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Organism I dentification No. Cbelin Obelia geniculata AAL86372 Clytin
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).
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Name Organism Identification No.

Obelin Obelia geniculata AALB6372

Clytin Clytia gregaria CAA45754

Aequorin Aequorea macrodactyla AAK02061

Aequorin Aeqguorea parva AAK02060

Mitrocomin Mitrocoma cellularia AAADGSI0E

Pholasin Pholas dactylus AAM18085

? Symplectoteuthis oualaniensis AX305029

5 Table2: 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 W003006497
Clytia gregaria Clytin WO003006497
Aequoria victoria Aequorin WO0200168824
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
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
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Shimomura et al., 1986).

The abovementioned photoproteins generate light by oxidizing coelenterazine (Haddock et al,,

2001; Jones et al., 1999).

Reporter systems

In general, genes whose gene products can be readily detected using simple biochemical or
histochemical methods are termed reporter genes or indicator genes. At least 2 types of reporter

gene are distinguished.

1. Resistance genes. This is the term used for genes whose expression confers, on a cell,
Tesistance to antibiotics or other substances whose presence in the growth medium leads to

the death of the cell if the resistance gene is absent.

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),

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.

A distinction is made between chemoluminescence and bioluminescence. A chemical reaction
which leads to an excited molecule which itself luminesces when the excited electrons retum 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
biolurninescent and fluorescent phenotype, respectively, has already been described in 1998 (Ward

et al., 1998),
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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 cenfrifugation 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
mitClytin is described in detail below.
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With an identity of 87%, the photoprotein mtClytin exhibits the highest homology at the amino
acid level with clytin from Clytia gregaria and an identity of 77% with obelin from Obelia
geniculata (shown in Example §; Figure 8). The homology of 87% - in relation to clytin - occurs at
the C-terminal end of the protein, multiple amino acid substitutions being identifiable distributed
over the entire protein. At the nucleic acid level, the identity is less than 30% (showm in
Example 7; Figure 7). The BLAST method {(Altschul et al., 1997} was used for the sequence

COmMpaArison.

The photoprotein clytin-2 exhibits the highest homology at the amino acid level with clytin from
Clytia gregaria. However, the sequence exhibits a number of differences in the amino acid
sequence, with these differences being depicted in Example 11 (Figure 9). These differences can
lead to changes in physicochemical, biochemical and bicluminescent properties. The photoprotein

clytin-2 does not possess any signal peptide (as shown in Example 10).

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

identified.

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

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

The photoprotein mtClytin is suitable for being used as a reporter gene for cellular systems,
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 mtClytin is 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 transistors), FP (fluorescence polarization) and HTRF

(homogeneous time-resolved fluorescence) systems.
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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 1s also suitable, as fusion peptide, for being used as a label or fusion
25  protein for expression in fransgenic 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.



30energy transfer), FET (fTél'd effect transistors), FP (fluorescence
pol ari zati on) and HTRF (honpbgeneous time-resol ved fluorescence)
systens. - 7 - The photoprotein mCytin is suitable for |abeling
substrates or |igands, especially for prot eases, for kinases or for
transferases. The photoproteln nmdytinis suitable for being
expressed i | I r

aspa subst r'a %ﬁ?t%&&bl OC 1&1%5?111%@12 ?cg'cntlseﬁl u¥ed 58 ﬁte#c}rf:?g WQI%B r?s:) é}n]%é Ito nUclelc
and kinase@mdS?h@mﬂhﬂt5@¥OK§®H\ntClytln |s sU|tabIe for belng used as
a |label, especially coupled to antibiotics, coupled to enzynes,
coupled to I

coupl ed, {0 SRS OGSl S 0 s RIS SRR LoD s
bei ng used PaRfidgs.| abel , especially coupled to antibiotics, coupled to
enzymes, coupled to receptors or coupled to ion channels and ot her
proteins. WI%]?M@QF }ﬁf)ﬁie@s ﬂ%@b]ﬂblﬁ as! f§s1<§1LHe]Btﬁ1@| fér ﬁeﬁ‘l u%'a@greﬂé%gwﬂéh B
reporter gene in the search for ph ar macol ogi cal actlve conmpounds,
especi al | y P¥pledrspioling pr RepidsBrghput screening). The nt dytin si gnal
peptide is also suitable for being used as a reporter gene in the

search for m@eﬁm&m%@@hn %Csilitéb?e P BRUMES as £2PGEH & Ineadubindh §a<(ehmmr
t hr oughput screenin toprotein mdytinis suita

o)
bei ng used e&&cglis Hﬁéﬁ?mﬁﬁmg@Fectlon systens, 15 espeC|aIIy for
ELI SA (enzyne-|inked i mmunosorbent assay), for immunohistochem stry,

f or W\ést er Théplatdpkdign HICIFtIs SO oathatic@i ASCRYL. casthiis Phelh0f s@Ehisn
mdcytinis suitable for being used as a | abel for analyzing

eS8t B B R RIAE! B Bl det A il s v
i nteracti onssa p@e,f@pecﬂ%@r%tm biom éuraontimnsMst Western blots, for ELISA, for
2000 0xy 1 BHEL BoRliths, Al BAMCL Sy BEkles. e, Pt oPr ot ein

nmdytinis sul use s al oF " f usi on protein for
expression in transgenic organisns, especially in mce, inrats, in
hanst er s afdde shdierotern mi@EYHED 1si shitable frnbedtg, uskch fof ablingi pharviasalvgicat formulations,

pl ants. Ig,g i Ghddto dﬁkﬂ?%t}%@@s{drdﬁnd Sndilcg@ s Ui tabl e, as fusion

peptide, for elng use uslon 25protein for expression
in transgenic organls especi al | inrats, in hansters and

in mce
ot her A PhatgRIgiin i 1S ShitapiedPr, being Ui irsecgloion yjegtiggtions, Tpecially for

phot opr ot egkaighdubdvafer bl M} budlhtg for being used as a | abel or fusion
protein for anal yzing enbryonic devel opment. - 8 -

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
interventions, especially in connection with invasive, in connection with noninvasive and in

25  connection with minimally invasive interventions.

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

surgical interventions.



The photoprotein ntCytin-is suitable for being used as a reporter
which is coupled to nucleic acids, especially to DNA or WA. The
photoprotein ntClytin is suitable for being used as a reporter which
is coupled to proteins or peptides. 5The, mCytin signal peptide is

al so suitable, as fusion peptide, for being used as a reporter which
I's coupl ed '}'h% i xl;eg&c%i % el FP ﬁ'l!i dt?nsf' c t-llz)heofqpemh%%r I%Ee(i:"ri I?ltd%%tlcnj yst | I:]alli s a wild
sui tabl e for being used as” a repor &7 Br asuring i FalBFT4Y A7 2o
ext r acel | ul @pe watkin) as nficon endin addiaonsutagdnzepprotempr otein mdytin is
suitable for characterizing signal cascades in cellular systens.

10The phot 4 ' ' LS | G ac] r :
pepti dos i shearanp g stiltot fitoliof 6HRE Bl Ul s ER3as a wic
Nor t her n bl tpesprotéinras Sfistoh groteibindtas 3 mitegenidédpreten. bl ot s, for ELI SA, for
nucl ei ¢ aci d sequenci ngs, for protein analyses or for chip anal yses.

The phot | et | t,ab, ' 0! ' -
€ photp prﬁﬁgb%{garn%lw i'eﬁ‘htésstoﬁhlé B& &f:t}m% gﬁottﬁa :Stag.nlﬂé n i the ﬁ’et?cf" L)f Q&m&tlcs,

phar macol ogi ¢ ations, especl I if ectious agents,

ant i bodi es aspecialyredth addivesclotiens,' soapsEbpdiedyshdoatipesit aidipodst @MieE.N i s
suitabl e for being used for geol ogical investigations, especially for
ocean, gr Ouﬂﬁ%ﬁﬁm% L€t HY LR ph_-g{?;ﬁroﬁélﬂpltrlﬁﬁftﬂtﬁf E&e%,QS%(éciaﬂy 'd?eing
sui tabl e for being expressed I n expression systens, especrally in

i n-vitro trfaeistuie.bath addjtéves A textiespad plestical systens, in yeast systens,
in baculo systens, in viral systens and in eul caryotic systens. 20The
ntelytin sigRahvepRtddaehts & 5O ufdlbf B0 botorRsteih WRCRE R REERE papbOlespecially
bei ng expressed i n _expression systens, especially in in-vitro

transl at oﬁ¥§?§¥éﬁ§%PﬂﬁfBﬁ@?EfW%@ﬂ§V§?%h%@mﬁﬁa?@é%t systems, in
bacul o systens, in viral systens and in eul catyotic systens. The
phot opr ot eiThe Mvedtish bR fefates td thatde®f e phatbpsoteih nZCIpgn fok SyeuQ Siqalds, epkdiflyifer
connection wth, surgical jnterventions, especially in connection with
i nvasi ve, f%ﬁ%Bﬁﬁgdgwgﬁ“%k?ﬁmﬁ%ﬁ? Wasive and in 25connection with
mnimally invasive interventions. The photoprotein ntCytin is also
sui t abl e f dhe lidegion niyo trelates to tthesisel @6 tha pbiotagritein nufkytio foy praiaditgy/topd, tpeddly
ti ssues, e nq%hall nilaﬂeconnection wi th histological investigation and
in connection W't surd?bal interventions. - 9 - The invention al so
relates to the purification of the photoprotein mtdytin, especially
as a wilsd- thppdnvprtion edlaics tagucieié acd omlepiestvgiioh capadle she relyrentidgywhicly isdlisclosed
protein. Th SEPWﬁ@RﬂQP also relates to the purification of the
nCytin signa peptide, especially as a wild-type protein, as a
fusion protein and as a nutageni zed protein. 5The invention also_

rel ates t o Thhévensien glatestie npridie apd aplspuiesihiihyenpade ithe nolyeentife whiclyis disclosed
cosnetics, yG¥REGHAJ. Y. bath additives, lotions, soaps, body dyes,

t oot hpast e and body powders. The invention also relates to the use
of the photoprotein mtdytin for_ dyeing, especially dyeing === _

f oddst uf f s, ThpEntige slatss e guclyin peid malesyles vrdickfaeqde etrolygeptide whigiyis disclosed
inventipn alspomehetes to the use of the photoprotein nmtdytin for
dyei ng paper, especially

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



10greetings cards, papef products, wall papers and handicraft
articles. The invention also relates to the use of the photoprotein
ndcytin for dyeing liquids, especially for water pistols, fountains,
beverages and ice. The invention also r bat es to the use of the
photoprotein mtdytin for pr oduci ng toys, especially finger dye and

encade the Hol yauan dBR, REEME i BUEAC, el iR it o acid

i nvention rel at esqutx@:eﬂudbgdbysmwﬁﬁl Zcul es whi ch encode the
pol ypeptide which is disclosed by SEQ ID NO 3. The invention

rel ates to qucl de. whi ch
is disclos eﬂg %Bgelggé(gﬁn%g‘%\l%g%ﬁﬁ%lfﬁ%e (] gé:deﬁaﬂfég]? géﬁ?gﬂ’%\rﬁeﬁ

pol ypepti de haV| ng the am no acid sequence which is disclosed in SEQ
ID NO 2. Te i mudeiciapid melrercsswhose corenlgseriniape prand chybadizes gvithhe melelqoacid

aci d seqguence W?dofe@ull: $rofll 2§ 61 DSEMer! s&n%@dn@h%@ and which ER&@dé BY V\ﬁ hg& which

relates to the pol ypeptidé having the am no acid sequence
di scl osed in SE€xHipys K@ bigogical funggion ofgphatgpotsing aci d nol ecul es which
encode a pol ypeptide which contains the am no acid sequence di scl osed

by SEQ ID NO_ 24 Mn %&&icﬁzaﬁ‘&i & nakie Gl %lem«’:sczgn Eé)&hﬁ"’édrbu{ i RESHE S
depicted by SEQ ID nucl ei ¢ aci d nol ecul es whose

conpl ementary SeRuEpE SJusien domptEsing 0.Bx §SE UG K etandag isefing e & ES0IG rivas).
or b) “under Str'199:@?&13&91?15’&1&&8@?683@@&%}0%?eﬁa‘i‘cﬁﬁﬁ) a pol ypeptide which

exhi bits the biological functi'on of a photoprotei’n; A stringent
hybrldlzatlon of nucleic acid nolecul es can be carried out, for

exanpl ell i Man auiRotdd BeletHlssoridghir ifomige 9“0231‘5(“5]9@01(’%‘1% TRERtigREdh PRfler <)

sal'i ne ci trat e ﬁue]é%ela%eha%,of&égéﬂyﬁgd’dd&Odl umcitrate) at 68C
(Sanbrook et al., 1989). 10d)nucleic acid nol ecul es which differ from

the nucleic, acid | ec under du t n
ot he_gendl i o TR Scol TGS Bish P b etspeanolifiogh visk i NG F of oleas
sequence honol 0g5s whd WhoSEsoteln pNdict Exilits dHe bicdesdal ﬂﬁ&’mﬁﬂﬁ pMboRsetef: oidei n
product exhibits the bi ol ogi cal function of a photoprotein; and

NG 1 of ol 1 oatt BB AL Al BB TRR BRI B B . PER A

bi ol ogildal functi% mdoﬁhoae Phieinpprdodt exh1h1ts 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 SEQID 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.



The invention also relates to nucleic acid nol ecul es which exhibit a
sequence honology with SEQID NO 1 or SEQ 1D NO 5 of at |east 95%
90% 85% 80% 75% 70% 65% or 60% and whi ch encode a pol ypepti de

whi ch possesses the properties of a phatjpprotein. The invention
also relates to nucleic acid nol ecul es which exhibit a sequence

hormol ogy W TH3 i@ntRGe1kte: PNQligdhublkotites hRE moBDHan B0%nscBnle n&hides Sich are
70% 65% or,,60% and i ch encoge a poh%ggptide whi.ch g ssesggé t he
properti es Bfticel o gamplemntapLiofas Dhper segenct Q¥ dig PG IT glekedes oot the
t he abovemasmer poRELgUEoRT i taleGhvaiioacul es i n which the sequence
contains a functional pronoter 5 to the photoprotein-encoding
sequence or.to the | eader-.or sjgnal:sequence: encodin eqguence. .
S5 The | myert iveBioegines bobprpler pich anergenty Bt gieeRoRFRET purlpgee
descri bed whdwetcear e constituents of reconbi nant DNA or RNA vectors.
The invention relates to organi sns which harbor such a vector. The

invention relates.to .0ligonucl i des havjng nore.than 10. consecut.i ve
nUc eot | des AT ERIArEar HBHPTIoE T SEEB b RoRP b P TR B g e 12
sequence ofinvehigonrit kicietia, lin enbbr@ctid ceBs @iin fvittoe@predsioe systanisecul es

according to the invention. The invention relates to

2ot oy 0,5 MILED 85 RSPAEH o N5 MBI BHEL e HERGH) Bifrc ot

expr essi ng t¢ the ipykroionpr ot ei n pol ypepti des according to the invention
in bacteria, in eukaryotic cells or in in-vitro expression systens.
The | nvgt QR irf'%l:ﬁl(an rrgz,lt L ﬁeﬂtigesrwia%% Ingrre tiaH 5! cfoﬂ(s!e%é mﬁlégdi&%na which are
phot oprot ei n pol ypeptide according to the invention. 10 The invention
rel ates t o ipmprdleesliyicesrizadbe pradies aertd gainy dbypholarraigipniscedingdo the
and whi ch argptdymunol ogi cal Iy recogni zed by anti bodi es directed

agai nst the photoproteins according to the invention. The
invention relates to the use of the photoprotein-encoding, nucleic

aci ds accoridf dgyertipniriates (R, 815t yse Pt dke m%@teﬂb%ﬁ%d;ngow%cpeﬁlésearccg@ﬁ%é? the
in parti culidentfalhs HERECGEH Or fepbrtep Ree BRI RE seafthiny Gor PReANPRERMNS ctive
and for__diagnostics, The invention relates to the use of the

phot oprigt ei*ffEPREGFHoRGie89S %R e i nvention or of a

phot opr ot ei n-encodi ng nucl eic acid according to the invention as

| abel s or mMepaiitentdn RlatedSto ahtrakkf {BE pBoteHroi¢ifP adch@inggenNte ilReetion or of a

invention reglates to the use of, t he. photoprotein tin (SEQ I'D .
) Sor to PIRIHEESRoRME B ST PH A G QS PP BB OB DRI
m C ytin agem ok sbeter giner eporter, or as a |label or reporter gene, in
particular for searching for pharmacol ogi cal active conpounds and for
di agnostic The .invention rel s.to the u of el ¢ id
epicted | TPSEGRPRITG 0o a5 8 B ptoalrt Ty pR TR sbaTo JHf o 1 e S ot
parti cuoar nhdeic s@dmbithrgeddes thp rhntposinogialh @ct i oc eeppoernaisasan thbet or

di dgnostics,. 25The. invention I s tq the t |
depicted | P8R Pt PROGRR o Bl Mo AEtHESe et 08t BBbAss anasig
M NO 5 asdagmatideer gene or reporter gene, in particular for
searching for pharmacol ogi cal active conpounds and di agnostics. - 12

- The inveryl g € HIR0GGE 20RkepREed ROSHE IPRBL R
whi ch recogﬁ‘% glee“?{%%_’%‘& cg!ttog&ﬁrgstetéj?h_m yt(?cg e SlfggprlpD((l{IO 2) 125?5 t %gg g?z?eor
phot opr ot efaportdrgerierin parfi®iOier Beaxgbingdhr, phatmacalogicelactivrrombernds asd diaegwpstics.
nmonocl onal or pol yclonal antibodi es which recogni ze the signal

pept i dgsof ThhgvRRet RRIOlehdLisEbhy ﬁépﬂde(dgﬁgeé i S@@ID:’})O: 6 and its underlying nucleic
acid sequence SEQID NQ: 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.



e ity e o

is selected fromthe group consisting of a) nucleic acid nol ecul es

whi ch encode a pol ypepti de which contains the am no acid sequence

di sclosed by SEQ ID NGO 3; b) nucleic a_c]'B(j nol ecul es which contain

t he sequence depicted by SEQ ID NO 4; 10c)nucleic acid nol ecul es
whose conpl : S i.di i | e i I

froma) or Wl%%ns%]ﬁoﬁﬁgzg%lpc(r:oncrillgt'fq?klglr,]ms& %%C&ﬂ?cﬁ[h%%g%dg’hggp%gt i ’g‘é the
whi ch exhi bihotoprotein hiChitio g3 ID NaGndtor tha plftopsoten gimién-2 GEQ BAH&6).pept i de;
d) nucl eic acid nol ecul es which differ fromthe nucleic acid nol ecul es
mentioned uRgehvéliolhso tehtdshe HREARERT 8F Yol PionkNEntiBERGT Wifc REGmizd The signal
e)nucl eic acid nol ecul es which exhibit a Sequence honology wth SEan

| D NO 4 ofreafide|oé s phasmptein ntdiav@EQADpEBB)- de whi ch has the

bi ol ogi cal function of a signal or |eader peptide; and Onucleic acid
nol ecul &5 WHeGhveRdl RitherRor® SEMENRE: AR QY mbledl PER [sRelded igr_oﬂfthca%roup
| east 65% and encode a peptide which has the biological function of a
signal or |<B8¥PEpepti de. 20 The invention likewise relates to a

nucl ei ¢ acid nol ecule which is selected fromthe group consisting of
a) nucl ei ¢ Aci d niBkie Gukiesio¥dics RviBAC B8 a BRIV AL vi@hWiinfabhs GO biifdSacid
the am no acid sequence disclosed hy SEQ ID NO 6; b) nucleic acid

mol ecul es whi ch SE%‘Fﬁcaldﬁd?sﬁ%b%%ﬁﬁu%é’ﬂepi cted by SEQ ID NO. 5; 25
c)nucl ei c acid nol ecul es whose conpl enmentary strand hybridizes with a
nucl ei ¢ aciy noheaeit ecid mealduiey which BntdiHe feqBdntd degR iRl be SEQID Nong and
whi ch encode a pol ypeptide which exhibits the biological function of
a photogyotein; - .13 - e)nuclei.c acid.nol ecul es which exhibit N
equench haol ogy i o SBUF ARG s SR BSE 14 k=S s e acid
pol ypept i de whi aivldadgs fiohea)bir ) ogie sskrinfgem ecbaditivne kndwhil engdo & eleptjde awtdch

nucl ei ¢ aci d nol ?%lﬁﬁ%f%\r@g%glf%Qii°95%aoﬁ?%}%1§°%?%§9§%w§9mI ogy with SEQID

NO 5 of at |eas encode a I¢ch has the
bi ol ogi cal function of a photoprotein. 5The invention also relates to

a nucleic @id whlehadidmalscudrs saidhiyaferifrom he nylecesd] melequies agniqmad uedetc)
whi ch contains uJﬂd%tdE%E&Lcy%?&%%%ﬁ{icgde-t0 the coding sequence. The

i nvention includes reconhbl nant or RNA vectors which contain the

previ ously described nucleic acids. _
15 7 ) 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

D 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 mucleic 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 motecules 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 biclogical 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;



Organi sns whi ch harbor a véctor as previously described are |ikew se
in accordance with the 10i nvention. The invention also relates to

ol i gonucl eoti des having nore than 10 consecutive nucl eoti des which
are identical or conplenentary to a con__sI‘%i_tuent sequence of a nucleic
acid nol ecul e as descri bed above. e invention also relates to
a pol ypepti de d, | : )
15descri bedgabovhaaﬁ'héd ?ﬁ%ﬁﬁ olﬁ%a slglvgé gét}]géaﬁc'!tn%m}?%? ﬁgg I??)\Iro' > of at least
expressi ng t he &bveedenrodecrpotyredtie phipht had¢w biokpgivaldtmetipmof aphetaproeist sl
yeasts or eukaryotic cells or in in-vitro expression systens. The
 nventi on |§kevixsgeit hiahBRala vhidlkhAf lielfdrolds0hh SBHIDNG 535 at least

pol ypepti de”according to the invention. The 1 nvention kew se
rel ates to pept id8ésnhenspdeg nebypertidhekictohag hededagicelMncaion ofe phetPRIsteithi ch
are recogni zed i munol ogi cal [y by antibodies directed against the

phot opr of eife rﬂ&a&lar&o & th BYEAiE i FAEE RGBS Hag&@oea &l B¢ Frocelifle pﬁ%rm@&ld

havi ng nore than consecutive am no aci ds whi are recogni ze
i mrunol ogi c"é’l‘q}v%‘?m&ﬁ’fupﬁt?ﬂ?lé@“tﬂ’ief eclp g cadied %ﬁ%‘tﬁm{ehe phot opr ot ei n
clytin-2. The invention also relates to peptides having nore than

5 consecut i Mg iehida iRGidekSreddMbERNANEA SORITL Q7 OlcH BRARChOGEGEIslyeRYibed
ant i bodi es dlrected agai nst the signal or |eader peptide disclosed by

SEQ I D NO ™cleifgds nyention al so relates to peptides having nore than
5 consecutive am no acids which are recogni zed i mmunol ogi cal ly by

anti bodi es @lpdnpeisasthiagmbesta debter phatOpispt @idibel &€ st ayacSirdantDwiddthe
6(c|ytL % - 14 - The invention relates to the use of a nucleic
acid actor dM™i!® the invention as a nmarker gene or reporter gene.
The invention also relates to the use of a photoprotein according to
t he i nvent iTha irvsntian lakb edlaterto olgnmrcleendes b5dvirg mary that | Oevnfequtivh enabeptides which
relates to th

whi ch cont az‘ilrenlscx}"tlﬁaz og gém zér?%gé epl C%ﬂ?sﬁﬁ!lgl{t S%E%%EB??\]HC?%C ﬁﬂqx!ﬂghL.c%ie as%gécgbed
havi ng 60%ab®8% 70% 75% 80% 85%or 90% prefer ably haV| ng 95%
sequence identity with SEQ I D NO 4. The invention also relates to

the use, as’,[hé'ngﬂgtkonoeﬁsgl ﬁﬂ@g Ito Qeﬂ% :i}pg;ﬁlde Uhicd 19%9&0’(1%:@}’"959&&19 Qb as'c&pc‘;néehae.:

sequence depicte a sequence ving 60% 65% 70%
75% 80% f5wiknd 2b©80% pr ef er ably havi ng 95% sequence identity with
SEQ ID NO 3. The invention |likew se relates to the use, which is

described itfe IR&tibNRsPlRESS ar}ﬁetll% rf@:&&ﬁrl@s*ﬁﬁg tHeQboveinAHSRALb PGB @1 Bicfsa,
which are fused to the signal or |eader peptide into céll organelles.

The i nvent iV&# callssysastesrapieayotip cellnar in uvifinPPFESTIY Y8EEYi bed in the
precedi ng paragraph, with the cell organelles being mtochondria.

15The i nventi gRerdion BkévabeatRts too: hbBodBEpIMEifHisbigting@SelyipEtide bddoddt@ to the

precedi ng paragraph, with the cell
nvention.

|
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).



or ganel f'es”bermyg—the endopilasm ¢ reticulum (ER). The invention
furthernore relates to the use of the nucleic acid sequence which is
depicted as SEQID NO 4 as a signal or |eader sequence. The
invention also relates to the use of thg pepti de which is depicted as
SEQ ID NO 3 and whi ch 20contai ns the d 6i'ct ed sequence as a signal

or | eader peptide, The invention |likew se relates.to the use ichis
Gescr bed | i AES o en BUEF his B arkeFRnnS =feGrers e duienondt & st g o
whi ch i s fuspgtet gent.he signal or | eader peptide into cell organelles.
The invention also relates to the use which is described in the
precedi ng paragra ] | | I 1.t drj.a.
25The i nvenfjlgeolﬁ egﬁgﬂoalgge{ea{%goefhg%% %%fo%@%%%ﬁi@% a"f%g}dgjgstg]ﬁegg‘%%% Jtsf]helabd o
precedi ng papagr.aph, with the cell organelles being the endoplasnc
reticulum (ER). The invention |likew se relates to the use of the

pol ypept§ de?he%ﬁ 915(91' eB'QQrEQ tdsHy @195&69‘95 all ot AL &L gfcg,to?h Hi3c1didlacid which
searching for pharnacol ogi cal active conpounds. - e reporter
genes in sewniivsthy eoengshispintad of SEQ dAINQict prvaseqemmpolavis S0BX pYesBings%,
t he phot opr i o j i 0 .1QF .ecul e

whi ch, aftegﬁ/{e’ﬁg%é)géloe}’ %é’ér%é@%wlng? ?%&g%%%g?%{éﬁg&gﬁﬁgg%@ %’ost cell,

5 enables the foreign gene which is cloned into an expression vector
to be transEhe ipeatioaradsotrelaipsiodheise, as sizasl op ipadex periide job p pertidy hisks pentains the
vectors condegieced J&Eicﬁ&’ Bd QEtP 15 N@nal 3 aW@«%u%ﬁl:e%ﬁné B 4500 7850 750X REK S BI9N 6r
genes in prokaryotic or eulcaryotic cells. In principle, expression
vect or s1&an®%e resrdbrigened *p.ncquarse icrtie PERBEQEYFO: B-n t he case of what
are; 10 ternmed transcription fusions, the protein encoded by the

cl oned-in foHeah @RidaMEOwikSremIEd i8S heCBhitPis@BscAbdNE Meithe prode@in® @hre@hihy, for
active protein. For this rpose,  the expression vector carries all
the 5 and S"SROBIE P@Feméi“’&?fglf'% figee @ﬁhfaﬁl%laf*)é%ﬂ?ﬁf@@%@%‘éor&ﬁ}l@ssi on.
In the case of what are ternmed translation fusions, the protein
encoded by THedmehtwnatte irdlatésan ehegne whidh gpelescribal iexipreasdioy pdraeaph heith the tdil
*anot her prot eilg %\,hi ch.t% 0ndbe detected readily, as a hybrid protein.
The 5 and BEEGHRPTE ™8 gﬁ’afl%' which are required for the expression,

i ncluding the start codon and, possibly, a part of the sequences
encodi nif t HBelhvertiomiatsalrelatesgh trsisofvhich s descbibéddin phregireseding prrdgeaph,ovithettly cell
originate f : r L | inserted protein noiety not
only in manog&%%ggmﬁs/gtetgébﬁd?pzléegg%rﬁgqip#do(t%g?n, whi ch is encoded by the
cloned-in foreign gene, against breakdown by 20 cellular proteases;
it can al sofhgénvariien firdermeest reletes iedheanelof thaomugleicragid senpensy whickiisgemeted a5 SEQ
which is fopmRelsJhELXA1E38 Le@N take place either transiently or
stably. Suitable host organisns are bacteria, yeasts, viruses or
eukaryotic systens. Purifying the photoproteins of the invention 25
The i sol at i '3 BFntop glserepses tafhe e of Hsypepiify &/bisd érdepigisd aSPIQEBNE: hand which
vell) ig freasanht deplctdMBHeRE 8 £didhaltiidafidrpaftis@n. A | arge nunber of
est abl i shed net hods are available for purifying proteins. The
solid/liquid separation is_a basic operation in.cqonnection with

i sol ati ng pﬂﬁtna'ieﬁ@?ﬂ 18 T8{8185 1Qy %Hﬁr‘é}lmhslféﬁsc’n’l%ﬂgﬂ%gﬁit‘f’%am iR paragraphs for
separ at i ng teadpbsing § pridteinehichib fikddo e Sliphbbr edde peplicdlint ydlnggahdiRs.cr ude
extract after having disrupted the cells and renoving the cell

debri s, wh ing off sedinents aft. L.pitations, etc.
[ Laikes pl HEE By ORBAnC I T BCPS FGRT B G AT ERP T g i The e

organelies being mitochondria.

25  The invention also relates to the use which is deseribed 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



- 16 - depending on the scale and the organi sm Mechanical cell
integrations and ultrasonic treatnment are used, inter alia, on the

| aboratory scale. Both in the case of extracellular proteins and in
the case of intracellular proteins (follljgwing cell 5 disruption),
vari ous precipitation nmethods using salts (in particular amoni um
sul fate) orrefiigagthé i @aMBRE for pRnaRbR kSl aftivacahgdg)s. I epr esent rapid
and efficient nethods for concentrating proteins. Wen intracellular
proteins are being purified, it is desirable to renove the soluble
nucl ei ¢ aci P L@t |0 W 'éhemve exarrpl e, streptonycin sulfate
or protam e Siihi]) e¥ Sk extfraceIT'uq ar proteins are being
isolated, carriers (e.g. starch or |ci esel guhr) are frequently added
\Rlﬁ.lr gLea?gdgglglpéor% (91011 O eCI ICI}la%V IC 8%%%@ ene Sgbr rI‘laln ?@c%&%ﬁla&m a%&jedhost ccﬁ
partiti on reesthods: f@latgs(gmtwhmh 1stimcedmt®grapﬂa§smndctozdmbeixmhraxhgiaand translated
chr onmat ogra h n|t roma ar

el ect rophorgs%mf‘gﬁ’fpécsg\%l e?%d Vec i Gh- alegrceceon%f}r [ ?B fcga‘fd?]% are Cfo‘l"un’ed for
chr omat ogr apiryssing galesio pttﬁadom]z’DralﬂkaTynﬁhRHS’I al scale. 15 Affinity

chr omat ogr aphy, which makes possible purification factors of up to
several 100s per step, is especially inportant for the | aboratory
scal e. Ext Mapescipid, axprq:;siom edctuss @o Ge uensiruvtadeh td differyntoivalys) firethe odserbf ohes are

Just | el t th . f
oot e SEbAepLt oL P ARG B8 Rl P b 5
20have al r esitsntbgagiogiwily B@ﬂedroteui Fqsrahls ptrpest.i tm?xm@ssiqmr\@vteci;ams pidthef5’ and
valiue, on an.AglsbiL Bhic?GR18.A% MRk eplelgboani ¢ sal ts which

acconpany proteln are trequently un [e in the case of specific
applications. They can be removed by, inter alia, gel filtration,

dialysis anpggdiaf| chRJthI drg&m%ﬁﬂ%‘slgt%%%&gﬁpg roffn &E%@E?%e%ﬁ&e?&eﬂmﬁﬁ

dry preparations. [nportant drylng net e vacuum drying, freeze
dryi ng land eesringrresspil.iggethriiteaspiherereiein whish p ba drtecieloreaddn e s ngoid prriein.

?gCétQO llO EO }\E’Iﬂi ;3"‘ agd‘zét édﬁtrbl%1 RREQHRE s Yedu& HOME OMALoD) Heh 8Nk HSRRBMRANLE

gacagat aaadestbe acaa@@tf tﬂa?gs&ﬂreea@qsteagldglaéheaﬁgmhmag phtha dybrilapretsigo be

at gcaaaggt tdACRARLGAL GbhGhd JeeATOE cliftchliliACALOG 8BE M FAPRA LRIY %@%Qﬁpcases
acggcaaat t tt cacacCagcat act et t ggct acagat t caaaat acgoggt caaact cgat cct

gat t t t gcaasebibzeadbn FeEine Hhichgheaeddatnt tharclppediafoteied teerfy asdsh Bselyigrm by

aaggggagaatanGaihAgaddaaal 6ed Gt GERABH il HiAY AfORGIRM ! 8 GQ&Q%&EQ%ﬁcb is
gcaacaccagaaca(gaccaaacgt caccag{tgat gcttgt t gaagccttttt caag aaag&gggcat

gat t at ggt adugeh e geriestier cayakt Plest ¥ hegrgHeyy Padhiyt $ygble had Crepiges are
tt ggaact ct gakshCRARACRRAM EAGAbEOSLERI gaat ggggagat get gt ttt cgacat t

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 1s 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 centnifugation 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,



10 ttcgacaaagacgcaagt ggct caat cagtttagacgaat ggaaggctt acggacgaat ct ct gga
at ct gt ccat cagacgaagacgct gagaagacgt t caaacat t gt gat t t ggacaacagt ggcaaa
ctt gat gt t gat gagat gaccaggcaacat tt aggct t ct ggt acacat t ggat ccaact t ct gat
ggtctttatggcaattttgttccct aagaagegttcagt.tjgaaaacgct aaacattgttcagtt gt
aaaattatattcattttcatttcgtaaaattagtatttataaatttgtatcataaattgtatccat 15

gtt gt agact aRgindmgar ite Qgﬁeaéi‘za@%@%ﬁﬁﬁ@ﬁ@&ﬁﬁ@aﬁ@eﬁ@ﬁé@ﬁ%ﬁﬁlduﬁfasonm&nnent are
yi el ds an am no acid sequence of (SEQ ID NO 2):

MQRFTNRL L SNiszsh IREREIR: eRPARPHHSILSEATDSKYAVI CLDPDFANPKW NRHKFMEN
FLDI NGKGKI TLDEI VSKASDDI CAl CLDATPEQTI CRHQDAVEAFFI CKMGVDYGKEVAFPE

FEKGAEELAEHDL ELWSONKSTL I REWGDAVEDI FDI CDASGSI SLDEV\KAYC?{_ SAE CPSDE 20
DAEKTFI G CBIBNGERE svDRiMFEeIS eV PP iSOaipa/enes el i Btofsns (oflgikige cell

pepti de of didnetBNHotLRLOLrEdiRtatibrGhthddd uﬂ@@%ﬁ@?ﬁ&m ERmbiivh BEIf255 GHABMR:
(SEQ ED NO 3): MXRFTNRLLSMSALRA and has the foll ow ng nucleic acid.
sequence: Fglvents (a&PB‘ﬂ%%@Cﬁft"P@ é&%&gﬁ‘ﬁ"d@ﬁlé PR efipie é’f‘eﬂloébg%t"t"fcﬁ%’ﬁf‘@% grotems.
(SEQ JD m\@emﬁﬂﬁc&ﬁ%%ﬂﬁéﬁs@k@b&ﬂ urfed? itl 8 IR RANOR Ferdddve R0 fuble InQMEIP Geids
nucl eoti de sequence (SEQ ID NO 5): 5-- )

GATCT CAGCT GHATRHPEPTAATIAACGT BPERISATRRIRAY Cin sulfasconrateming SaRihTpen extracellular

TCAACTTCAT%@Q S OMACCAT AN ERLEFT AN LA M8 before adding
CTTTGAAGAT ATGGGT CAACAGACACAAATTTATGITCAACTTL | |~ GGACATT
AACGGCARCGH AR NE FRTEEA PEANA PR Co e At e FESER T AR PaRF ey

GGCGCCAAACT TGGAGCT ACACCAGCT CAAACCCAACGT CATCAGGAAGCTGTTGAAGC
TI TCTTCAAGAAGATTGGL11 GGATTAT GAAGT T GC 11 | CGTTA - .
18 - ACGGS‘?@AE&M W%@%m%%&%w y and ion
CTTTGAT CCOerhirdeE Bt iphin T A THlpACen | I AGAAKHRoALRY AL (actrophoreses) are
A S AN Sy v i
GAT GT TGACGATAT GARGAGRGASGAVhikIERAT T EHEE TAGNGEHT Eeral 100s per step,
CTGATGA Cl TTATGG&AACl 1% AAAAACTTT1111GCTGTAAATTCTTTACG
GGTTA111n! EATEAT EPE&I:ET‘} o R R F el TTCOGAAAATGAAAAATATT CTTTATTCAG
-r This yields an am no acid sequence of (SEQ ID NGO 6): 10
MIDTASKYAVKL K' TNFEDPKVWNRI | KENFNFL | K| TL DEI SDD) GAT . .
AT ORI TR R B 0 e U A PR TR PR VBRI GO MR rorens, they
AVFDI EDI CDBSEGS3b Bt DGR EBEBE HEREBERARITH KNG BNSGHKI GN@ENPRQHE s which
FWYTLDR F\/P hese s are . r.e dint .
sequenczlglAP?as_%iq#a%éy fgﬁlr F%r;;o%zlslé]?r?%# ?tb%ﬁ%g? PP eél t&?égggag&ﬁﬁ Ié} 1gnllzjllr(j:}sér lal 5 cale 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):



Figure 2: Figure 3: Figure 1 shows the plasmd map of the vector
pTripl EX2-nm A ytin. Figure 2 shows the plasmd map of the vector
pcDNA3-ntCl ytin. Figure 3 shows the result of the bacterial
expression of ntClytin and the biolum nggcence activity of mdytin
foll owi ng bacterial expression. (Y = FLU relative light units; X =
dilution; Hack bar = mtdytin; gray bar = control lysate). Figure

4. Figure 4 Ogi%%%téa@%aéﬁ%’éétc%ﬁ%%;S’hecft%%g%}/’t%}ab‘é?gﬁ%{) %ﬁ&éé’%?% 5% AELLg

and t he bi escence acti vi lon I'n
CHO cel | s. %Yciaﬂ%ttﬁé?%%ﬁqgécﬁﬁﬂrﬁtCeﬁmfs@ggxtEta)@ﬂbg(:ﬁ%rqaﬁﬁﬁ?@caacgc

r eplr esent atdc@@céeﬂaﬂﬂ@lbi&éccaﬁbgﬂi&c&t&@@&ﬁc&gﬁtﬁ&% thB@cggt&eaa@tcgatcct
ana ySI m nescence

l'i ght un| t§ rtgtt—g‘%a &% oﬁasﬁa“ﬁ?a ?’% aé‘tiitg%ﬁttcé‘ac Raad: 9?% |aﬁ“e’9?"'c
anal ysi s ofaaghegdﬁa@ltlﬂcatets@engeaaﬁcg(obed:craraag(:t(tGagﬁlglalacawé:ltantgv@dacghgat
units; gt::'ag@au[.éa%(égg acaagb@w&cz.ggé ?tz%és@% tEih.Eca%bhg cQég

cIytln and ndytin at The amno acid | éve re 8: Figure 8 shows
t he al i gnneiRtERtITHEPEIFP G AT EFGAATAR Bt A @2 AR EPEA 3R eI 2acacrsay
- Figure 9. tElggbLi(ﬂ:c&g@h@ﬂ&aﬁhﬁa@ddgaﬂf&ﬂﬁgﬂfccgtg'ataiﬁggggiﬁtygfcitgtﬁiﬂd:gacatt

clyti n'lﬁ) attttcﬁ]g%aaaﬁag ?C' g gi’?éatcagtgpa{?ac%gt ga ea@ %%ﬁ%ﬁa&?%tglgggga

Cl ont ech plas S use
const ruct wro;r:*éatmtees@crqmacwmaamt&@pa%aqt@é%?tttas!ecvwmgm%a

desi'gnat ed @I@a@t%at@&éaagabaagglaa@cue@@éggcpiéﬁ@tﬁéaca&ggtagkyéadwseéat

d f t
P e
Cl ontech pIaasﬁtichmmtlt(ca}tvm:aasedtmatthgawmtotgﬁaﬂcapﬁemgtngwaﬁe

construgt waighy a%t9§§@aragla%g T%@éa%waa;r%a%aay@éaia\ggagéaata!agave3>t.0r vas
desi gnat ed "pc Aytin. e vector 10 pcDNA3-ntCytin was used

for expres CI yti eukar t Figure 2 shows the

pl asni d nag-lhlﬁg“[gﬁ ??ﬁ“rsﬁﬁ r{‘%féﬁgﬁ%ﬁ' sza)E><arrpl e 3 Bacterial

expressi on
MQRFTNRLLSMSALRARSRLQRTANFHTSILLATDSKYAVKLDPDFANPKWINRHKFMFN

FLDINGKGKITLDEIVSKASDDICAKLDATPEQTKRHQDAVEAFFKKMGMDYGKEVAFPE
FIKGWEELAEHDLELWSQNKSTLIREWGDAVFDIFDKDASGSISLDEWKAYGRISGICPSDE
20 DAFKTFKHCDLDNSGKLDVDEMTRQHLGFWYTLDPTSDGLYGNFVP

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

MQRFTNRLLSMSALRA
and has the following nucleic acid sequence:
25 5'- atgcaaaggtttacaaatcgtcttctttecatgteggetttacgtgea -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



The bacterial expression was effected in the E. coli strain BL21(DE3)
by transform ng the bacteria 15 with the expression plasmds

pTripl EX2-ntd ytin and pTripl EX2. The transforned bacteria were

i ncubated at 37C for 3 hours in LB nediur-and the expression was

i nduced for 4 hours by adding 113TO up to a final concentration of 1
mMV  The i ndACEGANGGANAGA ABTGECRAAARCATOAOYTGEMACTTIERRCEIAAAACAAGAAAT

Uit 1 abont caltRoA TR A RRE i B b are ppRL BRI T et G REsB g o

rpm (16 000CTEANTCAGTIEGGAOGABTGEAR AT TAOGS: mcmremmmcmgm

gug)e; na;gnlt n%ggﬁ?@%@%ﬁ%ﬁ%@%@ﬁ coe(TIenfer azi ne RGTT

Tri s/ HC15 pHGATGY TEACGAGRIGAS CAG AT WK GG TRTOICIKCACSTEGCA CRET AACG

measured in i [ 4

chl ori de. %Jﬁt&g WG%WQ éﬁT%%% secgg#ﬂ- ARkrrerrace
Fi gure 3 shOGET AWWWWGWMCWWGWMAAATAW
mddytinin pl.e .4 Enkarvptic. expkession Constitutive
eul caryoti cC{engﬁ%lgédsA?% i ) “HC ' s%by transfecting the
cells with the expression plasm ds pcDNA3-nt Clytin and pcDNA3. 1(+) in
transi ent ekpeyitldemtaginoRon s¢duerse oiBEQAD NBK):s per wel | were pl ated
out, |n DVEM F12 nedium on 96-well mcrotiter plates and the - 21 -

pl ates 'ygr EMfrﬂ%M@ﬁ?ﬁ%@wﬁ@tﬁiﬂkw@wﬁﬁ@MMM@ﬁémm@sfmbﬁmem

usi ng the Fugene 6 kits (Roche) in accordance with the manufacturer’'s
i nstructi on%«QﬁQ@{@Eﬁa GLOYOREVEEP AFYNGWKEL AHHHK LW SEAIKK STLIRNWGE
DVEM F12 neﬁvm@kpéﬁ@szstb@mﬁr@@smsbhgaﬁk?mﬁeﬁmnéckmﬁemmm
50 41 of coel enterazi ne E- M coel enterazine in . The cells

wer e i ncubat WY THPPI¥/FRGE S N@"?\ours 5 and ATP (adenosi ne tr| phosphat e)
was then added to a final concentration of 1 uM The neasurenment in a

| um nonet errpsgSsegleidet 86 redtoiael inthalch@ncd IRn@ddi tion. The integration
time was 1 second, with the total measurenent tine being 60 seconds.

Figure 4. s t he of measuring the biolum nescence of

maytil | :Frﬁgescfgﬁos“&é;ﬁﬁ‘f%% 10 BLAST Result of a BLAST analysis
of mdytin at the am no acid | evel: >enbl CAD87655. 11 unnaned protein
product [ ClEigiral:gr eghigiua]l shdvenig Hasmidi9®, of BeoraorrTEHBXRiInttEly045) ,
Expect = e-101, ldentities = 171/195 (87%, Positives = 182/195 (92%
15 >5pl @8 YT _ Rhd: ! 528860
clytin - romdus%%&%%%&e%%ﬁ%n@q{f% %E%% ’iﬁmgf";u n
[Cytia grggarl al , 9bl AAA28293. 11 apoclfytl n, Length = 198, Score =
368 bits ( ¢ 3 Expekiue B shays, the desuti off e bactwifemsssww%mtcbagu tapcl/élse

= 182/195 (929 20 >§i€iab%£€%r?c@5a&1»l%¢ df%@%ﬁfd?lb%@lb@at&{ap 510n (Y RLU:
[ synthetic construct] Length = 19 Score = 367 bits ect =

e-101, #Hentities 17Gletvslggmy; X pgiintiopsiask bar FgpiCys; @' 52 tonio lysate).
>spl@770910BL_OBELO (vel i n precursor (OBL), pdbl 1EL41A Chal n A
Structure Gliguldwe Cal Elgumﬂﬁﬁwkaheeksﬂhef @ﬁr@kﬂwmchpﬂessibn Sehenminnedd 2o
By Sul fur Sas gbl \67708. 11 unnane j)t ein pr oduct , Lengxg}p ?Y—
Score = 327 bits (83PPUMBHEUE Y SCP B P B eligy) 1 Qf?@%) =
Positives = 170/ 193 RBUF%lative light units; X = ATP (logerithmic representation in mol/1)).

Figure 3: Figure 5 shows the kinetic analysis of the bicluminescence of mtClytin, (¥ =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 &: Figure 8 shows the alignment of clytin and mtClytin at the nucleic acid level.



>enbl CAD87674. 11 unnaned protein product [synthetic construct],
Length = 195, Score = 326 bits (835), Expect = 2e-88, ldentities 30=
149/ 193 (77%, Positives = 170/193 (87% - 22 - >enbl CAD87672. 11
unnaned protein product [synthetlc constgact], Length = 195, Score -
325 bits (834), Expect 3e-88, ldentities = 149/193 (77%, positives
= 170/ 193 (&g o: >eni@h1€/étﬁzx6s7&e bl grinRodTet i) AICH A 438 GBHHEL at the amino acid
[ synthetic construct]I é Length = 195, Score = 325 bits (833), Expect
= 4e-88, ldentities =°1 9/193 (77% , Positives - 170/193 (87%
>pdb11JFO A Chain A, The Crystal Structure OF Qobelin From Obelia

Geni cul ata At1. 82A Resol ution, 9bl AAL86372. 11AP394688_1 apoobel i n

[ belia geniculata],Length = 195, Score = 325 10 bits (833), Expect =
4e-88, ldentities - 149/193 (77%, Positives = 168/193 (86% Exanpl el
BLAST Result of a BLAST analysis of mdytin at the nucleic acid

| evel : 15 >enbl AX702125. 11 Sequence 23 from Patent WO03006497, Length
= 597, Score - 669 bits (348), Expect = 0.0, ldentities = 504/582
(86% >enbl 71/2X702119. 11 Sequence 17 from Patent WO03006497, Length
= 597, Score = 669 bits (348), Expect = 0.0, ldentities = 504/582
(869 >enbl X70221. 11CCCLYTIN C. gregaria nRNA for clytin, Length
= 747, 20 Score = 669 bits (348), Expect = 0.0, ldentities = 504/582
(13699 >gb1L13247. 11CY1APOCLYT Cytia gregarium apoclytin mRNA,

conpl ete cds, Length = 747, Score = 669 bits (348), Expect = 0.0,
Identities = 504/582 (86% >enbl AX702187. 11 Sequence 85 from

Pat ent W03006497, Length = 597, 25 Score - 664 bits (345), Expect =
0.0, ldentities = 503/582 (86% >enbl AX702185.11 Sequence 83 from

Pat ent W03006497, Length = 597, Score = 664 bits (345), Expect =
0.0, ldentities = 503/582 (86% >enbl AX702183.11 Sequence 81 from
Score = 664 bits (345), Expect = Patent WO03006497, Length = 597,

0.0, ldentities = 503/582 (86% 30 >enbl AX702181. 11 Sequence 79 from
Pat ent W03006497, Length = 597, Score = 664 bits (345), Expect =
0.0, ldentities - 503/582 (86% - 23 - >enbl AX702179. 11 Sequence 77
from Pat ent W03006497, Length = 597, Score = 664 bits (345), Expect
= 0.0, ldentities = 503/582 (86%



>enbl AX702T3T. 117 S&qlence 297 from Pat ent W)03006497, Length = 597,
Score664 bits (345), Expect . 0.0, ldentities = 503/582 (86% 5
>enmbl1AX702129. 11 Sequence 27 from Patent WO03006497, Length = 597,
Score = 664 bits (345), Expect = 0.0, lLgentities = 503/582 (86%
Exanple 7 Figure 7 shows the alignnent of mtCytin with clytin
(Cytia greggkhba)l at the nucleic acid level. Exanple 8 10Figure 8
shows the arrTgnment of ntCytin with clytin (Cytia gregaria) at the
amno acid level. Exanple 9 Kinetic analysis of mtdytin For the

ki netic andmplelof the biol uni nescence of mtdytin, C110 cells were
transiently transfected 15 with pcDNA3-nt Cl ytin or pcDNA-obelin or
PCDNA3 (wi tithe (llonﬁﬂyplhs{ﬂ{igﬂl‘r@i]m vﬁg)b&%al as %ébtgr fof @r@ﬁafriagtltrkezhsa:nlﬁwhich is described
nmeasurenent were carrie t as described in Examp 1. e readj.ngs
Wer e t aken JFBY: “a"hﬂp%wawe&? %%ove%t%rcwﬁﬁﬁaaf%@TgaEf%%@m T e LGP
second. 5 mElyfiiasussd RNGpRsShRioMChheintesakid sysefst he kinetic analysis
of mdytin and obelin. 20 Exanple 10 M TOPROT Anal ysis The conputer

program M TOP was, used .to anal yze the. jn_signal peptide
(d aros et gF&SITgﬁﬁT?gﬁ%%éWﬁ?&gﬁ%ﬁﬂmﬁﬁ%Pgéﬁgﬁébﬁg'mere anal yzed:
obelin (Q7709), aequorin (P07164), clytin (Q8121) and ntdytin (SEQ

ID NO 2). Examg2- Results of the anal yses: Sequence nanme: OBELIN 5
| nput sequence length : 195 aa VALUES OF COVPUTED PARAMETERS Net

charge of @Yy, REOMENGE 'acDI%ﬁl-S.ﬁ-lg)a\L/'\%sﬁ%éh qugé ORior kot p%egg.l{j\l%rﬁ?eeéon&;ucp@ﬁi‘.}?is

residues in targetinhg sequence: er of acidic ues 1In
targeti ng gesquleedchelon) ToF danegjess ph e vaeter predisignetty] ecldfabpidytaedbe festor

- 15 IWDWﬁ%Iﬁ% ubdfrd? expressing mtClytin in eukaryotic systems.

d

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 pTrip]EX2-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 cenirifugation,
resuspended in 50 mM Tris/HC! (pH 9.0) + 5 mM EDTA and disrupted by ulfrasonication. The
lysate was subsequently centrifuged at 13 000 rpm (16 000 ref) for 15 minutes and the supernatant
20 removed. The supernatant (dilutions 1:5, 1:10; 1:20 and 1:50 with Tris/HC] pH 9.0)) was
incubated with coelenterazine (10E-07 M coelenterazine in Tris/HC] 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 mtCiytin in bacteria.

25 Exampled

Eukaryotic expression

Constitutive eukaryotic expression was effected in CHO cells by transfecting the cells with the
expression plasmids pcDNA3-mtClytin and pcDNA3.1(+) in fransient experiments. For this,
10 000 cells per well were plated out, in DMEM-F12 medium, on 96-well microtiter plates and the



CGESKBGVHIECS HI7-0. 6240.259-0.3080. 295 "MesoH- 1. 573- 0. 241- 0. 6420. 060
Mul i d_07514. 0193. 6414. 4081. 523 20 MuHd_0957. 9947. 8983. 2851. 838
MuHd_10013. 7349. 8365. 5972. 742 MuHd_10521. 19511. 7557. 3394. 117
Hrax_075-9. 450- 2. 800- 4. 0081. 132 Hmax_095;50. 9631. 837-1. 9711. 103
25Hmax_1000. 4001. 300- 1. 9422. 240 Hmax_10¢ 10 6176. 0670. 7333. 127

PROBABI LI TY lates WI?Q IE%%@E tovl g &toﬁh@nﬁ'gﬁs?ech% W 79ff€’égd A&l QECI Pygene 6 Kits

Sequence na I nput “sequence aa VALU

CONPUTED PARAHET ERSCGSHRE pith Harrgaeu@mrquemmwaéﬁ@é’ﬁnﬁ%d Aﬁ@l%@@"“"""‘“’d
region: 3 Nugleriof, asCe s SRS 0. TALAILINL SEAUEAGE s ORI o

acidic residues’intargeting sequence eavage site: not
predi ct abl eOﬁ@eléﬂtew@dl@%@WrméenterazchJSPBHYDR@@HernS(DAHQEatUSEDfor 3 hours

5 and ATP (adenosine triphosphate) was then added to a final concentration of 1 uM. The
measurement in a luminometer was started directly after the addition. The integration time was

1 second, with the total measurement time being 60 seconds.

Figure 4 shows the results of measuring the bioluminescence of mtClytin in CHO cells.

Example 5
i0 BLAST

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

>emb |CADB7655.1| unnamed protein product [Clytia gregarial, Length
= 198, Score = 368 bits {945), Expect = e-101, Identities =
171/195 {B7%), Positives = 182/195 (92%)

15 >splQ08121|CLYT CLYGR Clytin precursor (Phialidin), pir]|sS28860
clytin - hydromedusa (Clytia gregarium), emb |CAR49754.1] clytin
[Clytia gregarial, gb|AAA28293.1| apoclytin, Length = 198, Score =
368 bits (945), Expect = e-101, Identities = 171/195 (87%),
Pogsitives = 182/195 (92%)

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

>8p|Q27709]|0OBL_OBELO Obelin precursor (CBL), pdb|lEL4|A Chain A,
Structure Of The Calcium-Regulated Photoprotein Obelin, Determined

25 By Sulfur Sas, gb|RAA67708.1| umnamed protein product, Length =
195, Score = 327 bits (837), Expect = le-88, Identities = 150/193
(77%), Positives = 170/193 (87%)

>emb|CADB7674.1| unnamed protein product [synthetic construct],
Length = 195, Score = 326 bits (835), Expect = 2e-88, Identities
30 = 1l49/193 (77%), Positives = 170/193 (87%)



CBSKDGVHLECS™TIT70.0060:794-"0. 2630. 368 5MesoH 1. 673- 0. 382-0. 7030. 048
MuHd_07524. 3264. 1535. 9472. 450 MuHd_09512. 6387. 2134. 2181. 796
MuHd_10013. 7488. 8274. 4772. 427 MuHd_10516. 58111. 4265. 0563. 453
10Hmax_0750. 4380. 233- 2. 4901. 692 Hmax_095%40. 525- 1. 400- 2. 3940. 674
Hmax_100- 0. 100- 1. 200- 2. 2921. 550 Hmax_1050. 500- 0. 000- 2. 1641. 540
15PROBABI LI ¥n9tngxpemit 140 u@ﬂn&x@&hoﬂ%ﬂén %:@bﬂétd[\é hfheuée%@@@ucu,
nane: CLYTI N I nput sequence | ength : aa 20 _VALUES ED, . .
PARAVETERS 188 Ehar e 'of SOty sé&ée?ﬁ&@ (B )mn EPHESY ré&u %‘?1 ntities
Nunber of baske/residaes, ippstisiges i-ng78LReriéds)r 6 25 Nunber of acidic
residues in targeting sequence :2 Cl eavage site: not predictable

Cl eaved Se%ﬂ?@i\DH?ﬁDﬁ@'ﬂ%rﬁédS%&%E[ﬁroduct [synthetic construct],

5

10

15

20

25

30

Length = 195, Score = 325 bits (833), Expect = 4e-88, Identities
= 149/193 (77%), Positives = 170/193 (87%)

>pdb|1JF0|A Chain A, The Crystal Structure Of Obelin From Obelia
Geniculata At 1.82 A Resolution, gb|RALBE372.1|AF394688_1
apoobelin [Obelia geniculatal, Length = 195, Score = 325
bits (833), Expect = 4e-88, Identities = 145/193 (77%), Positives
= 168/193 {86%)

Example 6

BLAST

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

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

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

[}

Score = 669 bits (348B), 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 (B6%)

>gb|L13247.1]|CY1APOCLYT Clytia gregarium apoclytin mRNA, complete
cds, Length = 747, 8Scecore = 668 bits (348B), Expect = 0.0,
Identities = 504/582 (86%)

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

>emb |AX702185.1| Sequence 83 from Patent WO03006497, Length = 597,
Score = £64 bits (345), Expect = 0.0, Identities = 503/582 (86%)

>emb |AX702183.1| Sequence 8l from Patent WO03006497, Length = 597,
Score = 664 bits (345), Expect = 0.0, Identities = 503/582 (B86%)

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



30GESKDGVHIECS ™ HI7-0.74290.3471- 0. 3130. 313 MesoH 1. 778-0. 307- 0. 7180. 053
MuHd_07532. 92817. 5097. 3515. 708 MuHd_09530. 87420. 3449. 0745. 834 35
MuHd_100: 36. 59622. 66610. 0516. 762 MuHd_10539. 17419. 33610. 3797. 609
Hrax_0754. 9007. 087- 1. 2233. 684 Hmax 095132 60010. 1001. 2514. 390
Hmax_10014. 00012. 6001. 6015. 060 40 Hmax 856 65013. 067- 0. 4683. 920

- 26- PR@ABLEM[MM?%&QW SEQuéHJeO‘?i'?OfHHfrd @at&n*@%&%@dﬁr 2Ler(1_jé_ch = 597,
Sequence nane: CLYTIN-2 I nput sequence | ength 198 aa VALU

COVPUTED PAﬁQE\‘R}'E‘*rERSF?\fetblc’fﬁat‘%f‘e'5 of EqRRFy s8qlrerfEER o0~ A?]%ﬁ/fgéd 86%)
region: 16 Number of basic residues in targeting sequence :3 Nunber

of acidic reshguagoRsy.digéetwgncseqaefice Pitieavageosidve: Lemgth = 597,
predi ctabl eg{l gaved;8£GHRACRI45) , Expect = 0.0, Identities = 503/582 (86%)

5 >emb|AX702129.1] Sequence 27 from Patent WO03006497, Length = 597,
Score = 664 bits (345), Expect = 0.0, Identities = 503/582 (B86%)

Example 7

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

Exampie §

10 Figure 8 shows the alignment of mtClytin with ¢lytin (Clytia gregaria) at the arnino 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 NQO: 2).



15 HYDROPHOBI C SCALE USED GESKI DGVHLECS H17- 0. 2880. 341- 0. 2130. 313
MesoH 1. 519- 0. 206- 0. 6810. 081 20 MuHd_07532. 59415. 0928. 1924. 075
MuHd_09536. 09019. 7078. 8366. 716 MiuHd_10038. 61720. 2699. 6826. 851
MuHd_105: 30. 26716. 0828. 2295. 470 Hmax_0756 .5336. 417-0. 7932. 508
25Hmax_09513. 60010. 1001. 2514. 390 Hmax_10013. 60010. 1001. 2514. 390
Hrax_10513. 47k 0:rhR0tafde3. 862 PROBABILITY 30 of export to
m tochondria: 0.3974 nitChrtin: Sequence nanme: ntdytin | nput
sequence length : 228 aa 35VALUES OF COVPUTED PARAMETERS Net charge
of query segyghce: -8 Anal ysed region: 34 Nunber of basic residues in
targeting sequence :6 Nunber_of acidic residues in targeting sequence
0 40 O eavag@ <gictenaner OBERI

5 Input sequence length : 195 aa

VALUES OF COMPUTED PARAMETERS

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 : C
Cleavagesite : not predictable

Cleaved seguence : -~

15 HYDROPHOBIC SCALE USED

GES XD GVH1 ECS
H17 : -0.624 0.25%9 -0.308 0.295
MesoH : ~1.573 -0.241 -0.642 0.060
MuHd_075 : 14.01% 3.641 4.408 1.523
20  MuHd_095 : 7.5%94 7.898 3.285 1.838
MuHd_1060 : 13.734 9.836 5.597 2.742
MuHd 105 : 21.185 11.755 7.338 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 6.087 0.733 3.127
PROBABILITY
of export to mitochondria: 0.1479

30 Aequonn:
Sequence name: AEQUCRIN
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 sequence ; 0
Cleavage site : not predictable

40 Cleaved sequence -



Cl eaved sequence GES & MORFTNRLLSMSALRA HYDROPHOBI C SCALE USED KDGVH1
ECS 5 H17 -0.135 0.453 -0.343 0.309 MesoR -1.623 -0.215 -0.701 0.073
MiHd_075 33.394 19.322 8.634 7.593

GES KD GVH1 ECS

H17 : 0.0086 0.754 -0.263 0.368

5 MesoH : -1.673 -0.382 -0.703 0.048

MuHd 075 : 24.326 4,153 5.547 2.450

MuHd 095 : 12.638 7.213 4.218 1.786

MuHd_l00 : 13.748 8.827 4.477 2.427

MuHd_105 : 16.581 11.426 5.056 3.453

10 Hmax_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

[ e e eema—aa o

15 PROBABILITY

of export to mitochondria: 0.0148
Sequence name: CLYTIN
Input secquence length : 198 aa

L e e T TR R
VALUES OF COMPUTED PARAMETERS

Net charge of query sequence : -9
Analysed region : 32
Number of basic residues in targeting seguence : 6

25 Number of acidic residues in targeting sequence : 2

: Cleavage site : not predictable
‘ Cleaved seguence : -
HYDROPHOBIC SCALE USED

30 GES KD GVH1 ECS
H17 : -0.429 0.341 -0.313 0.313
MesoH : -1.778 -0.307 -0.718 0.053
MuHd_0735 : 32.928 17.508 7.351 5.708
MuHd_095 : 30.874 20.344 9.074 5.834

35 MuHd_1o00 H 36.596 22.666 10.051 6.762
MuHd 105 : 35.174 15.336 10.3789 7.608
Hmax 075 : 4.900 7.087 -1.223 3.684
Hmax 095 : 13.600 10.100 1.251 4.390
Hmax_ 100 : l4a.000 12.600 1.601 5.060

40 Hmax 105 : 6.650 13.067 -0.468 3.920



MuHd_095 34.726 19.634 8.110 8.861 MuHd_100 32.825 16.596 7.376
7.520 10 MuHd_105 28. 005 19.893 7.410 7.865 Hmrax_075 16.683 17.733
2.851 5.763 Hmax_095

PROBABILITY
of export to witochondria: 0.2047
clytin-2 :
5 Seguence name: CLYTIN-2
Input sequence length : 158 aa

VALUES OF COMPUTED PARAMETERS

Net charge of query sequence : =7

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

i Cleaved sequence : -

15 e e
HYDROPHOBIC SCALE USED
GES KD GVH1 ECS
H17 : -0.288 0.341 -0.213 0.313
MescH : -1.51% -0.206 -0.681 0.081
20 MuHd 075 : 32.594 15.092 8.182 4.075
MuHd 095 : 36.050 15.707 8.836 6.716
MuMd 100 : 38.617 20.269 9.682 6.851
MuHd 105 | : 30.267 16.082 8.229 5.470
Hmax_075 H 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_290
Hmax_ 105 : 13.417 10.150 1.612 3.862
PROBABILITY

30 of export to mitochondria: 0.3574
mitClytin :
Sequence name: mtClytin

Input seguence 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 sequence : 0

40 Cleavage site : 17



13.125 113.388 2.299 4.314 Hmax 100 8.300 11.500 1.845 3.830
Hrmax 105 1.700 9.500 -1.171 2.390 15 PROBABI LI TY of export to
m t ochondri a: 0.9974

-27-

Cleaved sequence : MORFTNRLLSMSALRA

HYDROPHOBIC SCALE USED

GES KD GVH1 ECS
5  HL7 : ~0.135 0.453 -0.343 0.308
MesoH : -1.623 -0.215 -0.701 0.073
MuHd_075 : 33.3%94 19.322 B.634 7.593
MuHd 095 : 34.726 13.634 8.110 8.861
MuHd 100 : 32.825 16.596 7.376 7.520
10 MuHd 105 : 28.005 19.893 7.410 7.865
Hmax 075 : 16.683 - 17.733 2.851 5.763
Hmax 095 : 13.125 13.388 2.298 4.314
Hmax_ 100 : 8.300 11.500 1.845 3.830
Hmax_ 105 : 1.700 9.500 -1.171 2.390

15 —e===-= it n et e e o = = e e e = - o

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 miClytin has shown

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

Example i1

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

25
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2. The nucleic acid as clained in claim1l, further conprising a

nucl eic acid encodi ng a pol ypepti de other than that encoded by the
nucl eic acid of claiml1, wherein a fusion gene is fornmed and wherein
said fusion gene functions as a nmarker gene or reporter gene. 3.
The nucleic acid as clained in clai m3% wherein said nucleic acid
functions as a reporter gene in searching for pharmacol ogically
active congounds 4. The nucleic acid as clainmed in claim1, which
cont ai ns H{2§nct i onal pronoter 5 to its coding sequence. 5. A
reconbi nant DNA or RNA vector which contains the nucleic acid as

c: ali rreg in cl aum\ﬂ1solq@d1ﬁﬁ1@&ga{allgm(f@hlef\krhiat{@géﬁcmfﬁaq%d&ﬁct or az i b
clained in c sol at ed pol ypepti de ich is encoded by
a nucleic aCH? {Pconsggﬁg?% med in claiml. 8. The pol ypeptide
as clained in a) allmcielcmdemlesaledwlhmlypemd@ea polypeptide as a
reporter protei nwﬂaﬁblseaﬁfahmqld‘ smiphachbead agicealikdloggd bye conmpounds.
9. The polypeptlggcfﬁqu wherein said pol ypeptide is coupled to
an additi onal - 10. The pol ypeptide of claim?9,

wher ei n said agbliﬂtlﬂlmiﬁlc @ﬁldtI@Dh’—‘Cﬂbﬁ wdliele cedtaipp the Requpneap consi sting
of an antibiot|cdqﬁﬂkﬁhﬂWSEﬁgﬂ)ﬂéae@tor an antibody and an ion

channel RoRReatigly §w1 %@%MMS%% g}ga%ut he nucl ei c

phosphoproteln ac

‘acid of claimi1 Wﬁt%loé%oﬂ ﬂb“(ﬂhr
eukaryotic cell %?° oucnldawcmiewp@b/p@pbd@s*du@h 153/31‘3«511#)1@@&3?1 condl tions
t hat express saifinctiochaifa ﬂmtdprcaam talndr eby produci ng said

ol ypepti de. g defs BakpERLE fixfl?%ﬁ%‘}‘ﬁ% B, {dpcfipel e aci d of

claim 2, wherein.sal reporter.
WD 2005/ 035559P&%E?39884 sohebleach E g Qo1 DIty er AG EEC
<120> |sol at ed Adenep C%@WFﬁtldaﬁdﬂﬁlhbaﬁj@@m@@mtﬂ <130> Le A

36 839 <160> 6 dhﬁﬁh()ﬁatferpho‘mpﬂﬂsnnn 3.1 <210> 1-A <211> 912 <212>

DNA <213> O yt4 arjglf £84%]Pacid as claimed in claim 1 , Turther compris-
ing a nucleic acid encoding a polypeptide other than that

encoded by the smcleic acid of claim 1, wherein a fusion gene
is formed and wherein said fusion gene functions as a marker
gene or reporter gene.

3. The nucleic acid as claimed in claim 1, wherein said
nucleic acid functions as a reporter gene in searching for
pharmacologically active compounds.

4. The nucleic acid as claimed in ¢claim 1, which contains a
functional promoter 5' to its coding sequence.

5. A recombinant DNA or RNA vector which contains the
nucleic acid as claimed in claim 4.

6. An organism which harbors the vector as claimed in
claim 5. :

7. An isolated polypeptide which is encoded by a nucleic
acid sequence as claimed in claim 1.

8. The polypeptide as claimed in claim 7, wherein said
polypeptide functions as a reporter protein in searching for
pharmacologically active compounds. .

9. The polypeptide of claim 7, wherein said polypeptide is
coupled to an additional protein.



<400> 1 gacagataaa aaattcactc cttagattat ttagtgaata agagaaaaaa

aggat aagaa60 at caagatgc aaaggtttac aaategtatt ctttccatgt cggctttacg
t gcaagat cal20 agattgcaac gcacggcaaa ttttcacacc agcatactct tggctacaga
tt caaaat ac180 gcggt caaac tcgatcctga ttttgcaaat ccaaaatgga tcaacagaca
caaatttatg240 ttcaactttt tggacataaa c§it aagggg aaaat cacat tagat gaaat
cgt at ccaaa300 gcttcagacg acatttgtgc taaactggat gcaacaccag aacagaccaa
acgt caccag360 gatgctgttg aagccttttt caagaaaatg ggcatggatt atggtaaaga
agttgcattc420 ccagaattta ttaagggatg ggaagagttg gccgaacacg acttggaact
ct ggt ot caa480 aacaaaagta cattgatccg tgaatgggga gatgctgttt tcgacatttt
cgacaaagac540 gga , ttt. agacgaatgg a tacg gacgaatctc
t ggaat ct gt 600 g@a?%%é@ P‘%@Z‘%%égt%ﬁ“’gga "%?ﬁ]cs"ﬂa%%ﬁ?% atttggacaa
cagt ggcaaaGGBr@Fillﬁtsﬁf Hirgayhegacur egeosaaol tnaggbictie, ggt acacat t
ggat ccaact 726ntenzgateg gtrecéitdntapgoabodit 4@t A:€ th élaag@agcgt tcagttaaaa
acgct aaaca780 joitcagtt. gtaaaajtat aitcattttc atttcgtaaa attagtattt
at aaat t t gt 840 Qiic‘g‘t %}gﬁmd _g‘?faPE@‘FB%g ?d%ojéjﬁ‘a?té% S@ﬁ@@aﬁh‘lﬁg gcaaaaaaaa
aaaaaaaaaa90phepmdeinaaelvidnotsid<arthbo caiprisidp8pklds (RRT <213>
Cytia gregannélcid2id0PelferPalE e babReRO4AAAPS¢3em, geast 5#00> 2

a eukaryotic cell or in an in-vitro expression system under
conditions that express said nucleic acid, and thercby produc-
ing said polypeptide.

12. A polypeptide encoded by the nucleic acid of claim 2,
wherein said polypeptide functions as a marker or reporter.



Met Gn Arg Phe Tilt Asn Arg Leu Len Set Met Ser Ala Len Arg Al a
151015 Arg Set Arg Leu A n Arg Thr Ala Asn Pile His Tilt Ser tie Len
Len 202530 Al y@ﬁgomsﬁer Lys Tyr Ala Val Lys Len Asp PB3/ER2804%(19843
Al'a Asn 354045 Pro Lys Trp Ile Asn Arg Hils Lys Pile Met Pile Asia
Pile Len Asp Ile 505560 Asia Ay Lys Gy Lys Ile Tilt Len Asp Qu lle
Val Ser Lys AP&&Y 85" 75 80 Asp Asp Ile Cys Ala Lys Len Asp Ala
Tilt Pro AQu Gn Thr Lys Arg 859095 Hs Gn Asp Ala Val Gn Ala Pile
Pile Lys Lys Mpto-Geyrevbis. A8p Tyr 100105110 Ay Lys Gn Val Ala Pile
Pro Qu Pile lle Lys Ay Trp Gu GQu Leu 115120125 Ala Qu H's Asp
Leu G u Len Trp,o9€hs i ReaPSoBopkdiSin@lciJ i, LEY chd el 30132140 Arg G u
Trp Ay Asp Ala Val Pile Asp Ile Pile Asp Lys Asp Ala Ser
145150155160 Ay Set Ile Set Len Asp G n Trp Lys Ala Tyr Ay Arg lle
Set Ay 165170%%58 & ¥y&°%Pro Set Asp Gu Asp Ala Gu Lys Tilt Pile
Lys H's Cys Asp 180185190 ten Asp Asia Set Gy Lys Len Asp Val Asp
AQu Met Tilt Algg>Gsn Hi s 195200205 Len Ay Pile Trp Tyr Tilt Len Asp
Pro Thr Ser Asp Ay Leu Tyr Gy

<170> PatentIn version 3.1
<210 1 A
<211> 912 '
<212> DNA

. <213» Clytia gregaria
<400> 1
gacagataaa aaatteactc cttagattat ttagtgaata agagaaaaaa aggataagaa &0
atcaagatgc aaaggtttac aaategtett ctttecatgt cgygctttacyg tgcaagatca 120
agattgcaac gecacggcaaa ttttcacacc agecatactet tggctacaga ttcaaaatac 180
gcoggtcaaac tcgatccoctga ttttgecaaat ccaaaatgga teaacagaca caaatttatg 240
ttcaactttt tggacataaa cggtaagggg aaaatcacat tagatgaaat cgtctccaaa o0
gcttcagacg acatttgtge taaactggat gcaacaccag aacagaccaa acgtcaccag 360
gatgetgtty aagecttttt caagaaaatg ggeatggatt atggtaaaga agttgeattc 420
ccagaattta ttaagggatyg ggaagagttg gecgaacacyg acttggaact ctggtcetcaa 480
aacaaaagta cattgatceg tgaatgggga gatgctgtit tcgacatttt cgacaaagac 540
gcaagtgget caatcagttt agacgaatgg aaggcttacg gacgaatcte tggaatctgt 600
ccatcagacg aagacgetga gaagacgtte aaacattgtg atttggacaa cagtggcaaa 660
cttgatgttg atgagatgac caggcaacat ttaggcttet ggtacacatt ggatccaact 720
tctgatggte tttatggecaa ttttgttecec taagaagegt tcagttaaaa acgctaaaca 780
ttgtteagtt gtaaaattat attcattttc atttcgtaaa attagtattt ataaatttgt 840
atcataaatt gtatccatgt tgtagactaa ataagacteg gcazaaaaaa aaaaaaaaaa s00
aaazaaaaaa aa 512
<210> 2
<211> 228
<212> PRT
<213» Clytia gregaria



210215220 Asia Pile Val Pro 225 <210> 3 <211> 16 <212> PRT <213>
Clytia gregaria <400> 3 Met G n Arg Pile Thr Asia Arg Len Len Set Met
Set Ala Len ANPAIR35F815 WO 2005/ 035559PCT/ EP2004/ 008EHAP2004/009843
<210> 4 <211> 48 <212> DNA <213> C ytia'&r‘egari a <400> 4 at gcaaaggt
ttacaaatcg tctfetticc atgteggett tacgtgcad8 <210> 5 <211> 791 <212>
DNA <213> Cytia gregaria <400> 5 gatetcaget caacttgcaa taagtatcag
atcaaatttt gcHiHctELH FeIAArCArTHHTRETt fFalTa® T 4P JE 1A *act gct t ca
aaat acgctg t chaact caa gadtaactttlzo gaayhtccaa aatgggﬂéaa cagacacCaaa
tttatgttca actdstsdrgga eatdladegged80s asn Phe His Thr Ser Ile Leu Leu
20 25 30
Ala Thr Asp Ser Lys Tyr Ala Val Lys Leu Asp Pro Asp Phe Ala Asn
35 40 45
Pro Lys Trp Ile Asn Arg His Lys Phe Met Phe Asn Phe Leu aAsp Ile
50 55 60
Asn Gly Lys Gly Lys Ile Thr Leu Asp Glu Ile Val Ser Lys Ala Ser
65 70 75 14
Asp Asp Ile Cys Ala Lys Leu Asp Ala Thr Pro Glu Gln Thr Lys Arg
85 g0 85
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
iis 120 125
Ala Glu His Asp Leu Glu Leu Trp Ser Gln Asn Lys Ser Thr Leun 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 Iys Thr Phe Lys His Cys Asp
180 185 150
Leu Asp Asn Ser Gly Lys Leu Asp Val Asp Glu Met Thr Arg Gln His
185 200 208
Leu Gly Phe Trp Tyr Thr lLeu Asp Pro Thr Sef 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 Axg Leu Leu Sexr Met Ser Ala Leu Arg Ala
1 5 10 15



aacggaaaaa
et t ggagot a
aagattggtt
gaact ggcca
t ggggagaag
gaat ggaaaa
acctt caaac
caacatttgg
gtccettaaa
ttgattttaa
aaaaaaaaaa

<400> 6 Met Thr ‘Asp Th
Phe 151015 Gaﬁgﬁfsaﬁfgﬁr o

tcactttgga tgaaattgtc
caccaﬁﬁtca aacccaacgt

pgdrchaagaagt o
aacatgactt gaaactttgg
ctgtattgcga cattttcgac
cat acggagg aat ctctgga
attgdtyattt ggacaacagt
gat?&t gfa cacctt ggac
aaettd t tivtiagetegiraaat t
etttgttteg gaaaat gaaa
0:5210> 6 <211> 198 <212> PRT
Lys Tyr Al a
AEEFr 5 VAL AT RPY °Fi 8°9°§

t gt

arl

Thr Al a Ser

t ccaaagctt cggatgacat ttgcgccaaa240
cat caggaag
gaattcccag
t cccaaaaca
aaggacggaa
atct gt ccat
ggcaaacttg
cctaacgctg
ctttacgggt
aatattcttt

ct gtt gaagc
ctttcgttaa
agaaatcttt
gt ggct caat
cagacgaaga
at gtt gacga
atggtcttta

tttcttcaag300
RGHEPAAINES
gat ccgcaat 420
cagtttggac480
cgct gaaaag540
gat gaccaga600
tggcaacttt 660
tattttttca taattgtcat 720
att cagaaaa aaaaaaaaaa780
<213> Clytia gregaria
Val g%s Lets Lys Thr Asn
# Phe Met Phe Aén

Phe Let 202530 Asp Ile Asn Gy Asn Ay Lys lie 3540 Ala Ser Asp Asp

Ile Cys Al a Lazo:5065 Thr

211>
<212

751
DNA

<213» Clytia gregaria

<400> 5

gatcteaget
aacttcatca
gaagatccaa
aacggaaaaa
cttggageta
aagattggtt
gaactggeca
tggggagaag
gaatggaaaa
accttcaaac
caacatttgg
gtceccttaaa
ttgattttaa

aaaa’daaaaaa

<210> &

<211l> 198
«<212> PRT
«213>

<400> 6
Yet Thr asp
1
Glu asp Pro
Ile Asn

35

Asp

Ala Ser

50

Asp

Gln His

65

Arg

Asp Tyr Gly

caacttgecaa
taatgactga
aatgggtcaa
tcactttgga
caccagetca
tggattatgg
aacatgactt
ctgtattega
catacggagg
attgegattt
gattctggta
aacttttttt
ctttgttteg

a

Thr ala Ser Lys

5

Lys Tzrp Val Asn

20

Gly Asn Gly Lys

Asp Ile

Gln Glu Ala Val
70
Val Glu

Lys Glu

Cys Ala

taagtatcay
cactgecttca
cagacacaaa
tgaaattgte
aaceccaacgt
caaagaagte
gaaactttgg
cattttegac
aatectetgga
ggacaacagt
cacecttggac
gctgtaaatt

gaaaatgaaa

Clytia gregaria

Tyr Ala

Arg His

Let Asp Qu lle Va

atcaaatttt
aaatacgetyg
tttatgttca
tecaaagett
catcaggaag
gaattccecag
tcccaaaaca
aaggacggaa
atctgteeat
ggcaaacttg
cctaacgetyg
ctttacgggt
aatattettt

val
10

Lys

Lys Phe

25

40

535

Ile Thr

Lys Leu

Glu Ala

Phe Pro

Leu Asp

Gly &Ala
Phe
75

Fhe

Phe

Ala

Ser Lys
i

gcaactcaaa gcaaatcate 60
tcaaactcaa gaccaacttt 120
actttttgga cattaacgge 180
cggatgacat ttgegecaaa 240
ctgttgaage tttcottcaag 300
ctttegttaa cggatggaaa 360
agaaatcttt gatcegeaat 420
gtggctcaat cagtttggac 480
cagacgaaga cgctgaaaag 540
atgttgacga gatgaccaga 600
atggtcttta tggcaacttt 660
tattttttca taattgteat 720
attcagaaaa aaaaaaaaaa 780

781
Leu Lys Thr Asn Phe

15
Met Phe Asn Phe Leu
30
Glu Ile Val Ser Lys
45
Thr Pro Ala Gln Thr
60
Lys Lys Xle Gly Leu
80

Val Asn Gly Trp Lys



45 Leu Gy Ala Thr Pro Al a Gn Thr 60 Gn Arg Hs Gn Gu Al a Val

G u Al a Phe Phe%I&gs #s Ile Ay Let 65 70 75 80 Asp Tyr Gn\é LUys Gu
val G u Phe PVE @ val Asn Ay Trp Lys o) PCT/EP2004/009843

2005/ 035559PCT/ EP2004/ 009843 -4.- 859095°G@ u Leu Ala Lys Hi s Asp Let

Lys Leu Trp Ser G n Asn E%;s Lys Ser 100105110 Let Ile Arg Asn Trp Ay
Gu Ala Val Phe Asp Ile e Asp Lys Asp °115120125 Gy *Ber Gy Ser lle
Ser Leu Asp GQu Trp ¥sThrTrGI y Ay Ile 130135140 Ser Ay lie Cys
Pro Ser Asp & Lﬂ&ﬁ“% B HUMEETHE PHERYST 9] Ai’ﬁé&%é}fs%ﬂfeo Cys Asp

Leis Asp Asn Ser Gy hys Let Asp Valiohsp G u Met Thro Arg 165170175

Gn Hs Let Gy Phe-Jhh I cilhérulfl ASPnPRQ, ASD phl as A8 Loy Let
180185190 Tyr Gy Asn Phe val Pro,,}95 125
Gly Ser Gly Ser Ile Ser Leu Asp Glu Trp Lys Thr Tyr Gly Gly Ile
120 135 140
Ser Gly Ile Cys Pro Ser Asp Glu Asp Ala Glu Lys Thr Phe Lys His
145 150 1558 150
Cys Asp Leun Asp Asn Sexr 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
180 185 180
Tyr Gly Asn Phe Val Pro
185



