in particular for searching for

pharmacological active compounds and diagnostics.

The invention also relates to polyclonal or monoclonal antibodies which recognize a polypeptide

according to the invention.



pepti de of the photoprotein mtdytin (SEQ ID NO 3) 5 The invention
furthernore relates to a nucleic acid nolecule which is selected fromthe
group consisting of a) nucleic acid nol ecul es which encode a pol ypeptide
whi ch contains the am no acid sequenc€]&rsclosed by SEQID NO 3; b)
nucl ei c acid nol ecul es which contain the sequence depicted by SEQ ID NGO 4,
10 c¢) nucl®iec inyentpnnalse ciglates Whﬁpeocé@wbuén@ﬁvcd@@al santipefieshybicndieegnisg ths a

nucl ei c agiggto%aéﬁgéilmﬁmi BEHBING2) B) mBHGLorSh LI AR SEBTHING.QRS. and whi ch

encode a t exhibits gl cal function of a“signal or

| eader peptide; d) nucleic acid nolecules which differ fromthe nucleic acid
nmol ecul es Trenhiatied alsndepteg fo mypoeclers! pheolidge entlmdiesfwhitheregegrenei the sdd; 15
e) nucleic acid I | es.. which. exhihhiht,a sequence honol ogy with SEQ I D NO
4 of at |éﬁg?k‘5@%&§%§W§%€§§§ﬁ§m§§gp?Qé“aﬁgch has t he biol ogical function of

a signal or |eader peptide; and f) nucleic acid nol ecul es which exhibit a
sequencde Hiruhogyiomfitrthersior tetddQo Analeiabcid eaddcule6hliclancGeketted demathpegpiupde

whi ch has the biotogical function of a signal or |eader peptide. 20 The

i nvent i on PPREWEEE relates to a nucleic acid nolecul e which is selected from
the group consisting of a) nucleic acid nol ecul es which encode a

pol ypepti dg¢ whitblegoftidinidSectilde vaidhnencdad @ pERRFYEMC &hith ShQERAthO YanSRQati® NO.
6; b) nucleic acid no)] ecul es which contain the sequence depicted by SEQ ID
NO 5; 25 c) nuiefwnee dclogedhy S QRN Oubiose conpl ementary strand hybri di zes
with a nucleic acid nolecule froma) or b) under stringent conditions and

whi ch encafle a REkXRERMILUMWVARL cdh HelSqubie depiek@®8y S b tuaski on of a

phot oprotein; d) nucleic acid nolecules which differ Tfromthe nucleic acid
nol ecul es nentioned under c) due to the degeneracy of the genetic code;

-13- )0 Nl ei duglsicdacifbimolsshies WP ISoBRIEmENtETY sstidady ebredizen o dgyualiit RCISEQ | D
NO. 5 of at |easd.R%and)Re9daqa s%l%)éﬁ?&}nhﬁsnm&@hibﬁ%néo'ag_ab;%]éﬁ'ti@él%ﬁ:h

function of a photoprotein, and f) nucleic acid nol ecul es which exhibit a
sequence honol cgipbiig thhbiglegcplfundon 6f ofigrai o leasist pep8dss and encode a
pol ypepti de which has the biological function of a photoprotein.

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

due to the degeneracy of the genetic code;

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

and

) 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.

20  The invention likewise relates to 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: 6;
b) nucleic acid molecules which contain the sequence depicted by SEQ ID NO: 5;

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

exhibits the biological function of a photoprotein;

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

due to the degeneracy of the genetic code;



e )

5 The invention also relates to a nucleic acid which is as described in the
precedi ng paragraphs and which contains a functional pronoter 5 to the
codi ng sequence. The invention includes reconmbi nant DNA or RNA vectors which
contain the previously described nucleilé-acids. Organisns which harbor a

vector as previously described are |ikewi se in accordance with the 10

i nvent i on.®) The nplgisreeidgreleduiss whishribit g seqypncgdameloen Wit SEQHRWN igp pfrat éeasthan
10 consecutive C ' j e i:Gal: .o 1.

const i Tuent seciona ehies plithace L AN G R AR ARRLTREb A AE
invention also relates to a pol ypeptide which is encoded by a nucleic acid
sequence d% 15udescridbedecalyswiich Erigbit pventicehombogy weh aEQIDINO & ofett kreed f or
expressi ng the abovenent.i oned I ntid i.n bacterja, .viral cells, yeasts
or eukaryot i o GOM Soapets 2 pRipRRaL AR hE e lod8d niki atah i on

| i kewi se relates to a nethod for purifying/isolating a polypeptide according
to thes5 i Mientveotion 2 rEhesittly endléioacid wkeiMisa deglribtEs thoppedinghemgtaghd ang nor e
than 5 consecutive armd ng acids which are_ . recogni zed i mmunol ogi cally by

ant i bodi esV T @EEEG 2 8§PW§§WPH@mbh6P§5F8@EFﬁm ytin. The invention
furthernore relates to peptides having nore than 5 consecutive am no acids
whi ch  ar erteeseginziecluddyntdabghtaaliA ¥r RiWAaRERGHI @Scodiafted fdviagdy Astridede
photoprotein clytin-2. The invention also relates to peptides having nore
than 5 cor¥&€§EF¥e anino acids which are 25 recognized i munol ogical |y by
anti bodi es directed against the signal or |eader peptide disclosed by SEQ
ID NGO 3. JbmidntveRkh ®Brbat 8 Vebtbl & HRvibRLP8REAKLASrO RIS DILoHARE With the
consecutive am no acids which are recogni zed i rmunol ogi cally by anti bodies
dLrectEH dg#rHar t he photoprotein disclosed by SEQID NO 6 (clytin-2).
-14- The invention relates to the use of a nucleic acid according to the

i nventi on B3 iReARKSlo BRRE tPbligohRRDLHE Ma B8 Rrore MRS 10MBMALAR RLISGid8WRIES tO
the use of a photoprotein according to the invention as a |abel or
reporter. 25 fpetichlnereemplsmentantth @rcapytidienieieatease ofor nusteiqared mglscd¢ gmddscrged

| eader seqygnce, of a nucleic acid which

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

15  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.

20  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.

The invention also relates to peptides having more than 5 consecutive amino acids which are
25  recognized immunologically by antibodies directed against the signal or leader peptide disclosed

by SEQ ID NO: 3.

The invention also relates to peptides having more than 5 consecutive amino acids which are
recognized immunologically by antibodies directed against the photoprotein disclosed by SEQ ID
NO: 6 (clytin-2).



e s b

contains the sequence depicted as SEQ ID NO 4 or a sequence having 60%
65% 70% 75% 80% 85% or 90% preferably having 95% sequence identity
with SEQID NO 4. The invention also relates to the use, as signal or

| eader peptide, of a peptide which contaldrs the sequence depicted as SEQ ID
NGO 3 or a sequence having 60% 65% 70% 75% 80% 85%or 10 90%

pr ef er abl yTheauvangod &létesse ghrewre ®f e decitic tayidvicedidiSEE the iN@nticd. as Elvearkengeng pron

|l i kew se rreel ates to the use, which is described in the two preceding
paragraphs,p(f orgnt'ransporti ng proteins which are fused to the signal or

| eader peptide into cell organelles. The invention also relates to the use
whi ch i s dEscihvdngidn kiso tréigteptocthe dsangf pahagpragein, acesrtiing tid ¢hecievdntioroagarabel es

bei ng mtochondria. 15 The invention also relates to the use which is
descri bed Rtfie precedi ng paragraph, with the cell organelles being the
endoplasm c reticulum (ER). The invention furthernore relates to the use of
t he nucdd ei TheagicdtiseitBaaRramdiach 1o he depbetigthl asleSetrequédcB@f adudlsSicacidivaiial or
| eader sequence. The invention also relates to the use of the peptide which
i s depi ct elrigdsdpayadpsncpderictat as fhRdR N904 @b atssausaEce: My ndlre 0éd {BGubiite as
a signal 0goo 34 9Py N D¥RNMehRRAcd k@) §8n KEHADR. 40 the use which
is described in the two precedi ng paragraphs for transporting a protein
which is fused to the signal or |eader peptide into cell organelles. The

i nvent i on Bresgvendprylea relaiestthdhe e, aftfigonl erdeadespantide@f p pentide vhrhceniamg the

par agr aph, (w4 I I3l i Ik b2 7075756 E3o NKBHL 40N
al so rel at Seegﬁe{nge ?%g‘:téggdes S\/\%C?ﬁﬂag 3d(g:ac§r%§%é§ge ?ar},tl x%ﬁi@/%ﬁ@géég?%,gﬁp{;r%gép \ggﬂ &V\A’ th
the cell Ygandtrhtdy hivaigy s heguerrd afshbiyviith $H8} IeNOu (ER). The i nvention

| i kewi se relates to the use of the polypeptides according to the invention
as report : 21 3S.): } - - I i X
il Ly, s ARG RSk FERL D3 RhicR CEARARUARIHE e Btk OIRAHD 45
accor di ng tramspdneng preteins which ars fust o the pignal er legenpeptidningeat ofgengles.or

phar macol ogi cal active conpounds. Expressing the photoproteins of the

i nvention e uct i f ul e 1.eh,; .af.ter as .

i nt roducedT-l-I?jr]lf1 gernggnsgllg(% %galteg tﬂgg:p}g %gﬁcth ' @anaglugféhet%gte?@% gi%gﬁa%éﬁvé&\?ﬁep% | i's
cl oned i nt @garllatping ssiockondect or to be transcri bed and translated is terned
expressi on. Expression vectors contain the control signals which are

requir FSd f"P}{e it RO 2 gc; e A80G% usQ {c%klsa Eé/scc:)rtﬂ%e% 119 I’Ehe%lflelz(c%{iixg %)zlirggrg}%l, Iw?th 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.

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

20 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

organelles being mitochondria.

25  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 likewise relates to the use of the polypeptides according to the invention as reporter

proteins in searching for pharmacological active compounds.

Finally, the invention also relates to the use of the nucleic acids according to the invention as



In principle, expression vectors can be constructed in two different ways.
In the case of what are 10 termed transcription fusions, the protein
encoded by the cloned-in foreign gene |% synt hesi zed as an authentic,

bi ol ogical |y actl ve pr otein. For this pur pose, the expressi on vector carries
all the 5 and .o nals which are r egu redfor t he expression. In
the case 6?p°\56ﬁ1é$en85r18 S?aéwli}?rﬁﬁgafc&l(o%% th‘éelct‘}ﬁlgo ¥he protein encoded by the
cloned-in foreign 15 gene is expressed, together with another protein which
can be detected readily, as a hybrid protein. The 5 and 3 control signals
whi ch ar e Expeessing thef phiotdpheteinx pf thednvention ncl udi ng the start codon and,

possi bly, a part of the sequences encoding the N-term nal regions of the
hybrid protein to be formed, originate fromthe vector. The additi onal
inserted pmeteddlctii @tayméleduleOwhiyh, ia&temage&aa%eensm@&&ulcédz@@ 4 figae Abgican],

whi ch i s encoded by the cloned-in foreign gene, ai nst breakdown by 20

cel | ul ar p’ﬁ@%@é%@relm geé%th?Pé%Cl%dd@@@‘ pEresgan (‘-5 g baEnssTEse ang ﬁ@%ﬁﬁé
hybrid pragg @erﬂlem'x@lessao% Ek e&% vacifes CHRERSHL RBnikdt idndKewRLIRGR RIGLR&S for
transiently or stably. Suitable host organisns are acteria, yeasts,

Vi ruses orexprasag\eondsen prpkarpetis. or Pekeiyoyit edlst he phot oprot ei ns of the invention
25 The isolation of proteins (after they have been overexpressed as well) is
frequently termed protein purification. A large nunber of established

met hods arle pavaplt, adxbRSSﬁcml’vepmrsi dayibagoyptrotied imstwo'laliﬁersrml“iagii T Quiodsescﬁ”pamaﬁrhon is

a bam@ o] eraial on | nnectbon Wth i ?IP n% Q‘iOt |ns Thi s th g ocedur al
step i 88“566}1'%}?“ WHESALT HG T rEef PO ReCRE Gt P e o C\R}ﬁ ps an
clarifyi nguﬂhbtﬁlc Blbmgﬁalwcna&pro&irt B6r MR\PuGsd] itrenpleatbnt RtoQintie afinbe §'emBVI NY
t he cell debrl s sep ar ng off sedinents after precipitations,
etc. It tak&dn |8 #&e"éﬁ?qwe &neF F¥PUGEPRon and filtration. In order to
obt ain |ntraceIIuIar proteins, the cell wall must be destroyed or rendered
perneable. 35 Hig Eressure honogeni zers or agitator_ball mlls or glass

bead nil | dn éhfv’ecaﬁfséﬁw % rare fgrRedpanplalien fusiops, thegpeisi s760dsA by Hlee Jerpdan af?falgfl he

or ganigm Mobanieals, KRbhe ALGHRL! BB%irANTHah bBABKE [iAH! Ity vl Srodsed.
i nter alla on the aoratory scale. Both in the case of extracel ul ar

prot ei ns el 57 andk Heontzed sigoals hich aregequired for sheotxpiegsor; insivydmgithegstare fedon gnd,
di sruptio ?s b‘f{a %8 of? Eh%%e&eh@etsl %Qodmragt ﬁ‘x?%te fn?lgregx%hg 3f gﬂe ggﬁcﬁ é&cﬁkﬂlqs be

amoni um or organic Tvents (al co r aceton present rapid
and effic |fented,rmtglmathsfr¢rm lthec@moe ﬂihp atidingnap motresdrpsotein Wivaety nottqnacml tharlyaeses
Sira nove the_s '8break§ nucl ei c

b fied
proteins are.bei g p?cl)’{g:x}\j %vﬁlch is renco%céérjrgY the gf)lgeéiagof{)ﬁlﬁnrﬁe IFATE B Prot ami ne

aci ds (pr eci pi ta
sul f at2e) . cMhear wutessagal katl alko be used for detectlng and isolating the hybrid protein Wthh is

formed. The expression can take place either transiently or stably. Suitable host organisms are

bacteria, yeasts, viruses or eukaryotic systems.

Purifying the photoproteins of the invention
25
The isolation of proteins (after they have been overexpressed as well) is frequently termed protein

purification. A large number of established methods are available for purifying proteins.

The solid/liquid separation i1s a basic operation in connection with isolating proteins. This
30  procedural step is required when separating cells from the culture medium, when clarifying the
crude extract after having disrupted the cells and removing the cell debris, and when separating off

sediments after precipitations, etc. It takes place by means of centrifugation and filtration.

In order to obtain intracellular proteins, the cell wall must be destroyed or rendered permeable.

35  High-pressure homogenizers or agitator ball mills or glass bead mills are used for this purpose,



proteins are being isolated, carriers (e.g. starch or kieselguhr) are
frequently added before adding 10 the precipitating agents in order to
obtain sedi ments which are easier to hanl | e. Numer ous chr omat ogr aphi c

met hods and partition nmethods (absorption chromatography and i on exchange

chromat ogr aphy, gel filtration, affinity chraomatography and el ectrophoreses)
e oy ey |BRAmEdE e 5HE BaL Breptie T Ve 67 c BBt B RO RSB e 2 3
used on anséd)disthlis,ah tieC@dRatod2ca.f i ni ty chromat ography, which nmakes

possi bl e purification factors of up to several 100s per step, 1is especially

inportant for the |aboratory scale. Extracellular proteins accrue in

rel ativel gl |Uhe cse i PREHuIAYRbteinb K& £XhE BGElLF WhakelRLP bR, (f(d1ldSing f2BVE tO
be concentrated before being subjected to further use. In addition to the

met hods wiiisziptioR)) vérenne peecipdtalely hetkads veing sadiséd, patiiculenfninpriamisslfethies opgeoived to
be of val YSvefil! (a%&h!)l@q)lﬂsagét!)r?eg r?a(fgsler?t rg id.a\ﬁgle:fﬂciénpg{eﬁx%@ ?orsc%r%eﬁtrmlg.cp?oteins.
uently un I'Ti1c

acconpany proterns are freq sirable in the case of spe
appl i cat i Okisen iTthaylldanprbeins ershedd hyified, it Brdedtabk, to gahovk ithet sohtbleomcleth @lidssi s

and diafiltration. 2 | ar ge, nunmber of oteins are u dr

o apar at | HESbIAs it TRl R RERE R St At s S FPEL b g and
spray dryipi@eind\ute lbe} ii deateln tarfléfs Qg a€krdh GEGHIERAESard Greditatlp héc0 Pefoteeddding
ncytinis encoded by the foll ow ng nucl eoti de sequence fSEQ ID NO 1): 17-
5 gaclyatBRIscpitetingeadenis it FYsie Sbeagtimant ¥aaausaiddatiiHttaagaaat caag

at gcaaaggtttacaaatcgtcttctttccat gt cggctttacgt gcaagat caagattgcaacgc

acggcaaattttcacaccagcat act cttggct acagatt caaaat acgcggtpaaactc atcct 5
gat t t t gcadHcEda FhtoqinetaRRE dadkode and pertiaeyebadsc bwt@géb@m%a@@m and ion

aaggggaaaqtgacat LRGALAIABAE IEE! FHARARYCLhGRY %&%ﬁﬁ%%g}é&ﬂ} 9648 38809 Rses) are

gcaacaccagaacagaccaaacgt caccaggat gct gt t gaagcctttt{caagaaaat gggcatg
gat t at ggt asslghedet lyeladearesqagfention dtaleray dgemaggaryag sy esce gnae adygeal scale.

Ut ggaagt ctagl e SAAARCARANOL ACRL AALECAN0ARLAAA0A0RLIGE OF L LLAARS AN pel Bep.
AT 1952

tt cgacaaagacg t cagt t t agacgaat ggaaggct t acggacgaat ct ¢

at ct gt ccaticagetgyagpotot Dateddecyiry sakacat t gt gat t t ggacaacagt ggcaaa
cttgat gttgat gagat gaccaggcaacatttaggcttctggtacacattggatccaacttctgat

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
20  have already been mentioned, ultrafiltration has proved to be of value, on an industrial scale as

well.

Inorganic 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.

25
A large number of proteins are used as dry preparations. Important drying methods are vacuum

drying, freeze drying and spray drying.

Nucleotide and amino acid sequences

30  The photoprotein mtClytin is encoded by the following nucleotide sequence (SEQ ID NO: 1):



ggtctttatggcaattttgttccctaagaagcgttcagttaaaaacgct aaacattgttcagtt gt
aaaattatattcattttcatttcgtaaaattagtatttataaatttgtatcataaattgtatccat 15
gt t gt agact aaat aagactcggcaaaaaaaaaaaaaaaqeaaaaaaaaaaaaa -3-. This yields an
am no acid sequence of (SEQ ID NGO 2):

MORFTNRL L SMSALRARSRL QRTANFHT SI LLATDSKYAVKL DPDFANPKW NRHKFMFN

FLDI NGKGKI'TLDEI V' SKASDDI CAKL DATPEQTKRHQDAV EAFFKKMGVDYGKEVAFPE

FI KGW\EEL AEHPE &8 Vi SENIKS Tk REWEDARAEDI E DK DASGES! cSl2PERKAYGRI 28 SSRCREDE 20-aag
DABKTFKHCH DNSCK INENLROHL CRUN DETSUAL XV  TRge Ul A1 VS ohals fiept | de
of the photoprotein mddytin possesses | ow ng sequence

3): I\/Q?FTNREESR@H_%&Ca&ﬁﬂCﬁ%l%att%CF@BE%W‘F@%P@?Et%‘Eﬂ%%éaBé%‘égat’&?tS'

at gCaagggtgta‘i:@@@@@é&@%ﬁﬁ&ﬁé@&@a&%ggﬁéé5@&9:tt91(€%ttc§act(t$5@gbgc§@£9cgg{he

photoprotein clytin-2 is encoded by the foll ow n% nucl eoti de sequence ( SEQ
| D NO 5):2298& &ﬂéﬁ?‘ﬁ?@%‘%ﬂ ¥ PR AARPEA

TCAACTTCA‘QGA&TAM%BGA@AG&“&XH’@%%A}T eéﬂﬁoc%%ég39aatgggcatg

ACI\TTGAAGAT TGGGTC?@%GA%CAAAI [TATGI ] CAAL,I [T1 IGGACAI Iggccgaacacgac
m&tmm%m@@m@@@g@@tgttttcgacatt

.,' %&%@cg;§tctctgga

CTTTGAT CCREAAT TOENGACAAGETBTATICRACATT T OAGARGEASERAGEGE Caacagt ggcaaa

e

GATGT TGACSAGAT B ISR A AR E AT TR ISEAT P T e ACRCE T R aRATERSRROGA L LIt toagt tgt

CTGATGGT CEEIAI&E&%GEE’EGI&XH Ta@%ééé@ﬂ'é@'ﬂ' T'E%'E%AAMJQEEEA@%ttgtatccat
GGr TA:?%TTT JAATTGICATTI [ TAACT CGGAAAATGAAAAATATT g]’ TTATTCAG AAA
i s i er AR AT A RS> ‘fgi?csaé‘&&éﬁ%%a%Efaa(aéé‘éaf‘f)a‘?\ﬁaa@)aaal0
MI'DTASKYAVKL KTNFEDPKW/NRHKFMFNFL DI NGNGKI TLDEI VSKASDDI CAKLGAT
This yields an amino acid sequence of (SEQ ID NO: 2):

MQRFTNRLLSMSALRARSRLQRTANFHTSILLATDSKYAVKLDPDFANPKWINRHKFMFN

FLDINGKGKITLDEIVSKASDDICAKLDATPEQTKRHQDAVEAFFKKMGMDYGKEVAFPE

FIKGWEELAEHDLELWSQNKSTLIREWGDAVFDIFDKDASGSISLDEWKAYGRISGICPSDE
20  DAEKTFKHCDLDNSGKLDVDEMTRQHLGFWYTLDPTSDGLYGNFVP

The putative signal peptide of the photoprotein mtClytin possesses the following sequence
(SEQ IDNO: 3):

MQRFTNRLLSMSAILRA

and has the following nucleic acid sequence:
25 5'- atgcaaaggtttacaaatcgtcttctttccatgtecggetttacgtgea -3 (SEQ ID NO 4)

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

5~ -
GATCTCAGCTCAACTTGCAATAAGTATCAGATCAAATTTTGCAACTCAAAGCAAATCA
TCAACTTCATCATAATGACTGACACTGCTTCAAAATACGCTGTCAAACTCAAGACCAA
30 CTTTGAAGATCCAAAATGGGTCAACAGACACAAATTTATGTTCAACTTTTTGGACATT
AACGGCAACGGAAAAATCACTTTGGATGAAATTGTCTCCAAAGCTTCGGATGACATTT
GCGCCAAACTTGGAGCTACACCAGCTCAAACCCAACGTCATCAGGAAGCTGTTGAAGC
TTTCTTCAAGAAGATTGGTTTGGATTATGGCAAAGAAGTCGAATTCCCAGCTTTCGTTA



PAQTQRHQEAVEAFFKKI GLDYGKEVEFPAFVNGAKEL AKHDL KLWSOQNKKSLI RNWGE

AVFDI FDKDGSGSI SLDEVKTYGGE SA CPSDEDAEKTFKHCDL DNSGKLDVDEMIRQHL G
FWYTLDPNADGLYGNFVP These sequences are rgproduced in the sequence |isting.
15 Brief description of the Figures Figure 1: Fi gure 1 shows the plasmd map

81]: Eﬂg xg%gé}&yﬁ%%#%d C%f%é:éggAeﬁGur e sho Ws%@fh

bacteri al @@T@A@COGCB&M@GA@M@@MTW@MWGGIACGGAIAGTGG

X < 81 ut o B EAR TE R GraF IRREAR R A S Sbana g ot gty '
E: gij L <ran ﬁegggﬁggwﬁ(f%G%MAGA@HMH@ATEG@@AMSMMCAG@&CM t he

c] —_
o T s SR g A eSA A e A A R A e G TR s R PR T ds | ¥

Figure 5: (':_T@Mﬁ'GG@Cﬁ”W@)&@G@@\A&tﬁﬁ@fc@f‘ﬁﬂMA@ﬁTﬁﬂﬁ@G@f@Mﬁ??@ﬁ?@A@b
nt dytin. relative light units; X = tinme [seconds]). ure 6:

Fi gure 6 sé@ﬁEAEﬁETPT%TMTEﬁap%ﬂg G&TTWM&TWWH@Q%%%%A'B@%&AMT Y =

RLU. Tl atryRattOb AUNASi Xa Rald I LRRERAASIAL BT QUre 72 Figure 7 shous
t he al i gnment clytin an ytin at the amno acid level. Figure 8:

Figure 8 shows the alignnent of clytin and mCdytin at the nucleic acid
| evel . - 19Thifyiglds en Oning-agdseguénce kOEQXN@IG)gnnent of clytin, mdytin and
clytin-2 at the amno acid level. -20- Exanples Exanple 1 The O ontech

I TP : .
8e2zm eg bel ow. %&%@g&/ |vw&p%e vecl(?]g?qr %E‘fﬁ%%%ﬁﬁfcﬂ{‘t@ﬂﬂ >

pTri pl Ex2- M(QIQRHQEAWE&F\FK&IGLDNGMENHEPBFVSIGWKEIyAKHMW@ﬁKKS)h%W@GEssi ng

17 bl B R e e PSS e E o et By bl B PR SN TR GG 2

t he vect orFWYTLPPERAGINGGNINP construct which is
These sequences are reproduced in the sequence listing.

15  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.
Figure 3: Figure 3 shows the result of the bacterial expression of mtClytin and the

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

20 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 =

RLU: relative light units; X = ATP (logarithmic representation in mol/1)).

Figure 5: Figure 5 shows the kinetic analysis of the bioluminescence of mtClytin. (Y =RLU:
25 relative light units; X = time [seconds]).
Figure 6: Figure 6 shows the kinetic analysis of the bioluminescence of obelin. (Y = RLU:

relative light units; X = time [seconds]).

Figure 7: Figure 7 shows the alignment of clytin and mtClytin at the amino acid level.

Figure 8: Figure 8 shows the alignment of clytin and mtClytin at the nucleic acid level.



descri bed bel ow. The derivative of the vector was desi gnated
pcDNA3-nt Cl ytin. The vector 10 pcDNA3-ntdytin was used for expressing
ncytin in eukaryotic systens. Figure 2.shows the plasnmd map of the vector
pcDNA3-ntCIytin Exanpl e 3 Bacterial expression The bacterial expression
was effect in the oli strain BL2 by ansf e bacteria
1w th hE I coci ST STt THPBESGL TS JE N AT PP g RS, e Sod

t ransf or ned bacterlalMere i ncubated at 37C for 3 hours in LB nmedium 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 nMTris/HO (pH 9.0) + 5 mM EDTA and

di srupted by ultrasonication. The |ysate was subsequently centrifuged at 13
000 rpm (16 000 ref) for 15 m nutes and the supernatant 20 renoved. The
supernatant (dilutions 1:5, 1:10; 1:20 and 1:50 with Tris/HCI pH 9.0)) was

i ncubated with coel enterazine (10E-07 M coelenterazine in Tris/HC pH 9-0)
for 3 hours in the dark. The biolum nescence was neasured in a hum noneter
directly after adding 5 mM cal cium chloride. The neasurenent integration
time was 40 seconds. Figure 3 shows the results of measuring the

bi ol um nescence of ntClytin in bacteria. 25 Exanple 4 Eukaryotic expression
Constitutive eukaryotic expression was effected in CHO cells by transfecting
the cells with the expression plasmds pcDNA3-nmt G ytin and peDNA3. 1(+) in
transi ent experiments. For this, 10 000 cells per well were plated out, in
DVEM F12 nedium on 96-well mcrotiter plates and the -21- plates were

i ncubat ed overnight at 37C. Transfection was effected using the Fugene 6
kits (Roche) in accordance with the manufacturer's instructions. The
transfected cells were incubated overnight in DVEM F12 nmedium at 37C. The
medi um was then renpoved and replaced with 50 41 of coelenterazine (10E-07 M
coel enterazine in PBS). The cells were incubated at 37C for 3 hours 5 and
ATP (adenosi ne triphosphate) was then added to a final concentration of 1
MM The neasurenent in a lumnometer was started directly after the
addition. The integration tinme was 1 second, with the total neasurenent
time being 60 seconds. Figure 4 shows the results of measuring the

bi ol um nescence of mtCcytinin CHO cells. Exanple 5



10 BLAST Result of a BLAST analysis of mtCytin at the amno acid |evel:
>enbl CAD87655 11 unnaned protein product [Cytia gregarial, Length = 198,
Score = 368 bits (945) , Expect = e-101, ldentities = 171/ 195 (87%,
Positives = 182/195 (92% 15 >spl @8121%@IYT CLYGR CI ytin precursor

(Phialidi ng pin S28860 clytin - hydromedusa (Cytia gregariun,

enb~CAA49 npESclytin [Cytia gregarial, gbl AAA28293. 11 apoclytin, Length
= 198, Score = 368 bits (945), Expect = e-101, ldentities = 171/195 (87%,
Posi ti ves pzahgi/1195 (92% 20 >enbl CADB7658. 11 unnamed protein product

[ synt heti ¢ cons ruct] Length = 198, Score 367 bits (943), Expect =
e-101, ldentities = 170 195 &87% P03|t|ves = 182/ 195 (93%

>Spl Q7709 YeBlontplplesnid i TRIESY & psd ps yeoBE Yor Pﬁ%lfl‘lﬁ}}%o%“@ﬁ FihiehAs desaibedict ur e

O The Cahgj,t Latigd L 9.2 €38 TE- Sas,
gbj AAA677(1))81|01rlnrgiﬁg{ii{rr\e{:1 p?ﬂgﬁtﬂglvﬁ&%ﬂguﬁs@%edng?ﬁg 1%1? 19{%2(;1}}1 e g 3 ?HJH{ t 52

(837) , SExpeClytiz waguR@ forfegerpising inetSlytin g0 d sy§iet#9) , Positives = 170/ 193
(879 >enbl CAD87674 11 unnaned protein product [synthetic construct],

1467105 (75 PRRF VRSB B e AP e 767 11 unnare

protein product [ synthetic construct], Length = 195, Score = 325 bits
(834), Expizemple23e-88, Identities = 149/ 193 (77%, positives = 170/193
(87% >enbl CAD87673. 11 unnaned protein product [ synthetic construct], 5

Length = t 4e- /193
(775 Podtt CITERR LSRN A P U e YRR ot o Plkwad i bbbt o ehdg 19s
O Obel i n dEscobedChadw . aThdCaenivetiveadb that vetto8 Ivad deegmitadt p@INAS-mtdytm. The vector

gbéé@H%GB? 1372&'.%':3{814 n§§vasluse Q%Qp?rlessmg[m%glah% rygtlilcl s%gtg 8. Length = 195, Score

Figure 2 shows the plasmid map of the vector pcDNA3-mtClytin.

Example 3

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 supematant (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/HCl 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,
10 000 cells per well were plated out, in DMEM-F12 medium, on 96-well microtiter plates and the



10 bits (833), Expect = 4e-88, ldentities = 149/193 (77%, Positives =

168/ 193 (86% Exanple 6 BLAST Result of a BLAST analysis of mdytin at
the nucleic acid | evel: 15 >enbl1AX702125. 11 Sequence 23 from Pat ent
WD03006497, Length = 597, Score = 669 btts (348), Expect = 0.0, ldentities
= 504/582 (86% >enblAX702119.11 Sequence 17 from Patent WO03006497, Length
= 597, Schbples wegphchphates paght gH3j8et Teangeqtion |vepsritffesied gisiag Shet Fegone (B61H
>enbl X7022 G ri ; Vi = (4 e =
565 b1 15 (BB Ersephee GEARgR AN | gl Tye rfRaTaldMere SRS
>gb1L1324 70k APORIEVIFFQ yitdiamgt 8Ar Thenmainon g ihen reRiwied and ngpleté with 46
Length = 747, Score = its (348), . = 0, ldentiti = 504/ 582
(865 >enb AR TES7 (0827 M et die it BSE Out SposouBRe. ehiT o % o5
Score =5 664hdbiatr (gaé@me Eﬁﬂﬂﬁ%haﬁ:) Owfd, thefletidd kLS D A3h&B8RatlB6) 1 uM. The
>enmb1AX702185. 11 Sequence 83 from Patent WO03006497, Length = 597, Score =
664 bits (Basyremppa e lumirpngter ve started disectly 368/ @ezdil%%T € JHEASIIAXTIOTEI B 11
Sequence 8 om. P - = 7, Score = 664 bits (345),
Expect = o%{cgl deﬁ?%ﬁé‘%wgé%gﬁg‘gglﬁegg@g%g8“312‘%)1Ax702181. 11 Sequence 79
from Patent WO03006497, Length = 597, Score = 664 bits (345), Expect = 0.0,
| dent i t i esFigu§@3h&8Ah¢ 869MYs of 2Basuspibe AOENRENtd ofSaihnceCHY delom Pat ent
W03006497, Length = 597, Score = 664 bits (345), Expect = 0.0, ldentities
= 503/ 582 {869, >enmbl AX702131. 11 Sequence 29 from Patent WO03006497, Length
= 597, ScOre = ©664 bits (345), Expect = 0.0, ldentities = 503/582 (86% 5
>enbj AX702129. 1) Sequence 27 from Patent WO03006497, Length = 597, Score =
664 bit® (BUBRT Expect = 0.0, ldentities = 503/582 (86% Exanple 7 Figure 7
shows the alignment of mtQytin with clytin (Qytia gregaria) at the nucleic
acid | evel

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

>emb | CAD87655.1| unnamed protein product [Clytia gregarial, Length
= 198, Score = 368 bits (945), Expect = e-101, Identities =
171/195 (87%), Positives = 182/195 (92%)

15 >sp|Q08121|CLYT CLYGR Clytin precursor (Phialidin), pir||S28860
clytin - hydromedusa (Clytia gregarium), emb|CAA49754.1} clytin
[Clytia gregarial, gb|AAA28293.1| apoclytin, Length = 198, Score =
368 bits (945), Expect = e-101, Identities = 171/195 (87%),
Pogitives = 182/195 (92%)

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

>sp|Q27709|0BL_OBELO Obelin precursor (OBL), pdb|lEL4|A Chain A,
Structure Of The Calcium-Regulated Photoprotein Obelin, Determined

25 By Sulfur Sas, gb|AAR67708.1| 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],
Length = 195, Score = 326 bits (835), Expect = 2e-88, Identities
30 = 149/193 (77%), Positives = 170/193 (87%)



Exanple 8 10 Figure 8 shows the alignnment of ntCytin with clytin (Cytia
gregaria) at the amno acid level. Exanple 9 Kinetic analysis of mdCytin
For the kinetic analysis of the biolumnescence of ntCytin, CHO cells were
transiently transfected 15 with pcDNA3-%4tC ytin or pcDNA-obelin or pcDNA3
(without any integrated cDNA). The transfection and neasurenment were
carried od@”@écﬁﬁgﬁ§7%r | FOTEBERETD| BT TS Fh ePF o3 th g $ S WRTRE C 1CakeR § 671k per i od
OL 60 Selc(ll’éd@]:cuSl:ng99.n i Sdceer atl eps thiws afs3d) semgsui:d t lI;—l lgupes 51cva}ctlallsbow
the results tic an ysis and obelin. 20 Exanple 10
M TOPROT Ah&?géﬁgg h%ﬂﬁdnﬁufé ogrgﬁpz}%%PgEQ was used to anal yze the
ndytin S|gnal pepti de (Claros et al., 1996). The foll ow ng photoproteins
wer e anal yzed:| Cabet ¢ 18 .(1QR 77098 mecaeguard im (P@ﬂdt&zt) [eyythatic( QO8Xucand

nt Cl ytisn (Léﬁggw N5 2) scodh-- Rasldl b5 .0f (h19) andlses. ebedd i raciRAueREe
name: ELI | nput ~ sequence | engt

___________ = 149/193_(17%).,. Positives = 170/193 _(87%)._-__-_-_._-_-_- VALUES OF COVPUTED

PARAVETERS Net charge of query sequence . -11 Analysed region 11 10 Nunber

of basic resbqdugso | &Lt Nonsequencal3 shiviberrof oACHKHIG of %%'o%u%‘iaehﬂa

targeting sequence O Cleava e5|te _not predlctable Cleaved uence -
Geniculata At A Resolution, 37%_51

SCALE USERpGESe Kbh Gltle 186Sgetldurdt824 0. 259 -0L§Q_ﬁ:1@-2955, Score = 325
10 bits (833), Expect = 4e-88, Identities = 149/193 (77%), Positives
= 168/193 (86%)

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,

o

Score = 669 bits (348), Expect = 0.0, Identities = 504/582 (86%)

>emb |AX702119.1| Sequence 17 from Patent WO03006497, Length = 597,

A

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 (86%)

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

>emb |AX702187.1| Sequence 85 from Patent W003006497, Length = 597,
25 Score = 664 bits (345), Expect = 0.0, Identities = 503/582 (86%)

X

>emb|AX702185.1| Sequence 83 from Patent WO03006497, Length = 597,
Score = 664 bits (345), Expect = 0.0, Identities = 503/582 (86%)

>emb | AX702183.1| Sequence 81 from Patent WO03006497, Length = 597,
Score = 664 bits (345), Expect = 0.0, Identities = 503/582 (86%)

30 >emb|AX702181.1| Sequence 79 from Patent W003006497, Length = 597,
Score = 664 bits (345), Expect = 0.0, Identities = 503/582 (86%)



P

MesoH -1.573 -0.241 -0.642 0.060 MuHd 075 14.019 3.641 4.408 1.

095 7.994 7.898 3.285 1.838 MiHd 100 13.734 9.836 5.597 2.742
21.195 11.755 7.339 4.117 Hmrax 075 -9.450 -2.800 -4.008 1.132
-0.963 1.837 -1.971 1.103 25 Hvax 100 0:%00 1.300 -1.942 2.240

523 20 MuHd
MuHd 105
Hrax 095
Hmax 105

export to skdachondehapiths 1448) , 3BxAQGUQr bno, Seguiaies eBanes o AEQIOREBRN: | nput

sequence length : 196 as

PARAVETERS” ¥% &Y 08hat gl ot BisaFs %%q%%%epa.te?’iswo%%‘iVEJdvﬁég%JE@hog Umber

UTED

of basic residues kastlaiget (32g)sebuasnge =00 . Bunbdntafc iasi €i £0¥/Esi2duessi n
targeting sequence : 0 Ceavage site : not predictable 40 C eaved sequence

SCALE Ut L REPBAR HoS “HEPD 3be 31 S8 Y WS s Rdon -1 675

-0. 382 - 0. 50F D 0486 Wb 075424, 3P et]1 53050 94Tent450esvaHP VFH 2128638 7. 213
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Example 7

Figure 7 shows the alignment of mtClytin with clytin (Clytia gregaria) at the nucleic acid level.

Example 8

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

Example 9

Kinetic analysis of mtClytin

For the kinetic analysis of the bioluminescence of mtClytin, CHO cells were transiently transfected

15 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.

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

20  Example 10

MITOPROT Analysis

The computer program MITOPROT was used to analyze the mtClytin signal peptide (Claros et al.,

1996). The following photoproteins were analyzed: obelin (Q27709), aequorin (P07164), clytin

(Q08121) and mtClytin (SEQ ID NO: 2).



> o AN A9

MuHd 100 13.748 8.827 4.477 2.427 MiHd 105 16.581 11.426 5.056 3.453 10
Hrax 075 0.438 0.233 -2.490 1.692 Hmax 095 0.525 -1.400 -2.394 0.674 Hmax
100 -0.100 -1.200 -2.292 1.550 Hmax 105 0 500 -0.000 -2.164 1.540
-------------------------------------------------------- 15 PROBABI LI TY of
export to mtochondria: 0.0148 C1 in : Sequence name: CLYTIN Input sequence
length ; 1B@ulsofshe analyses: - . il
VALUES OF COWPUTED PARAMETERS Net charge of query sequence -9 Anal ysed
region 32 Nunber of basic residues in targeting sequence 6 25 Nunber of

aci di ¢ res@eliss in targetl ng sequence 2 Cleavage site : not predictable

C eaved seg@% NEMET "OBELTN ~~ -~ """ T Tt e e —eee oo
HYDROPHOBI C SCALE USED 30 GES KD GvH1 ECS H17 -0.429 0.341 -0.313 0.313
MesoH -°1. 77PUtp s3grenoe 74aFi05319MA% 075 32. 928 17.509 7.351 5.708 MiHd
095 30.874.20.344_.9.074.5.834 35_MiHd 100 -36.596- 22.-666-10.051 6. 762 MiHd

105 39.174 19.336 10.379 7,609 Hmax 075 4.900 7. 087 -1.223 3.684 Hmax 095
13 600 10.100 1. 251 4. 390 VALUES OF COMPUTED PARAMET

Net charge of query sequence : -11
Analysed region : 11

10 Number of basic residues in targeting sequence : 3
Number of acidic residues in targeting sequence : 0
Cleavagesite : not predictable

Cleaved sequence : -

15 HYDROPHOBIC SCALE USED

GES KD GVH1 ECS

H17 : -0.624 0.259 -0.308 0.295
MescH : ~-1.573 -0.241 -0.642 0.060
MuHd_075 : 14.019 3.641 4.408 1.523

20 MuHd_095 : 7.994 7.898 3.285 1.838
MuHd_100 : 13.734 9.836 5.597 2.742
MuHd 105 : 21.195 11.755 7.339 4.117
Hmax_ 075 : -9.450 -2.800 -4.008 1.132
Hmax 095 : ~-0.963 1.837 -1.971 1.103

25 Hmax 100 : 0.400 1.300 -1.942 2.240
Hmax 105 : 10.617 6.067 0.733 3.127

PROBABILITY

of export to mitochondria: 0.1479
30 Aequorin:

Sequence name: AEQUORIN

Input sequence length : 196 aa

VALUES OF COMPUTED PARAMETERS

35 Net charge of query sequence : -13
Analysed region : 3
Number of basic residues in targeting sequence : 0
Number of acidic residues in targeting seguence : 0
Cleavage site : not predictable

40 Cleaved sequence : -



Hrax 100 14. 000 12.600 1.601 5.060 40 Hmax 105 6.650 13.067 -0.468 3.920

- 26-

-------------------------------------------------------- PROBABI LI TY

of export to mtochondria: 0.2047 <c] in-2 : 5 Sequence nane: CLYTIN 2 Input
sequence length : 198 as -25 -

basi c residues in targeting sequengrcduobugberaf vagbdi ¢ residues in
targeting sequence : 1 G eayage S'iexp MO PIEALCTRN S
GES KD GVHLL7ECS H17 =0.288000841 -0.027340. 3130 .2¥8soH -4. 540 -0. 206 -0. 681

0. 081
6.716
5.470
4. 390
3. 862

20

Mu

M %60 36 617 20 380°0° 682 ¢ 681 Mt 105 30,

aved sequence 15
| C SCALE USED

. 19. 707 8. 836
é%%QG.OBZ 8. 229

HrajuHi7878. 533: 6. 4124-82993 2.4508325 Hnex@4095 1326080 10. 100 1. 251

H83, 0@ 943. 600 10. 190535 251 4. 399

Hmax -1@5 13. 4175-0. 150 1.612

10

15

20

25

30

35

40

MuHd_ 100 : 13.748 8.827 4.477
MuHd_105 : 16.581 11.426 5.056
Hmax_ 075 : 0.438 0.233 -2.490
Hmax_095 : 0.525 -1.400 -2.39%4
Hmax 100 : -0.100 -1.200 -2.292
Hmax 105 : 0.500 -0.000 -2.164
PROBABILITY

of export to mitochondria: 0.0148
Clytin ;
Sequence name: CLYTIN

Input sequence length : 198 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 sequenc
Cleavage sgite : not predictable

Cleaved sequence ;-

e

HYDROPHOBIC SCALE USE

GES KD GVH1
H17 : -0.429 0.341 -0.313
MescH : -1.778 -0.307 -0.718
MuHd_ 075 : 32.928 17.509 7.351
MuHd 095 : 30.874 20.344 5.074
MuH4_ 100 : 36.5396 22 .666 10.051
MuHd 105 : 39.174 19.336 10.379%
Hmax 075 : 4.900 7.087 -1.223
Hmax_ 0895 : 13.600 10.100 1.251
Hmax 100 : 14.000 12.600 1.601

Hmax 105 : 6.650 13.067 -0.468

D

w U W J 0 1N OoO O

ECS

.313
. 053
.708
.834
.762
.609
.684
.390
.060
.920



PROBABI LI TY 30 of export to mtochondria: 0.3974 ntCytin : Sequence nane:
ndytin I nput sequence length : 228 as
--------------------------------------------------------- 35 VALUES OF
COMPUTED PARAMETERS Net charge of query’z‘ée'quence -8 Analysed region 34
Nunber of basic residues in targeting sequence 6 Nunber of acidic residues

MORFTNRLLSMBALRA - - === ===~ - - - PROBABELTTN- = - = = = = = = = < === m o mm oo e o mm e e e e m o
HYDROPHOBI LE. USED . K 1 5 H17 -0.135 0.453 -0.343 0.309
MesOH - 1. 6‘%3%%%&5‘?96‘?%1%898%@ @%4875 33.394 19.322 8.634 7-593 MiHd
095 34. 72&I®. B34 8.110 8.861 MiHd 100 32.825 16.596 7.376 7.520 10 MiHd
105 28.005, 19 893 7,410 C}ﬁg%_anax 075 16.683 17.733 2.851 5.763 Hmax 095
13. 125 13, SE8F598%Y° 31 max 100 8.300 11.500 1.845 3.830 Hmax 105 1. 700
9.500 -1. 17w 38Qudsce length : 198 aa

export to mtochondria: 0.9974 The probability of a translocation of the
anal yzed peptide into nitd@hURAr PR tHEUEEE eBARMIRTEES

Net charge of query sequence : =7

10 Analysed region : 16
Number of basic residues in targeting sequence : 3
Number of acidic residues in targeting sequence : 1
Cleavage site : not predictable

Cleaved sequence -

15 -remrmrmr e e
HYDROPHOBIC SCALE USED
GES KD GVH1 ECS
H17 : -0.288 0.341 -0.213 0.313
MescH : -1.518% -0.206 -0.681 0.081
20 MuHd4_075 : 32.594 15.092 8.192 4.075
MuHd 095 : 36.090 19.707 8.836 6.716
MuHd 100 : 38.617 20.269 9.682 6.851
MuHd 105 : 30.267 16.082 8.229 5.470
Hmax 075 : 6.533 6.417 -0.793 2.508
25 Hmax 095 : 13.600 10.100 1.251 4.390
Hmax 100 : 13.600 10.100 1.251 4.390
Hmax_105 : 13.417 10.150 1.612 3.862
PROBABILITY

30 of export to mitochondria: 0.3974
mtClytin :
Sequence name: mtClytin

Input sequence length : 228 aa

35 VALUES OF COMPUTED PARAMETERS
Net charge of query sequence : -8
Analysed region ;34
Number of basic residues in targeting sequence : 6
Number of acidic residues in targeting segquence : 0

40 Cleavage site : 17



cal cul ated factor approaches 1. 20 The analysis of the protein sequences of
obelin, aequorin, clytin, clytin-2 and mdytin has showmn that only
ncCytin has the features of a protein y\p}_ch can be transported into
m tochondria. Exanple 11 Figure 9 shows " the alignment of ntdytin, clytin

(Adytia gregarja)_and clytin-type2 ] cid level. 25
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15 ~-c--- e e e e e
PROBABILITY

of export to mitochondria: 0.9974

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

calculated factor approaches 1.

20  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.

Example 11

Figure 9 shows the alignment of mtClytin, clytin (Clytia gregaria) and clytin-type2 at the amino
acid level.
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20 b) nucleic acid nol ecul es which contain the sequence depicted by SEQ ID
NGO 4; c) nucleic acid nmol ecul es whose conpl ementary strand hybridi zes vm'th
a nucleic acid nolecule froma) or b) under stringent conditions and wh
encode a p¥YPL2US/03RA5%h exhibits the bi ob®gical function ofC g@zﬁﬁﬁpo%f‘?’

| eader peptide; d) nucleic acid nolecules which differ fromthe nucleic acid
nol ecul es mm_ﬁnm 25 under c) due to the degeneracy of the genetic code;
e) nucleic acid nol ecul es which exhibit a sequence honol ogy with SEQ I D NO
4 of at |east ' ical function of
a signal o?’ Ieggd%lgggCI? | ‘Pqule &E’cﬁ?@%e‘ijﬁe‘é"#gﬁl %%g%?l%s@f%oggl es which

exhi bit a sequence hom)l ogy vmth SEQ ID NO 4 of at |east 60% and encode a
pepti de which has t heuckioicodinelatulésumiveti awodsfa molgiegnizl whoeh conteaddlre qpepe iake. 3.
A nucleic acid nol ecuel Senv‘@'lc Seg gté zﬁ/ romthe group consisting of 5 a)
nucl ei ¢ aci d mol ecul SSUSHRT SFC QL 8Y ?% gepti de which contains the am no
acid sequence discl osed by SEQ ID NO 6; b) nucleic acid nol ecul es which
cont ai n5t he seqgbencend&d @idcdolbyulSEQidhRoNaIn the seqlenbeiddpéited by SEY) IMONGCI es
whose conpl enentary strand hybridizes with a nucleic acid nmolecule from a)
or b) under stri ngent ondi i ans and whi ch encode a pol ypeptid

oxhi bi to the. bi B gt BHER GBI G he GBS, e RPN E BEfeee

mol ecul es whi ch di f f @bleful®Foing oNb)Cin@érCstrafpest ceﬂilﬁ&ulaﬁ@wﬁﬁﬂkh@aeﬁlpow@aﬁe c)
due to the degeneracy of the genetic cade; e) nucleic acid nolecul es which
exhibit a sequence hBhish sEyPititebiddegral Hingen of aphotogiotgiiast 95% and encode a
pol ypepti de which has the biological function of a 15 photoprotein; and f)
nucl ei ¢ acid mjecul 81hh&h nRXddhiRl Whith SLOLSREE (1RO QTN MrblRcEQnbRiNE 5
of - at | east 80% and encode a pol ypeptide which has the biol ogical function
of a photoprotein. mdew)ﬁi%toéﬁ degenegacy of e geneiieicedss claim 1, 2 or 3 which
contains a functional pronoter 5 to the 20 coding sequence. 5. A

reconbi nant DNAgyor RN%IeY&%E&%oI\éQJI&hv}H&%xﬂ!bH% LS ko1 G W AEEIRNGEH of N

claim 4.

at least 95% and encode a polypeptide which has the biological function of a

photoprotein; and

f) 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;

e) 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



6. An organi smwhich harbors a vector as clained in claim5. 25 A

pol ypeptide which is encoded by a nucleic acid sequence as clained in claim
1, 2 or 3. A nethod for expressing the _B?I_ypepti de as clained in claim in
bacteria, viral systens, yeasts or eukaryotic cells or inin-vitro

expression systens. -32-. 9.. A nethod, for purifying/j{solatin )r.ot.ei n
ol ypent i de xe. a1 s oA 36 oo st GERE teeiEE haPetoR Ly T 4 N
consecutive am no acifigasbo%and Sncroe@?:?éﬁﬁaed/hichmmelb@gjg@ai fulctloy ofatsighsidi es
di rected agai nst the photoprotein ntClytin. 11. A peptide having nore than 5
consecutive anino aci@eeTRRP¥S i s recognized 5 inmunol ogically by antibodies
directed agai nst the photoprotein clytin-2. a,. A peptide having nore than 5
consecut i ve, am RonRfkicdeidWhd1edhid whikes Qe athm ih@ﬁ%&?k&glsﬁﬁ’é éy by anti bodi es

di rected agai nst the signal or |eader peptide disclosed by SEQ ID NO 3.

13. The use of a nucleic acid as clained in clains | to 5 as a marker gene
or repofter gend) 1@udgc acifpwlegylss which ersiedt opelureplide waiclk paatamsdhe smigp agidn 7
as a | abel or report : cleic acid which contains the
sequence depi cted aSQ%EE%%SBﬂég%Egggz @?gﬁal or | eader sequence. The use
of a peptide which contains the sequence depicted as SEQID NO 3 as a
signal or |eaddé) pepbilede acid mokaaeuskicneontdimihrediuente deméted WESEQ I HO: for
transporting a protein which is fused to the signal or |eader peptide into
cell organelles., 18. [ in [ ' C :
organel les are H t oc F\%ﬁ%g %gl%ol?ﬁlte ﬁjé& \gﬁ%gﬁf)rggfr%%gﬁ%%tlglﬁ 8%\415%1%%&% %Tgae Céelfjse
of the pol ypepti des asdchaeod fiom &) ei b) Tindes strégpgentt @ndjpont endighich sweedechi ng

for 2Q.pharnmacol ogi cal active conmpounds.. .20. -The .use. of the nucleic acids
as cl aﬁ?red in clai rrsp%-y%epglée Wﬁlﬁgf’ﬁ?lgg}éeﬁbé%loglﬁal %P%rh‘%ﬁd’fhf’t@mwﬁ'har macol ogi cal
active conmpounds. WO 2005/ 035559 PCT/ EP2004/ 009843 -1- SEQUENCE LI STI NG

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: 5 of
at least 95% and encode a polypeptide which has the biological function of a

15 photoprotein; and

) 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.
S. 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.
25
T A polypeptide which is encoded by a nucleic acid sequence as claimed in claim 1, 2 or 3.

A method for expressing the polypeptide as claimed in claim"’ n bacteria, viral systems,

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



<110> Bayer AG BHC <120> |sol ated photoprotein ntClytin, and the use

t hereof <130> Le A 36 839 <160> 6 <170> Patentln version 3.1 <210> 1 <211>
912 <212> DNA <213> Cytia gregaria <_4&0_> 1 gacagat aaa aaattcactc
cttagattat ttagtgaata agagaaaaaa aggataagaa 60 atcaagatgc aaaggtttac
aaatcgtctt ctttcca cggctttacq tgcaagatca.120 agattgcaac.gcacggcaaa
ttttcacacc qgg c éﬂ?%hgh f‘Ergﬁeb&@a‘gaﬁf’%@a‘%&ﬁ?ra&ﬂ%%@ea%@ﬁ glélé%?g 1‘?@8 cct ga
ttttgcaaat ccaaaatgga tcaacagaca caaatttatg 240 ttcaactttt tggacataaa

cggt aagggycpaaa c gaide t bgaigganat ¢ghCcs ce@@&ugﬁgg an@ed teagaedicAcal tre@lefieed

t aaact ggat gcaacaccag a accaa _ acgt caccag atgctgttg aagccttttt
caagaaaat g ggc d%’ﬁg]gg’ﬁﬁ5'38'6?336%11%gjlfrfﬁ?fiaatgla’élSt&%phogoé’é‘g%%g‘félé{mt' t aagggat g
ggaagagttg gccgaacacg acttggaact ctggtctcaa 480 aacaaaagta cattgatccg

t gaat ggggg jgat get giphide t BOAGAIRIE HIRCHARGBEURAD andfhAaRIdIGhicEad! Gadehized
agacgaat gg aaggcttacg gacgaatctc tggaatctgt 600 ccatcagacg aagacgctga
gaagacqttc aaacEmugeiggistiinyqatbedicsdyedeiaraasterophopopiaigir gytin2at gagat gac
caggcaacat ttaggcttct ggtacacatt ggatccaact 720 tctgatggtc tttatggcaa
LEtTgttcogal aagaagagke  fAGH aAR8 AE0C AAACAUIAD anfild :FROLYA! RAdEALed
attcattttc atttcgtaaa attagtattt ataaatttgt 840 atcataaatt gtatccatgt

t gt agact aa at aagasmnelggigdiaaasnikadiendissed agang9 0 sigahanizaden acrie Jisglosedd0> 2
<211> 228 <212§Ed°ﬁ5rN6.2}.3> Clytia gregaria WD 2005/ 035559 PCT/ EP2004/ 009843

13, The use of a nucleic acid as claimed in claims 1 to 5 as a marker gene or reporter gene.
10 14. The use of a photoprotein as claimed in claim T as a label or reporter.
15 . The use of a nucleic acid which contains the sequence depicted as SEQ ID NO: 4 as a

signal or leader sequence.

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

15 ¥ The use as claimed in claim 1% or 16 for transporting a protein which is fused to the signal

or leader peptide into cell organelles.

]8 The use as claimed in claim |7, wherein the cell organelles are mitochondria or the

endoplasmic reticulum (ER).

Iq The use of the polypeptides as claimed in claim 7 as reporter proteins in searching for
20 pharmacological active compounds.
2. The use of the nucleic acids as claimed in claims 1-3 as reporter genes in searching for

pharmacological active compounds.



-2- <400> 2 Met G n Arg Phe Thr Asn Arg Leu Leu Ser Met Ser Ala Leu Arg Al a
15 10 15 AnvgoSeos/dssgzseéeu G n Arg Thr Ala Asn Phe Hi s TlcTder20bke09sa8 Leu
20 25 30 Ala Thr Asp Ser Lys Tyr Ala Valilys Leu Asp Pro Asp Phe Ala Asn
35 40 45 Pro Lys Trp Ile Asn Arg His Lys Phe Met Phe Asn Phe Leu Asp Ile 50
55 60 Asn Gsyoueyes €dgprieys Ile Thr Leu Asp Au Ile Val Sex Lys Ala Ser 65
70 75 80 Asp Asp Ile Cys Ala Lys Leu Asp Ala Thr Pro u Gn Thr Lys Arg 85

90 95 His Gn Asp Ala Val G u Ala Phe Phe Lys Lys Met Ay Met Asp Tyr 100
105 110 Ay Ly dG*alf®APH Phe Pro Gu Phe I1e Lys Gy Trp Gu Gu Leu 115
120 125 Ala Qu H's Asp Leu Gu Leu Trp Ser G n Asn Lys Sex Thr Leu Ile 130
135 140 Arg<Gloy TosplaBky pAstprAltaid/atciPhin, Asd tHeeudehehedsys Lys Asp Al a Ser
145 150 155 160 Gy Ser Ile Ser Leu Asp Qu Trp Lys Ala Tyr Gy Arg Ile Ser
Gy 165 170 %{5 IIJeeA%sB3E;o Ser Asp Qu Asp Ala Qu Lys Thr Phe Lys His Cys
Asp 180 1851896 L8u* ASp°Asn Ser Ay Lys Leu Asp Val Asp Gu Met Thr Arg G n
Hs 195 200 205 Leu Ay Phe Trp Tyr Thr Leu Asp Pro Thr Ser Asp Ay Leu
Tyr Ay 210 219-220 Asn Phe Val Pro

<170> PatentIn version 3.1

<210> 1

<211> 912

<212> DNA

<213> Clytia gregaria

<400> 1

gacagataaa aaattcactc cttagattat ttagtgaata agagaaaaaa aggataagaa 60

atcaagatgc aaaggtttac aaatcgtctt ctttccatgt cggctttacg tgcaagatca 120

agattgcaac gcacggcaaa ttttcacacc agcatactct tggctacaga ttcaaaatac 180

gcggtcaaac tcgatcctga ttttgcaaat ccaaaatgga tcaacagaca caaatttatg 240

ttcaactttt tggacataaa cggtaagggg aaaatcacat tagatgaaat cgtctccaaa 300

gcttcagacg acatttgtge taaactggat gcaacaccag aacagaccaa acgtcaccag 360

gatgctgttg aagccttttt caagaaaatg ggcatggatt atggtaaaga agttgcattc 420

ccagaattta ttaagggatg ggaagagttg gccgaacacg acttggaact ctggtctcaa 480

aacaaaagta cattgatccg tgaatgggga gatgctgttt tcgacatttt cgacaaagac 540

gcaagtggct caatcagttt agacgaatgg aaggcttacg gacgaatctc tggaatctgt 600

ccatcagacg aagacgctga gaagacgttc aaacattgtg atttggacaa cagtggcaaa 660

cttgatgttg atgagatgac caggcaacat ttaggcttct ggtacacatt ggatccaact 720

tctgatggtce tttatggcaa ttttgttccc taagaagegt tcagttaaaa acgctaaaca 780

ttgttcagtt gtaaaattat attcattttc atttcgtaaa attagtattt ataaatttgt 840

atcataaatt gtatccatgt tgtagactaa ataagactcg gcaaaaaaaa aaaaaaaaaa 300

aaaaaaaaaa aa 912

<210> 2

<211l> 228

<212> PRT

<213> Clytia gregaria



225 <210> 3 <211> 16 <212> PAT <213> Clytia gregaria <400> 3 Met Gn Arg
Phe Thr Asn YAQ008(03E839 Ser Met Ser Ala Leu Arg Ala 1 SPQUEPZ00AD09843

2005/ 035559 PCT/ EP2004/ 009843 -3- <210>24 <211> 48 <212> DNA <213> Cytia
gregaria <400> 4 atgcaaaggt ttacaaatcg tcttctttcc atgtcggctt tacgtgca 48
<210> 5 <211340¥912 <212> DNA <213> Clytia gregaria <400> 5 gatctcagct
caacttgcaa tmaagéat Sagrmt eaasdd kg gaao6! eaasegeanaiLatc a6 a1nacttcatca

taat gactga cactgcttca aaatacgctg tcaaactigaa gaccaacttt ;120 gaagatccaa

aat gggt caa cagacacaaaLtttatgttca actttttgga, cattaacgchwO aacggaaaaa
tcactttgga tydadtt Yec et Fadgett {fgdtyataf*s fYcgtcddha a6 ct t ggaget a
caccagct ca aacccaacgt2®at caggaag ctgtigaagc tttcttcatdg 300 aagattggtt

tggatt at gg ceaagaagdsCsgantst pecan edit tyegténascggabgganaaB6@sn gaact ggcca
aacatgactt gaaactt{gg tcccaaaaca ggaaatcttt gatcggcaat 420 tggggagaag

ctgtattcga cattttcgac_aaggacggaa gtggctcaat cagtttggac 480 gaat ggaaaa
Taar R rvatecar B & buod

cat acggagg aarctét Ugatat cAt® SoEHg T OTt §HasEY B0 acct t caaac

attgcgattt ggac#®acagt ggcaaactty atgttgacga gét gaccaga 600

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

<210> 3

<211> 16

<212> PRT

<213> Clytia gregaria

<400> 3
Met Gln Arg Phe Thr Asn Arg Leu Leu Ser Met Ser Ala Leu Arg Ala
1 5 10 15



caacatttgg gattctggta caccttggac cctaacgctg atggtcttta tggcaacttt 660

gtccctt aaa awet fdosfobsssyct gt aaatt ctttacgggt tattttttca trRaEl/EQLERI00SEN
ttgattttaa ctttgtttcg gaaaatgaaa aatattcttt attcagaaaa aaaaaaaaaa 780

aaaaaaaaaa a 791 <210> 6 <211> 198 <212> PRT <213> Cytia gregaria <400>
6 Met Thr AspadhreAla Ser Lys Tyr Ala Val Lys Leu Lys Thr Asn Phe 1 5 10 15
A u Asp Pro Lys Tip Val Asn Arg Hi's Lys Phe Met Phe Asn Phe Leu 20 25 30

Asp Il e Asn Gl AsNrAGy Lys Ile Thr Leu Asp Gu Ile Val Ser Lys 35 40 45

Al a Ser Aspf&sp’l € Cys Ala Lys Leu Gy Ala Thr Pro Ala dn Thr 50 55 60

An Arg His <G GFlatit §«9arad u Ala Phe Phe Lys Lys Ile Ay Leu 65 70 75 80
@y Lys Au Val Qu Phe Pro Ala Phe Val Asn Ay Trp Lys WD

2005/ 035559 Redy EP2004/ 009843 -4 85 90 95 A u Leu Ala Lys His Asp Leu Lys

Leu Trp Ser n Asa Lys Lys Ser 00 105 1 eu lle Arg Asa Trp Jdy Au Al a

Val Phe Asp alg%%aa?’??et %ﬁa aié%g igtbt‘:t%fg a%%"(fgi%tg L_aégvcéer dy Ser IlélgSer Leu

Asp Gu Trp Lys Thr Tyr Ay Ay Ile 130 135 140 Ser Ay Ile Cys Pro Ser Asp
G u Asp Ala Ghw Lys Thr Phe Lys His 145 150 155 160
<211> 791
<212> DNA
<213> Clytia gregaria
<400> 5
gatctcagct caacttgcaa taagtatcag atcaaatttt gcaactcaaa gcaaatcatc 60
aacttcatca taatgactga cactgcttca aaatacgctg tcaaactcaa gaccaacttt 120
gaagatccaa aatgggtcaa cagacacaaa tttatgttca actttttgga cattaacggce 180
aacggaaaaa tcactttgga tgaaattgtc tccaaagectt cggatgacat ttgcgccaaa 240
cttggagcta caccagctca aacccaacgt catcaggaag ctgttgaage tttettcaag 300
aagattggtt tggattatgg caaagaagtc gaattcccag ctttcgttaa cggatggaaa 360
gaactggcca aacatgactt gaaactttgg tcccaaaaca agaaatcttt gatccgcaat 420
tggggagaag ctgtattcga cattttcgac aaggacggaa gtggctcaat cagtttggac 480
gaatggaaaa catacggagg aatctctgga atctgtccat cagacgaaga cgctgaaaag 540
accttcaaac attgecgattt ggacaacagt ggcaaacttg atgttgacga gatgaccaga 600
caacatttgg gattctggta caccttggac cctaacgctg atggtcttta tggcaacttt 660
gtcccttaaa aacttttttt gctgtaaatt ctttacgggt tattttttca taattgtcat 720
ttgattttaa ctttgtttcg gaaaatgaaa aatattcttt attcagaaaa aaaaaaaaaa 780
aaaaaaaaaa a 791
<210> 6
<211> 198
<212> PRT
<213> Clytia gregaria
<400> 6
Met Thr Asp Thr Ala Ser Lys Tyr Ala Val Lys Leu Lys Thr Asn Phe
1 5 10 15
Glu Asp Pro Lys Trp Val Asn Arg His Lys Phe Met Phe Asn Phe Leu
20 25 30
Asp Ile Asn Gly Asn Gly Lys Ile Thr Leu Asp Glu Jle Val Ser Lys
35 40 45
Ala Ser Asp Asp Ile Cys Ala Lys Leu Gly Ala Thr Pro Ala Gln Thr
50 55 60
Gln Arg His Gln Glu Ala Val Glu Ala Phe Phe Lys Lys Ile Gly Leu
65 70 75 80
Asp Tyr Gly Lys Glu Val Glu Phe Pro Ala Phe Val Asn Gly Trp Lys



Cys Asp Leu Asp Asa Ser Gy Lys Leu Asp Val Asp Gu Met Thr Arg 165 170 175

A n H's Leuwbyobtessksp Tyr Thr Leu Asp Pro Asn Al a Asp gdiyrksna/ 00983 185
190 Tyr dy Asn Phe Val Pro 195 -4

85 90 95

Glu Leu Ala Lys His Asp Leu Lys Leu Trp Ser Gln Asn Lys Lys Ser

100 105 110
Leu Ile Arg Asn Trp Gly Glu Ala Val Phe Asp Ile Phe Asp Lys Asp
115 120 125
Gly Ser Gly Ser Ile Ser Leu Asp Glu Trp Lys Thr Tyr Gly Gly Ile
130 135 140
Ser Gly Ile Cys Pro Ser Asp Glu Asp Ala Glu Lys Thr Phe Lys His
145 150 155 160
Cys aAsp Leu Asp aAsn Ser Gly Lys Leu Asp Val Asp Glu Met Thr Arg
165 170 175
Gln His Leu Gly Phe Trp Tyr Thr Leu Asp Pro Asn Ala Asp Gly Leu
180 185 190
Tyr Gly Asn Phe Val Pro
195



