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WO 2006/ 092203 PCT/ EP2006/ 001184 1 Use of
t hi opeptolides for determining the activity of ADAM TS
prot eases The present invention relates to the use of
t hi opeptolides of the formula R (Xaa)"-Pro
WO 3@(@&1@3( Z-Ay-(Xaa)mRl (1) as substrate for PCT/EP2006/001184
determning the activity of ADAMTS 5 proteases and
to a method for finding an ADAM TS pr ot ease nodul at or,
Use ofhthiupreptslidesfor @sterminifg i actiity ioh hasAMET S ippeteates
cartilage matrix is the deC|S|ve prerequisite for the
functioning of all joints of the animl and human

The Bl%‘%ént B@gﬁﬁﬁb?«%ﬁ@gtg%@s& & th%%g&:t%%%ghéfgt@gio}n‘?ula R-(Xaa),-Pro-

X-GI;(—SSYQ?G@N—()(&&)}“SI% Ql)dasr sebstedtesfar détehinRigethe activity of ADAM-TS
haracteri zed ysfunction andflnallylmmblllt of
Pfoteﬁﬁ%s éﬂf’é@t%m%hpﬁﬁpr 8RAIRGrRMADAMIRy Pretease rrn@nhé@f@@e@ particular
an infipRbact eri zed by inpaired matrix degradation nust al so

be 1 ncluded the diverse forns of cancers, especially
t he net ast aS| s of tumors. 15 It has been known for

An ln?qﬁrf%r{'/%gg quga%}r@grﬁg)éne al Lo ri\c’)% %ggr%&&t@ f,scpr m?unct!onmg of all

. jorntsQSﬁth@ﬁﬁIMéI%rﬁﬁﬁ&ﬂnhﬂ%dﬂhﬁ rgp tHQearf fﬁlﬁ?é@lm%eéagto arthritic

group of matrixins, which rises nown
diseaped msnmip- 8s zoaf‘e@arthlpswo ma]:wltla)fand hehegmatism, which are

onar0 04 1/ S AURRESFo S M T AP R gyman.

- 103), likew se plays a crucial role in the
radation of tissue matrix, resulting in danage to
Amortgng-'rmft [$%‘?@Snﬁ|f‘@ra£te”ﬂ¢é' by émpgireq rastrixhdegradation must also be

incluiPhERARTso RaRRT bR caelrydiperishy A Mirn el

the cause of diseases characterized by inpaired

degr.adati on, such as osteoarthrosis, rheumatism
It has E'Hwﬁ Torggne dime thatmakixametaliopeaioases (YNRs) @re davolved in

e OBSELAEH B B ol i T LS A A oxamie
the gmup4of Batnndnd, Iwhlwht cahpnsé\DAMkn‘ﬁﬁmlMMﬁelefr@mun}W-1I 2 etc, up to
enesi s, cell migrati

MMP 1R Ao fBa aodR. e e HBIRRes ) dharighM- RSt &y (Nagase, H.
et al. gﬁmﬁ)ﬁ\%ﬂ_@% Rﬁggé@g ;r?%g%pﬂ %rgypl 13), ﬁk&ﬁlggrﬂlﬂg ¥ cfucial role in
the degradation of tlssue matrix, resulting in damage to the cartilage matrix. The
activity of these proteases, especially ADAM-TS 1, ADAM-TS 4 and ADAM-TS 5,
which are also referred to as ‘aggrecanases’, is the cause of diseases characterized by
impaired matrix degradation, such as osteoarthrosis, rheumatism and cancer. ADAM-
TS is able to cleave in particular proteoglycan but also other matrix constituents such
as hyaluronan or collagen Further effects of ADAM-TS 1, 4, 5 and 11, but also ADAM-

TS 13, are crucial in inflammatory processes, angiogenesis, cell migration and blood

- clotting, or blood coagulation (Apte, S. S. (2004), The International Journal of
Biochemistry & Cell Biology, 36, 981-985.

It is therefore an important task of pharmaceutical research on the one hand to be able

to detect the enzymatic activity of the proteases involved in the diseases in the tissue
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It is therefore an inportant task of pharmaceuti cal
research on the one hand to be able to detect the
enzymatic activity of the proteases involved in the
di seases in the tissue WD 2006/ 092203

WO 206905524306/ 001184 2 at risk or already di Seaﬁ%dr/E?zﬂﬂﬁl()ﬂllM :
cartilage tissue, or bl ood. wever, on the othe
hand, it is also particularly |rrportant to devel op

at nslg(pr a[gq?e(l: uqt:J ||sg%|s%q,‘:ﬁ2|g eﬁ%@ggghésgﬁ_ﬁgognﬁg“@%groarlll the other hand,
it és@é MEAF) leV &f irfiBt single,
e o e
pluralpﬁy of, esisd relevint peoteggmsopri at e hi gh nol ecul ar wei ght
matri x conponents, e.g. proteoglycan or collagen, and
nmeasuring the formati on of the degradation products.

The %z}r&aﬂéf(p@#éolwé)wﬁrty\’@f% pREBASE MvBRES cféinalﬁ@hﬂata%ured in vitro

procedures necessary, such as anti body reco%nltlon of
by m%ﬁb@bng itae GE@aaatgpr@eas_%w:tbﬁhe momtfé@tm@hrm geular weight matrix

comppfiS, 75, iheiennyBhla ey B Bbapblba sl rhEion of the

degradaﬂmmﬂajdlmts products, that is to say for exanple
col l agen fragnents and protein fragnments. 15 It has

previ ously been described for exanple that a
b t '
variof SEOBRSIVEH 1y Y10 iSO Bl fespan. such as
antlbombjtnecagnlt:agg]fespanlftca]fed)ﬂgesﬂ@st andemmmspm;ttdmetnc mvestigations

are a}@ té t%\?eﬁﬁﬁ% ;A?org% (?rel J &%Sblgg r%%%rﬂ 3ﬁpsheterogeneous

degra@ﬁﬁ@r‘i ArBahéen Rt §9190 20a\A96F %S‘(Qﬁﬁ)ffé? C@théh tyadiRBkis’ 88d protein
besi des the use of the High nolecul ar wei ght aggrecan

fragmapisecul e, further el aborate steps such as structural
- elements which the signal sequence of CD5, the FLAG
epi tope for the ML nonocl onal antibody determ nation,

It had Previoude Herg @lesefibdtifemn ekafble ¢hd¥Aaf Ricohiifinant substrate which

reconbi nant substrate nentioned, i ncl udi n vect ors
comprisas daportast delEugtiigd delemeands a0 the Erbe @7 ofpin  of natural

ourh o 1o g, B, Ao 2L AT B o

aggreegy be atlecuiaenight TaskDa $o eRgressel sm: D@@d:ells thermmatlon of the
00/ 05256 reported that these peptide fragnment g
aggreeaiagesactiyt yg@queg,obeasfﬁi%the use of the high molecular weight aggrecan

molecule, further elaborate steps such as structural elements which the signal
sequence of CDY, the FLAG epitope for the M1 monocional antibody determination,
the hinge region of human IgG1, cDNA for the recombinant substrate mentioned,
including vectors thereof, as described in detail ih EP 0785 274 and also in Hérber,
Chr. et al. (2000) Matrix Biology, 19, 533-543.

The use of shorter fragments of the aggrecan molecule has also been disclosed.
WO 00/05256 reported that these peptide fragments may consist of 20 to 40 amino
acid building blocks. However, it is particularty disadvantageous that peptides

comprising fewer than 20 amino acids cannot be converted with aggrecanase. It has

' been possible to confirm this (see experimental section).
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acid building blocks. However, it is particularly
di sadvant ageous that peptides 30.conprising fewer than
20 ami no acids cannot be converted w th aggrecanase.
It has been possible to confirmthis (see
tal section). WO 2006/ 092203
wo %@W@Eg'g%e/ 001184 3 To det egm ne the prot easePsC'I(;/fEPzr(1)06ﬂml184
mat ri xin famly, according to the prior art |ow

To deJauTrg By PEGRERES PLtrey ot KoL HEtIva GOCQIIR e Ty artigw
moleéﬁlQF %ﬁ@? rﬁcﬂe&ﬁé@ WRidMcdl Be SbE! 'e‘éﬁi)PB ftﬂhéé%lbca)re cleaved as

activit ere being, because
substnaiearcf ths ptcﬁeaw&intrmteiamwe the elneamatlbypmlt@ﬂytwg acbity, there

. for 5 exappl e n . opti.cal ar i
bemgﬂ Beray S8 B Penaiiia betiimotiEsgaoRlialss: reledse By EdBvage of, for
!hﬂrﬁri 6;1)’[1?5311 siin¥e |o|rd|KQFH¥Wn ﬁi@U@ltﬂe bf ultraviglet wavelength range
7- et h oxycoumarin-4-yl)acetyl-Pro-Leu-Qdy-Leu-3 %
which canjbgiquestifigdnyl ) - L- 2, 3- di ami nopr opi onyl - Al a- Ar g- NH2
(Bachem Hei del ber g, Gerrmn y) 10 which was descri bed
by Knight, C. G et al. (1992) FEBS, 296, 263-266 and
A walkkiedwnh s exa@ples ds b7 -prstiidadbamarint4-yRacetyl- Pro-Leu GIy—Leu-3 (2',4"
met al | opr ot el nases, and thus rel eases a neasurab

dinitr-phGRBhe PrdiaminapspPPiRRY N ackig-Ni: uRaches, cédem"a@r@, Germany)
whicH Rz% Hhéd gt keﬁgw cl& p@a | éﬁ‘gé%)\/i@eg%, PRES B S66C%nd which is
irm { 't conver

cont possi b
cleavéd - byt pariigdan matrin- hefdllopeatejiases, and thus releases a measurable

fluorcypaislee e kAEI B2t s’ Hsedh 0 el LBRE el aBathim A e g has thus
been %sﬁ)lé ﬁ?@oﬁﬁﬁﬁ?fﬁdﬁﬂ“‘%ados%ﬁﬁé hQBbnvért ( Mﬁeﬁbﬁg&@%ﬁmh@l acetyl-

convert many further substrates of this

~ Pro- LWFGW leaia 3NRA nltrophmyihL%SMmrm-;sr@lpm&AtaaArg Nsz with the

prote§ 554 et 4L PP A 03 SpotliFRIREALAE, 988 8o possive to

converei rf@rtﬁéﬁgﬂoswa@ék @ﬁhis§ IRIFRG | or MviP-Bases, cf.
- EP 0149593 and US 2002/0 36 However, aggrecanase

cl eavage of a peptide truncat ed to 16 anino aci ds

It hag'chés B UibcitReti il 7Rl SBSMaRs FSRTSRPhRpbRdgs ctass of
substam@ﬁ | amnt sohvartedshbyt Qﬂbﬂa@ahai‘sdoeahd defiemprgie-bdsociiied matrix
conprise the s 9(g;_xgence u-Ala, could not be

metallgRERpUAeBS, ADAP & 408 ot 1S 2000 82462, ddewever, aggrecanase
cieavgcjé ok Qﬁfébtde%Pu r{cté‘?ed‘rﬁ:m’g raznl@é S e BHAERT %BI 18 'Ttl!a 'dfgtrecanase

matri Xi ns or epsins, are

. cleavagesante nol longerejaicuces .

It was also possiblé to confirm in some experiments that shorter-chain peptides, even if
they comprise the sequenée Glu-Ala, could not be cleaved by ADAM-TS. By contrast,
it has been disclosed that the members of other protease families, e.g. the matrixins or

the cathepsins, are able to cleave oligopeptides. -

The use of oligopeptides in such experiments is particularly desired because they are
easily obtainable by chemical synthesis. A further advantage of oligopeptides is that
individual peptide building blocks can be chemically modified, e.g. can also be linked to
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“particuige oARAN TR , ARANR] 84 PARAMA TS, AN

The use of oligopeptides in.such experinents is

particularly desired because they are 30 easily

obt ai nabl e by chemi cal synthesis. A further advantage

of oligopeptides is that individual peptide building :

n be chemcally nodified, e.g. can a

wo ﬂoﬁ@égzﬁ WO 2006/ 092203 PCT/ EP2006/ 001184 4t 0@2006/001184

chronophori c groups which pe%nit cl eavage of the

peptide to be followed directly or indirectly by
thosessgaqm%mwcy,gr@@ wWhishy rreretit wleavagg refomeésp&é%aen@ be followed

: sl Bt ' : ef fect of enzyne

d'recwlin@?{rgzr"ty §)¥ Qbé‘ﬂéﬁﬁ?@{é%gségggﬂé& to be determ ned by
conparing the proteolytic activity of the rel evant '
rotease.after addjtion of the iphibito ith the .

in a Bofesiaiink s bt Gl Rasmpleuferane; stectidprizfes inhibitors or

tivthia 8Xabtod BBIAMina By (ddenidHIPBR Sbicdftic activity of the relevant
AR5 o x[ygiby- Savap ke y- RYL%F’EFES%{@%% . 16 Shich Gare. roevan
protease afteriadgitionof dhe athabitayl withy theagdjvitymoeasured before addition of the
inhibi cetyl-prolyl-1leucyl-glycyl-[2-

r capt 04- net hyl - pent anoyl ] - | eucyl - gl'ycyl -et hyl ester

(US 2002/ 0142362), which is cleaved by certain
matri xins, thus formng a free SH group which can

b
One exaanplertheteddyare the firopeptalides RePp-Xrekc®Yod -Gyt [()'ﬂ%83149593),
i Skt RN SRASAEC HRRGEIID, L BechRURI B2

mercapteismEhyh-gedayeyKE)cR-Gycptethile sbterm(WS 2002/8142362), which is
cloavghRACRRAM ASRTS AT CABANPPGEA B/ FEUp HiToFan be quanified by

‘knowﬁ@%\fhaé;é,?e.gh %%?ﬁ&ﬁ AithYD PNRADAM TS1, ADAM TS4 or

ADAM TS5, an thus easily be detected via the
free SH group. This is all the nore surprising since

et Beel1oh BB Rl 0 RSPHL A5 SRTBLLEAAR o oxaa)c o

X-GlyARANZ ISly- (X236, 78 RsictheObrinliR: 05 e€ MedvRdesy ADAM-TS proteases, in
therefore relates to the use of a thiopeptolide of
16671 (a0dipmARAM-TS 13,

especill by RIS ADRH T2 s RORNFT D! R (8 thyp easty be detected

via thel fréd-SH lgybip. FEPESiafl thy @brédbufsiismd ¥inge tharpndrldrreports that

'cPr eferably an acety roup, . )
peptides comprising fewer than™6 amino acid units cannot be cleaved by ADAM-TS.

One aspect of the present invention therefore relates to the use of a thiopeptolide of

the formula
R-(Xaa)s-Pro-X-Gly-S-Y-Z-Gly-(Xaa)m-R1 (1),

where R is H or an N-protective group, preferably a carboxyl group, in particular
of C4-Cs-alkyls, especially of C4-Cs-alkyls, particularly preferably an
acetyl group,
Xaa = any naturally occurring amino acid,
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30 Xaa = any naturally occurring am no acid, WO
2006/ 092203 PCT/ EP2006/ 001184 5 n, m= identically or
-differently an integer from 0-2415, preferably from
0-35, in particular fromO-14, especially fromO-11
particularly preferably equal to O, ~
wozl%ﬁg/ﬁg]% Val, @dn, Ala, 5 = Leu, Ile, Phe,ﬁgﬁﬁﬁmﬂoous‘l
Ala, R = ternmnal am de, carboxyl or ester
group, preferably of G -C5-al kyls, ecially of
Cl- C3- Bi%ﬁ@enpﬁa'b’apf @ﬁﬁ’rﬁf’ﬂhrﬁ%tfﬁ%ereg@@(’ 193¢ Pr?f@@abw from
S Y = R2-CHy t Si
naturally occufrl néﬁﬁrﬁcﬁﬁ%pg@m 61%4 gsg)rt%@gl Z\rr%'hg) -11 and very
CH2CH( CH3) Rarticul@iriy @rdlieCaibiy, equ-aﬂdZGDGHS -CH(CH3) 2, or
eof , as a substrate for an

20, or |t }he
ADAM TS p'r%‘ﬂ é%‘siﬁ" i acréllneAil@ 'pr ot ect ive gr oups- are
gener afly &\ |II§@T?1\éeWa! ngﬁl APJ“ no acid protective

gr oups suc of eXanp Fnoc
(9-fl uBs de;mtmi Iayrhldeycanbbayiydn) estbt grgup, @Bferably of C4-Cs-alkyls,
met hyl tri

t
(2,2,5,7, gﬁ&ﬁ?&n‘%&ﬁ%ﬁ%ﬁ?%‘%ﬁn'%PQ’G'P?"&ﬁ;?P)e*hY'ﬁ?te"
(t-butyl), Boq (t-butyloxycarbonyl), Tos (tosyl), Mozl
(4- et hyl benzyl ), Bom (benzyl oxynmethyl), 2-chloro-2Z
(2-chl or obenzyl oxycar bonyl) or For (formyl), as can be
obt ai ned for gxanple from Bachem Di stribution
Services GrbH,' Wil am Rhein. 30 A particularly
pr ef er 8&0=tRy-OplePOW-, de of the formula (1) is one in
whi ch
where Ryis the side chain of a naturally occurring amino acid, in
particular
-CH>CH(CH3)a,
—CH(CH3)Cp_H5,
-CH2CgHs,
-CH(CHj3)o, or

'CH3!
ora 'salt thereof, as a substrate for an ADAM-TS protease. -
Suitable N-protective groups are generally all conventional amino acid protective

groups such as, for example, Fmoc (9-fluoroenylmethyloxycarbonyl), Mit (4-
methyltrityl), Pmc (2,2,5,7,8-pentamethylchroman-6-sulfonyt), tBu (t-butyl), Boc

| (t-butyloxycarbonyl), Tos (tosyl), Mbzl (4-methylbenzyl), Bom (benzyloxymethyl),

2-chloro-Z (2-chiorobenzyloxycarbonyl) or For (formyl), as can be obtained for example
from Bachem Distribution Services GmbH, Weil am Rhein.

A particularly preferred thiopeptolide of the formula (1) is one in which
X =Leu orAla,
Z = Leu, Ala or Phe, and




X = Leu or Ala, Z = Leu, Ala or Phe, and WO

2006/ 092203 PCT/ EP2006/ 001184 6 R2 = - CH2CH(CH3) 2.

In anot her preferred enbodi nent, (Xaa)" and/or (Xaa)m
corresponds to the am no acid sequence shown in SEQ

whi ch represents the am no acid seq
wo @@ﬁ@%\%&aggr ecan. Further prgferred t hi opept0Iuﬁgg@ﬂﬁr%m01184

“have the followi ng structure’ Ac-Pro-Leu-G |

-S-Y-leu-G ly-OC2 H5, "10 in which R2 = CH2CH( CH3) 2,

F -Ad1CH 7-al |y an acetyl group, or
Ac-Pro-Leu-3@y-S-Y-Phe-G ly-0OC2H5, 15 in which R2 =
CH2CH(CH3) 2, or Ac-Pro-Ala-G | y-S-Y-Phe-Ay-0O C2 H 5,

In an@ther previeireld dRAbediBHIEHPEAS) 2nd/or (Ras)Pearrdppngtte $he amino acid
. -Y-Al a-dy- in which R2 = CH(CH3) 2. . 25
sequapge gRBWA %Dgﬁgﬁsl p’ﬁ@t’ @aé@gcﬁrrgpéﬁﬁeﬂgbc:{%ﬁ é’g@ﬁ? G, seguence for
humd E8sent invention, such as the ADAM TS prot ease
T

, 2, 3, 4, 5, 6, 7, 8 9, 10, 11, 12, 13, 14, 15, 16
, 17, 18, 19 and/or 20. The ADAM TS proteases 1, 4,

 Fonnfy oo ool B B Bl PRI L1, AT
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30 The use according to the invention is particularly
sui tabl e for _determ ni ng the activity of an ADAM TS
PedtredSal-Ghod-YlertGlyrdCalns, ADAM TS prot ease, for

%WE&%% F‘S—lﬁ?ﬂggﬁg—lg zf' afld WB ig %%ﬁépa? I%zaq'l?’acetyl group,

or

Ac-Pro-Leu-Gly-S-Y-Phe-Gly-OC,Hs,
in which Ry = CH,CH(CH3),,

or

Ac-Pro-Ala-Gly-S-Y-Phe-Gly-OC,Hs,
in which Ry = CH2CH(CHj3)s,

or
Ac-Pro-Ala-Gly-S-Y-Ala-Gly-OC,Hs,
in which Ry = CH,CH{CHj3)s.

All known ADAM-TS proteases are suitable according to the presént invention, such as
the ADAM-TS protease 1, 2, 3,4, 5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19
and/or 20. The ADAM-TS proteases 1, 4, 5, 11 and/or 13 are preferred, especially the
ADAM-TS protease 1, ADAM-TS protease 4 or ADAM—TS protease 5.

The use according to the invention is particularly suitable for determining the activity of
an ADAM-TS protease, for purifying an ADAM-TS protease, for functional cloning of a
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7 nucl eoti de sequence coding for an ADAM TS pr ot ease,
for finding an ADAMTS protease nodul ator, in
particul ar an ADAM TS protease inhibitor, or for
- oObserving the onset or progress of a disease
wo ApRRaAPd Wi th damged |issue matrix, \n partpeiedaooso011se
osteoarthritis, rheumati sm gancer, | nf | ammat i'ons,
angi ogenesi s, cell mgration, blood 5 clotting and/ or
od coagul at i speci allxﬂosteoarthritis'

bl, n, -
nuclepﬁ@ﬁn%ﬁq Cr CR@Rgetor #m APAM-TRe PEOtRBENOIN, fidigg an ADAM-TS
| | r -
protefsé St ey, SATRAIEr BHADARETSUoftasainib, br for observing the
onsetADANFaBeps aff endesciant assogiated alithy damaged digsuessaabix, in particular
vector, ,ultimately the activity of the ADAM TS o
osteos Rt teualET fanel PioRwRAtians. anoigenedssEel pugration, blood
cloﬁiﬁ&:i“é@@/@?b‘ﬁdod&%gtﬂ&io-ﬁb%Sgé?gw‘gsﬂe@)‘éﬁﬂﬁti&r}h%ﬂ@%ﬁgﬂr@t (%ayncer. In all

so rel ates t_oamat (0] . r eterm ni ng acti vi
thesegnethpdsApAMAUSng the eagwmatin pudficatomeft o ADAMRIS predease or after

.t | ow X i bat i ng. ADAM T .
cloniry 8t 3 Sep8 Mt S F ARG Y & SR knp v expression
vectof,arttimbeely tey agidvitgastahe REVARDPS @roteadetifeastrst wih e aid of the

car r%l_ ng out an activity measurenent or determ nation

descrifyed fRioDRDMNHCES. prot ease.  Suitabl e and preferred
ADAM TS proteases are the ADAM TS prot eases whi ch have
been described in detail above. The activity
The presentrieventioncthedsfory alsoatlates tsa methbdrfabtgtetmiring the activity of
t spect r ophot onet r 0 In the determ.nation by
an AT sESabhotng & Heradingd cominspedh FalnG siapsa
a) inflflAPL BR ADAISTY profedsB! Hithagetigheptbli Haf ding t
@) Thosebv\hi ch have pr%ve advént agedﬁ%eéﬁlﬁwiésyfb% according to
foauad arriasrdencebad 4bodé imdetdilpgnd di ne or, in
ticul 5' -di thi obi $(2-njtrobenzoig aci
(o) it FhpeRivamrafeRishar aBtainag o e AGAN-TS protease.
However, it is also possible to 25 enploy any ot her
sui table thiol-reactive reagents such as an

Suitablg st prefeirad ARAY-TS proteesas errathd ADAbK-ES qubieases which have

been c(ﬁ?%ge(‘?@teﬁl m%gg%@ erggggn%lgf@{ygﬁﬁ%éhrghﬁlt eé)lmo%?ern%ation. is
prefesbly calridd sy bF)Ls?eyﬁ@ﬂ)ﬁtﬁometry. ' |

5- (br omonet hy | uorescei n. Reagents of these types
can be obtained for exanple fromlInvitrogen GrbH,

In thek@stbfhitafion by spectrophotometry there is usually employment of a detection
reagent, in this case for thiol groups. Those which have proved advantageous in this
connection are 4,4’-dithiodipyridine or, in particular, 5,5-dithiobis(2-nitrobenzoic acid)

(DTNB), which is also known as Elimann's reagent. However, it is also possible to

‘employ ahy other suitable thiol-reactive reagents such as an iodoacetamide, e.g.

5-iodoacetamidofluorescein (5-1AF), a maleimide, e.g. fluorescein-5-maleimide, or

other thiol-reactive reagents such as N,N’-didansyl-L-cystine or

‘5-(bromomethyl)ﬂuorescein. Reagents of these types can be obtained for example

from Invitrogen GmbH, Karlsruhe.

It is possible with the aid of said thiopeptolides to find in a suitable assay system
particularly simply ADAM-TS protease modulators. Modulators mean according to the
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compbfifis A3 ifbecabNa Ao G

30 It is possible with the aid of said thiopeptolides
to find in a suitable assay system particularly
sinply ADAM TS prot ease nodul ators. Modul at ors nean
according to the WO 2006/ 092203 PCT/ EP2006/ 001184 8
nvention in particular ADAM TS prote
wo izy(‘:)tgﬁ)?g%ojrs and especially AD@M TS protease PCT/EP2006/001184
inhibitors. A further aspect of the present [ nvent| on
thereforerelate? o_a method for finding
preseRbAR{CeHOR 1B PRsd! %BQF\M 45 Piotegsg @?te@t%rﬁ aemi %mwa@ ADAM-TS
nhi bitor; in which the nethod conprises the
prOte?%ﬂrngﬁogésteps (a) i ncubati ng an ADAM TS pr ot ease
with a thiopeptolide substrate according to fornula I

A furfies BRpEREGL I Brasent Bivaniial IPeieio: rarle memained ot finding an
ADAmmfs gﬁ(ﬁl@ﬁsé’fm&!ﬂﬂatb‘?sﬁn ﬁé’ﬂﬂ‘eel'é?‘iﬁm)h'ﬂ# T@Cpfo\féé HBABN/F’-‘*}S'” which

ADAM TS prot ease. Suitable and pre erre
the rrmﬂmctaemsnaeetheﬁellmmmsmepﬁr ot eases whi ch have been

ribed i ove. The act.ivit neas r
(@ SRS, WA L BRRKE e S SR o oring o
foRrpelet IrerRiRlsutBbEY iRaeRlilraRAY iHe8E brdrepck bf dgbai dompound and
above. The 15 conpounds descri bed above are in turn

(b) measuring er detegainieg thm influggentof the tesiicompaundpen the activity of the

g4’ - di thiodi i di
AGRBFTHRYe50S 2 ni (1 obenyol ¢ aci d) (DTNE). The test

conmpound may be any concelvable chenlca
occurrln synt heti c,

Suité@? f&fﬁﬂﬁ?@'@'@é %ﬁ?ﬁwé OlERTES 8. the ADA Eﬁmr@tﬁ%eﬁwh'ch have
been 2§esshtRAL dYCQtsi T ?BO\V@GT%%S%ﬁﬁﬁfWQﬁQQ&rEﬁ)e?IS P?Q?etermmatlon is

aval l able in the torm of em-cal conpoun brary
prefefabbyrcaitiiedrout by siesitiopotongtoy ad a[r@agy desciibpéd ini tetailodbove. The
of ease an t e foun
it?ﬁ@eﬁﬁ e)tlec o0, r%egqm\?ﬂﬂr {Jluol groups,
espedisiBf £4r-ahiedPOAHIRBYr 5 5 b@tHIBHiBQIniBbbERLoIE %&Ef)t(DCFNB
carried out on an 25 array which particul arl
facilitates the finding and |soI ation of the desu red

Tho. FRTRMhund Wil B bof, HRA8E, SRR 4By, nauray

occurfiagi or tsghtheticambH Q)ral@w ﬂﬁd&l@@ﬁiﬁrhﬁef@h? doRfisigiap Ut igngarticularly
is therefore particularly advantageous. It is also

- advarjageeus orihe festronpeursis iei ke srada dvailabie khtheotpym of a chemical -

comp®&d Sibrary from which the desired compound, e.g. an inhibitor of the tested
ADAM-TS protease, can then be found with the aid of the method of the invention.

In a further preferred embodiment, the method of the invention is carried out on an
array which particularly facilitates the finding and isolation of the desired compound.
The use of a robot for carrying out the method of the invention likewise leads to a
further facilitation and to an increase in the throughput and is therefore particularly
advantageous. It is also possible with the aid of microfluidic technology, where
appropriate combined with miniaturized plate recesses ("wells"), to miniaturize and
further automate the assay system, which is in turn particufarly advantageous. The
method is generally employed in a high-throughput screening for an ADAM-TS

protease modulator, in particular an ADAM-TS protease inhibitor.
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appropriate conbined with mniaturized plate recesses
("wells"), to mniaturize and 30 further automate the
assay system which is in turn particularly
advant ageous. The nethod is generally enployed in a
oughput screeni ng for an ADAM TS prot
WO ﬁbg}apaﬁ)r in particular DAM TS pr ot ease If‘é‘ffi}P2006/001184
i nhi bitor. WD 2006/ 092203 P / EP2006/ 001184 9 Anot her

aspect of tthe present i-nvention, which is based on th
Anothgt: AeReds ot Kae  Present ivyentios) avhish tis Pﬁ%edmnmftaetmne@od of the
r
oo R RS anabn £ O B8Rty P o RhERE fotowing
stepsan ADAM TS npdul ator, in 5 part| cular an inhibitor,
i sol t|n a test .subst foupnd to be sujt ei .
(a) éﬁfbﬂnmu i dopLSTROtRIR A PRRgoR el T & Satb AN fodutator, in

p&fkakedniimhibite® (b) with one or nore
phar maceutical [y acceptable carriers or. adjuvants. 10

(b) Tsnlatipparteat suhstante foundttowre suwabtuindsiep }ﬁa)eaedabl y

h d of th f the
© BB, e Ll PR @O, b o P T th RBR, or more
iHartnabes ol Advcphable cam%r@timan»tst h damaged tissue

matrix, in particular osteoarthritis, rheumatism
cancer, inflammations, angi ogenesis, cell mgration,

The p&?%?gﬁt@aﬁl ré%ggé‘a?{)ﬂ{po%hag dprhe?é}ag llﬂllnbﬂgrs lféhnd wutlighe aid of the

St t1r's I'sm or

methad bf theovwertiEmare pérticblanly ssultablestbl weenfebmy@d df@r disease which is
utjcal fornmulation are sujtable as

assoc%uﬁijnﬂ’ ufipEaged dissupt Bt HY rRasHCWHAT LfieQantrtis, rheumatism,

0 0 C
canod T RGRERS AR L i OBt BN CHhatr o
coagulaticar, iinl padiculariostgqartieifisneeaimatisth eacancerst abi | i zers

~ such as protease inhibitors or nuclease inhibitors,
preferably aprotinin, c-amnocaproic acid or

Al kri@ﬁ\ﬁﬁfa?bh& hich a@%rﬁﬁli?&ﬁﬂbl@ édJCTBr %aﬁﬁgé}eut&%ﬁ formulation are
fornmulati ons such as ro atum | oW Vi SCOSIty

SUItabéf%\aaﬂDhiaﬁnaﬁ@Jtmally@K:t:@ptahh@«;ardep@mmugamn t he node of
adm nistration. 25

Examples are a sodium chloride solution, in particular an isotonic saline solution (0.9%
strength sodium chloride solution), demineralized water, stabilizers such as proiease

inhibitors or nuclease inhibitors, preferably aprotinin, s-aminocaproic acid or

-pepstatin A, or masking agents such as EDTA, gel formulations such as white

petrolatum, low-viscosity paraffin and/or yellow wax, depending on the mode of

administration.

Further suitable additives are for example detergents such as triton X-100 or sodium
debxycholate, but also polyols such as polyethylene glycol or glycerol, sugars such as
sucrose-or glucose, zwitterionic compounds such as amino acids, e.g. glycine or, in
particular, taurine or betaine and/or a protein such as bovine serum albumin or human
serum albumin. Detergents polyols and/or zwitterionic compounds are particularly

preferred.
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Further suitable additives are for exanple detergents
such as triton X-100 or sodium deoxychol ate, but also
pol yol s such as pol yet hyl ene gl ycol or glycerol,
sugars such as sucrose or glucose, zwitterionic

WO f096R ﬂfgs such as am no acids, e.g. glycine orPCT/‘?QPZOOG/OOHM
partl cul'ar, taurine or betai [(}e and/ or a protein such

as bovi ne serum al bum n or man 30 serum al bum n.
Det erigent yols. and/or zwitterionic conpounds are

The hysiolegicaf by ebr@r@r%&re forabin desog2pldzof approximately 6.0-8.0, in
/
per g FBEOBEBALIAoAPo B e heposieeal lfonmpigly 7.4 andor

an o'snnolaprmytci:rfcldp@rommptélpmwmocxmﬂmsmqre/ﬁte% bréferably approximately

200-GR0Efigrndieicra g Y Rhtia Jreshramen s uaneRuincRGusted aith the aid
of surPe[tﬂ’é QWW of I éﬁrHWuﬁ’eVs &%@aﬁplv{ntrpﬁf@ér&éﬁ iphﬁﬁphate buffer,

he di canent ener al uste
tris- btuffm“ ar(tfl%hydrosymeﬁml)ermngnethar@) i MBEGES ¢ Wufferer §4-(2- hydroxy-

R DT —

1- probalﬁéﬁﬂpr(cﬁrﬂc (@eid)y dheiae of the appropriate buffer generall depends on the
t hy |perazrnoLet hanesu LllfF)honrc aci d) or MOPS buffter
deSWQ%WﬁbHﬁplaﬁ'&l Fhosrria el qrh@nswt%medfpr RoRe f@r qahetions for
- buf fer generally depends on the desired
mjec@ﬂ%r%o'hnﬁ(g?r ty. Phosphate buffer is suitable for

exanpl e for solutions for )10 inj ectr on and i nfusion.

further ect of the present |nve is a kit . .
A fur@ﬁr 2Rpest patiepRerhinven 9 % okt dic %E@%ﬂ gnghethiopeptolide

'substrd’!é! %’FEHé’ﬁ’w@ﬁﬁ@ﬁ %be&dﬁrf\% {PoPMLE, I 0rChs aés%r%&ﬁga'@%‘fﬁ! and an

In detall and TS protease as descri ove
ADANHTS proipasesas debenizechalprwepand temprises whene eppt‘opnate one or more
buff e buf f er

bufferdp b NGB i Sap rablebalita BHTORsaMam 4o FAbUEIg: A reaction
mediitiof BarrjRghaet Bk mbmddyeiMe Alentldle Tid kR ér%?é!ﬂb)bomprrses in

conprises In addition a detection reagent for th
additign aujssecioryreagent &xghiobgeoupss, elgs aﬁée@ctrqn@rofrtbagi@tﬂoﬁon reagents

descr{S5 B 5 AR i s B oo

acid) (MNB?rACfQﬁﬁ@ﬂeﬁMp@ﬁehhﬁf et kifpyayBe lifgthidlivhs GBS ub®for carrying
for carrying 20 out the method of the invention,

out thﬁrﬁﬂ%tapthf ihainventordnipariculartigactiviteaseay. owi ng
statenments and exanples are intended to explain the
invention in detail wthout restricting it thereto:

The following statements and examples are intended to explain the invention in detail

without restricting it thereto:

Sequence listing

- SEQ ID NO: 1 corresponds to the thiopeptolide according to formula (I)

SEQ ID NO: 2 represents the amino acid sequence of the aggrecan core protein
precursor (cartilage-specific proteoglycan core protein, CSPCP or chondroitin sulfates

. proteoglycan core protein 1).
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25 Sequence listing SEQ 1D NO 1 corresponds to the
t hi opeptolide according to fornmula (I) SEQID NO 2
represents the am no acid sequence of the aggrecan
core protein precursor (cartilage-specific

_ can core protein, CSPCP or chondroiti
wo RjoBlR056Y PCTmP2006/001184

pr ot eogl ycan core qrotel n1). WO 20
PCT/ EP2006/ 001184 11 Exanpll es EXAMPLE 1 ( COVPARATI VE
MPLE) 5 Assay conditions The catal ytic domai ns of
ExampieShunan reconbi nant MVP-3 and MVP-8 protein, MP-
3cd and MWP-8cd, can be purchased from for . exarrpl e,
Bi omol International L. P. Pennsyl vani a, USA; catal og.
EXAMBhBet (BBMESRARYESEX288PLEspecti vel y. The truncated
forms of ADAM TS1 and ADAM TS4 protease can |ikew se
be purchased from for 10 exanple, |nvitek,
Assaggﬁamgﬁgaft fur Biotechnik & Bi odesign rrbH Berlin, |
r man cat al og nunber 30400402 and 30400102, '
The ¢$§W§ctdwmlys qﬁrtb@dmamnecﬁmbinenbl}m\ﬂ@fi’s and MNIB-Sitrrotein, MMP-

30d o) ANER, B be PR radclrom, B R Lo Reshatonal L. P.
Penngyii&hia2 USA; 034808 aumBsr SEU’@Q BAHESE TS feepacth@iM The truncated

substrat es {see abl e)T O | medi ately before
forms 6B ADAM TS ansle ADADAL ISk @rotga% icagolikavwiss beepurchased from, for

erarrp GeK, Cpaslipl. U a8 HLReERh iklgegin, Gormany.

catal¢@n3mpef 603040 AMABTSHA102, respectively.

Preparation of the buffers and solutions

TNCB buffer:

_100mM tris(hydroxymethyl)aminomethane, adjusted to pH 7.5 with HCI

100mM NaCl
10mM CaCly2H,0
0.015% Brij 35

Substrate solution: _
10mM substrates (see Table} in DMSO. Immediately before use, 2 uL of the substrate
stock solution were diluted with 130 uL of H,0.

Enzyme solution:
MMP-3cd (2.3 pg/mL), MMP-8cd (0.6 yg/mL), ADAMTS-1 (2.3 ug/mL) and ADAMTS-4
(3.3 pg/mL.) were diluted with TNCB buffer.




'\) 10

(3.3 pg/nmL) were diluted with TNCB buffer. WO

2006/ 092203 PCT/ EP2006/ 001184 12 Assay procedure 10

pL of enzyme solution were m xed with 10 pL of H2Q

and the reaction was started by adding 10 pL of 7

solution. 5 Fluoronetric analysis T _

Woﬂéglg{gg%?:nce was neasured i TECAN Spectraf :]5%? 2[9%’6/001184
- fluorescence apparat us; Exitation/Em ssion (see
ablcyg This entail ed neasuring the fluorescence 10
Foagdur

Assay g Butes on each occasion. ................ WO
2006/ 092203 PCT/ EP2006/ 001184 13 Results of
conparative exanple 1 + : Increase in the optical

10 ulsobestyma sobilisarwee mied Withi10yslesf HFDuand tied réaction was started
ex/ ADAMIS: ADA MWP- MWP- substance 4 1 3cd
by a @L%%@a@aﬁw A.M 280/355 - - + - L-WA-R-
1855 NH2 Ma-GK-P- Sigma: M 330/390 - - + -
| -L-F-F-R-L- 0938 K-(Dnp)-R NH2 Ma-P-L-A- Bachem M
Fluorggeirgpanalysis+ - Q A-V- 2255/ R&D: Dap(an) ES003
RS-SS R '
The fluorescence was measured in a TECAN Spectrafluor Plus fluorescence
apparatus; Exitation/Emission (see Table). This entailed measuring the fluorescence

for 5 minutes on each occasion.




\

N H2 Mca-P-L-G Bachem M 330/390 - - + +

L- Dap(Dnp)- 1895 A-R-NH2 Ma-P-f3- Cal bi ochem
330/390 - - + + cyclohexyl- 444235 A-G Nva- H
A-Dpa-NH2 Mea-R-P-K- Bachem M 330/390 - - +

|- 2110/ R&D: WR-K- ES002 (Dnp)-N
WO%@Q@%- Bachem M 330/390 - - + + A L-WQ?CE%&OM/OOHM

Dap(Dnp)- NH2 Mca-P-L-A- Bactiem M 330/390 - - + + WO
006/ 092203 PCT/ EP2006/ 001184 14 + : Increase in the
Resylts; ¢ %‘-ngﬁ‘&'i‘fé‘(e %?"Wé?lgry?d over 5 mnutes C(Mb)-W |
T e e e S R B gL 8P it
FluorBaetien] M 330/ 39Dz /kem™ 1 ADAMTS- | ADAMTS- [ MMP- | MMP-
substance 4 1 3ed 8cd
Dnp-P-L-G- | Bachem: M- | 280/355 | - - n :
L-W-A-R- | 1855 |
NH2
Mca-G-K-P- | Sigma: M- 330/390 - - + -
|-L-F-F-R-L- | 0938 |
| K-(Dnp)-R-
NH2 | |
Mca-P-L-A- | Bachem: M- | 330/390 | - - + -
Q-A-V- 2255/ R&D:
Dap(Dnp)- ES003
R-S-S-S-R-
NH2
Mca-P-L-G~ | Bachem: M- | 330/390 - - + +
L-Dap(Dnp)- | 1895 |
A-R-NH2 |
Mca-P-3- Calbiochem: | 330/390 - - + +
cyclohexyl- | 444235
A-G-Nva-H-
A-Dpa-NH2 _
Mca-R-P-K- | Bachem: M- | 330/390 | - - ¥ -
P-V-E-Nval- | 2110/ R&D: | |
W-R-K- ES002
(Dnp)-NH2
Mca-R-P-L- | Bachem: M- | 330/390 | - . + [+
A-L-W-R- | 2390 |
Dap(Dnp)-
NH2
Mca-P-L-A- | Bachem: M- | 330/300 | - - ¥ +




Nva- 2520 Dap(Dnp)-A- R NH2 NBD-eAhx- Bachem M

350/ 465 - -

NH2 Dnp- P- a-

2055 A-G O Me) -
wo Ag/dod2

substrates were not

+ +

H A K- (N Me- Abz) -

+ +

R-P-K-P-L- 2300 A-Nva-W K(DMACA) -

Bachem M 365/450 - cycl ohexyl -

NH2 As expect ed,

cordance with the state of the art,

i

converted by ADAMIS. 5

Preparation of the buffers and sol uti ons WO

15

M@Oﬁmm 184

TNCB buffer

(see

2006/ 0902203 PCT/EP2006/ 001184 (
» 1) Enzyte [RgEase snthexpiigpbsignalvas rbserved over 5 minutes

Exanpl 4
CTREE L T T ST ]
A-R-and 5 pg of ADAMIB-4 were diluted Wwth 600 pl of TNCB
uffer] Substrate|solution (1)10 1)| DTNB sol uti on
Dap(@gpg- -dli t hi obi s(2{nitrobengzoic acid): A 40 jrM stock
NH2z sol ution in DVBO ywas prepar ed:
Mca-R-P-K- | Bachem: M- | 330/390 - - + +
P-Y-A-Nva- | 2105
Met-K(Dnp)-
NH2
Mca-P-l.-A- | Bachem: M- | 330/390 - - + +
Nva- 2520
Dap(Dnp)-A-
R-NH2 _
NBD-eAhx- | Bachem: M- | 350/465 | - - + +
R-P-K-P-l.- - | 2300
A-Nva-W-
K(DMACA)-
NH2
Dnp-P-R- | Bachem: M- | 365/450 | - 3 ¥ +
cyclohexyi- | 2055
A-G-C(Me)-
H-A-K-(N-
Me-Abz)-
NH2

As expected, and in accordance with the state of the art, the MMP substrates were not

converted by ADAMTS.

- EXAMPLE 2

Preparation of the buffers and solutions
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Then 27.5 pL of DTNB stock solution were diluted wth
522 pL of water. 2) Thiopeptilide solution: (Bachem
Distribution Services GrbH, Wil am Rhein, 15
Germany) A 100 mM stock solution. in DVBO was

. For use, 55 pL of thiopeptilide sto
WOZ%WB??W were diluted with qgo pL of TNCB buf ?JtT/EP2006/001184

| medi ately before use, 550 of DTNB were m xed with
hi opeptilide. 20 Assay procedure The
TNCEﬁgH@&r(éﬁé @W?éScar ried out in 96-nultiwell plates
(half area plates, flat bottom «clear, polystyrene,
No. 3695) (Corning Costar, Acton, USA). 10 pL of enzyne
Enzymelsolutmm: and 10 pt- of H2O were mi xed, and the

r i Qn S starte 25 b di Opo bstate
Aok el et iy Bicleaio & Biesar P, BRi Gotmany)
5 pig Bmiljm*rm Wbt QRItSY WiBV2EEE @U%HMVE?‘ 1§ %‘lﬁﬁAM 8-4 were diluted
SpectraMax 190. 30 The a sor t| on was~observe
with 6R8vd1E NGB bLffél5 nm for 5 nmin. WD 2006/ 092203
PCT/ EP2006/ 001184 16 Results for Exanple 2
Colorimetric a, (nn) ADAMIS- ADAMIS- MWP- MWP-
substrates in 4 1 3cd 8cd Ellnman's reaction
Ac-P-L-G[(S)-2- Bachem 415 + + + + nercapto-4-
Substrpte sodutigst hy| pent anoyl |- L-G OBt Ac-P-L-A-[(S) - 2-

4 ) 326 pentanoyl]-W N
R DT@C@HM” d5 d@oé’bg@ ! %%@%%S;zi% i ve exanpl e)
A 40 mM stock solution in DMSO was prepared:

Then 27.5 uL of DTNB stock solution were diluted with 522 ul. of water.

2) Thiopeptilide solution: (Bachem Distribution Services GmbH, Weil am Rhein,
Germany):

A 100 mM stock solution in DMSO was prepared. For use, 55 /JL of thiopeptilide stock
solution were diluted with 500 uL of TNCB buffer.

immedi_ately before use, 550 ul of DTNB were mixed with 550 ul of thiopeptilide.

Assay procedure |
The measurements were carried out in 96-multiwell plates (half area plates, flat bottom,

clear, polystyrene, N0.3695) (Corning Costar, Acton, USA).

10 uL of enzyme solution and 10 yL of H-O were mixed, and the reaction was started

by adding 10 uL of substrate solution.
Colorimetric analysis

Microtiter plate photometer: Molecular Devices Sunnyvale, USA. SpectraMax 190.

The absorption was observed at a wavelength of 415 nm for 5 min.




Bachem H 7145 Bachem H 1326 (Synonyns) (Synonyns)
Ac-P-L-G L-L-G CEt Ac-P-L-A Nva- W NH2
Ac-P-L-G[(S)-2-mercapto-4-

Ac-P-L-A-[(S)-2-mercapt opent anoyl ] -W

| WO%@E@&#’@t anoyl]-L-G OEt NH2

Sch[ CH2CH( CH3) 2] - Cﬁ)
Ac P- L- A- [ 2- ner capt opent ano P] WNH2 OC2H5
pe nta n oyl]-L-GO C2

Ac- P-L- G [ 2- mer capt o- 4- net hyl -

PCT/EP2006/001184

Resuﬂsgogﬁgqqmﬁlp&m formula of conpound | Chiral 04 O
Y U N OO Y- WG 260 QS 2203 NFI' ERR 006G 61011 8¢

COl_Or%et@tructural form,l)%\tn:gﬁ)j n%g)ﬁ&mf% Ig "ET% @{e "MMP-

substﬁemnhe) Chiral OOONN N5 NH [N OONH36\ / [58cd
und 2| was not |converted by ADAMIS. However,

E”maéf‘lfrn%acgi"hgly conmpqund 1 was converfed by ADAMIS. SEQ

Ac-PL-GS)-2- ['Bachem: |415 + + + +

mercapto-4- MH-7145

methylpentanoyl]-

L-G-OEt

Ac-P-L-A-[(S)-2- |Bachem: |415 - - + +

mercapto- H-1326

pentanoyl]-W-

NH2

Compound 1 Compound 2 (Comparative example)

Bachem: H-7145 Bachem: H-1326

(Synonyms) (Synonyms)

Ac-P-L-G-°L-L-G-OFEt

Ac-P-L-A-">Nva-W-NH2

Ac-P-L-G-[(S)-2-mercapto-4-
methylpentanoyl}-L-G-OEt

Ac-P-L-A-[(S)-2-mercaptopentanoyl]-W-
NH2

Ac-P-L-G-Sch[CH2CH(CH3)2]-CO-L-G-
OC2H5

Ac-P-L-A-[2-mercaptopentanoyl]-W-NH2

Ac-P-L.-G-[2-mercapto-4-methyl-
pentanoyl}-L.-G-OC2H5

Structural formula of compound 1

Chiral
Q o}
N\/U\ No °
N s s, N/Wr \/
e} . e} le)
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Xaa- Pro- Xaa-d y- Xaa- Xaa-@y-Xaa SEQID NGO 2 1

MITLLW/EVT LRVi TAAVTV ETSDHDNSLS VSI PQPSPLR VLLGTSLTI P

CYFI DPNHPV 15 61 TTAPSTAPLA PRI KWSRVSK EKEVVLLVAT

EGRVRVNSAY QDKVSLPNYP Al PSDATLEV 121 QSLRSNDSGV

E DSEATLEVW KG VFHYRAI STRYTLDFDR A

WO W%PEQ_QA AYEDGFHQOCD AGW.ADQTVR YPI TPRECE TEP2006/001184

YGDKDEFPGV RTYG RDTNE 241 TYDVYCFAEE MEGEVFYATS -

PEKFTFQEAA NECRRLGARL ATTGHVYLAW QAGVDMCSAG 301
Struciyr AFREVR RO CHARMRSES (@M ERARTIVE @ XAIIKSIGYPDP  SSRYDAI CYT
GEDFVDI PEN 20 361 FFGVGGEEDI TVOTVTWPDM ELPLPRNI TE
GEARGSVI LT VKP| FEVSPS PLEPEEPFTE 421 APEI GATAFA
EVENETGEAT RPWEFPTPAEL GPATAFTSED LVVWNVITAVPG (FPHLPUOGV VR hiral
481 HYRPGPTRYS LTFEEAQQAC PGTGAVI ASP EQLOAAYEAG
YEQCDAGW.R DQTVRYP
RPSTETYDVY CFVDRL

RG SAVP SPGEEEGGTP
2 220z

VGT SPLPG LPPW PPTGAETEES TEGPSATEVP 78
SASEEPS VPFPSEEPSP SEEPFPSVRP FPSVELFPSE EPFPS
SEEPSASHEP 841 YTPSPPEPSW TELPSSGEES GAPDVSGDFT
GSGDVSGHLD FSGQLSGDRA SGLPSGDLDS 901 SGLTSTVGSG
LTVESGLPSG DEERI EWPST PTVGELPSGA El LEGSASGV GDLSG
5 961 VLETSASGVG DLSGLPSGEV LETTAPGVED | SGLPSGEV
FITAPGVEDI SG PSGEVIE 1021 TTAPGVED S G PSGEVI ET
TAPGVEDI SG LPSGEVLETT APGVEDI SGL PSGEVLETAA 1081
PGVEDI SGLP SGEVLETAAP GVEDI SGLPS GEVLETAAPG VEDI SGLPSG
EVLETAAPGY 1141 EDI SGLPSGE VLETAAPGVE DI SGLPSGEV
Compdah8APEHER Ok Sﬁh\l?&fﬁ/_%y REANPESERbwel 8P LS Védmpound 1 was
TAAPGVEDI S GLPSGEVLET AAPGVEDI SG LPSGEVLETA APGVED SGL
convertedinsADPSEESL ETAA PGVEDI SGLP SGEVLETTAP GVEEI SGLPS
GEVLETTAPG VDEI SGLPSG 1321 EVLETTAPGV EEl SGLPSGE
VLETSTSAVG DLSG.PSGGE VLEI SVSGVE DI SGLPSGEV 1381
VETSASG ED VSELPSGEGL ETSASGVEDL SRLPSGEEVL El SASGFGDL
SGVPSGGEGL 1441 ETSASEVGTD LSGLPSGREG LETSASGAED
SEQ IDSNOPIGKED LVGSASGDLD LGKLPSGTLG

Xaa-Pro-Xaa-Gly-Xaa-Xaa-Gly-Xaa

SEQ ID NO: 2

1 MTTLLWVFVT LRVITRAVIV ETSDEDNSLS VSIPQPSPLR VLLGTSLTIP CYFIDPMHPV
EXEVVLLVAT EGRVRVNSAY OQDKVSLFNYP AILPSDATLEV
KGIVFHYRAI STRYTLDFDR AQRACLONSA
RTYGIRDTNE

61 TTAPSTAPLA PRIKWSRVSK
121 QSLRSKDSGYV YRCEVMEGIE DSEATLEVVV

181 YPIHTPREGC YGDEDEFPGV

241
301
361
421
481
541
601
661

IIATPEQLQA
TYDVYCFAEE
WLADRSVRYP
FFGVGGEEDI
APEIGATAFA
HYRPGPTRYS
PRTPCVGEDKD
HNATATTGQL
LPDPLSRHHA

AYEDGFHQCD
MEGEVFYATS
ISKARPNCGG
TVQTVTWPDM
EVENETGEAT
LTFEEAQQAC
SSPGVRTYGV
YAAWSRGLDK

"FCFRGISAVP

AGWLADQTVR
PERFTFQEAR
NLLGVRTVYV
ELPLPRNITE
RPWGFPTPGL
PGTGAVIASP
RPSTETYDVY
CYAGWLADGS
SPGEEEGGTP

NECRRLGARL
HANQTGYPDP
GEARGSVILT
GPATAFTSED
EQLQAAYEAG
CFVDRLEGEV
LRYPIVTPRE
TSPSGVEEWI

ATTGHVYLAW
SSRYDAICYT
VKPIFEVSPS
LVVQVTAVPG
YEQCDAGWLR
FFATRLEQFT
ACGGDKPGVR
VTQVVPGVAA

QAGMDMCSAG
GEDFVDIPEN
PLEPEEPFTF
QPHLPGGVVF
DQTVRYPIVS
FQEALEFCES
TVYLYBNQTG
VPVEEETTAV
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1501 SGCQAPETSGL PSGFSGEYSG VDLGSGPPSG LPDFSGLPSG
FPTVSLVDST LVEWTASTA 15 1561 SELEGRGITI G | SGAGEI SGL
PSSELDI SGR ASG.PSGTEL SGQASGSPDV SCElI PGLFGY 1621
SCPSGFPDT SGETSGVTEL SG.SSGQPGV SGEASGVLYG TSQPFG TDL

DL 1681 SGOPSGLPGF SGATSGVPDL VSGTTS
WO I@éﬁﬁ%s LVEVAPTTFK EEEGLGSVEL 1741 SGLPSG%EP 2006/001184

SGKSGWDVS GQFSGTVDSS GFTSQTPEFS GLPSG AEVS GESSRAEI GS
1%% SLPSGAYYGS_GTPSSFPTVS LVDRTLVESV TgAPTA
EGPSEEELS T BAHSEAPDIVE" 25 1 887 CerBEEL B @.@&W%P%EGPSATE"P
GEPPGEPYIES PEDF/ASTINIVSS GESSWAWEP S IGEARSGISPENF PSRORP SEEPSASEEPR

LbJﬁ%WE@ép‘srﬁF’EL%%% %PBVJ&E%Q;%E%@%%%&GQ&%GMS
GVEVSS 1981 VPESSSETSA” YPEAGFGASA APEASREDSG

P SRR EANERSER G SEas P = TS POEABAGRAY OPLSGLPSCE

EVSGESETSRSCIY CTEARGEERY SATPARSEDRI SHEP SGDL SEFTAPSEIGVMISEGEVLE
1

AL A PR LET 2 S TET RAAPRRLCA R EoCmr e

TRGHIF RS CPOP FEEHERR? SCEVEREGIN RYERMETRAPISORESE EVLETARPGY

PDRE EA/IAE s RRORECABEIE $8LYTRIEEQR. HTeANAQDNQ W CaviNDRTANBGVEDT

GRRBIX AR 1 28 4o dVE EANVIRBBG: PIINF,
EVIKDVPCNYH. LPETCKKGIV ACEEPPWEH%S 3 APGVEDISCL

{9 INSP RS T EGERRORANT PR Se P REESRP T (ST ATIAPRRIRGRCLSC
22101 ERSBRAPRRERI R PAEE IQEVEY 2006HIGRRPABE VIEISVSGVE DISGLPSGEV

‘ Eg/ %E’%%&Q&%%%SG%‘%? or n%%‘éﬁngSRL;ESEMeE]%ASéFGDL SGVPSGGEGL

| opept ol |
W(lerﬁ-?ffswﬁi% LREHSFREE PEPSRYGRED NPT RFFEED (FYCSAFFREPeLELESGTLG
i 550 6EQARBTHIP PHEFESGETSE®E vgmnmpscp nebes@lby prearipex VivEVVTASTA
Qﬁé%U@ELéd&G@fﬁt LeAHRE, @ ﬁgnfgé Q&%F§ETEES§5aibé§ﬂD¥ HAerperray
articu F ?er an acetyl
@%5@%’5% SB%TS&WEW%%S FY, SFASEHYE TPBRET DRI $GETSCVEDL
vés1distdrcentH )semsdvnmegrecﬁsr@aw Ogs%%ﬁzmprmmcamﬂlw EHEOMGSVEL

55 5 gcl BhcRAk IsGid

1801
1861
1921
1981
2041
-2101
2161
2221
2281
2341
2401

strdeavies

GEHSGFLDLS
LITSEFVEGVY
VPESSSETSA
FQEGEASAAP
SiPESEWTQQ
AAAPARSCAE
PDRETWVDAE
MOFENWRPNQ
ARTFGQKKDR
RSSRHPRRSR

SO

GTPSSFPTV
GLQOSGLIEPS
TEPTISQELG
YPEAGFGASA
EVSGESTTTS
TQRPAETHLE
EPCGAGTCKE
RRCREQQSHL
PDNFFAAGED
YEINSLVRYQ
PSTAH

re era
LVDRTLVESV

GEPPGTPYFS
QRPPVTHTPQ
APEASREDSG
DVGTEAPGLP
IESSSLLYSG
TEGHVICICP
SSIVTPEEQE
CVVMIWHEXG
CTEGFVQRHM

Eg-fﬁ{ 'SyGL %859@975 Hessrarzes

TQAPTAQEAG
GDFASTTNVS
LFESSGKVST
SPDLSETTSA
SATPTASGDR
EETHTVETAT
PGYTGEHCNI
FVNNNAQDY(Q
EWNDVPCNYH
PTIRCQPSGH

EGPSGILELS
GESSVAMGTS
AGDISGATEV
FHEANLERSS
TEISGDLSGH
SPTDASIPAS
DQEVCEEGWN
WIGLNDRTIE
LPFTCKXGTV
WEEPRITCTD

GAHSGAPDMS
GEASGLPEVT
LPGSGVEVSS
GLGVSGSTLT
TSQLEVVIST
PEWKRESEST
KYQGHCYRHF
GDFRWSDGHP
ACGEPPVVEH
ATTYKRRLOK
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WO 2006709

Xis Leu, Ile, Phe, Val, Gn, Ala, 15 Z is Leu, lle,
Phe, Val, Gn, Ala, RL is termnal am de, carboxyl or
ester group, preferably of Cl-C5-al kyls,” especially
of Cl1-C3-alkyls, in particular an ethyl ester, I S 20
= R2-CH COO-, where R2 is the side chai
nat urg%??'y occurring am no acligd, in particul arﬁ’g@fEﬁooaooum
- CH2CH(CH3) 2, -CH(CH3) C2H5,”” - CH2C6H5, -CH(CH3)2, or
-CHs, 30 or a salt thereof, as a substrate for an

Claimgham TS prot ease. WD 2006/ 092203 PCT/ EP2006/ 001184 20

2. -The use as clainmed in claim1, characterized in
that X = Leu or Ala, Z = Leu, Ala or Phe, and R2 =
Tiei2ee(cfdIhpepidide Wi¢chefmrmadacl ained in claim 1l or 2,
characterized in that (Xaa)n and/or (Xaa)mis the
am no acid sequence shown in SEQ ID NO 2. 4. The use

R e T o T ow o b ructure: -
where R is H or an N-protective group, preferably a carboxyl group, in particular
6f Ci-Cs-alkyls, especially of C4-Cs-alkyls, particularly preferably an
acetyl group,
Xaa is any amino acid, _
 n, mis identically or differently an integer from 0-2415, preferably from
| 0-35, in particulér from 0-14, especially from 0-11 and very
particularly preferably equal o 0,
Xis Leu, lle, Phe, Val, Gin, Ala,
Zis Leu, lle, Phe, Val, GiIn, Ala,
Ry is terminal amide, carboxyl or ester group, preferably of C4-Cs-alkyls,
especially of C4-Cz-alkyls, in particular an ethyl ester,
| _
S

I
$-Y = R=CH-COO-,

where R:is the side chain of a naturally occurring amino acid, in
~ particular
-CHzCH(CH3)a,
-CH(CH3)CzHs,
~CH2CgHs,
~CH(CH3)o, or
-CHs,

or a salt thereof,
as a substrate for an ADAM-TS protease.
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Ac-Pro-Leu-d y-S-Y-Leu-@y-0OC2H5, in which R2 =
CH2CH(CH3) 2 and Ac is an acetyl group. 15 5. The use
as claimed in claim1l, characterized in that the

t hi opeptolide has the follow ng structure:

wo 6aRiPdseu- G ¥-S- Y-Phe-Gy-0 C2 H 5, in whi Chpﬁgﬁgggoemoum

)2 and Ac is an acgbyl group. 20 6.
as clainmed in claiml, characterized in that the
t hi opeptolide has the follow ng structure:

Thee peo aa/Claitegis claipnb.-ahajagetized i 9at 25 | n whi ch R2 =

_>@I:|2|_' and Ac is an acetyl group. 7. The use as
cl a%r_r'eé?_iﬁaz

n'claiml1, characterized in that the
Z ki lapepd®obr Peehasdt he fol l owi ng structure: 30

Ac-Pro-Ala-Jy-S-Y-Ala-dy-0C2H5, in which R2 =
@—E@W@Hg Ac is an acetyl group. WO 2006/ 092203

PCT/ EP2006/ 001184 21 8. The use as clained in at

| east one of claims 1-7, characterized in that the _
BiANEE Bspelainest i cleimi ADRAMBapteczedde that (Xaa}, add/ob (Xaa)y, is

7,.8, 9 10, 11, 12, . 5, 16, 17, 18, 19

tgﬁmPof@!d ge@engrashionn ﬁ‘slgggﬁﬁ%—,lé Pn at |east one of

clainms 1-8, characterized in that the ADAMTS

_Erot ease is an ADAMTS protease 1, 4, 5, 11 and/or_

I usecdclgdmedain clapa, TEapacierzas: in thatTive: thippeptolide has the
r.. ADAM TS protease 5. 10. The use as '

f@pé&ﬁ@}?ﬁuﬁt Pl east one of claims 1-9 for determini ng

the activity of an 10 ADAM TS protease, for purifying

an_A TS protease, for functional cloning of a

DAM
'%Ef%‘b?”dé'ys%%leﬂ'é@lﬁ vaidp: f or an ADAM TS pr ot ease,

Auresen M TS pr
o BY oL e & B ATAEITIE ™ o o

observing the onset or progress of a disease

ssoci ated with damaged tissue matrix, i.n. particula
B D8aanclained Pncafiads arradpEad 1 Mtamenionpioite has the
BSViRg Sieture: cel |

Ac-Pro-Leu-Gly-S-Y-Phe-Gly-OC:Hs,
in which R, = CH2CH(CHj3), and Ac is an acetyl group.

The use as claimed in claim 1, characterized in that the thiopeptolide has the

following structure:

Ac-Pro-Ala-Gly-S-Y-Phe-Gly-OC,Hs,

“in which R = CHch(CH3)2 and Ac is an acetyl group.

The use as claimed in claim 1, characterized in that the thiopeptolide has the

following structure:

Ac-Pro-Ala-Gly-S-Y-Ala-Gly-OC,Hs,
in which Rz = CHaCH(CHs)2 and Ac is an acetyl group.
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15 migration, blood clotting and/or bl ood coagul ati on,

~especially osteoarthritis, rheumatismor cancer. 11.

A nethod for determning the activity of an ADAM TS
prot ease, characterized in that the nethod conprises

{ owi ng steps: 20 (a) incubating an AD
WO 285%@&% with a thiopeptolide substrate accor%‘%‘émgmﬁmﬂus‘l

8.

formula | as defined in any of clainms 1-7, and (b)
carrying out an activity neasurenment or determ nation
bhe ture ABAMaTged pnoakdeast ome 1f. claines ief, hohrrastesizad niadthat the

APaftIsbrtleadl B EROPANTS plabds 1 2 &2 7 87, 8, 9710.11.12

*83 2, 18016147, 118,19&ndﬂcﬂ=2015 16 , 17, 18, 19 and/or
20. 13. The nmethod as clained in claim11 or 12,

characterized in that the ADAMTS 30 protease is an

S_ar an
ﬁgﬁmg%sagp‘?%‘ e%@éﬂllaﬁkﬁ%l\/ﬁ%proaég'ésejr%’o@{%Egﬁﬁgéa i"that the
;pmmsﬁp:gtea@ iBGPOADARETS ﬁ?féa‘@é@&ﬁ/ﬂ)plil&ﬁdkﬂl ﬂt&’{%ferably an

od,as c n at | east one ai s
AREMETSapsEpe h ARRM-TRTotaee 4 o ASAMRE MekaseS.
protease i s nmeasured or determ ned by
spectrophotonetry. 5 15. The nmethod as clained in

10. Ttheuee Bs, clainadchict atrleasidonenoct datmad- QAMMeTSnpinb@dbeéactivity of an

11.

i t d f . .
AQABET R esert mtbing a1 AN BRPaFe tapfiypctnal cloning of
4 AdeaeBda8bdeendd\chiihg FGARADAM-TS protease for finding an ADAM-TS
5-i1 odoacet am dof | uorescei n (5-1AF mal ei m de, "in

mgtqqsgunaﬁulﬁm;orreg@@pﬁlasangﬁdy\m-fﬂ prgtease inhibitor, or for observing

thle '\%ms%t dcﬁ’nﬁ%l%réssc ng?ﬁ%? O%%é&g?%? Vil o%i&’n‘é%{eﬁ St?s%'ug matrix, in

n part

ﬁarﬁculdr tdstedEri(dis, )ﬂ&matusmb@anoen; |ﬁﬂam}na(tiaﬁBIB)angit@en63ts cell
net hod for finding an ADAM TS prot ease nodul at or,
pigraliony Bloogh cleing Tand/gr o’f"@ﬁge coagulgiiprr especially osteoarthritis,

that the nmethod conprises the
@E?mgﬁgéiﬁlggp (a) incubating an ADAM TS pr ot ease

with a thi opeptol i de substrate accordl ng to 15 formul a

/% asthggfl ngﬁ’@rm[mn tr?é a((::{l\%y of an A[BKMLFg p?'rt%sé%gcghargc%rized in

that the method comprises the following steps:

(a) incubating an ADAM-TS protease with a thiopeptolide substrate according to
formula | as defined in any of claims 1-7, and

(b) carrying out an activity measurement or determination of the ADAM-TS

protease.

12. The method as claimed in claim 11, character_ized in that the ADAM-TS protease

is an ADAM-TS protease 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16+, 17,
18, 19 and/or 20. |

13. The method as claimed in claim 11 or 12, characterized in that the ADAM-TS

protease is an ADAM-TS protease 1, 4, 5, 11 and/or 13, preferably an ADAM-TS

protease 1, ADAM-TS protease 4 or ADAM-TS protease 5.
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and (b) neasuring or determning the influence of the
test conmpound on the activity of the ADAM TS '
protease. 20 17. The nmethod as clained in claim 16,
characterized in that the ADAM TS protease is an

wo ARbLg ot 3se & 2% ‘1"%85’1965n3; o 20 1RCTHRR2006/001154

14.

15.

16.

17.

18.

19.

nmethod as clained in claim or 17, characterized in
that the ADAMTS 25 protease is an ADAM TS prot ease .
The method api claifagdin ggieaﬁf eneraiistigimsn! IdANEH&acterized in that the
RERRE2S6r Lind DADAR P5O! BRREack Ofis AMBALReA! %258 mined by

. e nmethod 'as clarned 1Th at ['east "one of Tl armns
dect@®photmeagy.eri zed in that the activity of the
ADAM TS protease is neasured or determned by 30
spectrophot onetry. WO 2006/ 092203 PCT/ EP2006/ 001184

bai : e

s Fibiped s GeRey 17 o (o Rl Rihat an ADANTS protease
iemeasieedianekdiemmibbe ipthespresencd oha dietexdiohaoragesdenthiol groups,

for thjol groups, ef.erably an_i.odoacetanm de, in .

Rfark Bl ap edoditarmbies if dariA S TR orgsCein (5-IAF), a

faletnifiede in | Paiidlidr C ALidFestbinds ASALIMAS; &Y ol N UiarRyl-L-cystine,

N, N -di dansyl -L-cystine, 5 5-(brononethyl’)fluorescein =~

of bromgqraethybfiuenesagein ordntpariaelilpy4 daditleiodipyridine or 5,5'-dithiobis(2-
- di t.hi obi wli trobenzoic acid) (DTNB). 21. The

rﬁgﬁg%ﬂioAQagfﬁgﬁﬁigEﬁh at | east one of clains 16-20,

characterized in that the test conpound is nmade

avai |l able in the formof a chem cal conpound library.
A myethod jor fimdng@ndd AN TS| RipiRaSe; Modulafera iy pariigulgr an ADAM-TS

- R Mt PR AR Al B MRl e dianio steps:

carrie n an array.
(@b incedstingram ADAM-AIS prctasd? withhatisopeptioliee substratet according to.

th 1 thod.is, carried out hy_ nmeans of a rohot 4, _
hbriita JndSen gty ff sl 5t ToR presenss o 2iiesh sompound
chgpgcterized in that the nethod is carried out with

the aid of mcrofluidic technology. '

(b) measuring or determining the influence of the test compound on the activity of

the ADAM-TS protease.

The method as_claimed in claim 16, characterized in that the ADAM-TS protease
is an ADAM-TS protease 1, 2, 3,4, 5,6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16 , 17,
18, 19 and/or 20.

The method as claimed in claim 16 or 17, characterized in that the ADAM-TS
protease is an ADAM-TS protease 1, 4, 5, 11 and/or 13, preferably an ADAM-TS
protease 1, ADAM-TS protease 4 or ADAM-TS protease 5.

The method as claimed in at least one of claims 16-18, characterized in thaf the
activity of the ADAM-TS protease is measured or determined by

spectrophotometry.
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20 25. The nmethod as clained in at |east one of clains
16- 24, characterized in that the nethod is a

hi gh-t hroughput screening for an ADAM TS pr ot ease
nodul ator, in particular an ADAM TS prot ease

wo IBFBR . oot ot 8 i 22%2”%?2%“{ <925 aakoRTRMhs011ss

20.

21,

22.

23.

24,

25.

26.

W th damaged tissue matrix, “n particul ar
osteoarthritis, rheumatism cancer, inflanmmations,
ahgirseibadsAssclaresd imclpimti% chapadedzas bt thahgnaNaAM-TS protease

PrBBRay EERT it RSBl f ot 4 HefSphdpbborl for thiol groups,
prfisrefiCanTiolcasetagid, oh Ipamcﬂganssameade@émwmwesgemu(s IAF), a

a method as clainmed in any of clains 16-25, b)

manimiderg in pagiculaib Juarrsseiobmaalebnide, o t"éstN éi!d&msyl -L-cystine,
r & C )

: g%&é’ﬁ%ﬂ@ﬂ?é@s?%@ %bﬁ&d&ﬁ%[épg 4 %ﬁﬁlOﬁWE% & 5,5'-dithiobis(2-

piebepzeiotacihl (DY NB)cept abl e carriers or adjuvants. WO

2006/ 092203 PCT/ EP2006/ 001184 24 27. A kit conpri sing

a thiopeptolide substrate according to fornmula | as

I .

T rAon s SN 1EPICHSL Eng ofiyifiy 620, BAsagRepd A that the

test compoedd issmadei availabledh dhebarer oz dhemidshaomphuand library.

ADAM TS protease is an ADAM TS protease 1, 2, 3, 4,

5 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16 , 17, 18,

T asthed =&0ctafed 8t ldabt Bhe WrAIARE 1612¢] Bharudibri2ed in that the
28, characterized in that the ADAMTS |0 protease is

metheohsicRgied subaRENBITaY, 5, 11 and/or 13, preferably
an ADAM TS protease 1, ADAM TS protease 4 or ADAM TS
protease 5. 30. The kit as clainmed in at |east one of

Theimsthdd -s3Slaithed actielkagedne oftdigimsal 6-R2 astiaractegized in that the

det ection reagent for th|oI roups preferably an
MeHBALI8 i Out by pieans Sl pdirbo

5-i odoacet am dof | uorescei n (5- IAF), a maleimde, in

particul ar fluorescein-5 maleimde, or

'Fhé\kne:lhd@myd:lallmezym ahleasbohbral raaietshy8-28 | cirarasteeized an that the

BPidS chities] Qiw il I ier S Eraif ey | s

additionally present.

The method as claimed in at least one of claims 16-24, characterized in that the
method is a high-throughput screening for an ADAM-TS protease modulator, in
particular an ADAM-TS protease inhibitor.

A method for manufacturing a medicament for the treatment of a disease which is
associated with damaged tissue matrix, in particular osteoarthritis, rheumatism,

cancer, inflammations, angiogenesis, cell migration, blood ciotting and/or blood

~coagulation, in particular osteoarthritis, rheumatism or cancer, characterized in

that the method comprises the following steps:

(a) carrying out a method as claimed in any of claims 16-25,

{b) isolating a test substance found to be suitable in step (a), and

(¢} formulating the test substance isolated in step (b) with one or more

pharmaceutically acceptable carriers or adjuvants.
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WD 2006/ 092203 PCT/ EP2006/ 001184 SEQUENCE LI STI NG
<110> Sanofi-Aventis Deutschl and GrbH <120> Use of
t hi opeptolides for deternining the activity of ADAM TS
prot eases <130> DE 2005/006 <140> <141> <16D> 2

tentln Ver. 2.1 <210> 1 <211> 8 <21
WO@%@EZ tificial sequence 220> <223> Descri ﬁq@ﬁgp%/oousc;

27.

28.

20.

30.

the artificial sequence: peplide <400> 1 Xaa Pro Xaa
Gy Xaa Xaa Ay Xaa 1 5 <210> 2 <211> 2415 <212>
pwtkgmswnﬁm@oasta@p@n@hdewtr@twafchndmgm fargwila bgs defined in

h
APy iR 2 o AR TS frolisd pfid Mifer dprggpriatg brie or more
Shbuffafal. Ser 20 25 30 Ile Pro Gn Pro Ser Pro Leu Arg
Val Lea Len Ay Thr Ser Len Thr 35 40 45
The kit as claimed in claim 27, characterized in that the ADAM-TS protease is
an ADAM-TS protease 1, 2, 3,4, 5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19 and/or 20.

The kit as claimed in claim 27 or 28, characterized in that the ADAM-TS
protease is an ADAM-TS protease 1, 4, 5, 11 and/or 13, preferably an
ADAM-TS protease 1, ADAM-TS protease 4 or ADAM-TS protease 5.

The kit as claimed in at least one of claims 27-29, characterized in that at least

- one detection reagent for thiol groups, préferably an iodoacefamide, in particular
5-iodoacetamidofluorescein (5-IAF), a maleimide, in particular fluorescein-5-
maleimide, or N,N'-didansyl-L-cystine, 5-(bromomethyl)fluorescein or in
particular 4,4'-dithiodipyridine or 5,5’-dithiobis(2-nitrobenzoic acid) (DTNB), is
additionally present.



Ile Pro Cys Tyr Phe Ile Asp Pro Met His Pro Val Thr
Thr Ala Pro 50 55 60 1 WD 2006/092203
PCT/ EP2006/ 001184 Sex Thr Ala Pro Len Ala Pro Arg Ile
Lys Trp Ser Prg Val Ser Lys 65 70 75 80 Gu Lys Qu
Lau Leu Val Ala Thr Gu Sly Arg Val Ar

wo zggk@g Asn Ser Ala Tyr A n Asp Lys Val Ser PQ—HVEIPZO%IOOHM
Asn Tyr Pro Ala Ile 100 105 110 Pro Ser Asp Ala Thr
Leu u Val A n Ser Leu Ar Asn_Asp Ser 115 120
125 Sly Vval Tyr ArgS Ei% E\HBTIKMG Hs Sly Ile GQu
Asp Ser Gn Ala 130 135 140 Thr. Leu du Val Val Val
Lys Sly Ile Val Phe H's Tyr Arg Ala Ile 145 150 155
160 <118ersafdfi-egei¥y medduenl=ed sisp ?he Asp Arg Ala A n
Arg Ala Cys Leu 165 170 175 dn Asn Ser Ala lle lle
Al a<Tie U=k @ thighetol@kaTor h@timifBhgheAbtiaty AlapamFigiprotedsBD 185 190
GQu Asp Sly Phe Hs @n Cys Asp Ala Sly Trp Leu Al a
Asp G n Thr 195 200 205 Val Arg Tyr Pro Ile H's Thr
Pr o<&g 58 svoSloys Cys Tyr Sly Asp Lys 210 215 220 Asp
GQu Phe Pro Sly Val Arg Thr Tyr Sly Ile Arg Asp Thr
Asn<fdon .,] 225 230 235 240 Thr Tyr Asp Val Tyr Cys
Phe«A:a Gu Gu Met Qu Sly Gn Val The 245 250 255
Tyr Ala Thr Ser Pro G n Lys The Thr Phe Gn Gu Al a

Al aAsh 2G n

<170> PatentIn Ver. 2.1

<21ds> 1

«<2ll> 8

<2l2» FRT

<213 Artificial sequence

<220>
«223» Description of the artificial sequence: peptide

<400> 1
Xaa Pra Xaa Gly Xaa Xaa Gly Xaa
i 5

<2L0> 2
«211ls 2415
- <213 PRT
<213> Homo sapiens

<400 2
Met Thr Thr Leu Leu Trp Val Phe Val Thr Leu Arxrg Val Ile Thr Ala

L & - 10 15

Ala Val Thr Val Glu Thr Ser Agp His Asp Rsn Ser Leu Ser Val Ser
20 25 : 30

Tle Pro Gln Pro Ser Pro Leu Arg Val Leu Leu Gly Thr Ser Leu Thx
35 : 440 45

Ile Proc Cys Tyr Phe Ile BAsp Pro Met His Pro Val Thr Thr Ala Prp
50 585 &0




WO

260 265 270 Cys Arg Arg Leu Sly Ala Arg Leu Ala. Thr
Thr Sly H's Val Tyr Leu 275 280 285 Ala Trp A n Ala
Ay Met Asp net Cys Ser Ala Sly Trp Leu Ala Asp 290
295 300 Arg Ser Val Arg Tyr Pro Ile Ser Lys Ala Arg

s Sly Sly 305 310 315 320 2 MO 20
WRBRE 001084 *Aso Leu Leu & y Val Arg Th?ﬁélgﬁ@é& 6/001184

Val Hs Ala Asn Gn Thr Ay 325 330 335 Tyr Pro Asp
Pro Ser Ser Arg Tyr Asp Ala Ile Cys Tyr Thr Ay Qu

340°°345 3560 BEpierhaia/kie MepTle evsPrre & 2AsvaTlser The

Ady®al dy dy duwdu 355 360 385 Asp |le Thrsdal
@n Thr vVal Thr Trp Pro Asp Met G u Leu Pro Leu 370

37%18d0s PpovaArirlibe dduevahplaGrie Guw el ardlven Argve y
Ser Val Ile Lau#&Fhr 385 '390 385 400 Val Lyssdfro lle
Phe A u Val Ser Pro Ser Pro Lau Gn Pro u Gn 405

41@s4 5 ReayFranThp FhevaAl gerPra fBouadd 8-.Coye MArThr
Ala The Ala @u Val 420 4255430 Au Aso Gy Thr Ay
GQu Ala tar Arg Pro Trp Gy The Pro Thr Pro 435 440
44%x0 Gey a1 th: R Ahavlhé Al ﬂ—ehleArE’]Eersg{n %pusg P
Lau Val Vak @ n 45D 455 460 Val Thr Al g, Val Pro dy
Gn Pro Hs Lau Pro Gy @y Val Val The 465 470 475

48@1}; Val Tyr Arg Cys Glu Val Met His @ly Ile Glu Asp Ser &iu Ala
130 135 140

Thr Leu Glu Val Val val Lys Gly Ile Val Phe His Tyr Arg Ala Ile
148 150 155 180

Ser Thr Arg Tyr Thr Leu Asp Phe Asp Arg Ala Gln Arg Ala Cys Leu
165 17¢ 175

Gln Asn Ser Ala Ile Ile Rla Thr Pro Glu &in Ieu Glan Ala Ala Tyr
' 180 . 185 ' 130

Glu Rsp Gly Fhe His Gln Cys Asp Rla @ly Trp Leu Ala Asp Gln Thr
) 185 200 205

Val Arg Tyr Pro Ile His Thr Pro Arg Glu Gly Cys Tyr Gly Asp Lys
210 215 220

Asp Glu Phe Pro Gly Val Arg Thr Tyr Gly Tle Arg Asp Thr Asn Glu
225 230 235 240

Thr Tyr Asp Val Tyr Cys Phe Ala Glu Glu Met Glu Gly Glu Val FPhe
245 250 255

Tyr Ala Thr Ser Pro Glu Lys Phe Thr Phe Glr Glu Zla Ala asn Glu
260 285 270

Cys Arg Axg Leu Gly Ala Ary Leu Ala Thr Thr Gly His Val Tyr Leu
275 280 285

Ala Trp @1ln Ala Gly Meb Asp Met Cys Ser Ala Gly Trp Leu Ala Asp
290 295 300

Arg Ser Val Arg Tyr Pro Ile Ser Lys Ala Arg Pro Asn Cys Gly Gly
s 310 315 - 320




{
N

H's Tyr Arg Pro Ay Pro Thr .Arg Tyr Ser Lau Thr Phe
Gu u Ala J 485 490 495 dAn @Gn Ala Cs Pro dy Thr -
@y Ala Val Ile Ala Ser Pro u dn 500 505 510 Lau
@n Ala Ala Tyr Au Ala @y Tyr Au A n Cys Asp Al a

515 520 525 Lau Arg.Asp G n Thr Val
WO @gfo%iiba\/al o &%ﬁgggb%/oona

] Pro Arg Thr Pro 530 535 540

Ay Asp Lys Asp Ser Ser Pro Gy Val Arg Thr Tyr Ay
Val 545 550 555 560 fig Pro Ser Thr G u Thr Tyr Pap
Val 1dy teCpsy The avakhAsg AngvdiadiHe5 b ebyBhr 8ly. WO
2006/ 092203 ReH/ EP2006/ 00118% G u Gy d usdal Phe Phe
Ala Thr Arg Leu u A n Phe Thr Phe @ n 580 565 590
St pA Asd ko Ghb sPhRxOrsr Blinfetidcss Apn il aiyThru Al a
Thr Thr Gkyy 595 600 605363 n Leu Tyr Al as@Ala Trp Ser
Arg Ay Lau Asp Lys Cys Tyr Ala @y 610 615 620
ﬂ&bﬁyvﬂ AcASPe Gy cBE Rt Bhk A alhy KaPEd kL eMakyThr Pro
Arg Prqg.. 625 630 635 G40 Ala Cys Qyg{dy Asp Lys Pro
Gly VaI Arg Thr Val Tyr Lau Tyr Pro 645 650 655 J Asn

e L ﬁmi? LAUSRL: ALY LH S s, Al a
%§EMG(¥%JOIG%E§E % h£epo,l&rg E e Ser Ala Val Pro
her ro dy Gu du Glu

Pro Arg Asn Ile Thr Glu Gly Glu Ala Arg Gly ‘Ber Val Ile Leu Thr

385 280 385 400

val Lys Pro Ile Phe Glu Val Ser Pro Ser Pro Leu Glu Pro Glu Glu
405 410 415

Pro Phe Thr Phe Ala Pro Glu Ile Gly Ala Thr Ala Phe Ala Glu Val
429 425 430

@iu 2sn Glu Thr Gly Glu Ala Thr Arg Pro Trp Gly Phe Pro Thr Pro
435 440 245

Gly Leu Gly Pro Ala Thr Ala Phe Thr sSer Glu Asp Leu Val Val Glu
450 455 450 )

val Thr Ala val Pro Gly Gla Pro His Leu Pro Gly Gly Val Val Phe
465 470 475 480

His Tyr Arg Pro @ly Pro Thr Arg Tyr Ser Leu Thr Phe G;l.u @Gilu Ala
4BS 490 495

@ln Gin Ala Cye Pro Gly Thr Gly Ala Val Ile Ala Ser Pro glu Gln
500 508 510

Lew Gla Ala Ala Tyr Glw Ala Gly Tyr Glu Gln Cys Asp Ala Gly Trp
515 520 525

Leu arg Asp Gln Thr Val Arg Tyr Pro Ile Val Ser Pro Arg Thr Pro
530 535 540 '

‘Cys val ¢ly Asp Lys Asp Ser Ser Pro @ly Val Arg Thr Tyr Gly Val

545 550 555 560

Arg Pro Ser Thr Glu Thr Tyr Asp Val Tyr Cys ‘Fhe val Asp hrg Leu
565 . 570 575



675 680 6B5 Thr Pro Thr Bar Pro Ser Ay Val Qu Gn
Trp Ile Val Thr @dn VvVal 690 695 700 Val Pro Ay Val
Ala Ala Val Pro Val Gu Gn Gn Thr Thr Ala Val 705
710 715 720 Pro Ser Gy GQu Thr Thr Ala Ile Leu Gu
Thr Qu Pro Qu 725 730 735 Asn Gn
wo 2?55/0%%0%r0 Ala Tyr Thr Pro Val Gy Thr Ser P}J(;ET@}%O%/OOHM

745 750 Leu Pro Ay Ile Leu Pro Thr Try, Pro Pro Thr
Gy Ala du Thr Qu 755 760 765 Gn Sex Thr Au Ay
Rna &reiAlaa Tk &k UnYadh: PR 138re1 il SBL T3 Bnd 69, 775
780 G u P@ Ser Pro Ser ggkn Val Pro Pheggpro Sex G n
GQu Pro Ser Pro 785 790 795 BOO Sat Qu Gu Pro Phe
RQ ﬁgrbeva:hu&hg préq}lgrb%r FI’—!:.Q P@ErAly%lhr gly T!l@l&'h?%@ 810
B15 PhgszPro Ser Gn @,y Pro Phe Pro ger Lys G U Pro
Ser Pro Ser u 820 825 830 4 WD 2006/ 092203

PCI/ r y,Pro Tyr
T B SotTRre 7 Sgﬁg%s?s?ﬁ%% Lol e P i T
Gn Leu Pro Ser Ser yGnGnSer GIyAIaProAsp

UMD RN YTt

nLeuSer Ay pArgAIaSer ESIy Leu Pro Sér Ay

5 890,.8
%a Cys Gly C-‘?Ly Asp Lys Pro Gly Val Arg Thr Val Tyr Leu Tyr Pro

645 650 &858

Asn Bln Thr Gly Leu Pro Asp Pro Leu Ser Arg His His Ala Phe Cys
660 665 670
Phe Arg Gly Ile Ser Ala Val Pro Ser Pro Gly Glu Glu Glu Gly Gly
6875 680 685

Thr Pro Thr Ber Pro Ser Gly Val Glu Glu Trp Ile Val Thr Gla Val
. 630 695 700

Val Pro Giy Val Ala 3la Val Pro Val Glu Glu Glu Thr Thr Ala Val
705 : 710 . 715 720

Pro Ser Gly Glu Thr Thr Ala Ile Leu Glu Phe Thr Thr Glu Pro Glu
725 730 735

Asn Gln Thr Glu Trp Glw Pro Ala Tyr Thr Pro Val Gly Thr Ser Pro
40 745 750

Leu Pro Gly Ile Leu Pro Thr Trp Pro Pro Thr Gly Ala Glu Thr Glu
755 760 765

Glu Ser Thr Glu Gly Pro Ser Ala Thr Glu Val Pro Ser Ala Ser Glu
770 715 780

&lu Pro Ser Pro Ser Glu Val Pro Phe Pro Ser Glu Glu Pro Ser FPro
785 780 785 B0O

Ser Glu Glu Pro Fhe Pro Ser Val Arg Pro Phe Pro Ber Val Glu Leu
805 810 BlS

Phe Pre Ser Glu Glu Pro Phe Pro Ser Lys ¢lu Pro Ser Pro Ser Glu
820 BZ25 - B30



Asp Leu Asp Ser Ser Ay Leu Thr Ser Thr Val Gy Ser
Sly Leu Thr 900 905 910 --) Val GQu Ser Ay Leu Pro
Ser Ay Asp Gu Qu Arg Ile Gn Trp Pro 915 920 925
Ser Thr Pro Thr Val Ay Gn Leu Pro Ser Ay Ala GQu
Gn 930 935 940 Gy Ser Ala Sex dy
WO%&QE/GEZ%U Ser Ay Leu Pro Ser Ay G n 945 950 &T@%OOGIOOHM
VaI Leu G n Thr Ser Ala Ser Ay Val Sly Asp Leu Ser
¥ Leu Pro 965 970 975 Ser dy Gn Val Leu Gu Thr
ThFLAFER BRo 28 Jev/ale @y PAR FYT 78T Sep Se9gee 985 B90rd y
Leu Pro 8t Ay Qu Val 8%u Qu Thr The4Ala Pro Gy
Val Au 995 1000 1005 Asp Ile Ser Ay Leu Pro Ser
A §erxGrp Vet Glefen G 5Fh LT fly Ala CPr Gor FO1014 015 24620
Gy vatodu Asp Ile 8% Gy Leu Prossex Ay G u Val
Leu Au Thr 1025 1030 1035 1040 Thr Ala Pro Ay Va
G meiAsgr BlieaGepnd Iy by sPr olBesp Gy s&t trValks 184553050
1055 Leu Gu ThreThr Ala Pro dg7dal @ u Asp | lseoSer
Gy Len Pro Ser 1060 1065 1070 Gy Gn Val Lou Gn
ThineAba Alyach QedSoy: V&) 6l Rrf\3Rs kb€ cBeherYo 510 &2y 1080
1085 5 WD 200644092203 PCT/ EP2696/ 001184 LeysPro Ser
Sly Qu Val Leu Gn Thr Ala Ala Pro Sly Val Gn Asp

10 e - S I
Leg&gﬁﬁ?%&%%og IfAlhg’ o8 ol ioi-%ﬂ RLO cBPls §§z§ Gl M@

Val Glu Ser Gly Leu Pro Ser Gly Aep Glu Glu Arg Ile Glu Trp Pro
- 818 820 925

Ser Thr Pro Thr Val Gly Glu Leu Pro Ser Gly Ala Glu Ile Leu Glu
930 935 540

Gly Ser Ala Ser Gly Val Gly Asp Leu Ser Gly Leu Pro Ser Gly Glu
545 950 955 260

Val teu @lu Thr Ser Ala Ser @ly Vval ¢ly Asp Leu Ser Gly Leu Pro
965 570 875

" ger Gly Glu val Leu Glu Thr Thr Ala Pro Gly Val Glu Asp Ile Ser
280 285 990

¢ly Leu Pro Ser Gly Glu Val Leu Glu Thr Thr Ala Pro Gly Val Glu
285 1000 1005

Asp Ile Ser Gly DLeur Pro Ber Gly Glu Val Leu Glu Thr Thx Ala Pro
1010 1015 iozo

Gly val Glu Asp Tle Ser Gly Lew Pro Ser Gly Glu val Leu Glu Thr
1025 1038 16358 1040

Thr Ala Pro Gly Val Glu Asp Ile Ser Gly Leu Pro Sexr Gly Glun val
1045 o 1050 ) 1055

‘Leu ¢lu Thr Thr Ala Pro Gly Val Glu Asp Ile Ser Gly Leu Pro Sex
1060 1065 1070

Gly Glu Val Leu Glu Thr Ala Ala Pro Gly Val Giu Asp Ile Ser Gly
1075 ‘ 1080 1085



1105 1110 .1115 1120 Val
Ser Sly G n Val
Pro Sly Val
Val Lau

Leu G n Thr Al a
1140 1145 1150 A u Thr

WO 2@@“@%@"# le Sex Sly Leu Pro Ser

Leu du Thr Ala Ala Pro
Ser Sly Leu 1170 1175 1180 Pro

AQu Asp Ile Ser Sly

GQu Asp Ile Sex Sly Leu Pro

1125 1130 1135 Al a
Leu Pro Ser Sly G n
Ala Ala Pro Sly Val

Sly 1155 1169’6’#1?‘?’2006/001184

Sly Val du As
Ser Sly Au VaI Leu

GQu Thr Ala Ala Pro SIy Val Gu Asp Ile 1185 1190
ko120 01y 86 Bh YrkOiluPRe D6l 3o iy Waleaikel, G u Thr
Al gool @ Pro Sly Valss1205 1210 121%, G n Asp Ile Ser
Sly Leu Pro Ser Sly Gu Val Leu Gn Thr Ala Ala 1220
gzsir]&%%eerﬁoﬂeﬁé é@' e ¥1A%0 dil6no6hs §|1¥ 26 Pro Ser
Ly Gn Val Ley,du 1235 12409,.1245 Thr A a,.Afa Pro
Sly Val Au Asp Ile Ser Sly Leu Pro Ser Sly G n 1250

‘ﬁ%sélgéég%levilr &1 nfzeg ﬂ'/fl'f 6% éz 1?"2\%1 Le yTh}/%J.laG n Asp

Sly Qu
Val Leu Qu rThr Al a Pr yVaIGIuC:JI'uIIeSer

285 129 S ro _Se Vi en G n

T oG A g Proat 405 pi 10 &l 1l e

Ser Gy Leu Pro Ser Sly n Val Leu d u hr Thr Al a

Pro 1315 1320 1325 A%Iy Leu
345

Broredia gy R PR By Y (e 5 F
Glu Val Leu Glu Thr 2la Ala Pro Gly Val Glu Asp Ile ser gly beu
1170 1178 1180

Pre Ser Gly Glu Val Lew Glu Thr Ala Ala Pre Gly val Gle Asp Ile
1185 1150 1195 1200

Ser Gly Leu Pro Ser Gly G@lu Val Leu @lu Thr Ala Ala Pro Gly Val

1205

Glu Asp Ile Ser Gly
1220

Pro Gly Val Glu asp
1235

12190

1225

1249

1215

Leu Pro Ser Gly &lu val Leu Glu Thr Ala Ala

1230

Tle Ser Gly Leu Pro Ser Gly Glu Val Leu Glu

1245

Thr Ala Ala Pro Gly Val Glu Aep Ile Sexr @ly Leu Pro Ser Gly Glu
1250 1255 1260

Val Leun Glu Thr Ala Ala Pro Gly Vval Glu Asp Ile Ser Gly Leu Pro
1265 - 1270 : 127s _ 1280

Ser Gly Glu Val Leu Glu Thr Thr Ala Pro Gly Val Glu Glu Ile Sex
1285 1280 1285

Gly Leu Pro Ser Gly Glu Val Leu Glu Thr Thr Ala Pro Gly Val Asp
1300 1305 130

Glu Ile Ser @ly Leu Pro Ser Gly Glu Val Leu Glu Thr Thr Ala Pro
1315 1320 1325

Gly Val Glu Glu Ile Ser Gly Leu Pro Ser Gly Glue Val Leu Glu Thx
1339 1335 1340



6 WO 2006/ 092203 PCT/ EP2006/ 001184 Bar Thr Set Al a
Val dy Asp Lau Ser Gy Lau Pro Bar Ay Ay Gu 1345
1350 1355 1360 Val Lau Gu Ile Bar Val Sex @y Val

GQu Asp Ile Bar Ay Lau Pro 1365 1370 1375 Bar Ay

' Val GQu Thr Bar Ala Bar Ay Ile Gn |
Wwo R 165" 1300 T o Lau pro Bar G y G n”‘é?g;f’/@gamﬁ/ooum
~GQu Thr Bar Ala Bar Gy Val Gu 1395 1400 1405 Asp

Lau Bar Arg Lau Pro Bar Ay Gn GQu Val Lau Qu lle

Baﬁerpiﬁ% Sé&4ﬂﬂa ﬂ&iléhylﬂéQDLé%E§a£3E$9 EﬂgePég yefA§ %ylmﬁﬁr
A ya¥al Pro Bar @y Ay Gu Ay.len 1425 13435
1440 dGu Thr Bar Ala Bar Gn Val dy Thr Asp Lau Bar

Ayl 144514 5 r .
G R Bt oy Rl %6%@1465

1470 Ay LauA%ro Bar Gly Lys u Asp Leu VaI y Bar

Loy e Pt P F el (M RS el los

1500 Pro au Thr Bar Ay { qu Pro Bar Gly %9ne Bar Ay
GQu Tyr Bar_Qd 1505 1510 1515 1520 \Vval Lau Ay
e B e BT RS S enEY By 1o
1530 153%° Lau Pro Bar *t%  Phe Pro Th*%al Bar Lau Val
Asp Bar Thr Lau Val 1540 1545 1550 G u Val Val Thr
AlZEPBER SPRrAA| EuBRe . SruCYatt Gy @yl GuaE Ty Ale

1410 1415 1420 -

Ser Gly Phe Gly Asp Ieu Ser Gly Val Pro Ser Gly Gly Glu Gly Leu
1425 1430 1435 - 1440

@lu Thr Ser Rla Ser Glu Val dly Thr Asp Leu Ser Gly Leu Pro Ser
1445 1450 1455

Gly Arg Giu Gly Deu Glu Thr Ser 2Ala fer Gly Ala Glu Asp Leu Sex
14860 1465 1470

Gly Leu Pro Ser Gly Lys Glu Asp Leu Val Gly Ser Ala Sex Gly Asp
1475 1480 1485

Leu Asp Leu @ly Lys Leu Pro Ser Gly Thr Leu Gly Ser Gly €Gln Ala
1490 1485 © 1500

Pro Glu Thr Ser Gly Leu Pro Ser Gly Phe Ser Gly &lu Tyr Sexr Gly
1803 1510 1515 1520

Val Asp Leu Gly Ser Gly Pro Pre Ser Gly Leu Pro Asp Phe Ser Gly
1525 1530 15358

Leu Pro Ser Gly Fhe Pro Thr Val Ser Leu Val Asp Ser Thr DLeu Val
1540 _ 1845 1550

Glu Val val Thr Ala Ser Thr Ala Ser Glu Leu Glu Gly Arg Gly Thr
1555 1E60 1565 .

Tle Gly Ile Ser Gly Ala Gly Glu Ile Ser Gly Lew Pro Ser Ser Glu
1570 C1ETS 1589

Leu Asp Ile Ser Gly Arg Ala Ser Gly Leu Pro Sex Gly Thr Glu Leu
1585 © asseo 1595 1600



1555 1560 1565 Ile Ay Ile Bar Ay Ala Gy Glu Ille
Ser Ay Lau Pro Bar Bar Qu 1570 . 1575 1580 Lau Asp

Ile Bar Ay Arg Al a Bar GIy Lau Pro Sex Ay Thr G n

Lau 1585 1590 1595 1600 7 WD 2006/ 092203

06/ 001184 Ser Ay A n Ala Set Gy Set
wo 2\;(}%(/0%522& B05 3616 1618 1 EEHERI6/001184

eX Ay Qu lle Pro Ay 1
Gy Val Ser Ay Gn Pro Bar Ay Phe Pro Asp Thr Set
Gy 1620 1625 1630 Gn Thr Ser Ay Val Thr Qu Lau
Sg;_r(gy a 0. 183 164n Qdy
Valr SeyrGl a2 ‘%’f r@YTr éo %Sr
@n Pro 1650 51660 Phe y e T|It Asp Lau Ser

u_Thr_.Ser \ 1665 1670 1675
el el s, Y 5 T APy b B SS &)
Ala Thr Ser Gly 1685 169EF° 1695 Val Prd®*#sp Lau Val

Sex %]_y Thr Thr. Ser Ay Ser Ay Qu Ser Set 1700 1705
g ?erevallh Fopfi S%%IYTW T St WaR Ben val

'Ala Pré hr Thr 1715'4%20 1725 Phe E§¥ Gn Gn Gn

Lau GléSer Val Qu Lau Ser dy Lau Pro 1730 1735
1@7110"5\13%? WokY freafa Repvalatruchic €™y Sersele oy Met
Val *%&8p Val Ser 1#8% 1750 1755 1¥8 dy G n Phe Ser

Gy Thr Val Asp Ser Ser Ay Phe Thr Ser G n Thr 1765
1%0311}7% Thr BAsp Leu Sexr Gly Glu Thr Ser Gly Val Pro Asp Leu

1665 1670 1675 1680

Ber Gly Gln Pro Ser GLy Leuw Pro Gly Phe Ser Gly Ala Thr Ser Gly
1685 - 1690 1695

Val Pro Asp Leu Val Ser @ly Thr Thr Ser Gly Ser Gly Glu Ser Ser
1700 1708 1710

Gly Ile Thr Phe Val Asp Thr Ser Leu Val Glu Val Ala Pro Thr Thr
17i5 1720 1725

Phe Lys Glu Glu Glu Gly Leid Gly Ser Vval Glu Leu Ser Gly Leu Pro
- 1730 1735 . 1740

Ser Gly Glu Ala Asp Leu Ser Gly Lys Ser @ly Met Val RAsp Val Ber
1745 1750 1755 1760

Gly Gin Phe Ser Gly Thr Val Asp Ser Ser Gly Phe Thr Ser Gln Thr
1786 17790 1775

Pro Glu phe Ser Gly Leu Pro Ser Gly Ile Rla Glu Val Ser Gly Glu
1780 1785 1780

Ber Ser Arg Ala Glu Ile Gly Ser Ser Leu Pro Ser Gly Ala Tyr Tyr
1795 1800 1805

- @ly Ser Gly Thr Fro Sex Ser Phe 2ro Thr Val Ser Leu Val Asp Arg

1810 1815 1gz0

Thr Leuw Val @lu Ser Val Thr @ln 2la Pre Thr Ala @Gln Glu Ala Gly
1825 1830 . 183_5 1840

. @lu Gly Pro Ser ¢ly Ile Leu @lu Leu Ber Gly Ala His Ser Gly Ala
1.B45 1850 1855



Pro Gn Phe Bar Ay.Lau Pro Ser Ay Ile Ala G u Val
Ser Ay Gu 1780 1785 1790 Ser Sex Arg Ala Gn lle
Ay Ser Ser Lau Pro Ser Ay Ala Tyr Tyr 1795 1800
1805 dy Ser Ay Thr Pro Ser Ser Phe Pro Thr Val Ser

p Arg 1810 1815 1820 Thr Lau Vval d
Wozbgﬁloﬁogésn Ala Pro Thr Ala Gn Qu Ala Ay m&%ﬁ“"ms“

1835 1840 du Gy Pro Ser Gy Ile Lau Qu Lau Ser Sly
Ala Hs Ser Ay Ala 1845 1850 1855 8 WD 2006/ 092203
PGE/ EB20R660031k84:1u F0sAS@yMRle S8 2&d ¥eulGdt EiySieger Ay
Phe Lau Aggsoleu Ser Ay Lagdg 1860 1865 184 G n Ser
Gy Lealle Qu Pro Ser Ay Qu Pro Pro Ay Thr Pro

Tk sek849 d8861880mRNerSet, QoY ASRPBE AlAr.3ef Thr
Thr Aspeval Ser Ay CGhgpoSex Ser  189Q,.4895 1900 Val

Ala Met Gy Thr Ser Gy Qu. Ala Ser Ay Lau Pro Qu
l. gllrg:., 19051910 1913 1920, _Llen Lle,Thg Ser. G.n Phe

%{: 'onG yé%v%]%E The, G n Pro i aI_ éziscél} Efé‘z er1§§0 1935

'Gn uleu dy Gn g Pro Pro val Thr H's Thr -Pro

i au. Ph 940 1945 1950 (3 u_ Ser Ser y.. Lys Val
ge? Al?ﬁlrhe <§1y v g‘;‘é:pgllyl BUger K TR © i%o
1965 Pro val L&dPro @ y Ser éjyr’ Val' @ u Val *88& Ser
Val - Pro Gn Ser 1970 1975 1980 Ser. Ser G n_Thr Ser
Ak Ty %erg;d; Area"d ?ﬁuﬁ%é’lgzyﬂm FusEr Rratte oo

1938

@ln Glu Leu Gly Gln Arg Pro Pro Val Thx His Thx Pro Gln Leu Fhe
1940 19458 1850

Glu Sex Ser @ly Lys Val Ser Thr Ala Gly Asp Ile Ser Gly Ala Thr
1985 1260 1265

Pro Val Leu Pro @ly Ser Gly Val Glu Val Ser Ser Val Pro Glu Ser
1970 1975 19848

" Ser Ser Glu Thr Ser Ala Tyr Pro Glu Ala Gly Phe Gly Ala Ser Ala
1285 1920 1995 2000

Ala Pro Glu Ala Ser Aryg Glu Asp Ser Gly Ser Pro Asp Leu Sex Gin
2005 2030 2015

Thr Thr Ser ala Phe His Glu Ala Asn Leu Glu Arg. Ser Ser Gly Leu
2020 ‘ 2028 2030

Gly val Ser Gly Ser Thr Leu Thr Phe Glm Glu Gly Glu Ala Ser Ala
2035 2040 2045

"Bla Pro 8lu Val Ser Gly @lu Ser Thr Thr Thr Ser Asp Val €ly Thr
2050 2055 . 2060

@lu Ala Pro Gly Leu Pro Ser Ala Thr Pro Thr Ala Ser Gly Asp Axg
2065 2070 2075 2080

" Thr Glu Ile Ser Gly Asp lLeu Ser Gly His Thr Ser Gln Leu Gly Val
2085 2090 o 20957

.Val Ile Sex Thr Ser Ile Pro Glu Ser Glu Trp Thr Gln Gin Thr Glin
2100 2105 2110



1985 1990 1995 2000 Ala Pro Gu Ala Ser Arg G n Asp
Ser Ay Ser Pro Asp Lau Ser Ju 2005 2010 2015 Thx
Thr Ser Ala Phe H's Gu Ala Asn Leu Gu Arg Ser Ser
Gy Leu 2020 2025 2030 Gy Val Ser Ay Ser Thr Lau

n Gu Ay Qu Ala Sex Ala 2035 204
WO Zkllagmg?go}g u Val Ser Ay G n Ser Thr Thr Thr 8&8%%2006/001184

Val Ay Thr 2050 2055 2060 QA u Ala Pro Ay Lau Pro
Ser Ala Thr Pro TI= Ala Ser Ay Asp Arg 2065 2070
2075 F2080a cTrthE s |dee SerribaiuAsp dealbebeneuGey 1dis Thr
Sex G reigu Gy Val 208%02090 2095 Vailzslle Ser Thr
Ser Ile Pro Qu Ser Gu Txp Thr Gn dn Thx @n 2100
25065 @21 B0u c8u B 200 6h0 922 @3y RGF /ERP200 640 Bkd 8dhr A0 Pro
Al a 43t/ Thr Hi s Lowigsn Ile G n Sefiaer Ser Leu Lau
Tyr 2115 2120 2125 Ser Ay GQu Qu Thr H's Thr Val

Gabla EBF 8 @xd iz S6F PE Q1d by ASP 74130 R1321%1404:4 a
Sgisdle Pro Ala 3gp Pro A u Trp,kys Arg A u Sex . u

Ser Thr 2145 2150 2155 2160 Ala Ala Ala Pro Ala Arg

7 Sﬁia @§ Aﬂt %rtgAL.’ﬂa %&' SE£ %ygﬁﬁa g,l'y G‘ﬂl %r%a{r %&9 lg ]G?L%/ZJ'?S

s G,y
Pro e Gly 21%0 2185 2190 'Ij"yr Tor Ay d Ve s oys

938% Ic.lyse L}Ag Q-}lu Tgr ((?lu GY}?"HJ.S al glila'l C)Cf;s L}_-eg C¥/s P%g'gPro %?[90

2180 2185 2150

Tyr Thr Gly Glu His Cys Asn Ile Asp Gla Glu Val Cys Glu Glu Gly
2195 2200 2205

Trp Asn Lys Tyr Gln Gly His Cys Tyr Arg His Phe Pro Asp Arg Glu
2210 2215 2220

Thr Trp Val Asp Ala G8lu Arg Arg Cys Arg Glu Gln Gln Ser His Leu
2225 2230 2235 2240

Ser Ser Tle val Thr Pro Glu Glu @&ln Glu The Val Asn Asn Asn Ala
2245 2250 2255

Gln Asp Tvr Gln Trp Ile Gly Leu Asn Asp Arg Thr Ile Glu Bly Asp
2260 2265 2270

Phe Arg Trp Ser Asp Gly His Pro Met Gln Phe Glu Asa Trp Axg Pro
22753 2280 2285

. Asn Gln Pro Asp Asn Phe Phe Ala Ala Gly @Glu Asp Cys Val Val Met
2290 2295 _ 2300

Ile Trp His Glu Lys ¢ly Glu Trp Asn Asp Val Pro Cys Asn Tyr His
2305 2310 ’ 2315 2320

Leu Pro Phe Thr Cygs Lys Lys Gly Thr Val Ala Cys Gly Glu Pro Pro
2325 2330 2335

val val Glu His Ala Arg Thx Phe Gly Gin Lys Lys Asp Arg Tyx Glu
2340 ) 2345 2350

Ile Asn Ser Leu Val Arg Tyr Gln Cys Thr Glu Gly Phe Val Gln Arg
2355 2360 2365
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Trp Asn Lys Tyr Gn Ay H's Cs Tyr Arg H's Phe Pro
Asp Arg GQu 2210 2215 2220 Thr Trp Val Asp Ala Qu
Arg Arg Cys Arg Gn A n Gn Ser Hs Leu 2225 2230
2235 2240 Ser Ser Ile vVal Thr Pro Gn Qu Gn Gn Phe

I n Asn Al a 2245 2250 2255 G n Asp Tyr
Wo%\@g/agig&{eu Asn Asp Arg Thr Ile Gn Ay Asp %}%6/001184

2270 Phe Arg Trp.Ser Asp Ay His Pro Met A n Phe G n
Asa Trp Arg Pro 2275 2280 2285 Asn G| n Pro Asp Asn
PheiPhe AlArd 8100V, G ofs B OX 99 2295
2303623-JOI e Trp H's ngéifgjs Glry %},/ }Hls %DNE%%\/QT Pro
Q/s Ron Tyr H's 2305 2310 2315 23 Leu Pro Phe Thr

Pro Pro_ 2325
15,868 Y Egpe}(%ﬁ%qugsyﬁﬁgﬁn£ B Lys
Lys ,asp Arg Tyr 2340 2345 3350 Ile Asn Sel2 {%n
Gn Gy The Val Gn Arg 2355
%A%%ag‘;é ’i‘[’i?’ 5&5%0%‘7%@?26%’ PEPRFOBIOBTIBE Hi s
Met Pro Thr 1F&°Arg Oys Gn BfY Ser Ay Hs?¥p Qu
Gn Pro 2370 2375 2380 Arg Ile Thr Cys Thr Asp Al a
Thr Thr Tyr Lys Arg Arg Leu G n Lys 2385 2390 2395

2400 Arg Her Ser Arg His Pro Arg Arg Ser Arg Pro Ser
Thr Ala H s 2405 2410 2415 11
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