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WD 2005/ 035559 - 1 |Isolated photoprotein nmtdvtin,
and use thereof PCT/ EP2004/ 009843 The i nventi on

w@ﬁogm,gggt he photopr otein mytin, to its PCT/EP2004/009843
nucl eotide and am no acid sequences and to the

R§ihied iph¥tofitHeik SR CRKint i Reeheyrot ein mt C ytin.
PROT Opr Ot € nTI‘ﬁe_'p'mof t he generation of

|ight by living organisns is designated
Bieanigmionagletes éethe Pg otppyoteinHClygay ip tlts Brelentige prérAnging acid sequences and
G i Nse&? ileSohotoBrotl Sit1ytgact i ons the chemni cal
tg?%r Bg&lﬁ’:ﬁnerﬁette iF ooﬁrﬁe foryr% of light quanta (what
is termed cold emi ssion by neans of
Rhosenyptgiisnescence). Wiile the 1ight which is produced
in this way is nonochromatic, since it is emtted in
'El%%@rﬁ)trﬂe%h (W'tﬁchgeﬁeraﬁjdns& ﬁl?ﬁt%yfﬁ'vﬁl%to?g@ﬁlsﬁlg @%i@{atedlbtohﬁﬂﬁescence It is
e 'shifted by secondary [um nescent dyes
the reswleefhioshempiedredchens 1@cqllﬁ, in pyaich a@étl%lﬁ the TWé%IGE‘ﬁgY is emitted in the
foﬁL loﬂlgl'ﬁ 'ﬁu&H‘ta vl;\fat Q,etgﬂﬁ%d'%gﬂ%{lésﬁ% dyth&ns W&k&@iunﬁrﬁ%eﬁé@ While the
ength. Bi ol um nesCence has a diversity
light wihhds) [prpduceﬂum ¢l g is mpnoghropetiarsinge it iy epfittaddn wagnection with a
%scretgg]lgctro:rllgrggsfér it FJBBD%%QE gtg% ?elcgn %}Sﬁﬁ’ﬂg%g%gn{odgés (@h | fluorescent proteins
inuthe rvesec eihtunmﬁf:ssang nellySistaoé tearptry ekbqfieria) dntor speetiahgegions of longer
artners for deception and as a lure. d owworns and
PEEfPes  al so use the i ght signals for seeking
partners. On the other hand, the significance of the
bR ERR Rl sRABLEL) Bpob B0 3 b8 b Bf 885ccn 200 s
00 hlinftasgelgialypabputsdongbioall livitigwir ginéshs lmnmnacé dm thés case, the luminescent
or, .el se

| ati on r.e en t | o
IR SO T —
DiobseTtHIEBEE NignhlVbiot Reckingapartners 9 O4) the Tdiles chand, gtaél ispmificance of the

em t blue or green |i n isol ted prote o\ s
RBRSe, CEHE (ER1aRs DBde PbAEICR JONFE | T thet it is sed for
ooPdiiRAY hAnebingt indiidRR)in anstedBopulition Br diSbrprevedss d tige of biological
first Iight-producing protein to be identified,
defkited a blue light, and not a green light as
observed phenotypically in the case of Aequoria 25
victoria. The qreen fluorescent protein (

c

Adarge nambar tof Gpclendareigs are didjuviaercery (Megnst fln, 19)7‘8a@§“é§ organisms emit
% Len YlFl?:t ag 'aﬂ 1§&at§pﬁ%ﬁ:§n Q@&d&ﬁh}’ RhieRld YerFEE BOmASquoria victoria

uentfy Isolated fromth nedusa (Johnson et
@hlmon]_lgﬁg al. HED6P) angsvhigh, il 1962 mgne firsidighteprequciyg protein to be identified,

éll‘glﬁél'% a hgeg]l?% %lﬂgtenggﬁ%te%grﬁg bg%l'lvﬂia?l'fe éﬁ@&’allgqg Bhe case of Aequoria
1983, Thei gm’eodhlmeﬁce(’lt:agam (GEP) a¢h>1/ch 199 ga)sulanﬂbmaqtlﬁated by aequorin,
alulsésaz&elq%(r)]r?'cy v1%¥or1a to’ ap%ega?%)nenotyjpllsc%ﬁ;%reen was subsequently isolated from this
medusa (Johnson et al., 1962; Hastings et al., 1969; Inouye et al., 1994). Other photoproteins

D]

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

et al., 1993) and obelin (Illarionov et al., 1995).
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The table gives

t he nane,

the organismfrom which the

protein has been isolated and.4he identification

nunber (Acc. No.

TIEL 92ni GrthAaN bf Sdrked n
genicul at aAAL86372 Oy

Aequor i nAéﬂu@Tté%\PTﬁff@?@él hwy%%m@é dE1dsaBEeRsion R b esa No.) of the

par vaAAKOZ{) ﬁg
Phol asi nPho

) of the

dat abase entry.

rd¥lns.

GhelthyidR

com nM troconma cel | ul ari aAAA29298
act yl usAAML8085 Synpl ect ot eut hi s

&kd e name, the organism from
ytia gregari aCAA49754

oual ani ensi SAX305029 5 Table 2 Qvuerview of sone
Yohoe opr ot ei ns. TReganisbl e gi ves the organi sm flAentifigptiamNo.
th protermas shER T4 ted; the Tame of [l )
%%%Poproteln ancoggﬁé$hlghgn of patents or 8637
Glp i cations. Of gaznagmfgdrmor escent CAA49754
. o :

ZS@P%I at atoel | i ﬁ%%l a AAK02061
Apeati ad yti nV‘ﬂ)Q&Qﬁﬁ:é%erAequorl a AAK02060
Lvictorialequori-mW200168824 US-0908909-US—6,-152 353
MiagaB1 25 Phol adipsemy Feliimal asi nW0028025 1857

plsim nescence pﬁﬂQQM@ggys used 1n technologmuumams
W de variety of [ways, in the formof 1
bi 0i ndi cators of Slsmkqt@mﬁ?%ﬂanﬁmlﬁ ution or [4X305029

lovs - b
rochentstry for

quantifying particul ar conpounds,
ternmed reporters in connection with investigating

Tahie2y egul Qerdew iofi serhe pliadriroteiTh lhgHehlo givet Sierpseagisy gpm which the

not only in
but also i

or applications.

sensitively detecting proteirns or for
as what are

prot%,lﬁgllaé bEHG o?a%cf, ql% n%g oiime rﬂ)got@]gljogmsﬁquﬁesréfé@éon of patents

Organism Fluorescent protein Patent/Application
Obelia geniculata Obelin WO003006497
Clytia gregaria Clytin WO003006497
Aequoria victoria Aequorin W0200168824
US-0908909
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
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

biochemical and physical properties.

It has been demonstrated that the physical and biochemical properties of photoproteins can be
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15 bi ochem cal and physical properties. It has been
denonstrated that the physical and bi ochem ca
properties of photoproteins can-be -3 altered by
altering the am no acid sequences of these proteins.
JsRAPh L 31t g ML 2GR 261 s egﬁ@xtc&p BPttlﬁlséW%rcﬂélﬁs dogabiched mutagenized
inthe literature (US 6, 495, 355; US 5,541, 309; US
HoReRedupare ctghqrﬂpgqlmn aheeﬂneggture @Q%ﬂ)% ?éSq'ﬂéS 5,541,309; US 5,093,240;
%yﬁvqunt|0ﬂﬁg phot oprotei ns generate |ight by

It ﬁg to nterazine (Haddock et al., 2001; Jones
et al., 1999). Reporter systens In general, genes

%%ﬁg&%@ﬁgﬁé g%%)rso&e?nasng?pgr?tsgﬁgtnk% arﬁ%z%l%:]c%glerlféragge (Haddock et al.,

Joer;mefksleef1QNn99®). genes or indicator genes. At |east 2
types of reporter 10 gene are distinguished. 1.
gkflstance genes. This is the termused for genes
SSIOﬂ confers, on a cell, resistance to

antibiotics or other substances whose presence in the
Igr ganbrhal, rgeslis uwhdse adse pmdudmeaxdbca&dmdﬁy dtte@ed ebihg isfinplchdiochemical or
SRR BT ReRol R 1 e PR Bl ofifeus TWBes of pore
geaohedlsahdiheds fused or unfused indicators. The
comonest reporter genes include beta-gal act osi dase
(Alan1et al ., 1990), al kaline phosphatase (Yang et

H&QRbncOpdnk & MHEY isahe terrh 99e) for aBieks lvitobd edpasdson astters, on a cell,

gtg g s ' reglf}gt%gg m%lg)ggsacgr%lgﬁeg g)gug:c;&e%%ggsg gregfgliz:!% lgx: tgigrg#fh medium leads to

phot o8 ddath §t1iE: d6l1Sf the RsisRRGlER is kkBge, With this
eni ssion being effected by neans of excited emtter
nol ecules, is termed | um nescence. In contrast to

3| uor RSGRNCKNes! e HIOGEYof répotef ened fe LkHdSn g&RAe manipulation as fused
suppl | romthe exterior in t% form of radiation of

shor t @runfiscdindisefors. Thrscommypnest irefp@ftq:r(ﬁqncpsgnqm@emﬂamt@ﬁdase (Alam et
chemoj;u n@%&%ﬁ&ﬁﬁ%&ggﬁagﬁeqw& A Cl@@’f: %ull@h &Qf—‘ nﬂv?;);@l and luciferases and

reacti o to an excit nol ecul e

i t sel ¢thérphotopretsins (Svemmurd: d9&x Bhlﬂlma G@J ¢247% Smrvdpéftm?tr&l 1 1§84).

the basal state is termed chenol um nescence. If this
reaction is catal yzed by an enzyne, the phenonenon is
Tllteeamwsm‘ne)f iphotoningdlse abla gpdsiral remgeneisle thiscamissiinebeing 2ffpeted by means
?fll}é?l# é regn ep mogaulr e‘ias i 0? (l:ua me%ce%@&?%{ ﬁ)éltrgst éogﬂdesgeq%ﬁnﬁ, ithae energy is not,
Brtieig edse, auptied &vinahe cktdnepinohmfdus afradidtidBanfpleomiat wavieledgth.

-* Clytia gregaria

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.
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).
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The species Clytia grenaria belongs to the Cnidaria,

specifically to the Medusae. The bi ol um nescent and
fluorescent phenotype, respecijvely, has already been
described in 1998 (Ward et al., 1998). -4 Isolating

iél gt“:;ﬁ}j@« $Aorder to investigate the biolum nescence
activity of the species Cytia gregaria, specinens

were caught in the Wite Sea (Kartesh Biol ogi cal
Igtoxder toninveRiigatq hy bighuningsesneeaqtinity plfhe epepirt %@% fregqri3, specimens were

(%[l%ﬁ fin thl YHHE @§4 (IééﬁEshtﬂlglogoMtS'ta%oﬂ TR84) a8td SR in 11(%111(1 nitrogen. In order

rari es, the poly(a)+ RNA was isol ated usin B
to Sorsrigithe Clgtiggregasia CBNAJbrariss, Hmow(@)rhmgvg@ﬁolet@@amg the “Straight

,@nls atlof%tm%"&m&%ﬂg&@t for prepar| ng the cDNA. For

Ubated with reverse
transcrl ptase (Superscript Gold I1) in accordance with .
AﬂnRTfRﬂH wud cagrieslodue fioe prdp@iig BOsBYANHeraBE, Pugef RNAcwEd@ubated with

0 5C 4..6 6 lc
A RS RS M R B it
prot ei nase K, at 37C for 30 mnutes, in order to

PCRact i vat el.t he 300l ywemoade, and t he9ZONA was

preci pitat h et ha oI The cDI\I% pression 15
l'ibrary vvazg con%trué?1 eu%usi ng the ﬁt ech (USA)

" SMART cDNA" |i10r ar gecoadsst ruction RSC in  accordance
with the nuf26cturer S |nstruct|og The cDNA was
cl oned i nt expr@8%%n vector °pfripl Ex2

( C ont ech;17U$égs of FiRp 4@RPTBH ON vectors were
transforned by el ectroporati on into bacteria of the

train. E. _coli XL1 cteri | at.ed. .

i Eathion reeRRb oA R TR AR TRE ol b S, in onder t
Béctiva e pdymetihes &dl the aDPlAawasgresipitatddheith etharrol.ethe@NA expression
Mth the bacteria being tran rred t her solid . o\ s
e bR g 83 B ot St BORADTpr bprucion i
208 dArRB hiith Ahddh@tua Wi’ sl iflstiubiidh. TRCINIA &ds alonedl/iftofthy expéession vector
hours and the bacterial colonies which hagl r Y)vn Yvere ..
PrripietelGletechn USA)-i TS SRPISSiPRe dPiATS WAFS: E30S q‘%ﬁ% Y Fiepiggporation into
GRS BE hattE. Bl k1iMuehad been added, the bacteria

were incubated at 37C for 4 hours on a shaker. The

bacteria were harvest ed centrifugation
Bhschasteria ereeiaied pr op sol Ide‘s%%‘@ﬂaé%f’ drugf angnoupey %até%?ﬁ fqg24 hours. A
Qhﬂa%ﬁ’éti ?Q’va@ Wich@hrried o0VWER s ba2@rifWeihp itBndfieked tHBhdhdd)solid nutrient

eria were_then disrupted bé ul trasonication.
medien PRERIPSNg ac@éP@Hﬂ@?@afilteﬁeT*\efrﬁnw PREsKAER IR F%Hbated at 37°C for 24

1§ DhE D bactelfl doYortk ShichB8 g‘fd&%%& §6hstdred Gntd Qfuid 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

resuspended, at 0°C, in 0.5 m! 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).

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

mtClytin is described in detail below.
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3 hours. The biolum nescence was then neasured in a

| um noneter after adding calciumchloride (final
concentration, 20 mM. 30 A plypioprotein was

identified. The photoprotein was designated ntC ytin.

\Mﬁ? at® HQB@@ \X?tS?d/o therghgokﬁtoieqh kgt &{hﬁﬂ?t@ Ghel lﬂgl‘fé@tt ®nlology at the amino

an iden % the oprotein
amdcleyetluwmt}exlmubuftogl Cheia W%@%tﬁn%@ﬁmﬂ@@?’ aﬁ 7%éﬂlﬁhpfi>f‘ém from Obelia

%%%gﬂ?éa %SYISLVF Y%rr&l &/ f{ﬁ g uf’e{ lgr%Hoﬁ) 51897% ¥-) ré%nqg clytin - occurs at

geni cul at a
tbesﬁﬂwmmnah eriékefithé pro&in, ﬁ‘;ugmlcear@)m ac@ @u‘qq@tmgq)r@dymgfld@t;ﬁ@ble distributed
7 BRLEDH N DT RTS8, Dt 6 S8 o
Ihainplg 7t (H‘gutd 7). dibk é31d°i8§[t method éltshgdvetral.t b7 mias meed for the sequence
clr())rotei n. At the nucleic acid level, the identity is

B8 Han 30% (shown in Exanple 7; Figure 7). The
BLAST nmet hod (Al tschul et al., 1997) was used for the
Heghstopeteircdppa? eddbits tﬂ'dﬁh!ighﬂsohampﬂmyeljt ﬁleellnyrloi zwileevel with clytin from

haln gl%etg%{a]t. E—Fq;wlpg h?tat Vgﬁeglgéggglé% S a nu ber otn 81fta {eHces in tﬁé amino acid
SBQRHEN Geth @bds¢ Biffefenees beiip eléplaﬁ:d di E)fampm’llie(§1gufe ) hEheaerilififerences can
aC| d 10 se

Pé: anges i %(Sé(‘r?ﬁlilegnl:f? b%qg eg § glo Clgeécegf ?rlggelrté%cThe photoprotein
FAm-2 doRafbthessedd angagnal ﬁbpﬂh@/@b seehenEcalple f).ocheni cal
and bi oI um nescent properties. The phot opr otein

clytin does not possess an naI eptid hown, . . .
The pég'gﬁﬂfeén Té(ilytlnm S?)Q‘Fﬁftaoﬁ ?nw@c?)t an leﬁg Sfé i}gzspz-ng%grotem being
teinglBettedPRRS nfhOchuAE) mns@ﬁatﬂmﬁtmd\hﬁ ﬁbﬂtﬁéﬂ rlgt ehie Ncomputer program
B 0 65 B By SRR e Slbmie s s
MeﬁﬁPE@E (\ATOPR®TELs given, in KFEHID NEHNBWThé @h(ﬁ&;ﬂﬁﬁin&n@ﬁm is the first
The si gnal peptl de ich was __determned by MT

Rhetogfojesh 1 Whighcp npyuredysiggal epddsAest GRISOFRIoR lmf’danhﬂan? has been
hbginkarst  photoprotein in which a natural signal
peptide for translocation into mtochondria has been

identified. The invention also relates tq functional
Bgunveatignglso @fatqq-tt@ﬂyxpﬁlqval eyivalents I‘?éFnt%léﬁﬂ Fantiopal eg\néalents are those

ﬁr@t@ﬁ? whith hWeQBﬁb%leﬁQo&@Mﬁ:ap&mfe@ BhEare at least 70% homologous with
physi cochenmi cal properties and are at |east 70%

tﬂiSIrB? Do AsProferenceSE@ vPDioNdronplogpog ptdpashiise Pfs90di> ~fehpraclogy of at least
nge ng%( gp‘l Atrek&pst 80%or 90% A honol ogy of at
easlp Be5Y &

particularly preferred. The invention
also relates to the functional equivalents of the
TreGhyention elsayrskakes e e ifenstional aeve Vadstsl of thegniCidingignal pepiide. Functional

%]Elqlﬁlgntp b ttﬁd se gfo%msocﬁ %E%tgi@§ wmaia fille Q@?ﬁgargtggpﬁg ﬁ@éh%mlcal properties and

ysi'cochem ¢ ies and 25 ar st
atmambasgm% homolm td:SFNUD BO: prReelercarrcie given i E\/@WO!QSY af at least 80%

P S35l BRI ol o of

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.

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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The photoprotein mtCytin is suitable for being used
as a reporter gene for cellular systens, especially
for receptors, for ion channelg, for transporters, for
transcription factors or for inducible systens. 30
g fg{fgtqnxrchar?a&ér&n@ce1p&@£ﬂeﬂ§s EedhiBosMitdcRbidgiaf Or being
O reporter genes in order to be used as a
fused reporter %gne for cellular systens, especial

ThemiClytie pigenl aoptide s dlsoruisabisinebedns fgsd to PSPHfRS 95 ProtNS £ translocation
qlg Cell & mﬁég Q%Earnyfﬁgcﬁ&mr for inducible systens.
toprot mdcdytinis also suitable for belng
used as a reporter gene g% | abeling, -6 identify
Thacbhetearoigin @rtcmlngs elép Isuigablpafes (Dewg, Useds pod ireRortyr %‘F Yor determining
&}M&gﬁo% dT%ﬁtsmf“ Qe}‘lt b&aﬁ:‘llg@ adspREAY| Afodhdnddlas Qaspec1ally calcium
sui tabl e elng used to peptides or proteins f
cbmansﬁmmation into cell organelles, especially
m t ochondria. The photoprotein ntCytin is also
%'rﬁt@%lﬁ 5%951 pgﬁlrd%gs S chi@bie s aqgé?&; I?Eﬁatl&eﬁﬁ btei‘ﬁﬁ used as a reporter gene
ete paraneters I nsid out si de cel
for W@hﬂl@paraeeqme ingide yndwuteém@ﬂﬂonrg@elleesﬁmaélb'Inytochondﬂa especially
ntrations. The nmdytin signal peptide
(%ﬁ %ng&%@g?qﬁ as a fusion peptide, for being used
as a reporter gene for determ ning paraneters inside
ﬁmdmgtopxstedem&éwn ip sujtahle| fordisingansqsieasiagproytengene Etkspigrisland eukaryotic
Oin B&ilo and in plant
S,X%Qrs 1X11y 1%?{; guﬁﬁtﬂﬂ: Qéqlg qg hzgc?érigl 1ﬂ§f]§asgs né?%go zll,lns én P gré S. a
reporter gene in bacterlal and eukaryotic systens,
Bepdotoatotemn miClytimmssuitalple desl being usad baig renorter, 2onf fVeCe?!lelér systems in
comb&%ﬁ(#“ Q’*lﬁln% iRl Sor THndRHIhARLR! %’st@mm QPX&AH} s§stems using
belng used as a reporter gene
logiferastsansing/sdygemeses or usirgribpsphatags Wi t h bi ol um nescent
or chenol um nescent systens, especially systenms using

'lil—g: Egmg%%ﬁal tp cfggs acfgi%/ 55"1‘?'5 ?i%félgllog B%t@% fél{}i%t glﬁ?édaﬁ & ¥eporter gene for

delislaosyseaptin d:embﬁlartnonbmthn @mlmmdesaent ar chapuoltreinesgent eymms especially
ceIIuIarls%gJens .N_conbi nat | 1’&% shgagéunrnescent or

YHERDI NG REEESrY usé%?xé’ﬁ%laseegrpuesé EAPY SYst ems using

| uci ferases, using oxygenases or using phosphat ases.

Tﬂh@hpfopﬁoﬂqm ot@jtin ists@iaple for bengused abh &isfoprpraseingpasedy for receptors,

8 it AT < o (P R R o Far P el G sty Tor inases, for

phasghodissterises, forigimilases &ﬁ Jpeptinsek,i forasamsierabasy for‘Zﬁrembrane proteins and for
hos hodlesterases for hydrol ases, for peptidases,
HOPIfsf er ases, for nenbrane proteins and for

gl ycopr ot ei ns. The nCytin signal peptide is also

Bhél hiiDHti, sighsl fepideoin ae piiitatlie, asffhflorbﬁapnge dsrddingisal as a fusion protem

fusion protejn, esp rece
T IR EAE T
foPkinBe QLY fR§HSdiesterases, for hydrolases, for peptidases, for transferases, for membrane

proteins 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 is suitable for being used as a protein for energy transfer systems,
especially FRET (fluorescence resonance energy transfer), BRET (bioluminescence resonance
energy transfer), FET (field effect transistors), FP (fluorescence polarization) and HTRF

(homogeneous time-resolved fluorescence) systems.
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for kinases, for phosphodi esterases, for hydrol ases,
for peptidases, for transferases, for nenbrane 25
proteins and for glycoproteinsz. The photoprotein
ntCIytin is suitable for being i mmobilized, especially
Jﬁ IQ%% &%C]ym isRLdbld or ‘R{beln@’sugﬁﬁfb@tok Gigdds, especially for proteases,
zabl e supports. The photoprotein ntCIytln IS
fslukltlfﬁtﬁ @ férgrangferiasey used as a protein for energy
transfer systems, especially FRET (fluorescence
fﬁ%ﬂ%ﬁ%ﬁnrﬁﬁ@l% & Elﬂﬁ%fe%x) bexr%@i rebll § BHAARISGRORE especially for titer
resonahce 30 energy transfer) ET (field effect
deteaninhtianorss) substiate(fpy hiehemisalyserns Fwerislht fopprptemates prdinases.
(honpgeneous tine-resolved fluorescence) systens. -7
ﬂé hBBg}o%‘}H ﬁt@#ﬁh Htsgta‘ﬂé fr b§n§ﬁ§eﬁ %PL @abElo Espe@g) doﬂﬂled to antibiotics,
strates or Tigands, especially f pr ot eases,
doumiatt@@nmmeSmoumlﬁchﬁqs¢ceptal§@s coupled tpien Fbﬂ@ﬂd‘é andpther EIOW?Sn
is suitable for being expressed in bacterial systens,
I t
R B i Qepide e QR e o B o b S ORLL 8 flabel, especially
@nplek inansibivtics cqipedph @nwreatc@ppiechtoaewpms prscogplied éhjoa channels and
&ﬁ£ ﬁg used as a |l abel, especially coupled to
{Pbl 0 Ics, coupled to enzymes, coupled to receptors
or coupled to ion channels and other proteins. The
FreOblyataprotsin gmtsllytiveist suiteble fombeine 8¢t ablaereperier fagag @ the search for
I
ﬁggﬁﬁcglgglfil%tl\}g%gﬁg?ulﬂgsg gspgcgiﬁl 1&13&% (hlgnzyﬁ%hﬁﬂt cs:égaegmeggj to
receptors or coupled to ion channels and other
Preonéilytin. sige] mepsidp krorlssprudtetddé forrheigyskhas & Tepgiterasne irf e search for
{
SR oBF s ALY SipclBfn LTS AR BRI Okening)
(hlgh t hr oughput screenlng) The mtd ytin signa
Bepphotieritsin ahiytiguist wilsttde fior bived ngrdirsedl compencpteplodeteqtion systems,

e%ﬁ&:?allz ﬂfg{é Iﬁl§§ afél?é"rr{ -;fﬁl}(%cp Eﬁr@&?}m gﬁg ﬁ?agugﬁ) I1}f1§'1unoh1stochemlstry, for

‘é/estemlblqttglgoﬂrdneorﬂh@immcmtmyn ndytinis sui tabI e for
bei ng used as a conponent of detection systens, 15

speci al Y, i i L f
'Fh ethtopr?tgln m{Cl ﬁ gt%l ef?nF é)%l#lg Eﬁi“?do ?@Iuv\fggetﬁ gf:oﬁ ec‘lmlyzmg interactions,
ésbmaillyn goro prdtm-pmtmf onmfac'mnsr derc dPYA-piitten phntﬂr'«mp'ortst gfon DNA-RNA
ig%’éﬁc ér]ltsn If(fsr S@ég{ﬁg nflr?t[erack:)t%nnc ;lsfgor?gl{ﬁA pﬁ)*?e% i&gractions (DNA:
m@tyabdsrmﬁkmtaenanNm ﬁlfoamtlelomd) for DNA-protein
interactions, for DNA-RNA interactions, for RNA-RNA

[Nt ctions ot ei n,int C ; L

b5 it Baciftn it P eRialsRy b RHARL RRE o egpression in

Bdnedenfer @gissNdspcydlly in inSces ih ta@pinchafmstersbed ntheumadmals, ia primates, in
bel or fusion protein for expression in transgenic
QﬁW§W§9“E§%'EIaIIy inmce, inrats, in hansters

and other mammals, in primates, in

The mtClytin signal peptide is also suitable, as fusion peptide, 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 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,

especially by way of biotin, by way of NHS (N-hydroxysulfosuccimide) or by way of CN-Br.
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fish, in wornms or in plants. The mtdytin signa

peptide is also suitable, as fusion peptide, for being

used as a label or fusion 25 grotein for expression

in transgenic organisms, especially in mce, inrats,

THe PRBISBloRiS nﬁfl‘}tnpfshﬁﬁtablmtr@ uskdad4 rdPBE@SwhitHisf doﬁﬂcd to nucleic

in‘worhns or in plants. The photoprotein ntdytin is

agigp.teapseially orDMdonBNdsed as a | abel or fusion protein

for analyzing enbryonic devel opnment. The photoprotein

’I%%Mtkf)ﬁteinsm%mp k&tabRI oS sUP R RforRr WaRR ks &anl‘é@l/o proteins or
a coupling nediator, 30 especially by way of

IEW@an by way of NHS (N—hydroxysulfosu00|n1de) or by

way of CN-Br. -8 The photoprotein ntCytin is suitable

”[th rmt@@hﬂ Gight %gptﬁg ih1doRBMbILhs M@b&&p‘tﬁe @&%Qﬂnﬁ tseli@s a reporter which is
uclerc acids, especially to

Cpmicd)tprpmt@n&prmpmndﬂ inis suit abI e f or bei ng used as a

reporter which is coupled to proteins or peptides. 5

'%Q?h%ﬁo)@iﬂ &t@&tﬂ?%l suftd fof %e1h§ uétdSe aSHldr@blee ameﬁeﬁmng 1ntracellu1ar or
I on pepti de; bei ng used as a reporter which

egtyanslidar dalsiym esmednirations. pept i des. The phot oprot ei n

nmdcytinis suitable for being used as a reporter for

”ﬂi@%ﬁb‘t{)%rggld M%Q#u%laﬁé £ ehar§Xd 2R Slghi lefcade®intde Hlhr systems.
centrations hotoprotein ntClytin is suitable

for characterizing S|gnal cascades in cellular

By pheigproteiomivinghiieibis cotrbdro ruayiy eids Gieriiier & seiipl fogbeing used
&% @'U‘&I elpecidfy ﬁ)? NUrthB8 1€l &6 S&ltﬁck’ﬂ bRR! for fWpdsidae bI&Q; for ELISA, for
use as ‘a probe, especial’ly for Northern blots, for
r8olaicheidsedyenrtings, fooproipinamalyses Bt for ehip frslysest | SA, f or
nucl ei ¢ aci d sequenci ngs, for protein analyses or for
'ffarlé p[ﬂb@ e ﬁﬁ%lytgrh?s s‘ﬁh&ﬂl@ﬁfr‘%ﬁg Mhsddt ot }%élﬁlg'pﬁax%ﬁbél@@&a@ formulations,
or ng use bel I n ar nacol ogi cal

dspacially afectings, 2gems peidiodiek or smlé@pleel@lgﬂ agent s,
anti bodies or "small nolecules". 15 The photoprotein

?h}go f&te&r?m%él&ﬁr@gl Sitde fop%%iﬂg uééﬁqgr ée@fogﬁ@l%‘n‘;@ﬂl @&bns, es é)eclally for

gatlons especi al ocean, groundwater an
qcaaxegroumdv‘ramamirﬁﬁheumht;t oprotein mtCytin is suitable
for being expressed in expression systens, especially
x‘?%:ée dsEbdBAGkedsH It

’fl'{g S}_)[hoﬁ).g}/o'téug Qnt&fgglqﬂs géﬂtagl?mf&y ﬁél CP[I:I so oyt g&: mss nI sry]lstsﬁn? elspec1a y in
1sy3toetnm5kanch systeaukarwwl@l sHycmemp. yeaQ Sm@nsrrtltclbwichsystems in viral

tgn mmp§ghm§zu$§r%h§° suitable, as fusion peptide,

erng expressed I'n expression systens, especially

|n in-vitro translation systenms, in bacterial systens,
The ry@assm ssgpslt reptide is plsb auitabls, asipsive peptide,rfox/heing exysﬁéieém; expression

syglcems %speeglla(t %Og-v&owaﬁglgt% 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
interventions, especially in connection with invasive, in connection with noninvasive and in

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.
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The photoprotein ntdytin is suitable for visualizing

tissues or cells in connection wth surgica

interventions, especially in ceonnection wth invasive,

in connection with noninvasive and in 25 connection

ﬂe Avemtibh RS tefatds AR MRiflcRMidAr ot %)Iﬁﬁﬁxota_ iAentClytin, especially as a wild-

photoprotein ntCytin is also suitable for |abeling

typrmsetein asqfagjoraprateintand ps prstaganzsd ewtdy,  al t er ed

tlssues especial 'y in connection with histologica

ﬁ%ﬁ&gglk@ﬁlﬂg‘:io iR FRRRRGH oPthe Witk tin SIghAli e Btide, especially as a wild-

|ntervent|ons -9 The invention also relates to tﬁ

typa Profeinats aofksion protsin 4pA 61 WP BLEBIZSd FOIt i n, especial |y

as a wld- type protein, as a fusion protein and as a

Ty ﬁ’x?&ﬁ'oﬁ &fko %g{eg't@ theTnﬁ Sfie %bt@&oﬁ‘ nsﬁlt@l?h@‘ir? thel fe1d BE cosmetics,

purification o Cytin signal pept

espqrindly dhthypddigves, lmlcrn@rsowp@dp dpasetopthpaste aad bQﬂy ngtyders.

protein and as a mutageni zed protein. 5 The invention
S f t - i

BBy oS e ST BR &l PRAGRAERRCHERToTH K, Bectally dyeing

foodéttdﬁsbat}sm@pws b‘zkdtﬁxtdyse@d plasishpast e and body

powders. The invention also relates to the use of the

'pl}:o 981“:1’? &lsH el W 4 (1;19 ubObf ﬁ%%h&gpro?cﬁpﬁ%l?ﬁﬂ Yordﬂz&h@ Qaper, especially
oodstu bath additives, textileS an

praes @sds fPiper prmpemw@mams@dm@n@mfsm@leq he use of the

photoprotein ntCytin for dyeing paper, especially 10

’E}Eeeigwnﬂgtfal&ﬂref%&s 1 PRP fe JF E&%Gk?rote%{@ﬁﬁ%ﬁdﬁﬁ% liquids, especially for
andicraft articles. The invention also relates to the

water mstols, Heunriest byyeragesiand ieeCl ytin for dyei ng I|qU|ds,

especially for water pistols, fountains, beverages

ﬁﬁ:dmlv&‘x%on IRe rélﬂééet@tth@ﬁ‘se%f R ﬁtﬂo?}o%én WCMI? fd%sp%dgr:m% &5s, especially
otoprotern nt In for producing toys, especial

ﬁmmgémadﬁemhwd nakeup 15 The invention relates to

nucl eic acid nol ecul es whi ch encode the pol ypeptide

Tﬂe{ GlenkiSn pe'leﬁgslt $88eic Qéﬁg %%ch@s Nch 2ncoliP el ﬂ&%%tid@ Rvhich is disclosed

relates to nuc el c acl ecul es wnhi ch encaode t

moSE@EPNOd2. which is disclosed by SEQID NO 3. The

invention relates to nucleic acid nol ecul es which

FIL Rl R o R A5 W el o S6008 B8, ol Wi i disclosed

baSE@QEP NBed.am no aci d sequence which is dlsclosed in

SEQ ID NO 2. The invention relates to the pol ypeptide

‘g%‘c’jnl()%ﬁk%felagé_ﬂ BAuAGk o SHLNEE wilth Ghcdas ofll RHHEORRE wibh is disclosed

by SEQ ID NO: 6.

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

ID NO: 2.

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

ID NO: 3.

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
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25 The invention relates to the pol ypeptide having the
am no acid sequence which is disclosed in SEQ ID NO
6. The invention furthernore ngl.ates to nucleic acid
nol ecul es which are selected fromthe group

onsi 519, i% mo]r&ugl m@ EhcBdaGl FbriR ﬁ‘&ulvﬁ§hmhﬁﬁs the amino acid

ncode a pol ypepti I ch contains the amno acid
sequengench dsslasedkly IR BEOID NO 2; b) nucleic acid
nol ecul es which contain the sequence depicted by SEQ

D .

He Sehubiee WBSISEd by SEQ ID NO: 1;

@omwgﬁ%ﬁtag%dﬁ%bggghﬁﬁ% zes%vl e\e!’g}‘;lnuclyel cQaC| d 5

nol ecule froma) or b) under stringent conditions and
®hi chuelsisoansd anqlesiiep sptoisel sompliempntarg xiiapd thybridiges with a nucleic acid

bi ol 0183)19&1 fr&ﬂ Qi bpﬁcﬁgﬁer%tr g&g Qgﬁcﬁtﬁcﬁk Bnd Fhih Ehddde Q'iaolype tide which

hybridization o elc a ecul es can be carrie
out , dxbibitethatriplagical funciion ofzpletapsotein] ut i on conpri si ng
0.2 x SSC (I x standard saline citrate = 150 nM Nad ,

19831)\{L %{I‘Ggﬁ%ﬁ%ﬁ gfié:naéi@?udl@]tc Pec u(fl%gﬁpv\ﬁﬁplﬁ %h e?eol}lt T example in an
t Ee (rjua;oécelg (rsghmbml cmtnbxemng 62 xSt (gﬂ gtendand Sz:r:hlngi)c(l:tragcé iedﬂﬁ) mM NaCl,
trmleecfﬂg"élg[ ?ﬁfgkﬁt ggg: ézgﬂcﬂg‘ﬁ% alhgl?%fﬁogy with SEQ

IDNO 1 of at |least 95% and whose protein product
&xhi bivckict deil bletudegi \daéh dlffacﬂrém theofuckicpdvat mpieat@imentioned under c)

and f) nucleic acid | es. whi ch exhibit a sequence
horml%"ﬁ O&fgﬁg SRR i 80t | east 15 65% and

whose protein product exhlblts t he bi ol ogi cal function
of a rpjaretocmrdohﬂbamlesmmhienmmaismuembélompbgﬁw&ls SEQ ID NO: 1 of at least

nucle aci d nol ecul es e bit quen

honol O5 g/ gla% WHPSGEEy Hﬁ)%gjexﬁlggﬁ gﬁ%h@qg]ﬁa 1§n 8? photoprotein; and

| east 95% 90% 85% 80% 75% 70% 65% or 60% and

fhi ¢ hnuckivcaeitiemelequids yhédhtek hibit whequbnce hemelegewith BEQ ID NO: 1 of at least

ol ot b £ Thpe P AR a Bt ol R bR B § Pproproten.

sequence honology with 20 SEQID NGO 4 of at | east
dmved Q64 al&b¥ate8 @9nucleidaci dAbdtecules SYehivh e8RI%it andjuedee dbmology with SEQ

BN e ST P 1 B0 355 iy 51 PP B bR nd i
éRodeNEpoipopEIFEHich@asessethd froperficdiofla phdtemoteRs i n whi ch
the sequence contains a functional pronoter 5 to t he

hot opr ot ej n- encodi n he, | ader
BRI s TEBEG . BN St AL HBIEs "Bt G romology wih
SEQ W NeJ: at Sat 1dst95e4, 810, 35%53180%] BAL 786, BS Ypsres0PO sl Which encode a
descri bed which are constituents { reconb|nant DNA

PRyneRiide highgrossesses 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.

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.
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The invention relates to organi sns which harbor such a
vector. -11 The invention relates to oligonucl eotides
havi ng nore than 10 consecuti.ye.nucl eoti des which are
i dentical or conplenentary to the DNA or RNA sequence

12t 1r‘i\}<1.§t1cﬁ‘1t fedadel 't@ol@h&ﬁébln@& lﬁ(rmgﬁno?fhﬁan 00 b&isediBVEsildleBdes which are

according to the 1nvention e invention relates to
igsmtiead ;o somplameniary o ther ANAE FeA seapenaseol fhee ity frolecules or of the
r ' quences. The invention
O%%Fglt()iegﬁ?soﬁkr‘rééglﬁgystg$g¥&é1§§r essing the photoprotein
pol ypepti des according to the invention in bacteria
hn 1mkmy1@tate@ te phdtaproseing which v aneasied R e densiyydescaipgd nucleotide
#nventl on also relates to nethods for
ying/isolating a photoprotein polypeptide
accor ding to the invention. 10 The invention rel ates
The ipeptiordesiatestid ahethody éorrmp@smathe phetepigisnRAIXPEPtiss Agpording to the
ed by
S G Gt
accor ding to the invention. The invention relates to
THa énvgsonofisot rhletep romesheds tieri nyritinedien1#ting pupbpleproteincpadppeptide according
tgﬁ{:%\%nn to the invention as nmarker genes or
reporter genes, in particular for searching for
pharnacologlcal active 15 conpounds and for
heaeotian rektes Theeptideseviti¢hoeve alozg than § eonseratiyssaniag agiffeand which are
phot o t
S0 SBHEHT, HEegBREEHY alhdfts ek UBTIL B0 Howlosin, according o he
mvmemtl on as labels or reporters or as a narker gene
or reporter gene. The invention relat es to the use of
e VAR h
1n9$1?£19 9@%‘&% t&; hgltlge aoté'ltg \/\%&gﬁco rﬁﬁfeul fids sccording to the
1pmmrpasonaarkan geeSloy teportea gergs, in paticuar fmquanr:hlex for pharmecodogical active
| abel % 1g)rt egtlc ene, in particular for searching
crogjpourﬁlé active conpounds and for
di agnosti cs. The |nvent| on relates to the use of the
Thec Ingertioacickited epi the ede iaf ﬁE@hbﬁpN@nﬂacasrdmgmr Rlerlngﬁélﬁen or of a

S GBS SN L PRI G B SR BRirc c

geh€or et gdb. rel ates to the use of the peptide
depi cted in SEQID NO 6 and its underlying nucleic

Tty aB S S vstpl B aoufo BRI (BB MO: 2), or to the use of &

PR{cNEED Wagh catodac thev@oaqumm me€lytin dls ai la‘gain Gus trépDSter Phes a label or

invention also.rela esto n r
TSPTIeh e s TWARRTE ??'retoég?ﬁa? 5 Bl@ﬁ ﬁ(ﬂ gica aa%:c %Cr cfo mﬁmfnds and_for
difgodtiyent i on.

..._

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

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

The invention relates to the use of the peptide depicted in SEQ ID NO: 6 and its underlying nucleic
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.
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-12 The invention also relates to nonocl onal or

pol ycl onal anti bodi es which recogni ze the
photoprotein ntClytin (SEQ I DiNOG 2) or the
photoprotein clytin-2 (SEQ ID NO 6). The invention

"I%lesﬁwérﬁioﬁt HSo tr@laﬂpntgc}ngﬁ& on®l opoﬂo‘é's@dﬁﬁ‘lalan%ﬁieboﬂh@ﬁ recognize the
whi ch recogni ze he si etl e

PO B ND: CBahs BoRErogy Sy TREEQ YRt flon
furthernore relates to a nucleic acid nplecul e which

The . if6n86! 8o FOAR N GioRBRMR orcﬁﬁﬁ!locntal QrgleEle@)JthHCrlac%gﬁlze the signal
aci d nol ecul es which encode pol ypepti de

reptirieanf s Pbﬁepramfﬁ@t%)ém(ﬁSEQ&D@néb di scl osed by SEQ ID

NO 3; b) nucleic acid nol ecul es which contain the
TBEANGRES HeRLAloRIrehYes I5R dudelQicid molkOu1& Wwhitrab @él&té‘icfrgn the group
nol ecul es whose conpl enentary strand hybridi zes wt
causidtiogef acid nolecule froma) or b) under strlngent
conditions and whi ch encode a peptide which exhibits

he WO | & RERL A amino acid
) il et Rl L S Cncfoc h Wy Bloc; FRCFIcRRERE i amino ac
nuclémuwm@M$dwm¢§ﬂﬁH%ﬂ}N@t3oned under c) due to the
degeneracy of the genetic code; 15 e) nucleic acid

| eqhbies aihl AP SAGECD ARk a0y Sid 1 960

Hljg NO. 4 Swg%ﬁcggﬁﬂ%%@g andygér%lc%gg éz??r;eptl ded whi ch

has the biol ogical function of a signal or |eader
Pept ingeleic agi mojecylge Whiose gernrlemettasy sirand Wrliridizes WHthpp tnucleic acid

a Sequldafe MB %936) Wh(ﬁé? s§§1 rthoan% 291& wlic| 8R3le aq‘ép/ﬂde which

and encode a pept as the biological function
of a eghibitethe blplog@@icf@rrctlp@pﬁa signal @deatierepeptifieent i on
likewi se relates to a nucleic acid nolecule which is

ﬂgl e(h'i.l glc atfd %(%]%leg PHHR dlﬁQQﬁin‘ﬂh'e rlllgclglt: a@ﬂi IﬁH-fgc'uﬁ:E ?ncﬁﬁ:drféd under c)

Iecu encode a pol ypeptid cont ai ns
t he aiurmha@qgmerageqﬁ@ng@em ggkosed by SEQ ID NO 6; b)
nucl ei ¢ acid nol ecul es which contain the sequence

Siepl %Jaglc Q%/ld Aoichies Mdch 8xh é@ﬁ ge)q é(ﬁd@ L&h&io%}p&b %@l}%ﬁg?@gﬁﬁ of at least

whose conplenentary stran zes W
aci d 95¥odnd cndode f peptida whiph hiad th@ ipindogicat funetépmraf a signal or leader peptide;
condakéons and whi ch encode a pol ypepti de which
exhi brts the biological function of a photoprotein; d)
nucl ei ¢ acid nol ecul es which differ fromthe nucleic
faci d mydkie eci ewlavrlas whink dxhilyitiesequgnee bereolegy witheSEQ ID NO: 4 of at least

dege 0% N e%‘odé ?Sep%!‘@ﬁﬂcﬁ hé%%jeeb.iological function of a signal or leader peptide.

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;

c) 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;
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- 13 e) nucleic acid nol ecul es which exhibit a
sequence honology with SEQID NO 5 of at |least 95%
and encode a pol ypepti de whi chzbas the bi ol ogi ca
function of a photoprotein; and f) nucleic acid

eﬂol e%l:l@% g%'lﬁ&ec%?ég bWhich e@llgﬁg%@fﬂ@&e lﬂ@rﬁ&bwlt}Y\’SEdj HS&@ 5 of at least

| east 80% and encode a peptid
V\/n ic WS%a@dteh@db P oplgpsiptds Whicheasitesrpigdegienl ﬁﬁé%/@pﬂf étpé‘i’tﬂpr(’@m and
The invention also relates to a nucleic acid which is
S dea%gle{ctﬁ@lg rhdledufd€ Wmfcﬁ%ﬁﬂb@g SQ%E&Q ﬁx@tﬁ&%gya\ﬂﬁ*h SBHIISNO: 5 of at least
on alns a functional pronoter to the coding
sequetfteand Ehende apelpdptide Which brsake hidegieah funaiian ghriRhespprotein.
RNA vectors which contain the previously described
h&e‘nﬁorﬁﬁéoﬁélate@ftﬁggﬁ&% at?f@ Ivfifn %s%%cn@e&’ﬁ%@ﬁre&amg I}])aragraphs and
previously described are kew se in accordance w
wiieh coh@irisia\fanretipmah profieter b o dhietdoding sdquence.el ates to
ol i gonucl eoti des having nore than 10 consecutive
"méQL\eegh&gﬁt?luM'rg&mbﬁﬁﬁ A Rf@g veQtbrs %ﬁ%l &Hﬁﬁttﬁ{ MetiBus®y described
const1tuent sequence of a nucleic acid nolecul e as
wekoracded above. The |nvent|on also relates to a
pol ypepti de which is encoded by a nucleic acid
e A i
jpednyipept i des in bacteria, viral cells, yeasts or
eukaryotic cells or inin-vitro expression syst ens.
e%}‘&r[‘élh altés l&? X\flg%gucrlf‘olnﬁéserﬁ hg n‘@re‘%&rhﬁﬂcoﬁlggcutwe nucleotides which
pur yi'ng |so ating a polypepti according to the
aredentidabor, cop@leTivataiyntp@rvongituent eawingeof %mw!eeosaqitbmolecule as described
tides having nore than 5 consecutive am no acids
I'€h are recognized i munol ogi cally by anti bodies
di rected agai nst the photoprotein ntdytin. The
Threv mtrition alser ehess o raepalyientidsswhich pe prciodesls bih aiiuplgicnastde sequence as
5e§1 g‘&ggsecutlve am no acids which are recognized
| fof odgical |y by anti bodi es directed agai nst the
phot oprotein clytin-2. The invention also relates to
Dmphmia'sn disoelatgs o methbrhfwr Sxpowsisethe ehorementiones! rdsipepsides in bacteria,

nol oqi cal anti bodi es
i el ity AR SR R B e e
di scl osed by SEQ ID NO 3. The |nvent|on also rel ates
Tlm: inegition Ekewiseviehtps it r encthod forSpurifiingéiseletinger polypeptidggicensding to the
gh are recognized i mmunol ogi cally by anti bodies
B'748%ed against the photoprotein disclosed by SEQ I D
NO 6 (clytin-2).

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
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).
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-14 The invention relates to the use of a nucleic acid
according to the invention as a marker gene or
reporter gene. The invention _ghso relates to the use
of a photoprotein according to the invention as a
1208l enfn refa?eg Q8 1eluse Bf 4 %1&1@¥&@5&c@ﬁ1 (%L{B ek PRFi6h as a marker gene or
relates to the use, as signal er sequence, of
epecteegeme.aci d whi ch  cont ai ns the sequence depi ct ed as
SEQ ID NO 4 or a sequence having 60% 65% 70% 75%
’ﬁlg veﬁﬁcé? 9150 Ee@a{es tBrtﬁJ @srea&l aypﬂ?)%\bkdﬂgn QG diRERBUBE GRention as a label or

entit The i nvention also rel ates
regerehe use as si gnal or Ieader pepti de, of a peptide
whi ch contains the sequence depicted as SEQ ID NO 3

5 %
il B AR O B0 DG nGoif o Sl e, Pl hullol s which
SHGink [ﬂue_l\l@quéﬁce dépectedasePEQ 8D NQ:kéeor & sequericathewyng 68/ /@h@%, 70%, 75%,
9L | 9 a0 .
%)ﬁfgs%‘%r %&% red erats) / gxgg 9§/n sg %%greo eéllﬂﬁz%\?ﬁéﬂ“{gmayg ?'used
to the signal or | eader peptlde into cell organelles.
Tﬂhenvmmemlsa)nla@dssm theeisataeSIgnfd or feaderseptiviei efte peptide which contains the
descri e | héeye b 0 0
SRR PPl B ROEH oY PRI AR b, Bk vk s s, 80%, 85% or
9084, , atefsatilphdvive 95%6 saqbcrrch idestitd @sthISERED N® X he pr ecedl ng
par agr aph, with the cell organelles being the
t icul )

i aRBST e rHES bt )yl AR BRA e b R pagraphs, o
ﬂrzﬁnspﬂ:@t}ﬁgqﬁﬁdmawhﬁE@e fisBd NdGhe sigraisoxdeaglﬁlgnatldmnto|celhghganelles.
sequence The invention also relates to the use of the

Pt [ . . i .
—95’ eoht Omso {ehateség %c‘%g %ﬂé’ggsu‘géﬁg‘egegé‘l\@e & ?eéna: - %%uggbh’ with the cell
d)r@ﬁﬂ&fsbpﬁmxddnona'ﬂme invention |likewi se relates to the
use which is described in the two precedi ng paragraphs
LB BRI BBl i il Ty IRl bffrapt, with the cen
d)rgaﬁénésltﬁmgﬂieseﬂddpﬂﬂsﬁmcﬁstld:umm ER)use whi ch IS deecri bed

in the precedi ng par agr aph, with the cell organelles
f}#elg%ggorb\ﬁrtg ngrrer g%%r It%_ehlgse R enBc'lQlQ acad %:%H%n%% ghl%ﬁ 1st(%})1i’cted as SEQ

I NO: 4 hwen sigial orl@dg&ﬂ@ieh&s be| ng the endopl asm ¢
reticulum (ER). The invention |ikewi se relates to the

oo S G Re e Ao IPERPA PPl AFN0Rs and whic

wtdiﬂsehmmmu-apencaamhgw ortlbz&let psepadn‘,l on also rel ates
to the use of the nucleic acids according to the
Jrflﬁventl .on E\s .- 1? S . . .
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,

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
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reporter genes in searching for pharmacol ogi cal active
conpounds. Expressing the photoproteins of the

i nvention The production of ajgolecule which, after

t he gene has been introduced into a suitable host

r%)ﬁ)lﬁLér ngngb iff SR f(g ainRESbEL 9&RE cMBbduiad S ¢l oned into

ression v r to be transcribed and transl| ated
is ternmed expreSS|on Expressi on vectors contain the
control signals which are required for expressing

Expressing ﬂle tonrafeins ef the inveriyotic cells. In
principle, expression vectors can be constructed in
two different ways. In the case of what are 10 terned

Tchp arsloetioptaf ermdlepsleorich, mfier (i eaneibas base swduesd intpa suitable host cell,
%ﬁie fopﬁ %n yéeﬁé il ?sr}:?oﬂeﬁ imd £H &'s%&gve%t%r %fbe%m%&d dnd translated
ca active protein. hi's purpose, th
1Equme<$ Smﬂsswec Espressamr veemrsalwntﬁtlh éhds coryrel Slgaals c’dmhr gie required for
nal s [& the expression. In the
eé%gsesméfger\}ﬁ% AP g E 1yqug ?’?rgu a&?%{l%pgt i on fusions, the
proteln encoded by t he cloned in foreign 15 gene is
F BHRGip g,geg{prg (5‘?’1 Vct%gssc\{a\% %?sl Sc{ 161?%/ n%exﬁar'l\{\'u}g}% Inctgg §$’s§ of what are
té‘aﬁf&ﬁ &Qﬁscﬁpt@ﬂﬁﬁﬁon%h@;hoﬂfn&nﬁc&lﬁdj by thel cfooed-inHereign peressiyothesized as an

includjng t start codan and 0ossi bl of .
e e HBREAD SHEOPRG: FHeTRPr@et: s b v ¥oafeg al the 57 and

Nystiol sipial vilith droreg@iredffon theekpredsioigi nate from the

vector. The additional inserted protein noiety not

only in many cases stabilizes the protein, which is

IE@I?@%géj opylgit hlgeoﬁl‘rﬂelmletﬂaln'lslﬁtlcfm{ﬁb@ t]'@%ﬁ@t{:mab@aidﬁdi by the cloned-in foreign
r eakdown cel | .ul ar proteases; can a

B CRBPSSEhiose @Frn‘ﬁlt}h%ﬁlﬂthre%ﬂf"é’cni"ﬂﬁ%t 38 DR GeiFeS mﬂ@f/eﬁsrﬁ hybrid protein.

RisChnd & coht®s ¥BHals WRRK @reREQHSH @ theddkpleakeh, [ﬂcﬂlﬁﬁlg@lhetd&&f codon and,
transiently or stably. Suitable host organispgs ar

nossilisr 4 aart pé ghet sequeppds apeeding the Ncisrnel ©2ISYS Plitg. hybrid protein to be
fgx%e'df Xﬂlé}&té ?S‘m RILOSLRE Ot 120&itifHal trR& el PYSER nRet? Rot UAS/ in many cases

I'sol ation of proteins (after they have been
stabdlizex fheameteid, adichdh [epcoded by depuelpmadyin tereign geps Ggaipg breakdown by

C%Hulaxf r%%%léegl it c?h af:&B 9e. L{Qéﬁfﬁ)“r‘ rdeféﬁtlrgs&rﬁbl%lﬁﬁﬁdth%&ﬂwﬁrotem which is

are a or puritying prot e solid/l
foeypr dhé expréssion clrmtke phpe pliter Grnsiantly on skl swahxetmst organisms are

tl}agtg}xg L Ig%%vﬁru%s or gl?kagpﬂ!: gysté:g}g procedural step is

en separ s fromthe culture
medi um when clarlfylng the crude extract after having

u d the cells.and renpoving the cell debris, and
ﬁb}{é‘%"‘gég lﬁ’tt?pﬁ&teg'rsf’fa?éﬂve M's after precipitations,
etc. It takes place by neans of centrifugation and
filtratio In order t ai n |ntrac [ | ul.ar rot
TeesQion Shaimsgete die dueregy B grereneny off s Bl med proten

peificht@R: maegesmmemrmgﬁﬁhezi&ﬁ@hdaﬁ are@idinble fortpatifyingpréteains.
or glass bead mlls are used for this purpose, -16

depending on the scale and the organism Mechanica
B! SolidNiqBar &bh@fish andl Yakit radeRAGC irt lcB@icBML walk Gsolating proteins. This

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.

High-pressure homogenizers or agitator ball mills or glass bead mills are used for this purpose,
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used, inter alia, on the |laboratory scale. Both in the

case of extracellular proteins and in the case of

intracellular proteins (follawsng cell 5 disruption),

various precipitation methods using salts (in

(E?Jn'&lln% \bh e LAERRY MEbSohiERINIChHica EAPRIcBrati@ls\BiMIErasonic treatment are
ol s or acetone) represent rapid and efficient

lﬁﬁth@ﬁ@h%@ﬁﬂEdHE@%@Wé@ﬂ%g proteins. \en

intracellular proteins are being purified, it is

desirable to renove the sol uble nucleic acids . _
F(q@h acthe casatof exirastlivier prejeine guship|the case phigtranellelpmpraiging 4fodowing cell
e&lrgg)t @H]i(fl]lg ﬁew(pft%‘o%)metlwag ﬂsﬁ%garlt@%ﬁ 'af*t‘llcﬁﬁr an%&ﬁtﬁh iifate) or organic
erng 36 carriers $tarch or
]ve1$tse I(zguﬂml)s mraeetorreé qepesstiityrapid ded effisfent methadi foy conpentrabipg proteins.

%GCI gaceﬁlltllarn ote gn}e elmn (l)l{’lglgck 1tt 9 dgsl?llagll Do ?e%bmtsﬁlﬁble nucleic acids
re e ? ﬁ& Uuner ous CthﬂH ogra | C
(ﬁﬁtlbﬂdﬁ)na’ndx F&a‘rdxlampkanstrmtohqdm s{tHiss or ptotaprine sulfate). When extracellular

R B PR A9 o B0 SR AT LRI ol et scing
thd gredipiciding LEeaB Sy ordérgo obtwinistdifkes fhich lre gisicl egirandle.
purification. Columm chromatography is also used on an

i ndustrial scale. 15 Affinity chromatography, which

MiBKe2Sus Mﬁﬁﬂaﬂig&pﬁid Irhéthedatahd® parﬁﬁ@{ fethodf (abgorption Smmmagraphy and ion

100s per step, .is especi.al ant faor

FEBORG CORaEPl) Bslt FRR Lﬁlfﬁ?lgp PhioBRirg Bl At degrophoreses) are

AvEil Bl ¥ E€hi¥h-dédradl Rirified tieh | Cd1Smn JMS&atbgrklﬂxyeé(ilﬁcﬂ&‘s% buhrddndustrial scale.
rotelns they have to be concentrated befgre bei n

G G g R AT R T SRR CREES 100s per step,
M%ﬁﬁaﬂgﬂnggmﬁtﬁkﬁﬁqgmnmﬁyamﬁpnt|oned ultrafiltration
has proved to be of value, on an industrial scale as
well. Inorganic salts which acconpany proteins are

é;(n%&’éi'ﬁm lpyotéiﬁ‘sdfc%hfqulrglaﬂl\rél}l Bieu€ 81@iRE. BReNefdxGacellular ]i)rotems they
appl i cations. é can be renoved by, inter alia,
¥

Haiv¢ to ba ¢qypentrgteé|by asbeinggsuliieated tq ﬁ.lgflq:rd.ﬁe Iggdglan)ra}ogtée methods which

1{% {adgfoe%rrgén%loﬂe% {t{%gfﬂﬁﬁ& RR H60éd BS Scp af Qath'leo BR an industrial scale as
nmpor t ryrn ods are vacuum rylng, freeze

wklyi ng and spray drying. Nucl eoti de and am no acid

sequences 30 The photoprotein ntClytin is encoded by

the follow ng nucl eotide sequence (SEQ ID NO 1): -17

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

%%agcdg ai%’g’%% ecr%&%\ge%tbty?%%% gl?at tgetl ?%a%aatdla"f‘%ﬁ%ﬁé‘%ﬁr%%&&a

at gcaaaggtttacaaatcgtcttctttccat gtcggctttacgt gcaagatca

lggat ! gca\iacg? i dry pr tions. ant ing methods are vacuum
P Bt Of Rrlsinscg st e 5 PRETe R ERL SRR &

aaag i@t gihg fnd spray drying.

gatttt gcaaat ccaaaat ggat caacagacacaaatttatgttcaactttttg
gacat aaacggt

ﬁ&@gﬁﬁQ?ﬂ@&ﬁﬁﬁ@&ﬁﬁg@hgggatcgtctccaaagcttcagacgacatttgt
gc

aaact ggat

The photoprotein mtClytin is encoded by the following nucleotide sequence (SEQ ID NO: 1):
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gcaacaccagaacagaccaaacgt caccaggat gct gtt gaagccttttt caag
aaaat gggcat g
gat t at ggt aaagaagt t gcatt cccagaaytt at t aagggat gggaagagtt g
gccgaacacgac
gtggaactctggtctcaaaacaaaagtacattgatccgtgaatggggagatgct

ttttcgacatt
A AR RS AT P K g TAP g e R
a}:mabaggt'ggﬁ:aaatcgtcttctttccatgtcggctttacgtgcaagatcaagattgcaacgc

aac%?cgggg @tt_ @%%QQQQM&%QQQQ%JtQQQQQQEéégc%%tttzgggé‘@cgat cct

caaa
ﬁqtgaeg@@@m@a@atga%%wgésaeatz%%aargtgcétte&t:@@%%Fd%&&ﬁs@@%‘faaacggt

EBQ&Q@&Icattagatgaaatcgtctccaaagcttcagacgacatttgtgctaaactggat
e e
gﬁﬁtatggtamagaﬁgttgcatt¢aqﬁgaaaataE@ﬁagggaagagﬁagagytagcag@acacgac

attgtat
piadatider e s s g esncac
t@gacﬁhasagg@a@ggantmﬁmgaépag@,mfm@éaa@c%tmggpegwctctgga

a?t)ct tccatca acgaa C E a ttcaaacattgtgatttggacaacagtggcaaa
R ORTANEET o

NRL LS ALRA LLATDSKYAVKL DPDFANPKW NR
ﬂttgatgagatgaccaggcaacatttaggcttctggtacacattggatccaacttctgat

dd A NCK G dd Bl VEKAGEE N 5444k DA PECIKRIAGBANEA I HEAAMENDY G cagt tgt

SH LR R A e

WEEKMME DYBERMERGHE EERWTR DR ESBER YONPARR afRe -3

putati ve signal peptide of the photoprotein mtdytin

ﬁ@@lﬁ?ﬁ% iiCadiPleb BALOG 2)(SEQ 1D NG 3):
TNRLLSM

BALRA "and has the follomnng nucleic acid

HORETBL VB ALB ARG QBT AN ST ARSI YK LR RREANPK WINRHKFMFN
}flﬁ@ﬁ%ﬁﬂﬁﬂtw Hlfsxﬁ‘l@mﬂﬁ TQdMoEﬁAQEMmeYQKEVAFPE

ow ng nucl eoti de sequence
BONK S ANBEATGIAGKT PFS‘@L&ID@E GICPSDE

R T H DL NS GR LRV DEMIR QI GEWYTEDRTSDOLYGNEVE T anca

CCAA 30
TETRGMAEATEEAASATEGETHAAGAGAONSAMEITTATIOFESRAGTET foltp®mmy  sequence

@M&&AAAAATQACTTTGGATGAAATTGTCTCQAAAGCTTCGGATGAC
ATTT

MQBETHRACIMISEABAT ACACCAGCT CAAACCCAACGT CATCAGGAAGCTGI TG
AAGC

%%{%%%I&%JJWHQTWAA@AGT CGAATTCCCAGCTTT

ACGGATGGAAAGAACT GECCAAACATGACTTGAAACT TTGGT CCCAAAACAAGA
AARtgcaaaggtttacaaatcgtcttctttccatgteggetttacgtgea - 3" (SEQ ID NO 4)

CTTTGATCCGCAATTGCECGAGAAGCCTGTATTCGACAT TTTCGACAAGGACGGAA

S UG el e SN IO Sl CoNTetaE eAN T ol

ATCA
5\_

GATCTCAGCTCAACTTGCAATAAGTATCAGATCAAATTTTGCAACTCAAAGCAAATCA
TCAACTTCATCATAATGACTGACACTGCTTCAAAATACGCTGTCAAACTCAAGACCAA
CTTTGAAGATCCAAAATGGGTCAACAGACACAAATTTATGTTCAACTTTTTGGACATT
AACGGCAACGGAAAAATCACTTTGGATGAAATTGTCTCCAAAGCTTCGGATGACATTT
GCGCCAAACTTGGAGCTACACCAGCTCAAACCCAACGTCATCAGGAAGCTGTTGAAGC
TTTCTTCAAGAAGATTGGTTTGGATTATGGCAAAGAAGTCGAATTCCCAGCTTTCGTTA
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??GQAGACGCT GAAAAGACCTTCAAACATTGCGAT TTGGACAACAGT GGCAAA
AGQ‘(IETTGACGAGATGACOAGAOAAOATTT@XBATTCT GGTACACCT TGGACCCT
A%’%%WMWW@fW@@MCMGMT
W?M%WEWW%&WWGTGG

cAr T A THIA ROGAMAOOMARPAOOAANART C FGTRASCTGTCCATCA
el ds an am no acid sequence of (SE ID NO. 6): 10
DATTASRA AP RODKEERASERATIIA IR (A AACTT

P R SR rerconcrocTroecerace

ANV FEROGEGST GLORNK T YOG SCLTPSARBACK THRATDCONSEAAARC TTTACG

%WTWA?@%Z@% T.Ti‘f. G PR G RARATGAAAANTATT

A Figure 1 shows
the pl asmd map of the vector pTrlpIEXZ ntCytin.

ure 2: Figure 2 sho d map of the vector
ﬁﬁ%ﬂﬂ%%aﬁlﬁ‘ﬂg CIdese eélﬁcr \eﬁ#&@%ﬁefns shows the result

of the bacteri aI expression of nmtCytin and the
MTDIT ARK N ASKUKINRERPKW VR 8K FMENRLDINGNGKIT By SKASDDICAKLGAT

e N
AVFDIFDK DGSGRIS) DEWKIYGS18GIPSPEDA EX TEKGWD LTINS GKIAY PEMTRQHLG
&X&Eﬁ?ﬁ%@%ﬁ expression of ntCytin and the
t|V|ty of mdytin foll ow ng

expression in CHO cells. (Y = RLU relative |ight
THabd stqueXces afkEproduedinithdweipencelptiesent ation in nol/1)).
Figure 5: Figure 5 shows the kinetic analysis of the

ascenge f ndytin. (Y = RU 25 relative
ﬁ“ijjr#“&m‘?%”ﬂ; ‘#Re [seconds]). Figure 6: Figure 6
shows the kinetic analysis of the biolum nescence of
Kigetin. ( Figur®L Kiows thelpdesinidemdy aflthe wgotiot SITiplEX2-miGiptin.
[seconds]) Fi gure 7: Figure 7 shows the alignnent of

A e s G L

the nucleic acid IeveI -19 Figure 9: Figure 9 shows
Fipee al | gnritigtre G stolwgt the, remtObfythﬁnbaaWdachSP(ﬁSﬁOlQ oftmiCh@gin  and the
am no aci CLlOaneineslcence 2agt1v1 rFpmt%%tm following bacterial expression. (Y = RLU:

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

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

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:

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.



Exanple 1 The Contech plasmd pTripl Ex2 was used as
vector for preparing the construct which is described
bel ow. The derivative of the .vector was desi gnated
pTripl Ex2-m A ytin. The vector pTriplEx2- 5 mdytin
Mekge ySed flﬁigur@@%gﬁsslh@gihgﬁrgny b Blylif! R@@randlclysi¥-3t2 M amino acid
Frgure 1 shows the plasmd map of the vector

pTri pl EX2-1atetl ytin. Exanple 2 The O ontech plasmnid
pcDNA3. 1(+) was used as the vector for preparing the
construct which is described below The derivative of
the vector was designated pcDNA3-ntCl ytin. The vector
10 pcDNA3-mt dytin was used for expressing mdytin in
eukaryotic systens. Figure 2 shows the plasm d map of
the vector pcDNA3-mtdytin. Exanple 3 Bacteria
expressi on The bacterial expression was effected in
the E. coli strain BL21(DE3) by transform ng the
bacteria 15 with the expression plasm ds

pTri pl EX2-m C ytin and pTripl EX2. The transfornmed
bacteria were incubated at 37C for 3 hours in LB
medi um and t he expression was i nduced for 4 hours by
adding IPTGup to a final concentration of 1 mM The
i nduced bacteria were harvested by centrifugation,
resuspended in 50 MM Tris/HCI (pH 9.0) + 5 nM EDTA and
di srupted by ultrasonication. The |ysate was
subsequently centrifuged at 13 000 rpm (16 000 ref)
for 15 mnutes and the supernatant 20 renoved. The
supernatant (dilutions 1:5, 1:10; 1:20 and 1:50 with
Tris/HOJ pH 9.0)) was incubated with coel enterazine
(10E-07 M coelenterazine in Tris/HJ pH 9.0) for 3
hours in the dark. The bi ol um nescence was neasured
in a lumnoneter directly after adding 5 mM cal ci um
chl oride. The neasurenent integration tine was 40
seconds. Figure 3 shows the results of neasuring the
bi ol um nescence of ntClytin in bacteria. 25 Exanple 4
Eukaryoti c expression Constitutive eukaryotic
expression was effected in CHO cells by transfecting
the cells with the expression plasmds
pcDNA3-nt C ytin and pcDNA3. 1(+) in transient
experinments. For this, 10 000 cells per well were
plated out, in DVEM F12 nedium on 96-well mcrotiter
pl ates and the -21 plates were incubated overnight at
37C. Transfection was effected using the Fugene 6 kits
(Roche) in accordance with the manufacturer's
instructions. The transfected cells were incubated
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overni ght in DVEM F12 nedium at 37C. The nedi um was
then renoved and replaced with 50 | of coel enterazine
(10E-07 M coel enterazine in PB§.. The cells were
i ncubated at 37C for 3 hours 5 and ATP (adenosi ne
%{@sphat e) was then added to a final concentration
.ITM The neasurenment in a |um noneter was started
directly after the addition. The integration tine was
Exammdeohd, with the total nmeasurement tine being 60
seconds. Figure 4 shows the results of neasuring the
Bl 1ML AGIEE fExAt &GP he BR QhRh i cribed
10 BLAST%E{%SW%f avgﬁﬁgsé'ldqugltym sﬁ?ahﬁ%td ytlﬁm;t thls des
betiva Fha dedvatise ef the septpr eaDSFEBsed PTU BB st t18E ryector pTriplEx2-
' L&A, 8, Score = 368
’ﬁ??ﬁ“l?%ﬁ%%”@%@ - tb%]ct)“ “lriﬁ%g%]‘?l i thi@: 171/ 195
(87%, Positives = 182/195 (92% 15
Eigtpng@lg&mhmaﬁm@mi tit yectonp PHREXZ$¥FLYEPhi al i di n) ,
pin S28860 clytin - hydromedusa (Cytia gregariun),
%%49754 11 clytin [dytia gregaria]l,
8293. 11 apoclytin, Length = 198, Score = 368
bits (945), Expect = e-101, ldentities = 171/195
TR 7Gkpntechmpasmid v@%NM @D anBsedgp the VEQIos i pIepAINE S gonptruct which is
&é@&ﬁ)@@ ql)e%gv(r) té[?nlz rhgfﬁwacﬁqg Gk tl%cs yaud e&ds%e@@ﬂaﬁéd H@lﬁﬂlA3 k@P&E. NThe vector
nca@m -niCdgin was yw/qupl(emm@m@m pukagyotic svstzmgs (93%
>spl@@77091 OBL_OBELO Qoel in precursor (OBL),
Igggéé%%s%giwd fa P%of%hé Wl DN 3-HGytin.
ci um Regul at ed otoprotein oelin, Determ ned 25
By Sul fur Sas, gblAAA67708.11 unnaned protein product,
Exampled= 195, Score = 327 bits (837), Expect = |e-88,
Identities = 150/193 (77%, Positives = 170/193 (87%
BEARArOER {Qih- 11 unnamed protein product [synthetic
construct] Length = 195, Score 326 bits (835),
Expect = 2e 88, ldentities 30 = 149/ 193 77%
ﬁ@shaﬁqev%xpresyrpemgsfff(cgm the 5 coliesgincApd o5 by Transferming he bacteria

\pfé}gf‘hg 'e@pr@gsfaq lﬁ%m[d% é@ﬁg’@k&%@%ﬁ Lhy ‘;ﬁ"x]éplEXb- en@tdinsfork®a bacteria were
mcubated ;t 37°C for 3 hours inL medlurpnea?&i the expression wacsi ?r?dtulcgdl fgrs4 hours by adding
IPTG up to a final concentration of 1 mM. The induced bacteria were harvested by centrifugation,
resuspended in 50 mM Tris/HCl (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
removed. The supernatant (dilutions 1:5, 1:10; 1:20 and 1:50 with Tris/HCl pH 9.0)) was
incubated with coelenterazine (10E-07 M coelenterazine in Tris/HCI 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.
Example 4

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

>emb|X70221.1|CGCLYTIN C.gregaria mRNA for clytin, Length = 747,
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,
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>emb|AX702187.1| Sequence 85 from Patent WO03006497, Length = 537,
Score = 664 bits (345), Expect = 0.0, Identities = 503/582 (86%)

>emb|AX702185.1| Sequence 83 from Patent WO03006497, Length = 597,
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>emb|AX702183.1| Sequence 81 from Patent WO03006497, Length = 597,
Score = 664 bits (345), Expect = 0.0, Identities = 503/582 (86%)

>emb|AX702181.1| Sequence 79 from Patent WO03006497, Length = 597,
Score = 664 bits (345), Expect = 0.0, Identities = 503/582 (86%)
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Example 8

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
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.

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).



--- HYDROPHOBI C SCALE USED GESKDGVHLECS
HL70. 0060. 794- 0. 2630. 368 5Mesokk 1. 673- 0. 382- 0. 7030. 048
MiHd_07524. 3264. 1535. 9472. 450
R%ﬁmggpggggﬂ 387.2134.2181. 796
"10013.°7488. 8274. 4772. 427
MiHd_10516. 58111. 4265. 0563. 453
QHmax_0750. 4380. 233- 2. 4901. 692
0950. 525- 1. 400- 2. 3940. 674

SeaEgnd9 0 aner00BELPH0- 2. 2921. 550
THpRY _d0nQmQ018n800- 2.166442540

in : Sequence nuABUKY YK NOMAPLED SPRAMATERS ength : 198
@g% charge of query seguence : -11

Analyse¥/At4dH®NOF COVPUTED PARAMVETERS -9 Net char gé of
MMBEY: SEQUANCe r32: afnaliysedrsegin Lqbunber of basic

residues in targeting sequence 2 Nunber of aci di
Nabrgues 35 disr eI MNP SquERAtRSting ESTHTRESI te 8not
Qeedbgbabt e : not predictable

Cleaved sequence : -

HYDROPHOBIC SCALE USED

GES KD GVH1 ECS
H17 : -0.624 0.259 -0.308 0.295
MesoH : -1.573 -0.241 -0.642 0.060
MuHd_ 075 : 14.019 3.641 4.408 1.523
MuHd_095 : 7.994 7.898 3.285 1.838
MuHd_100 : 13.734 9.836 5.597 2.742
MuHd_ 105 : 21.185 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
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
Aequorin :

Sequence name: AEQUORIN

Input sequence length : 196 aa

VALUES OF COMPUTED PARAMETERS

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

Cleaved sequence : -
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H17- 0. 4290. 341- 0. 3130. 313 MesoH- 1. 778-0. 307- 0. 7180. 053
_MuHd_ 07532..92817.5097..3515.708 MuHd - - oo
09530. 87420. 3449. 0745. 834_35M

10036. 59622. 66610. 0516 FFBRORNIHR{ C SCALE USED

10539. 17419. 33610.@%97. 609 kbrax GVH1 ECS
54.9007. 087- 1. 2 684

Hgé513 60010. 1001. %éﬁf 390 ~0.263 0.368

MESOH4. 00012. 6001 BOIB. 060- QGHﬁax -0.703 0.048

mhEa60$9013..067- 0 468% 920 12653 5.947 2.450
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PROBABILITY
of export to mitochondria: 0.0148
Sequence name: CLYTIN
Input sequence length : 198 aa

VALUES OF COMPUTED PARAMETERS

Net charge of query sequence : -9
Analysed region : 32
Number of basic residues in targeting sequence : 6
Number of acidic residues in targeting sequence : 2
Cleavage site : not predictable

Cleaved sequence : -

HYDROPHOBIC SCALE USED

GES KD GVH1 ECS
H17 : -0.429 0.341 -0.313 0.313
MesoH : -1.778 -0.307 -0.718 0.053
MuHd_ 075 : 32.928 17.509 7.351 5.708
MuHd_095 : 30.874 20.344 9.074 5.834
MuHd_100 : 36.596 22.666 10.051 6.762
MuHd_105 : 39.174 19.336 10.378 7.609
Hmax 075 : 4.900 7.087 -1.223 3.684
Hmax_ 095 : 13.600 10.100 1.251 4.390
Hmax 100 : 14.000 12.600 1.601 5.060
Hmax_105 : 6.650 13.067 -0.468 3.920
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GES KD GvH1 ECS H17 -0.288 0.341 -0.213 0.313 MesoH

-1.519 -0.206 -0.681 0.081 20 MuHd 075 32.594 15.092

8.192 4.075 MuHd 095 36.090-4€. 707 8.836 6.716 MiHd

100 38.617 20.269 9.682 6.851 MiHd 105 30.267 16. 082

_8.229.5 470 _Hmax 075.6-533-6.417--0-793--2.-508- 25- Hrax

095 13.600 10.100 1.251 4%1?& Hrax 100 13.600 10. 100
0

1.251 4.390 Hmax 105CF3E4

. 150 1.612 3. 862

of- export to mitechendriar:- 022047 ------------------------
o PROBABI LI TY 30 of export to mtochondria: 0.3974

1

skqnghde na2@28 asyYBBN-2

‘in : Sequence nane: ntdytin | nput sequence

-sequence=8 “Anaf ysed 17egi~on34” Nuntber “of ~ basi'¢ “rési dues
in targeting segyenge®rNeolesTey raekdicER®esi dues in
targeting sequence :0 40 Cl eavage site 17 -27 g7eaved

NegqalHee® WORBTNRLISVMSRCRA
B9 0o 350 5550 G0, 00" o0 G Craehos

Number of acidic residues in targeting sequence :

Cleavage site : not predictable

Cleaved sequence s -

GES KD GVH1
H17 : ~-0.288 0.341 -0.213
MescH : -1.5189 -0.206 ~-0.681
MuHd_075 : 32.594 15.092 8.192
MuHd_095 : 36.090 19.707 8.836
MuHd_100 : 38.617 20.269 9.682
MuHd 105 : 30.267 16.082 8.229
Hmax_ 075 : 6.533 6.417 -0.7893
Hmax 095 : 13.600 10.100 1.251
Hmax_ 100 : 13.600 10.100 1.251
Hmax 105 : 13.417 10.150 1.612
PROBABILITY

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

Input sequence length : 228 aa

VALUES OF COMPUTED PARAMETERS
Net charge of query seguence
Analysed region

Number of basic residues in targeting sequence

Number of acidic residues in targeting sequence :

Cleavage site : 17
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MesoH 1. 623-0. 215-0. 7010. 073 MuHd
07533. 39419. 3228. 6347. 593 MuHd
09534. 72619. 6348. 1108. 861 Mukd7 -
10032. 82516. 5967. 3767. 520 10MuHd

chQR34840 3237. 4107. 865 MURBRRNRLLSMSALRA
07516 68317. 7332 8515 763 Hrrax

15

H17- PROBABILITY of -B&ort Pe4ddtochdndépa: 0.098P2 The

MuseRabi ity of a_jransl ocapi gnsof thevanal yzedopeptide
into mtochondria increases as the _calcul ated ctor

Mipide 848 hes 1. 203FhP4nal yEir d2%f thé Brotein 7ser’ggences

Mfudgobeki n, :aequosikny2al yt i, 684 yti n821and nt @.@eLn has

“E‘P@ﬁf’ﬂt hat only 51‘[8 tin Eag?ghe featyges of, a,,

which cah ranspor into mt ochon ria.
MotEnpbe 11 Fi gur @890@10\/\15 1ehe2al i gnireAlOof nt7GIBgEi n,

il bRs (A ytia gregedd @) and,edyti n~2t 3!3@@2 at 4 hgsam no
acid level. 25 Literature/Patents 495, 355 US

Hpagg 99309 US 5, 633120 36- %ﬁ§0908§0§9%s 6, I'531458
E2x01¢6125 . GB- 008436y WAG3606497 35846200168824 - 28

Hmax 105 : 1.700 9.500 -1.171 2.390

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.

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.

Literature/Patents
US 6,495,355

US 5,541,309

US 5,093,240
US-0908909

US 6,152,358
JP-0176125
GB-0024357
WO003006497
W0200168824
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c) nucleic acid nol ecul es whose conpl enentary strand
hybri di zes with a nucleic acid nolecule froma) or b)

wBRbs/Hidss@gent conditions anggwhi ch encode a PCT/EP2004/009843
pol ypeptide which exhibits the biological function of
Ia“g@gﬁqg£otein; d) nucleic acid nolecules which differ
nucl ei ¢ acid nol ecul es nentioned 10 under c)

due to the degeneracy of the genetic code, e? nucl ei c

laci d Avmicketadcesmelpduletiviisthis bilectes fenanithe goup PATSHRERS wi t h

SEQ ID NO 1 of at |least 95%and encode a pol ypeptide

whi ¢ I%%has nh&&c BLig %ﬂz’cﬁl@g wfniUl'i] Elcb@a lly@ptimié}p{oﬁfaﬁis Bhe amino acid
and f) nucleic acid nol ecul es Ich exhibit a
sequence honohedgsclapadbySEQIPDINQG; 1 of at | east 65%
?nd encode a pol ypeptide which has the biologica

unctjon i : ' ol 1
ol ochi o i Bg 2AE BBPHEE Ehlh odta e Bl (R by SEQ D NO: I
of a) nucleic acid nol ecul es which encode a
pol yept i decleinipef motsaelay wkose pemplementrrastagd hduigizenwigh 2 nucleic acid

di scl osed n\?%e;c?ﬁ%olnpa)l}pb) g‘r'hdelzgri@entr%ﬁhiﬁb& e Wﬂicg encso[c_:leQ a polypeptide

nol ecul es cont’al n e sequence depicted by

| D NO 4; vdjchrealibits the biologicaifhestioh efa plistppeotein;

corpleren;ary strand hybridizes with a nucleic acid

mol ecyl e ; . o it o1
whi or enca@8: Bigdhollad iR SHE) BHRRR SRIAL bPIIRNKs menioned
functi on ohda cidurtathedegeheradeef theegshétgesoday) nucl ei ¢

acid nol ecules which differ fromthe nucleic acid

ol ed I es nq?QltC iaglﬁglg)lecésg.s %HQF Extiit H4GudRe hifol Vmﬂlle%]%’]l‘}m NO: 1 of

of the genetic code; nucl el ¢ aci d nol ecul es
exhi bi t a a6 dqee?fde ahdrulodgy nelPRPtREQith o the bisfogica} function of a

| east 90%  an Q a peptide which has the
biologicaﬁ%?%ﬁggﬁbgﬁ%f a signal or | eader peptide;

and -31 f) nucleic acid nolecules which exhibit a

sequeice horieic agy muldchleSEach BXINgY 2 equgnce hemelegyswitte®fR ID NO: 1 of
and encode epl,) de, whi | | .C oL -

of a si gnat ?e(??t @*%3 der‘e “éﬁggtai%g’zy."%@fde% lﬁ{:}g éesi @L gg:ol%(}%al Alhetion of a
n?lecule whbioprotetn. sel ect ed from the group consi sting

0

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

) 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

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
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5 a) nucleic acid nol ecul es which encode a pol ypepti de
whi ch contains the am no acid sequence discl osed by
SEQ ID NGO 6; b) nucleic acid3imol ecul es which contain
t he sequence depicted by SEQID NGO 5; 10 c¢) nucleic

aci d gl equligs ac\!i@%fec&a@mh@tmttﬁ&rayse@ﬁdhmrﬂw@@mdthzsm ID NO: 4 of
with a nucleic acid nolecule froma

st ri ngent acl6aid P8 GRS engade PRPERE %‘h‘é}baﬁ ﬂéie blﬁ%ﬁ?ﬂefb‘ﬁtlﬂ%"fa signal or
whi ch exhiihisd e %tlgﬁ bi ol ogi cal function of a

photoprotein; ‘d) nucleic acid nol ecules which differ

fromthe nucleic acid nol ecul es nentioned under, c)

3due tAonuckeic agidaelequisoyhiglt is selecteddiomt the sroBRieonsifingedf

nucl ei ¢ acid nol ecul es which exhibit a sequence

homol 99y WutiBic BE@mdRcNEE whicREncodd a pafARbtiWhi e dnRMHE Geamino acid
a pol ypeptide which has the biological function of a

phot opr ot efqvencgridscioyedhySEQ 1D MRi®% nol ecul es whi ch

exhi bit a sequence honology with SEQ 1D NO 5 of at

| east, O%rﬁE‘lQlc%&G%@ac@lemhm@dﬁkdudﬁe Whh&le Bé}ﬁctédlﬁj SEQ ID NO: 5;

bi ol ogi cal function of a photoprotein. 4. A nucleic

acid as claimed in claiml1l, 2 or 3 which contains a
f uncte) onalnugleisrasidemolsculgsowhose 00121916@6‘&%95%%9@5@@“ with a nucleic

A reconbi nant ;N HroRNA &e%? QhdeM et OdbhditiBss #hd which encode a
nucleic acid as clained in claim4. 6. An organism

whi ch har trebyseniide which extiitschadiptagical imgtien ¢haphoteprote;

ol i gonucl eotide having nore than 10 consecutive

nucl egt i degciphi £ hnsledM&NHIGAIFRY frof ARPMRIBRNEAE YnoleBulds mentioned
constituent sequence of a nucleic acid nolecule as

cl ai med i rindéra) dyeto theglsgeperacy ofghe gangsisicodrept i de whi ch

is encoded by a nucleic acid sequence as clained in

claiml, %u%m%cldﬁ?nole%uréﬁerﬁ ef1Fbit £3QLSES hdtblédBrith SEQ ID NO: 5 of
pol ypéptide as clained in claim8 in bacteria, vira

systenms, ajdeast %S‘Voran@@mﬂwmoa'pe@ldp gvhigh hag tb%b\?’ﬂo(gfcél function of a
expr essi or]3 g%ﬁ g32 10. A nethod for

puri fying/i ati ﬁg a phot opr ot ei n pol ypepti de as

claimed in claim8. 11. A peptide having nore tha

conseut i wackivianid neadécdlss which laxhikit & eegayne heseplogy with SEQ ID NO: 5 of

:O hmg]tj 2 8 lr gtg 'ea? ﬁéarsr‘%/ g% talﬁﬁ Eh&gg L &R1yPkStRE (WA RBRT BS bididERal function of a

photoprotein.

4, A nucleic acid as claimed in claim 1, 2 or 3 which contains a functional promoter 5° to the

coding sequence.

5. A recombinant DNA or RNA vector which contains a nucleic acid as claimed in claim 4.
6. An organism which harbors a vector as claimed in claim 5.
7. An oligonucleotide having more than 10 consecutive nucleotides which is identical or

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

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

yeasts or eukaryotic cells or in in-vitro expression systems.
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12. A peptide having nmore than 5 consecutive anino

acids which is recognized 5 imunologically by

anti bodi es directed agai nst tfe- photoprotein clytin-2.

13. A peptide having nore than 5 consecutive anino
18C1 dg Whh&d Yol SuritREHBHLER phoftpteiit fdypeplide)as bitimed in claim 8.

anti bodi es directed against the signal or |eader

epti de di scl osed by EQ LD NO 3. 14.. The.use.of a :
1g-ucl & Pepiided hayng | mPte dar nd c CYUISARHIYC (BRIBO a@“g ﬁ%‘}c&eﬁs recognized
gene huddtRRallfby SRiB6dies difdctddagatiiEtheifidtdpkotéin miClytin.
photoprotein as clainmed in claim8 as a | abel or
reporter. 16. The use of a nucleic acid which contains .
12he dedqupiifice hAERs cEg QN SEQEPTSENEYe 240 aacé‘{gg Wg‘f"%oﬁs recognized
| eadepmSRARRARS by dnfibodibdiested Hairdt REPhdicHRotvA cEHn-2.
contalins the sequence depicted as SEQID NO 3 as a
signal or |eader peptide. 15 18. The use as, cl ained
Bn clainepti®s deving mere (HANSpSPISPHYYE BBe efcifls ?‘&E iy recognized
fuseg o did}geafll g_?_%htibo@fes lipaqar agRRIR thél Sighdl o 16adr Ipeptide disclosed by
organelles.” 190 The use as clainmed in claim 18,
wher SER IPR¥O:Gel | organel | es are nitochondria or the
endopl asmi ¢ reticulum (ER). 20. The use of the
1R0! Y B8P LIRS nddeif hdl BEaiinBd @l Riy BtoPsSasia@it@ker @éne or reporter gene.
proteins in searching for 20 pharnmacol ogi cal active
compounds. 21. The use of the nucleic acids as clained
15n cITap bae of 2 pheieprpie s clapmegam glaim gl TRPTEDr
phar macol ogi cal active conpounds.
16. The use of a nucleic acid which contains the sequence depicted as SEQ ID NO: 4 as a

signal or leader sequence.

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

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

or leader peptide into cell organelles.

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

endoplasmic reticulum (ER).

20. The use of the polypeptides as claimed in claim 8 as reporter proteins in searching for

pharmacological active compounds.

21, The use of the nucleic acids as claimed in claims 1-3 as reporter genes in searching for

pharmacological active compounds.



