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WD 2004/ 087912 PCT/ | B2004/ 001040 | NHI BI TOR PROTEI NS
OF A PROTEASE AND USE THEREOF FI ELD OF THE | NVENTI ON
we 2flamspresent i nvention relates to a chi neri cPCT/IB2004/001040
inhibitor protein of a protease conprising an
I nhi biting pol ypeptidic sequence and at |east one
pol ypepti di c sequence of a substrate- enzyne

i nt Lon site specific far _a protease, O her
obj PP et FBERE o fardoe B oA ABBEORUY 11 ed anc
i sol ated DNA sequence 10 encodi ng the chineric
i nhi bitor protein SHEED GF FHEANBENHANey pr essi on vect or
characterized in that it conprises said purified and
I Bl peedt iéntagelates ¢ a ahieekianyobita woteipraflegryisadeccomprising
. host cell .transformed with this exEr%SSion vect or %nq
an inhigitFagNodPeBHdis ST APIAL LSt RASIROLYRSRI B FAHenss, Hdgupstrate-
15 O all proteins
enZymEipressed QSEF%yFﬁg rga%%gns, pr ot eases are anong the
nOibr ejedts ofthe inventimdaretio prpvidkt dpaifedehd celdted DN\ sequence
death. In fact, the Lni%ial i nteractions between o ;
encodipp frechimerinmhibifop B1otelp 81 3 REPIEATHABRIBIFESIRR 8%“\}%9‘@"‘1{%"?“5? m
_ . . - ti : . _
it 0 by L5l ORI U B2l s B i o
cell tr:2R RIS With 70 ekyesd@il atednp nateidd/el soduping axttamaric ehibitor
_between proteases and anti proteases, has been
proteizear ched i ntensively based on the suspicion that it
could be a key factor in many pathol ogies where

pr ot eases have bepRYOLYBH ThRSRvaRBRNCE!

aut oi nmune di seases, anmati on and i nfectious
di seases. Different studies done with antiproteol ytic

agefl protéins R&LcERdlivinf baniihel protaseasearisncthe asost critical in
rheumatoid arthritis and enphysema) nodel s have al so
mediaghpprthwas ofireB lifsaiddpatu i Bee thawpiel Bgpgtions between protease and
strengtheni ng the antiproteol ytic fher
substle 450 QYA D NGB b PR ARy e E el B ot

eventsSSNATBING throMbBEiS Joab8ate Rl apopfosieh is one of the nost
common di agnosed cancers 1 n American nen, pr ot eases

aDPgstbgilated prbtecdys, ay irabatingebatween Peoteages el apbipraipasat, has been

ot 2 Bt S0 et T 3 Py s
wherelRblehdt Bhvt t(elaﬁri-’ﬁvogsfeﬁtsﬁ&masj Sander! AutBigirAudd digaS&! inflRkmmation and

rot ease expresse predom nantly in the prostate
infectiopi tiisedsesi MiffBientstidies dulcaviddarttipootedliieacesinin vancer and

e S5 R B AR R EFISL b o shovn
interegtggddugc%zfge]iﬁip?%e%% Q%@Q&%&he antiproteolytic therapy and the role of
balance between proteases and antiproteases.

For example, in prostate cancer, which is one of the most common diagnosed cancers
in American men, proteases are believed to play a pivotal role in the malignant behaviour of

cancer cells including rapid tumor growth, invasion, and metastasis.

Human glandular kallikrein (hK2) protein is a trypsin-like serine protease expressed
predominantly in the prostate epithelium. Firstly isolated from human seminal plasma, hK2

has recently emerged as a diagnostic marker for prostate cancer (Deperthes et al. 1995
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2 "lsolation of prostatic kallikrein hK2, also known
as hGk-1, in human sem nal plasma" Biochim
wdraply®irt a 1245, 311-6). Beside its role as PEr/kE004/001040
its proteolytic activities Buggest that hK2 could
contribute to cancer progreSS|on Several potentia
[13 n 1
tsota i Bl IR KRR s RORTL A BRARE Seminal plesm”

Biochipd BiaphyyQgen 1243, BYa6pr and inactivation of plasm nogen
activator_inhibitor-1, vat.ion of pr

dRepided ol ASRATK P, e HOETO ?t 106?\‘?8“&‘8@ suggest; t]gﬁ%@ could contribute to

cnel ) SEF R LA 1510 40,1 5 B8, g

the actiegiofidf takinasebipeiplaitnapes attivatortand fnsretinatical dfi plkasmlmb g@n
usi ng phase-di spl a sel ect ed substrates" Eur JBi ochem
activatgr ingabiitorJ) actmption obprs T éhexagatwe# fimengetip ppd degradation of
i ' Xolane]
msullrbﬁ%? %rggzgh ?aﬁﬂ K%)n%cfrﬂ ng pr(é%eé %‘Cre&lgwgsgﬁ ?éér%ézeg & [, 2004

“DeveRipten€ of @Ebﬂ/lbinﬁniﬂf]m%ltaﬂs %pé‘oaf\@&)r hunBasedlilagint2h&ing phase-display

dlscove@% of this specific conplex, US Patents
select®) splatraess Lawd Bodrem 3.497dBbvi de a di agnostic met hod

Iﬁ@gglgetc%rg& n| nghg\&fhrg &h%{ RARNER 130 Qabn f?ﬂﬁ% 38£c1ﬁ9?&ﬁéle>9 Wwith a

|ng|noaccoun Its

proteabd FHitos NG 2§ PESPIERSEEAE axﬂi’llﬁhﬁl&lﬁaﬂly‘lmghvﬁﬁfe Rhncef. Blséd on the
15 its potentlal substrates in cancer vel oprent

discoviery efl this sg@mﬁc d@mplaXaES Qaﬁﬁms SR S4a73 anh Srgedt |pé0‘t1€ﬁ' @éltagnostlc

ndu ar k re 2
methofRA R B Lo oree B URra of e G it
n?&lﬂh@ﬁi‘c@ a@RdnBitenoaak ¢isaRPecific BAYESsidH AlttAé BrvebegRht of all
mar ker" Urol ogy 49, 857-62). Therefore, the

its poteatiad salprtnates 1@€a17@ge¢ﬁvﬁ10@mnu galrsm@lisr@rqﬂr @t%@mal

i nhi bit and p kal |l ik nhi b
therapgie GEieb D567 oL P S A S o n
prostagg hﬁ%@?ﬁﬁ&ﬁl AL Qlat $8 AEERLR DR BR0PEIPrSARE cancer marker”
ors) famly, which is a large famly of

Urology 69 ,685M62) rifherefateg thei de;velhpsmmaglf lspeaiidnarst lopgigsting protease

. ....physi ol ogi.cal 0CESS Thes rot ei.ns of about 45
Hmﬂ”&ﬁ%m¥ﬁﬁp%édgﬁ%ﬁﬁ@Wﬁﬁaﬁiﬁ? dB7 8% one being
inhibitory and the other non-inhibitory. 25 Serpins
contain an exposed flexible reactive-site | oop or
r @heﬁeimetemrlphibitbmpdi(daswan baneilecked anangphé sapiodsdrime protease
... the interactjon mnth t utatlve tar r ot ei.nase.
inhibifass) R g B 1 b 3 AP OF DTG B e HiedBiprit complex
PHEQWAIVEINd into t
phys“;lgﬁp%r&“&% PRt %ﬂﬂ??ﬁ%ﬁ%ﬁﬁ@gca 2000 "Structure oot
one béihig mhdisitqay ancpmatoﬁmaonmmblmryshows i nhi biti on by
- deformation” Nature 407, 923-6).. Formati on. of T
c§ﬁﬁ@F1§>@°PWéFU%Té§XP35‘?Pa§IWb I8eac K-St i9PP Ghigactive- Serpm oop (RSL),
[ bt F&To th
whict{ € BRI/ TEThe AR B AR b ARV LA BRLRLSS. Etfowing the
bindirgeto nhcﬂSnzlyﬁwl and gidayagatdftheoRit-Be st1esﬁeﬁ&)nda)tf theeR S, at dogalent
residues at P1-P" 1 positions and  the length of the

complrsis formad i mefingha @é@é 299PaPRugiireof @ sepip-praiease peuaplex shows
1nh1b1’?’18rr1'3 ragfoln%aﬁ)&l Nature 407, 923-6). Formation of this complex induces a major

conformational rearrangement and thereby traps irreversibly the target protease. The inhibitory
specificity of serpins is largely attributed to the nature of the residues at P1-P’1 positions and
the length of the RSL. Changing the RSL domain or the reactive site of serpins is one
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WO 2004/ 087912 PCT/1B2004/ 001040 3 approach to
understand the inhibitory process between a serpin and
wa@roogogine and to devel op specific inhibitorsPCDIB20047001040
et al. 2001 "The contributidn of arginine residues
within the P6-P1 region of alpha l-antitrypsin to its
sooro Al g L DBl FREER AL O oo o vl
specificaslibites (Dnfouher aln2oddi« l’thyCOmnbp‘easrt ofe’sgmfnetrhsadueﬁ vaitripile P6-P1

al pha(1)-antichynptrypsin"_ JBiol 927-35).
regiongy\akiha/1- @é‘FrﬁPﬂ%¥ HerFagiionyvish S d%ZHEF L 87 a?% 13°kia
| [13
Pron o AT T AL BE IR el P OIS ¥R o
serplnhtmla(lf)falnﬁbﬁ}&icﬁryﬁ)ﬁaédIBzoZGGTIza’M 277200927- H)rran kal | i kr ein 2
(hK2), but not prostate-specific antigen

r &wemlyerpms ¥p¢hessayotgin @ Hféhlbltt@a@% m%a%mlpo%ntmembneiﬂ al-

antichwﬂ Sed(f{é@S %??etagt ﬁ%ﬁ{; o g thla ee% b%n\;t\}ﬁgg r%’f) #K%%hmrtors (Saedi
et al. 3601 RRinPA RBIMERD é %‘ﬂ@'n&godtﬁe@?édﬂﬂicy antidleh (POHAL, @eﬁndﬂ?

resi dues Leu 358- 359 at positions of
complRSts, wisinpuotdase/iobibatot é (Pb@hﬁled@dtfmm pfostatg ¢ﬁr@110ma Cells” fm‘ J

Canc P, e A 3P e P 5 S R GE Rty

attrlblﬁé@§)r¥€s15@éleeK R8RISeraRd atip E-Pt NesRinsiof tHd RSB, Fh%lﬁlinlfﬁvoﬂﬂiﬁle
di agnosti ¢ nmet hods have been di scl osed (patents us

peptidé bobd f@8His tyBsi6;lB83nA0Rs. US 5, 994, 125, and US
5,795, 865). However, these patents describe the
production of inhibitors that are honol ogous to bovine
@g% ‘ﬁ Gnﬂ/ EMBS&idRs of ARV Qhﬁlﬁf@l%ﬁﬂiﬁl%f@ QIR $peci®Bally inhibit
especi ally proteins that are honol ogous to
plasmh ikp]rhdimmtaad nse ezt ua!helrapctnmgmﬂaluagonstlcnhttboqlaila\fé beedl Jisclosed

by ST 0508, BRSSO bt DB 98P

patemjg ﬁgécg‘ﬁr% gieq:ro&LP:%%ﬁ off ﬂﬁ‘hﬂﬂt&r@ﬂé‘[ AL SofdldeBus Rl dvitiy B6iehi®Strypsin

asma kallirkrein in a réversi bl e manner.
inhibifor&aiitz tdbﬁlal'lﬂj and edpadigkoeinsttivit are lampelogmis to diptapagtein-

the use of proteins inhibiti their targets jn.a. .
associiBgep S oTTRNHEP" (beia KR AEBRIS Wi ot gl L phfasma
(&£ the protease restores its activity. 25 Therefore,
kallikreins.
one advant age of using larger inhibitors, as described
h8esités beise dpleificttbi HasrhekdBkiem, tHeee fbihitts o qoite small molecules

and i {oTaST KEURTSH B NI AR (DR RRT fg%ﬁ%%%?ﬁgs
approQJhe‘é U tﬂeq,l\ég ngr%@eﬂll%}l?% If% Ak ?argﬁyﬁ S ersfH? 'ﬂﬁ;%ears the risk

Kno m nat omcircu
that da&n\m)&%ﬂbﬂ&‘émeﬁ@%dt@z@ﬁsﬂfé@ﬁzﬁw0 4

Therefore, one advantage of using larger inhibitors, as described herein, is that this
leads to the formation of covalent complexes which inhibits the protease target in an
irreversible manner. A further advantage of the present invention is that large covalent

complexes are known to be quickly eliminated from circulation.
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SUMVARY OF THE | NVENTI ON Therefore, the object of the
present invention is to provide a protease inhibitor
wEe@ios19125 Wi th high specificity for said proPeHBERIGM®1040

use thereof in a pharneutichl conposition. This

i nhibitor protein is chinmeric insofar as it conprises

an i nhibiting polypeptidic sequence and at | east one

pol ypepti di c sequence of a substrate-enzyne

interaction site SpEMARYONTHE BNENTI@GSe. An ot her

object of the invention is to provide a purified and

i sol ated DNA sequence 10 encoding the chineric

I o r. . . .

PNl IR e SRS o BbrEARE R pEAAR, KRR protein
with highGipadi @ity ssid pustease aad dseathenskfimyeogliacmeuticpl @logpopisionc This
.. host cell transformed with this expression vector. A
inhibitpyprofieR ioBiIEEHC BECkRE iFeupHies AR HbiBE PPYPERYIdS qpgnoe and at
teast offe FB B LeaBb RENT 30t cr ek MyBRLUG TR RO Ror o protcase

of a) selecting a polynucl eotidic sequence encoding a

substrate-enzyne interaction site specifjic for_a

php g abjeph ofithr ingeritonig taspirdids g nyried avd 1salatedd i (srgeence
int . : i i i hi . i . .

ey SR FIERARRALR 3B L 0Bl S v in

that it 6GipPBEds GaisigRiigies end R0lacd BINAGsygce it £8siapyvtiofor paukdryotic
chinmeric sequence in a cell expression system under

host cellfrangsprancdamigh thisoreressipn Hedok ecovering the chineric
inhibitor protein of a protease. 25 30 WO 2004/087912
PCT/ 1 B2004/ 001040 5 BRI EF DESCRI PTI ON OF THE FI GURES
FAGuftBer bbi RP6 £156 P inBRBoPAGE padally s ingthod der producing the
reduci ng conditions of purified reconbinant ACT.

chimexfa iikabitorgratein efpepratpasan dhigimethadgeepaisss e siees of . 5

Fi gure 2 sho t he stoichionet.r f.dnhi bitior of:
D hidhe s ARbC e Sl SRR 3o G Bt e
u&k@gmubpggﬁﬁ&@@ression anal ysis to extrapol ate the PE
ratio (i.e. the x intercept). 10 Figures 3 A and B
b) shtwdudiag sad palyhededidicapener ibfetaseairnikonceding an inhibitor
reconbi pant .. i nhi bitors.  Arrows, indi.cate.hkK2 (E
R £op Srine Bl cB i L B A ER i A
c) aRfhWAng RYYebdeh bRl Qqubisé iRY cENeIPMssathykte under
vari ants under pseudo-first ~order conditions. The
i sitimblotonditionf, hK2 and reconbi nant serpi ns was

ng&;ured und

er .. e e g et .
d) recovering the chimeric inhibitor protein of a protease.
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35

15 pseudo-first order conditions using progress curve
nmet hod. Figure 5 corresponds to the determ nati on of
wo b@4f8m1ty of the inhibitors by SDS-PACGE anaP@BIB004/001040
under reducing conditions of inhibitors devel oped in
exanples 1 and 2. 20 Figures 6 A and B show a Western
Bl ot anal ysis LAk b ' bet ween
reconbi nant Al %%B%Fﬁgﬁkﬁ%@{gﬁf?ﬁgﬁﬁs hK2 (Figure
6A) and PSA (Figure 6B). Figure 7A shows the DNA and
protei n sequences of MD820 25 Figure 7B shows the DNA
Figur& deRLhafl STRAPRBFEMmaBsisMafier reflyf SonfRicHR@pudifiel DNA
and ‘protein sequences of MD83 Figure 7D shows the DNA
recombinaniphOT eV arise: Gueimed ) efid Wile Zype3®CFi(lpue ).7E shows t he
DNA and protein sequences of MD6l Figure 7F shows the
DNA and protein sequences of MD518 35 Figure 7G shows

rewrk 2 AR BB AR IO, CEHMSE B e
was d@émRdd webeplemae scgpdssib Enapds dexitmapolbicttbe HE ritialie. thype
i resi dues are common to ACTW, bold and underli ned
intercgpbki dues correspond to nmutation in RSL of ACT
variants. The putative cleavage site in serpins is
mar ked by asterisks between the P1- P 1' residues. 5
Figuréd 3JAramdoB sy ésefotfatidneooQiipleodptvessi KR areloteormbimamt inhibitors.

Fi gure 10A shows the Inhjbition of tumer growth by M
Arrowg andipyte BK3 (B), dnnbiger (DepndhisihiAMAGeqmplex (Hds cel | s) |

transfected with human kallikrein 2, were inplanted in
nude mce and then 10 treated with MD 62 (5 or

Figurébd Ao dB 666w eie) inhibitghr o hKOFh s, 416 itsnhiribhts nader@beudo-first
tunmor grom h by MD 67. Prostate cancer cells DU 145 (3
order gonpigng e hesipteractian of BEL and frcombHIgREIFTRIAS Mag fspsirgd under

pseadfFif o R DR liPely SBRANE 11 Sove the

i nhibition of tunor growth by MD Cl. Prostate cancer
cells DU- 145 (3 x 106 cells), transfected with human
Figurk 4lcoitkspends 1, thedeterminplicimefdbe purityodérennbibitars byt AGE

analysbvég%,tgft B e%ﬁpgﬁé &nl\gp‘glsl 0 ilt%%%é\iferﬂ)p%%tih %)rcgmpl%g 1 QIII:&- Q‘.l LED

Figures 6 A and B show a Western Blot analysis of the inhibitory reaction between
recombinant ACT and the human kallikreins hK2 (Figure 6A) and PSA (Figure 6B).

Figure 7A shows the DNA and protein sequences of MD820

Figure 7B shows the DNA and protein sequences of MD62
Figure 7C shows the DNA and protein sequences of MD83
Figure 7D shows the DNA and protein sequences of MD67
Figure 7E shows the DNA and protein sequences of MD61
Figure 7F shows the DNA and protein sequences of MD518

Figure 7G shows the DNA and protein sequences of MDCI
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The present invention relates to a chineric inhibitor
protein of a protease conprising 25 an inhibiting
w@odogpgpi: di c sequence and at | east one pol ypepeT/tB2004/001040
sequence of a substrate- enzynme interaction site
specific for said protease "Chinmeric inhibitor
. . [ r
Bigur ] B BB R O el APl ST8 i ype
residuditiir€ boridon &6 AQTG4) bdldged hmierlmedtrbﬂdmtcurrespoﬂé tammathtion in RSL
herein, the terns "protein", polype
of ACT pariyjie ik ditative clsayier gie Mwpingly map if{ Pegstorisis betygpthe P1-
reglgﬁgrchangeably herein to designate a series of am no
aci d residues connected to the other by peptide bonds
bet ween t he al pha-am no and car boxy groups of
adj acent residues. WO 2004/087912 PCT/ | B2004/ 001040 7
Figurerheepeesents thep QEDe6ression RO M#Penti on is an i nhi bitor
of a protease and is conposed of an inhibiting
pol ypepti di c sequence and of, at |east, one

Figur® P A BERY{ W tnlSBiEUE BE Rntr g?oxﬁ@lbﬁftMEt@- PeREya®ncer cells DU-145 (3
interaction site specific for said protease, The

x 10° qotls)y peptfedtedwith hueae baliikrein 2.ere implented iy e mice and then
e co s highly selective properties
Haﬁmtwﬁﬁhﬁﬁ hﬁ?Bf?%#ﬂ?%ﬁé?%% a particular 5 protease and

this pol ypeptidic sequence is selected on the basis of

the protease to be inhibited. g;cally, this
Flgur(pb‘l)ly plepys ik cnhileitoe ntemul gzovehibytMB 6 Brﬂé?ﬁ%cancer cells DU-145 (3

6 eractjon, si can str.at tlve
x 10° el bdbarectoaii Bp R caiin 2V BLBuBR i Mg SplB ang rep
treate@@ﬁH?\m%ﬁ(?'éf‘gS/%?m Riigwpstrate and which is a
preferential recognltlon site for a protease.
Recognition of the substrate active site sequence by

e R S B VI b SEAEL Pl
0° ce?@‘é ﬁaﬂf&!ﬂe@\%fth ﬂhﬁan icliRFear? 1 v0fe ANBhE $n AR mice and then treated

ognition not only of a specific sequence but also
with MD GIt(§ o350ugmjdctipmat i on.  Enconpassed by the present
invention is also a nol ecular chinera of the substrate
active site sequence. By "nolecular chinera" is
i ntended a pol ynucl eoti de sequence that may include a
functional portion of the substrate active site
sequence and DiEdiLEW bEsdraroioteorEd; INVeNTIAD exanpl e,
by protein chem stry techni ques known by those skilled
in the art. Particular conbinations of the substrate
active site sequence or fragnments or subportions
thereof are also considered in the present invention.
" Fhagreedit siventbereldtes o aghénedsinhivanr pytet of 2psitead®@omprising
amno acids in length with the respectlve sequence of
an mlmmangn%lmp&dec %W\?@ anq pideast pRGRORALEI S84SR ObR SHRsEALe-
he sanme properties as the
enzynhe IP vecgiggélﬁée% r om vé:#lk&#afiey derive. Preferably
t MEHEm SROIMBINISS poisi Erefds & 4 prdteiny OSmpriied svadd oregoéypeptides,
than 80% in particular nore than 90% am no acids in
which) ase fom different praging & pethich do sehprert oeether 11 ihepatitee
a

2 &

polypeptide”,

LA 13

polypeptidic”,

9 &

ts'u\ée(:‘\d ﬁer&% the terms “protein”, peptide” and
“peptidic” are used interchangeably herein to designate a series of amino acid residues
connected to the other by peptide bonds between the alpha-amino and carboxy groups of

adjacent residues.
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These fragnents can be prepared by a variety of

nmet hods and techni ques blown in the art such as for
we@ap®izhem cal synthesis. 25 The present i nRENB2064/001040

al so includes variants of the substrate active site

sequence. The term"variants"” refer to polypeptides

pf%émagmglg'; B io?lth%qﬁ%%%ﬁ??s mamgggnf %Lﬁc{ {prbfRaSOHR {€¥4iEfsed of

ve sequence pol ypept | 'S amno a

an inhBREMEFIRseptibiRtseydnye fdaof, dtleashaii pelypsgtiflie samelne of a substrate-
conservative am no acid substitutions, whereby one or

enzymegrigraghpm sitepeeidic dpresaidspratense: dhe nolypentidat srapenseof a sulhsbrate-
char .eri.sti . i T i .

e RGPS UL DA T8k, EPh TG GPMECa prtcta

proteasehrRt thdfolypRPEdio GedurE ey i iselogtedbn (e Hagisf fasirbieastso be inhibited.
wthin the amno acid sequence of the native am no
atynicalygthine@ypapbdissequanps of asnbsatgengyme npeaction:site fan be a

re herein _define X 1Ll B f
substr?tg IaFt(].)‘\,/ﬁ Sﬁtﬁ SFC?‘%F@C%r gsdlggtra%%%}%%%? 6%4‘}8@2& 1245 @la stelflfence found on
a subsP6it/ah BRI 1 Qd@renBallrecoBitlon sitb if@haprofasd Repsnitionat the
slightly polar residues: Ala, Ser, Thr, Pro, Ay H
substriiglagiive fieseauones y & hentepselcarclspdiipgle agfivationyigactivpidon qn
| ar . .negat.ivel vy, charged .resj ' t.hej.r..am )
coma RSB SR 5 PR A PR T v
recogmiMbn ndif dhlpola spediild@eqintdbhidtalse, oD cofifor@stishies:
Met, Leu, Ile, Val, Cys. Preferably the substrate of
t Becqmmessadtbyi the pres¢n inviestien saisei avpolepuleh¢limergad thewibstrate
. _Sybstrate _active site sequence y be a Reactive
sctivedi? oo S aiplni EpREie e (el RO iebfpnge that may
includt@ BRTIRAPPJrieE 8Pthe sAbseafEiciad s seliidice ahd BALHAT be obtained, for
variants thereof. "Reactive Serpin Loop" or "Reactive
examge.thy firotep! chemiRsLteehefiques knowmhy hase sletied incthe bite
reactive-site Loop.found in serpin and which is
| Bt e et RS B HFeh bt R che Rdetth & dents o
subpohtfrd Sler RSO EASS corfsiREdRend HeidbveRidde am no acid
si de of the scissile bond, and noving away fromthe
btifrdgmentsT thiigso aeqenan sharirigon dasty4Wakinged ®ids ipdengfgyith the
respecgité(g isgtgleegﬁ_edgfetg?gt&%&sgge%lcﬁs?e\é\é_itteh l?é?sq %aﬁ%}%lgé %g'_oelnlgeg gsfslong as they
exhibit HHPRQRE r@;ger@%sta‘% tﬂ@nﬁme@gﬂlﬁﬁ&éjfrmheﬁﬂigﬁﬁﬁy A PRSbrably these
sequence can be selected Tromthe group conprising t I¥e
sequefifeQshdde Noord Ehan TD%, pidBeratild m@e thapi804mdn partichlangesithan 90%
. thereof, nol egul ar chi.neras ther e%% conbi nat i ons

aming JcadsaBAengtin wyts ihe Agsnes iy S sean@ices S SR HRPCLEiEnce may
a oL oc : b . L .
U LA TOER, SR RSB B
art suMEY foB2XHddif10 OHMiOal synthesis.

The present invention also includes variants of the substrate active site sequence. The

term “variants” refer to polypeptides having amino acid sequences that differ to some extent
from a native sequence polypeptide, that is amino acid sequences that vary from the native
sequence by conservative amino acid substitutions, whereby one or more amino acids are
substituted by another with same characteristics and conformational roles. The amino acid
sequence variants possess substitutions, deletions, and/or insertions at certain positions within
the amino acid sequence of the native amino acid sequence. Conservative amino acid

substitutions are herein defined as exchanges within one of the following five groups:
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9 Table | Positions in the RSL which can be changed
PGCsl Tl o, N stun ire REACTIVE SITE LOOP ' P3 114, 13 P 2
w@004/08B1F 2 P33 F4 S S It r e w: TIt S 3vPCEIB06X/001040
itad4 FItS r TVICSSETKIt SI1. ait s L N
Lt It SR It SO0, V1. It .1~-ITFIt SIt GSt A

t 7 | k
L F,‘.Fraaﬁl ialsph§ n?’ng&g\{ L ﬁlgh*f}r t]olk! redidles: AlﬁSSM{:A Thr, lg—ro %1}1
1L ]L—Pc@lﬂ ﬁ/cI)snbvel}Rchab;gﬁ reéidiest Hid, tArg, \Lyb" It It 7, 4 It \Y P
F. Uit "a l;
. Polar, negatively charged residues: and their amides: Asp, Asn, Glu, Gln
IV.  Large, aromatic residues: Phe, Tyr, Trp

V. Large, aliphatic, nonpolar residues: Met, Leu, Ile, Val, Cys. -

Preferably the substrate of the present invention is a serpin, in this case the substrate
active site sequence may be a Reactive Serpin Loop sequence, fragments thereof, a molecular
chimera thereof, a combination thereof and/or variants thereof.

“Reactive Serpin Loop” or “Reactive Site Loop” or RSL refers to an exposed flexible
reactive-site loop found in serpin and which is implicated in the interaction with the putative
target protease. From the residue on the amino acid side of the scissile bond, and moving away
from the bond, residues are conventionally called P1, P2, P3, etc. Residues that follow the
scissile bond are called P1°, P2°, P3, etc. Usually, the RSL is composed of 6 to 12 amino acid
residues.

This RSL sequence can be selected from the group comprising the SEQ ID No 16, 17,
18, 19, 20, 21 and 22, fragments thereof, molecular chimeras thereof, combinations thereof
and/or variants thereof.

RSL sequence may also be selected among the following possibilities shown in table L.
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T9' It MC11t LAIF, a Il It ... S It VL 4f It
VSalt EE CGAT1I1tF 9fir" it It I11: L "AFe
wa20ou/081912 B TMol It t;+ [ s if It KI 1 7° S | CCT/IB2004/001040
Fr 4A, tz M Amino acid sequence of P4-P3'" residues in
RSL (Reactive Serpin Loop) corresponding to potentia
5 substrate peptide Blgqgkﬁpaces i ndicate that there
is no nodification needed I'n order to obtain substrate
speci fi ci t YPokBioh the BSUalliyh tdicbguiahgaise i s sel ect ed

fromthe group conprising kallikrein, chynotrypsin
(Chtr . CvmErcrne ‘I'f?‘*"“ epeapy:samERle optmtT el ast ase
(HNE) enzynes. ‘fy, the protease is a human
kal | i RTgETT, m[TOSE: PT 63 eT oYl Y @0 S pgnanFkKal Fakrein i s
hK2 (al so known as hGX-1). HK2 belongs to the the

kal | i kr'&Tn genearamaMy WAl Ch 1S conposed ol 15 nembers
but only the PEostate Specific Antigen (PSA or hK3)
and hK2 arefexptesséd at *a high | evel by the WO

2004/ 087912 gPCTAI B2¢d04/ 041040: 10 prostate. One of the
potenti al physi%log@p roﬁe of #hK2 iis the proteolytic
degradati on of the rspermentgapping gel forned

i mredi ately after ejtacul §tiong parficularly the

cl eavage of senenogeling andsfibronectdi n. 4n
addition, it*wag derfpnstfatediin ap in vitro test that
hK2 can enhance insulin«likesgrowth factor's (IGF)
nmtogeni c action by | GF i ndifig prbteif; 5 Hydrol ysis.
In vitro studi es al so shewed that +hK2 activates
prour oki nase, génerdte bradykiinin-*1ike substances
fron1kininoqens‘(potential cress-agtivation of

EGF-receptors viia B brddyki 9in receptors) and
converts proPSAqlntqfan &ctive forin ThHese hK2
activities represent It ¥ a ¥ ¥
It g A I 5]
B X i3 ] s
T v %8 el 3]
1 It &8 I i
H Ik o 4 5
i B a @ L
¥ [ i L &
3 [} Ik L A
a T L i F
a] w W !
1% 0 K I
hd Ix L B
T Ix I |54
T 4 3 Y £
i X} 4 14 t
i ] 3] It [} LX) 4
L T 1 3 K _
¥ F iz | ¥

Amiino acid sequence of P4-P3’ residues in RSL (Reactive Serpin Loop) corresponding to potential
substrate peptide .
Blank spaces indicate that there is no modification needed in order to obtain substrate specificity to hK2.

Usually the protease is selected from the group comprising kallikrein, chymotrypsin
(Chtr), urokinase (uPA) and human neutrophile elastase (HNE) enzymes. Preferably, the
protease is a human kallikrein, most preferably this human kallikrein is hK2 (also known as
hGK-1).

HK2 belongs to the the kallikrein gene family which is composed of 15 members but
only the Prostate Specific Antigen (PSA or hK3) and hK2 are expressed at a high level by the
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argunents in favor of a potential role of hK2 in
extracel lular matri x protein degradation and
w@omgmgieent | y det achnment and migration of proSPEL/EB2004/001040

cancer cells. In addition, 1MK2 could 10 enhance

prostate cancer devel opnent by rel ease of mtogenic
prosabp o ASH GBI AL AL G BBk e Rt of e
spermieh@appify Sel Pordicddfenddiatee hitet gatulalidbnf pativitlingy teclgavage of

conprising cathepsins (K, L, and S subtypes), the
semenpgedie ARHABrONAGH). 1pRdHiBPRL was detponstated g PR FEVifra est that hK2 can

Caspa . . teir . i

eoranGIRRG s S  PUA R Pae LIRSSt
hydrolFIQE. I hgid studiad aky Ehdvedahat WK2yactieates pougpkinyeedehera@tbradykinin-

) east 30 protein famlies. Each famly contains |
like supptencss fiom kininegensfopigntialeress-agéyaios o ﬁ@’fe@ﬁeﬁﬁ’é via B2

evol utionarily conser i f ' .
oo b S St PAGHERE T LD g 28ies represns
argumdme irl fARbLOd Rl yne pf hid? th seqgueanhte mitrik peoteini depradation and
i nhibitor protein is usually a serine or a, cysteine
consequentirdefechmant ppdmigration efeorpH#E srrdeh eelisolnaddiidng P2 could
seqguence is froma serin [ . t hi .
e SR s B O Be L0 B B0 BGh BB P o Rion ot v
recept@f Pi N sequence, fragnents thereof, a nolecular
chinmera thereof, a conbination thereof and/or variants
thereof. This serpin sequence can be selected fromthe
group conprising the a- lantichymotrypsin (ACT),
PRQta8d e GrotBide Bb bOInnBNeh s a Eyst@Nbiddee¢ 8h&PHSs frRdde is selected
human ct- lantitrypsin-relat'ed protein precursor .
from thAZiup campripihg sathepsimsh(Kbilt axd § AlkPypesh dneprobemmiongghiol proteinase
thrombip-111 precursqgr (ATILI), protease inhibitor 10
and the ppspage gﬂ@%ﬁa%??sa]ggndfﬁkﬂng@b'ng protein 2 precursor
(ERRZ | RPN erfrDhEY thaP LRERASS st idBidhoFor thei
I§§§§%5¥ﬂ£%%53ﬁ§5%5% Bﬁgﬂ§up?agﬁﬁ pr ot ease %Fl o FH
catalyti® hdthviitlyo¢an(b€ gtoupstin antean 89 pedteie ftmiiski Eacklfaimilpsentains proteins
.. inhibitor (MNElI), plasn nogen activator inhibitor-3
with sppilgraming e seAEnETIAS Y Ptlwla(l#imn,selm%?%‘g’é% R Y

S R AR BETgaa0nt aoton 1 provess

i nhibitor-1 precursor endothelial (PAI-1), human

pl asm nogen activator inhibitor-2 placental (PAl2),

hThabghigheprlyPebidiarennanss aeihevhEnsrcapBbIpr RRIHR fusually 2

(P . pr e inhibitor 6 (PI6), protease inhibitor

senne%r%?%tgx)n?pgc%tga?sg.ase inhibitor 9 (P19), human squanobus

cl the caveahd Di¥bian palgpeplidicSEGfents is fhamanetinsproteasaitben this
~__cell carcinoma antigen 2 (SCCA-2), T4- bifgadiﬁ g[;1obu in
inhibifimpEylypeusigia seduensa is prefrabhs & seTAR SEEIce: fsereot; a

f - t 0 | :
molecyl R L ROE R m TR Lo GRS NEERRL e

Mpsfs sefpid fsenanpbesclbavefdnfthe penp compesing e ¢-ncl ude

Iantict}Jl?rrlng’\tll\'/ypasirtl ?EC’IQ), protein C inhibitor (PCI), o—1antiproteinase (AAT), human o
lantitrypsin-related protein precursor (ATR), o+-2-plasmin inhibitor (AAP), human anti-
thrombin-III precursor (ATIII), protease inhibitor 10 (PI10), human collagen-binding protein 2
precursor (CBP2), protease inhibitor 7 (P17), protease inhibitor leuserpin 2 (HLS2), human
plasma protease C1 inhibitor (C1 INH), monocyte/neutrophil elastase inhibitor (M/NEI),

plasminogen activator inhibitor-3 (PAI3), protease inhibitor 4 (P14), protease inhibitor 5 (PI5),



10 summari zing their specifications: Table Il Serpin
Accessi on RSL sequence Nunber Pl or AAT, Al AT HUMAN

WERMHAS191ANTI TRYPSI N PRECURSOR SPI P010091 PCT/IB2004/001040
GTEAAGAMFLEAI PVSI PPE  ( ALPHIA- 1 PROTEASE | NHI Bl TOR)
(ALPHA- 1 ANTI PROTEI NASE) PIL or ATR, Al1AUHUVAN

o R IR OSE e ss

PAI—l%ﬂﬁ&?nﬁﬂ i Bv AT RILASMD N1 £htEO@BIZ), human pigment
( ¢ EAAA_%H}WS MSLSSF  PRECURSOR ( ALPHA- 2- PLASMP|\g|m_ .
eplthehm@vm%(owmemgn @EPK) Aprpigaseinpgbytor MREF), protease iipiter 8

1), St R PRI AR R Ehbipome et 4S ey bones

OO el YR hitl oo ATdihd B0l M d
R S e

proteagePRTDEASE [H\BH)Bfmmem@)hegq@f pngisgdar chimeras thereof, combinations
thereogg_ GSGSEI DI R RVPS CBP2, CBP2_HUVAN
PROTEI N 2 spl P50454I
GNPFDQDI YGREELRSPKLF PRECURSOR (COLLIG N 2) P17 or
PNI, GDN_HUMAN GLI A DERI VED NEXI N PRECURSCR spl PO7093I
@‘mmmmthasm@sm@ww diffiyent PROTERSENAEG below ataine 1)
10 summ Eg E IN | BI TOR 7) HCF2, HEP2_HUVAN HEPARI N
SOR spl P055461 GTQATTVTTVGFMPLSTQVR
(HC11) (PROTEASE | NHI Bl TORThBIFERPI N 2) (HLS2) CINH
or CI IN, 1C -HUMAN PLASVA PROTEASE C1 | NHI Bl TOR
spl PO51551 GVEAAAASAI SVARTLLVFE PRECURS(P (CI I NH)

———ELANH2 —6r —pE2—HEEY-HUMAN-LEGKOCYTE EL STASE
pl P307401 >EPEAAAATAG ATFCMLYP g“‘is Bl TOR (Fefysequence

S
( MONOCYTE/ NEUTROPHI L ELASTASE TOR) (M NEI) (El)

PClL_or Pl ANH3 aor . PROCI L PSP HUMAN-_PL ASMA—SERLNE

S S GG ETRRar N BABTeasE A BT

anTiPRBRINGEIRSOR (PCI') (PROTEIN C I NHI BI TOR) [ PLASM NOGEN

PIL or ABCATAVATR AL B Th@RsBIRe(APA] 3)| Pbia2ogwel KST, KRAFANCHUMENAWSKYQT
PROTERARIPSPATI N PRECURSCOR spl P296221  GTEAAMATTEAL KEESAQTN

PLI OR (AQAIZER KIREEN NP PROTEASET 1R B) TORCHY AP ATSRaLsss
&ﬁiﬁiﬁ%ﬁ%ﬁl&i@sm&wﬁg%@&%ﬁm PROTEASE 5pl PSGZSZI

AACT, AR RN RPARE Ltk psin sp|P01011] GTEASAATAVKITLLSALVE
PRECURSOR (ACT)

AT3, ANT3_HUMAN ANTITHROMBIN-III PRECURSOR (ATII) sp|P01008] GSEAAASTAVVIAGRSLNPN
P110, BOMA_HUMAN BOMAPIN (PROTEASE INHIBITOR 10) sp|P48595) GTEAAAGSGSEIDIRIRVPS
CBP2, CBP2_HUMAN COLLAGEN-BINDING PROTEIN 2 sp|P50454| GNPFDQDIYGREELRSPKLF
PRECURSOR (COLLIGIN 2)

P17 or PN1, GDN_HUMAN GLIA DERIVED NEXIN PRECURSOR sp|P07093] GTKASAATTAILIARSSPPW
(GDN) (PROTEASE NEXIN 1) (PN-1) (PROTEASE INHIBITOR 7)

HCF2, HEP2_HUMAN HEPARIN COFACTOR || PRECURSOR sp|P05546] GTQATTVTTVGFMPLSTQVR
(HC-1l) (PROTEASE INHIBITOR LEUSERPIN 2) (HLS2)

C1NH or G1IN, 1C1_HUMAN PLASMA PROTEASE C1 INHIBITOR sp|P05155| GVEARAASAISVARTLLVFE
PRECURSOR (C1 INH)

ELANH2 or P12, ILEU_HUMAN LEUKOCYTE ELASTASE sp|P30740| GTEAAAATAGIATFCMLMPE

INHIBITOR (LEI) (MONOCY TE/NEUTROPHIL ELASTASE
INHIBITOR) (M/NEI) (El)

PCI or PLANH3 or PROCI, IPSP_HUMAN PLASMA SERINE sp|P05154| GTRAAAATGTIFTFRSARLN
PROTEASE INHIBITOR PRECURSOR (PCl) (PROTEIN C
INHIBITOR) (PLASMINOGEN ACTIVATOR INHIBITOR-3) (PAI3)

Pl4 or KST, KAIN_HUMAN KALLISTATIN PRECURSOR spP29622| GTEAAAATTFAIKFFSAQTN
(KALLIKREIN INHIBITOR) (PROTEASE INHIBITOR 4)

PI5, MASP_HUMAN MASPIN PRECURSOR (PROTEASE sp|P36952) GGDSIEVPGARILQHKDELN
INHIBITOR 5)

P112, NEUS_HUMAN NEUROSERPIN PRECURSCR (PROTEASE spjQ99574| GSEAAAVSGMIAISRMAVLY
INHIBITOR 12)

PAI1 or PLANH1, sp]P05121)PAI1_HUMAN PLASMINOGEN sp|P05121]| GTVASSSTAVIVSARMAPEE
ACTIVATOR INHIBITOR-1 PRECURSOR, ENDOTHELIAL (PAI-1)

PAI2 or PLANH2, PAI2_HUMAN PLASMINOGEN ACTIVATOR sp|P05120] GTEAAAGTGGVMTGRTGHGG

INHIBITOR-2, PLACENTAL (PAI-2) (MONOCYTE ARG- SERPIN)




| NH BI TOR 5) P112, NEUS_HUMAN NEUROCSERPI N PRECURSOR
( PROTEASE spl Q995741 GSEAAAVSGM Al SRVAVLY | NHI BI TOR
WA 2)04@g5912 or  PLANHI, spl P051211 PAI 1_HUVAN PLASRECTMEGEN/001040
spl P051211 GTVASSSTAVI VSARNVAPEE ACTI VATOR | NHI Bl TOR- 1
PRECURSOR, ENDOTHELI AL (PAI-1) PAI2 or PLANH2,
(UROKIRMAE RHEIAAN PLASM NOGEN ACTT VATOR spl POB120I ,
PEDF, FEni=AMAGFCBAVIESRECHIEEERIVENHI Bl TORPR3I69PBIL ACENT ARGTTPYEIGLPRHLTFPLD
| FACTOR RABRYRISYTEEORRERCISFRPI N) WD 2004/ 087912

PIG or PRCETJ6H NHIBITIROK| NASEPPIHI BI TORTFPEEJRNHMMRCAREY
fﬁﬁfﬁ?g}i{!‘z’*ﬁ% #@%ﬁf”%& ELI UM DER! VED $pl P36955

pis, PTIERGIANCFIRLA O Al TR A AAAPHR | PRIEEEIRSOR| (| PEREAAR KT G/RIUFRCSRYE
(CAP-2)RPROTRABE INFTBITORRT| 6 HUMAN PLACENTAL THROVBI N | NHI BI TOR

Pl9, PTIS [BILNPBESR BOA AT EXRARATENAEINBARGARF AP IPFOEYTT OPL ASIHFERARASSCFVVAECCMES
(CAP-3) TGP FPREHE TORSE)  ((CAP) ( PROTEASE I NHIBITOR 6) P18

B IR 1 e M ol A M
NV Y] )1
f\gggéﬁgﬁégmf&h B G AT AN |CYTERT RG] & | CUPR e R VB SSEST

TBG, T,.fg@l Hu Rz dNNeEineInG Sobt iy SPT P9U4spipdss43| GTEAAAVPEVELSDQPENTF
PRECURSTRAVAANS SOENWARCCVES (CAP- 3)| (PROTEASE | NH BI TOR 9)
meesiBCCAL, SCC1_HUMAN SQJAI\/[]JS CELdil4s INOVA  SHFPRTBEBIY ERQLPOS

f"I\I_I\I\I\I\'I'A\I\I ANITL 32
Pl14, \Y V\J‘\DOI"I'\O I AINTT \J:I g‘l37i4%t ’ ‘ IaBﬁE%i‘aIHIPVIMSLAQ
il v 4 E? e SCC2_HUMAN_ SQUANDUSATEEL CARCI NOVA

spl P485941 GVEAAAATAVWWWVELSSPST ANTI GEN 2 ( SCCA- 2)
(LEUPIN) TBG THBG HUVMAN THYROXI NE- Bl NDI NG GLOBULI N
spl P055431 GITEAAAVPEVELSDQPENTF PRECURSOR ( T4- Bl NDI NG
GBIk Ml}il%@@ill%&ﬂoj i 0Rd 4Rtk D Jedi %?TM-E%N] M%géﬁ%ants
PO03775. 1 ., pancpin, TSA2004 gi F37242821dbj’1

have SBREANEHT tauinl %\ﬂeh&lm@eﬁd\ﬁﬁﬂfﬁﬁr frofsinaspeemipt depfotease hK2 as

chinmeric i ﬁ otelns according to the
5 resumged belqpiig bq?\bglt b8 FE: surprisingly found 6 new
chinmeric |nh|b|tor proteins specific for the protease
hK2 as 5 resuned bel ow i e lll, these inhibitors
are: TABLE |11 ﬂmtl'%kih
Chimeric Other name SEQ ID N°
inhibitors (protein)
I‘ACTs,zo MDS820 2
rACTs, MD62 4
rACTs; MD83 6
rACTs, MD67 8
ACTs;3 MD518 12
10 These chimeric inhibitor proteins have been obtained by modifying the RSL of a1~

antichymotrypsin (rACT), which is known to inhibit a large panel of human enzymes such as

chymotrypsin, mast cell chymase , cathepsin G, prostatic kallikreins hK2 and PSA (hK3), in

order to change the specificity of this serpin. Peptide sequences, selected as substrates for the

enzyme hK2 by phage display technology as explained in detail in Example 1, have been used
15  to replace the scissile bond and neighbour amino acid residues of the RSL. Recombinant

inhibitors were produced in bacteria and purified by affinity chromatography.
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Chinmeric G her name SEQ ID N inhibitors (protein)
r ACT8. 20 MD820 2 rACT6.2 MD62 4 rACT8.3 MD83 6
WO 20I8379MD67 8 rACT6.1 MD61 10 ACT5. 18 MD518PARIE2004/001040
These chinmeric inhibitor pndteins have been obtained
by mr)]di fying the RSL of al- antichylnotrypsin (rACT),
ich | R R b A I :

AR R b BT e R PR |y ey, the modified

rACTsdalvBepsi sho®n,to [israsi adalenk adrhplkx ebryjuik?y withinFBA riink®}y, Three

in order to change the specificjty of .this serpjn.
of the g% pACdevasianis Steeespecifis) te skaavifshigh pSoPaties opmstanthses tables V
4 . -y i . chio . i AR
o VSRR g RNECS o 0L AEEIRLE B S 0l hR
compl§t§ly§§hibﬂecbl§5h1d\(am, PeCTH) ACT g andaAddis ¢, westauadTah, dnde
RSL. Reconbi nant inhibitors were produced in bacteria

rACTsarigthiitefl 95 8ol ans, 7 a4 ohfngyme Aetit: BEPoEHNGLY- Vigster this condition, wild

type n%@‘g 3 &%%%%E%@Al}%%%g PR B2 ilg}n@g}ﬁgéﬁfgmﬁ@é’“{%ﬁ (rACTs3 and
T ety 4l Ckly (o S met oo, Pt o o e

and rA{ T 2r intDbitodips wall ERvii 36 % ped 1 6G% respertielinsivik-gie ACT, variant

eacT 5 SRR PR AbI8E shABES ole PP prtignay o
and ETBONS)e b0the 3R ofibMheSorpinKehdvwedInlgibiBlyel8liyy Adiisbiteadllikrein

by rACT6.2, rACT8, 3, rACT6.7 and rACT6.1, whereas
hK1 andN@B8. 20 and rACT5. 18 inhibited 95 % and 73 % of

enzy. tivit espectively. . Under thi.s ¢ LA .
i Bop oA R S b et Ry S e i RSL
structdM<3 £ r A P\,U?bﬂ? ﬁﬁ)‘é@at@éh@&pﬁde t¥@ing FACHSRSL T ®rottiACT lhitBjor (PCI)
are specific to hK2, inhibiting no other tested
lead toethe preluctiowofs ¢hemenia rihdntos ( whizh igable tnmhapipkallikreins hK2
dhl%\?hi bited as well PK at 36 % and 100% respectively. As
an ‘1 d-type ACT, variant 10 rACT8.20 inhibited the two

CRYIDEY BRI dhith bk EinBIRLe @g@ rofdikd mahde Bsibetbdifrom the group

additionally also PK an NE. None of the reconbi nant
comprisimgMIS 26 hivika?, VPG |hiMIO6 Y arbMIDGT: Drefeyallpighis ehigneric inhibitor

kal I 1 krei | and uPA. Additionally, applicants have
pmtel%issl}ﬁtl[}%alﬂﬁg/ﬂf’%gt repl aci ng residues P3-P3' located in

RSL structure of rACTWI by substrate pentapeptide
coding for the RSL of Protein Cinhibitor (PCl) 15
| Backioovit thet pSiothhithary afinkibiienrBhiveluershpdriarde opevidEeyerally

interp%l\e‘gédcalg siu stf%tbel beehta\(?ioiurn cl?il s%irptin.l&gltllliis lécrh%}nré?a e%onga{%ldonho%%h initial
Michaelis complex and cleavage in the RSL, most of the complex is broken down into active
enzyme and cleaved inhibitor which is definitively inactivated. Applicants have analyzed ACT
variants-hK2 reactions for non complex forming cleavage of the inhibitor, incubating the
samples at a 10:1 fold excess of inhibitor to protease. These conditions, close to or below
calculated SI values of the tested ACT variants (see Table VI), normally favour proteolysis of
serpins or serpin-protease complexes. Surprisingly, Applicants have observed a discrepancy to
this hypothesis since degradation of variant ACTs by hK2 was not observed despite high SI
values. Without wishing to be bound by the theory, a possible explanation for the lack of ACT
degradation is the condition under which the SI determination was performed. Covalent

ACTs-hK2 complexes are forming in vitro very slowly. This is in agreement with our
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Therefore, the chinmeric inhibitor of a protease may be
sel ected fromthe group conprising MD820, MD62, MD61,
wopd/osred2 MDCl . Preferably this chineric inhi bP€DIB2004/001040
protein is MD62 or MD61l. 2041t is known that a
Stoi chionmetry of Inhibition (SI) value superior to one
observhﬁo@ﬁﬁteéfré Y mlhﬂtreg frféﬁ@attr%ﬁ RS 5KURS Ihdi oL SNBY2 Fith vAfd-type ACT

his schene, after formation of -an initial
has bedd d:ehaﬁéd S aibtﬂ‘ﬂ?)) #nd thatcbved eﬂmqagelongﬁdt iheutiRBLy andSEC, bK2 twae only

npl ex i s broken do tive enzynme and cl eaved
partially; WI?WWWHSF@e%@ 353/ i nacti vat ed.

Appl i cants have anal yzed ACT 25 vari ants-hK2 reactions
for non conplex form ng cl eavage of the inhibitor,
| Applanismgvé fieo assedypd the specificitdofthéselndwerkibgsrsodward other

SRGHTERINET DI XTI XX
(pseud() é)qlgrs{gf’o%llc%l %1‘)&1&&1@{)&8&5& th BYQYL BEt@ér‘?ﬂg Stich BF her in vivo
rotease conpl exes urprising

applicARils] TiRpedmbavien oPRSL \chdvagedkite docfahplyage aispldyi selected substrates
hypot hesi s si nce degradati on of _variant_ACTs

has chm@drmid oBe &Gleatlaghysensiigrnkibitar fonhkedn & %E) %IIH%’LHVO of these
o e s O P R Bt i R oo

target §1ﬁﬁliik blodskicHl detistrates,oncl beplmalkiltkoein aKil pBSM/aﬂrokmase (uPA)

performed. Coval ent _ACTs-hK2 conpl exes are forT

and hwm&rklwuvéplylesfrlmsy (HNE)-sTq Appliraatraetisdeeiishs B Hﬁﬁ@eport
2004 PCT/ | 4 servation that

mentl%‘l?%éhe V¥ o%mfgcle{s flgégg ﬁk?%égoz@f ﬂ%éjgkﬁo i nhi bition of
hitervdtinB Iy A OTE ) RBIDRZ0) inhéstsiheside KD atoetlyhdaipsin, ‘d)ld more
and that even after prolonged incubation at 37C, hK2

weaklyalasen kgllikpein endhymarcdpgitsexisaraarnting irepd iphibitaspecificity.
(Figure 3). 5 Applicants have al so assessed the
specificity of these new inhibitors toward other

PTRE BAESHe Jd1gppVidlcualinbe bithe bReErRentiblioRgoiteky hlke be
sane conditions for all proteases

select¢dfemdoypleinsipsdiogiesiice Sionuiieianey) a wmbar ¢gé Wellcﬂc)@ﬁmewéd a
ter franslation for further VO &
instangeso SR HIDAGE BHF R PEleatsF PR Gr R & O 2B in
structfESRE@UNRR], 8Fd B cBMPSH r@{eﬁzs Rehla®2 Mm ORe3 WThesd &ﬁﬁlpﬁgfnclude
into highly sensitive inhibitors for hK2. In addition,
lnhlbltlmofxfaﬂtdpeme K1 C[L andt$i tyi the serphmedows el qauenmmtig@nt ynhlbltlon
h other .studi ed en
of profigrut SiohPose By Ui e tbitapae s A RS dugebers of e
; o(nv%}l 3, and
M4 TG B 30 .
caspadelfl sy ths vidabseipinstmAepdcespasesrit, #and ﬂg)ytthmhldeareﬂ;emmné’ﬁ?
of a specific inhibitor for hK2. Interestingly,
rACT8 20 (MD820) inhibits beside hK2 al so

LEYRHifant AN ARESare L Yéﬁl@nlflt&’ B AS ARhidrlc iKRiBltEr protein of

an uman el astase,” repres ntlng a broad inhibition
a protsgse ¢ fidcordayce wikh ¢hel prbdebt invefiquo hygleip aeidincolsedgsemdmgotents

thereotf rcl,gcocdti]rilgn%re Ip(ozlylpglpci els teu%rprgtrera% yusecrira y also be

Therefore the present invention also relates to a purified and isolated DNA sequence
encoding the chimeric inhibitor protein of a protease as described above.

“A purified and isolated DNA sequence” refers to the state in which the nucleic acid

molecule encoding the chimeric inhibitor protein of a protease of the invention, or nucleic acid
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selected froma cysteine protease since there are a
now a nunber of well-docunented instances of
WO pdoitlogdiDNn of cystei ne proteases by serpins (EBer/AB2064/001040
P. G |, 2002 "Serpin 20 sttfucture, nmechani sm and
function"” in Chen. Rev, 102, 4751-4803). These
encod1§§ % GRS tor fbr%bl?élﬁ ok %1 ?fbté%lfse G2l Bens 'a@cﬁ)réﬁuﬁcé widhSpresent
Serpin squanous ce car ci nond ‘anti gen
inventionhiNbéltic@pid vofll far fdvosrsabeRaritiailp frep pHtatanabwith witidieit &s-rhaturally
antichynotrypsin , and inhibition of nenbers of. the

associgpd prehds pihst pylypmd@a PRI pradewith phyghaf [sfgrpchin ispnatural
env1ro§t%re]r\1/te<r) ﬂln %n\? P& ﬁi%ﬁ‘?tsig grjbg I%HC(IG %f‘g\ﬁg k\iflle[nhllﬁ‘tazlch

serpin cr caspa unan

preparSiedmik By Pddmbidnt WNBK] tdcBES10B) ractised @i:{?miomjeﬁ vabe
enpl oyed to prepare a chineric inhibitor protein of a
protease in accordance with the present invention,

A%vﬁlcfril dbem'?geﬁ%l&e%? 1sga¥1g})5@?y usec}Oﬁ&Ff eﬁﬁ%ncg niﬁ@lﬂhi[ﬁ% e.g.

e pol ypeptides are pr erefore

doubldgﬁtﬁﬁaﬂéﬁ DNV, gl @ 8tramlds® DINA, Ao gsle tstravd dUDNAI velebréin@ne or both
i sol at ed DNA sequence 30 encodi ng the chimeric

strands arsicbmpesedmféweion meore fagneits doublgstraededNadvhasepone O%\both

seund L A PR e NS P Sohl e ot
strand6dparEER®) adihddd dr@fiorp etiaE-Bir@ded ppftdhned seouble- §tfhﬁded DNA
i nvention, or nucleic acid WO 2004/ 087912

wherefnciirg DBRD sl 24l zmmtaﬁsg deulela-strARGRErPIIA; wkrgn ey DNA

strandg él‘gté)gl r{ ﬂ@ye%irﬁ%&?ﬁs f (é1|rc(1:1 0} P%Rwaqc Fif%gﬁ? qgseWﬂI@At llﬂ%ar DNA,

covaleptlPetRihRéd BNIA, @PNK, chBhREIIR! syﬂ@hbélzd&‘ﬂDNiA lsémi §ynthetlc DNA,
natural ly associ ated such as otherggpﬁype tides or
biosyntiwaticd? A aitasllyiisdhatosh DB, ienzyime-figast A tsheared DY, labeled

BT A T VR EERT C
more hcéh- Mdaﬁ?@%rﬁﬁ‘é‘ﬁpe%ofﬁlﬁm@bﬁﬂy practised in vitro or

In vivo. DNA which can be used herein is any
pDONYdeegrenes ot sm;t@dg dopubioeric inhibiitaripreggin ef gprotease, or a fragment

re SR TS BT R ARHR, B s gt

methoﬁmf)ﬁa%gorﬁ&te& !ﬁltl?@rsmrfﬁétﬁoésra%ﬁm fetld@yibl e- st randed DNA
wherein one or” both 10 strands have an uninterrupted

pﬁbspﬂrﬁihd&mﬂesolttad kDo eequanw cnopding Hicrdiroerec ishibater protein

st randed |on nd one
scoorcip B e aeBeRP P sm beiPemefly 1BEG tRhus, estition
enzyn‘g%ﬁ\{/ﬁcﬂ clehe 1@ Leia ?&ﬁecﬁ[e@ a ﬁﬂehéﬁﬁ%‘@l@@&fg’i‘iﬁﬂﬁ@%b{uemces can be

bl e- st rande wherein t DNA  strands are only
used tpagoldtahholeic aoial seql[mmbwijlqm tirgaruivaleidDii] moteealee nertyining the

et A, T SR B S O S e o
ﬁﬂai%%%%ﬁé;%lgégigg Bmﬁ: Qﬁég::gl%$¢fo:ZLSFeSNAbNA, such
as radi ol abel ed DNA and fl uorochrone-| abel ed DNA, DNA
gogéq%sgq% tg/%p g}[eéerggligxgpnplgl? 1sn stouar r?llcllé{c gc% lillg trhler}grm ofa
polyribonucleotide (RNA), including, e.g., single-stranded RNA, double- stranded RNA,
double-stranded RNA wherein one or both strands are composed of two or more fragments,

double-stranded RNA wherein one or both strands have an uninterrupted phosphodiester

backbone, RNA containing one or more single-stranded portion(s) and one or more double-
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DNA sequences that encode the chineric inhibitor
protein of a protease, or a fragnent thereof, can be
waynhg®ized by standard chem cal techni ques, PGI/IB2004/001040
exanpl e, the phosphotriestdé 20 nmethod or via
aut omat ed synt hesi s net hods and PCR net hods. The
strand o'r{ié)rﬁg), ﬁ&gnl%g'ﬁ)élﬂeg NG RALEE N L BeaHs g £uli§ complementary,
chimeric’irnhibrtor protein according to the invention
double@panaé SRNBewhdreit uneRNBy steandy artonty peecdilyi apogdemditary, covalently
restriction enzymes, which cl e nucl eic acjd .
crosslFHIRY e SUmEHERRETH RIA, PRt A gH RSy SOFRES ¥ gythsized
d i . i '
o, (3o P S L R SRR OO BNBPTI s o
radiol:HERY GNCA and AabroarobNAak€led RNA), RNvatoteides dneror trfoere non-
chimeric inhibitor protein or for a fragment thereof.
nﬂumﬂﬁﬁ@ﬁﬁ@@%éﬁ“ﬁ¥(ﬁﬁédSWé§Eht invention is also a nucleic
acid in the formof a polyribonucl eotide (RNA)
including, e.g., single-stranded RNA, doubl e- stranded
RN purided dad ot &t DRACRYuiNYA enbili€ Ncldmerio inhiisitd? of a protease is
strands are conposed of two or nore fragments

preferabdy belectest fromdeaizRNAComERERS SERADON® botBR $P Nt SERIRNC 5,

i te hodi e kbone, RNA
SEQ gﬁtgﬁﬂ$ﬁ85§ﬁg’gp re g?ﬁdféﬁgtrandgd portion(s) and
OIE: ResdiPreehtaibdle WOudDRITABEDE 2hRHEdrchBRAOHBIGEdWk0es, that is

16 stranded portion(s), double-stranded RNA wherein
nucleatide sguaness that yeryaream the te{erensapeaenen bir spnservative nucleotide

.doubl e~ st randed RNA wherei.n t
swosi 505 SRS QBN TR APERB AP Sa S0 ek
characBhzype- di gested RNA, sheared RNA, nRNA,
chem cal | y-synt hesi zed RNA, sem -synthetic RNA,
bi osynthetic RNA, naturally-isolated RNA, | abel ed RNA,
such as 5 radiolapbel ed RNA and fluorochr -
R iR ERE 9 RP e Or bbb AV A pl§E8h ¥etor

compt?s‘fx%‘fh% e P& BSlafk sByifehed Encdfing thelfIBmBHE irhilsithr @Rsiein of a
I sol ated DNA sequence encoding a chineric inhibitor of,
protease v deserdtssd abgve. fhefhoiabbfarsenpsessiod vestonidensadydisstly, as it is well

conprising,S I.D N1, SE D 3, ID.N. 10 SEQ
knows i3 e iz Egmo 2 p§§t§rﬁ1ﬁ‘8 ki) Bt %%&ﬁ“u%mﬁg%f%? R
expresggo%sﬁlﬁtthé e LI BbedtS0fokhed Ho@smsiRtdiant s of the

af orenenti oned sequences, that is nucleotide

sAdditionslty, tHeatxpreasign edon mhefurdbecenuse sqgomnice opsrably linked
conservat.ive oti de bstitutions,.. re ne, or.
to the g B UAIeA LIS S L LB By ARGEIER At Saarified
DNA Iggnl@l'é&?et Sbb@ht AR chiBerdEhh N6 HiSkeif Qf‘&ﬁlro'&:a@% ot A€ pRisBfeRFention

ention 1s"to pr ovilde an expressi on vec OI‘. ) o
is undeoeqmitiob o Nugsiitablepegul dtoposequence sdiict Al vws eypesten,ercigdispgption

the chimeric inhibito ot f a r ot ease as
and trepséationpd &PedB%?\V@H lsﬂl?ée‘_{:ﬁg{ %ﬁ%ﬁ Dﬁ?ﬁAéﬁ 88Si on vector
daReRAShIbih SGE kofm @Porhbtel Sdedhhtes any additional regulatory sequences as

known in the art e.g. a promoter and/or an enhancer, polyadenylation sites and splice junctions

usually employed for the expression of the polypeptide or may include additionally one or
more separate targeting sequences and may optionally encode a selectable marker. Promoters
which can be used provided that such promoters are compatible with the host cell are e.g
promoters obtained from the genomes of viruses such as polyoma virus, adenovirus (such as

Adenovirus 2), papilloma virus (such as bovine papilloma virus), avian sarcoma virus,
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known in the art, on the functional properties
desired, e.g., chinmeric inhibitor protein 20
wezes®inn and the host cell to be transfor meERCDIB2004/001040

transfected. Additionally, 1The expressi on vector may

further conprise a pronoter operably linked to the
cytonfé%ﬁlb@ir@éj(sﬁé}gaé B Sk SRANSARSirud hBedBRR A1) BAmoter), a

the linked isolated and purified DNA sequence
retrovamis,dubipaigtis-Beyimuk, amd rSimianniinks 400(sugr ast SV A0 odirlpami lotegasrmoters) or

r nventi on under control of a .
prom@ ks by B TR bRl s Mo Riah T SO Gy, Ul 454s SRgiRsgmoter or an
umnuhoglobﬁﬁ@ﬁ%ﬁ{dt&tdr%at s?l D@mefe@snsl ation of the inserted

i sol ated and purif sequence. As used herein,
t Fahareers Wipclh oot by usedesa gpanbancanseqaeldics koovarh from mammalian

e T T
virus, %Qé HEES VUM EAH A0S, th\z‘%%hleéalsgiﬂ;lsg%gg gg oﬁp&lﬂ%ﬁcperretﬁé bgflgroma, and

the pol ypeptide of may | tio y one

admuwnuemﬂmpanate targeting sequences and may optionally

encode a sel ectable nmarker. Pronoters 30 which can be

used provi ded that such pronoters are conpatible with

t

o a8 R RaPrllip R O BhbibloRl BEY ok MRS in cxprossing
the DNewussuasses Afithisanyention 2 sefjlagxtessiom vedtond sfof Smﬁple,&nay consist of
bOV|$§%paplllona virus), avian sarconma_Virus

seEmIDHAY GEIY L ETIE RSP R A8 suﬁheélyt%@aqustﬁmtable vectors
1ncluc(esdé I'\'lat"i)vsesq;'i} W48 288 kﬂy\gﬁ Ba&if g?ﬁﬁﬁ@sv%: réj %s%gs col gl

early prono er) roviru |rus

pCRLIBRID2, YMRBEBardiGhéis dalﬂva&%sﬂdlaéﬁlcﬁaﬂb}yasam |;ﬂ1h@e DNAs, €. g., the
pronoters) or . pronoters obtai ned fron1hetero|ogous

numerpéaﬁﬁawaéweb PERRAZE RS & SuiMOSS, aneothernbagpPditces-» Ml 3and
ﬁlamﬁ{fﬁ}érk%%lé) g&%ﬁﬂd@% Bﬁ%ﬁ& ggaa a?stémgy ngclﬁeag EIQJ%I §1a§1‘111d50r derivatives

theredfeoptests ascfinawikiryouo satigsath advecten 8scffidh di¥ett, or mammalian cells;
el astase, albumn, a- fetoproteln and insulin) or

vectogsyfieaiNed Fromy qombinasiong p{pipspids and phage ANAs, sueh as pesngde that have
a er enha
been @ﬁ@%ﬁ% n_éﬂ)?/ g%ééeogggxn%rvo\ﬁrle&;&%r%% 511!?1% %O:)nstl%ﬁ'g Gnees, Al AGRE tike.
vmasepwfﬁﬁbmméwm@ﬁ&b@& ¥eCime, conbi nations may be
enpl oyed in expressing the DNA sequences of this
i nventi on. Lbeful expreSS|on vectors, for exanple nay
omal ., non-chr

Aol pflserESERRPleSqf nE ORI PRy DRt R0 % AR gt ot

cell nd@fbmaadl ote&n@feotsa/é@thahmxm@%m bassatck@ibeefem.ds, e.
E. coli plasm ds col E pCRI, pBR322 pMVB9 and

t ITéF: ﬁer@e”rcpll aensfeaed pirdeeH Wansturmied her 'lRpnsfeghdlyendiieed cell”

meansf\ﬁbﬁ %Sﬂ infa 8"}{5‘{]1%@? %nﬁaracéﬂ Slﬁ\ﬁNAeﬁat.sldj\égr? W%%dgaegigaendxhuseﬁar@ddrs the
extradel thRABA A uphesmml Iﬁlgﬁt baneeghRBAS RN S%Qﬁétth@ﬁlﬁs@éﬁ d8d is
such as the 2 plasmd or derivatives thereof; vectors

replicglgle Eitheriag aghfcamgsomiatingegrdng or suahexds ohewneomal) glefgtt. | n
i nsect or manmmalian cells; vectors derived from
conbi nati ons of plasm ds and phage DNAs, such as

prasiRfamatiBabr faéection of appropriate eukaryotic or prokaryotic host cells with
an expression vector comprising a purified an isolated DNA sequence according to the

invention is accomplished by well known methods that typically depend on the type of vector
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been nodified to enpl oy phage DNA or other expression
control sequences; and the like. 20 Most preferably

WO b@4esPIESSi on vector is pQE-9. Anot her concePOT/iB20041®1040
present invention is to pra¢¥ide a eukaryotic or
prokaryotic host <cell transformed or transfected wth

used. it 8 ithdde WRAR (s, 361 dxiRPINBIMids T hE 1982, Mok&llhr Cloning,
transfected" or "cell transfornmed" or

A laborateay Masuele Gold Sprafoiabdr kaboratory28d vemmsreialdy aelilhble meashods.

ch, the. extracel |l ular.. S _been introduced and
¢ 6 i e icerolraielised ArPrRAP O HE R REGh: be
recorﬁmﬁd’n@gyi(ﬁeadceu_rég(ﬁregggn gfsltém‘so that the nucleic acid is
replicable either as a chronosomal integrant or as an

ext wadechrietyod omeellelaehes tellsTaranssfid imekprossingg the DNA sequences of
. .transfectiaon of appropria eukaryotic or, prokaryotic
this inysgion. Jiess HysfrmaBheRRe kgt SHA o By aicigsts. such as
. e : . . .
strainB BF £ 20 PathdbR@haL %pl%ﬁgfb‘?r%gs, Fof? @Qdm'?{)egsécé,{&ﬁ% tammal

I nvention is acconplishe wel | "known et
cells, syl dTH, WBREH NSEh SPRY, Ry deBoW and &t B cdllf) KH04n (RIG T onkey

.. PCT/ 1 B2004/.001040 8 Wth regard to these
KidneiGehidess B8 oSkt b oy sed BYERCS, inepbgi e &, 5), ana
UM R, o 00 L MRl oL BB Gt mor
preferthly anti.weliicell.i nhi bi t or proteins di scl osed herein are

preferably produced, reconbinantly, in a cel
expression system 5 A wide variety of unicellular

h | r i 0 ..
o PR T S oSO I R PRSIl e SRR S cing the
chimerickiahipaidi groteirdaspdeskidiseddterdin hoat &otivs agént asptionbliyginneniination
.. E. coli, Pseudonpnas, Bacj|lus, Streptonyces, fung
with gy maere phagiaseuticaly agrerighle caglears, such as CHO  YB/ 20,

s%%%fg?ﬁ%/kﬁr daﬁiggltio&%tf)la?e}%et%g ciﬁn%q%iﬁi&@r@éeﬁg%é%s&%d herein, the
pharnBoediital esttpdBMichOhay tdissisone ot ﬂnSre(IﬁllemgaGeuﬁé By, acé‘é}ﬁabl@carriers,

human cells and plant cells in tissue culture. )

such s e, garriereand (g augidipries whigh figditates arocessing ofifhy ective
I = ' . I nt. i nvention is

compluls B Hosh By S8 Rt PRERE R RR Y, 1 07

COTREptaBlE ParkiBR, eXdipiBRE] & stabllizRista0¢ niH-atx@d 1 ¢ 'Fien‘_cs at the dosages

descri bed herein as an active agent, optionally in _
and cernepiratians awploysdydndrnenée ifarpyushph ahespbatgt ¢itrafel gnd other organic

...acceptable carriers.,.Preferably. i.n additipn to at

acids SERRR St oDttt B Rsierif P el Qo
octad 68/l EinBthylHeazyl RRAASHRER WhickRlk; KBReHohiu@cHIBN & ®BhAlfbnium

one or nore pharnaceuti cal l i acceptable carriers,

chloridgctenagihenivinphiorids; plesapl batys odbaoryd rleabl Riksl passbews pudh as

f.acilitate rocessi.ng. of. t.he tive. caonpounds . nto )
methy} 3 Bice R P Uin e Rk - ety R RGP L ARy gy oresoD; low
moleAAERS S (RsChbh bBEE 108%EdRE Bt PpepBlicss bRNdihd, £86Sastefim albumin,
non-toxic to recipients at the dosages and

gelatig omgemunagiobnknse igdroplidic palydiernwich depolyfinglpsrreliddneagmino acids
such é’shg‘i?é?ﬂ‘é’,‘ tgﬁital%{nte,r gstpgfagl%g,dhigtwllr%, a%g,ril%%g,i of lysine; monosaccharides,
disaccharides, and other carbohydrates including glucose, mannose, or dextrins; chelating
agents such as EDTA; sugars such as sucrose, mannitol, trehalose or sorbitol; salt-forming
counter-ions such as sodium; metal complexes (e.g. Zn-protein complexes); and/or non-ionic

surfactants such as TWEEN®, PLURONICS® or polyethylene glycol (PEG).
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aci ds; antioxidants including ascorbic acid and
nmet hi oni ne; preservatives (such as
woceaadgm™yt di met hyl benzyl ammoni um chl ori de; PCT/IB2004/001040
hexanet honi um chl ori de; ben2al koni um chl ori de,
benzethoniuin chloride; phenol, butyl orbenzyl
oot Bl M ARG RUES R BRI EP TR on PRl o
toplca13 Fpeataaipld, adandstration @ eich; a ¢oampositivherayl tervaweigbdrelftems soutes

t han about 10 residues). pol epti de rotelns such
such aggubsataneaUsl BEURYGROUS, g@qraéle rRal yglﬁr%nﬁﬁ%ﬁ% i npeFfipcal, mtranasal,

transd%% %@&h 'rc?ut@ &r%gx? 1@1%&:@8&3\9&% and n#l B%b6 'Bg?gg\?@a?gﬁl 1?1% peristaltic

memmhlstldlne arglnlne or |ysine; nDnosaccharldes
di sacchari des, and other carbohydrates |nclud|n
T hecRwamageaierd sempeTitiol saRpTEERE & plimerip ipfrbity Pé‘i}é’ﬁt gs described
such as._ EDTA. L$, t
herelnt as eaﬁlae}cgge a ernt lél‘%? %@'P F?&%ggfo?gt]p&’ Hffnﬁﬁ@gnggggﬁﬁfgraol%lga}]bgogb&g e
matrlxaﬁvltﬁQﬁ’é whEArixER adediiRteEs thefgm oZIa -spgpheion of matrix, a gel or a
npl exes 3 and/ or non-ionic surfactants such as

solid suIngN(In ddippnthermatsy mayde ceaipjisechefi erieprgjypel  ( PEG) .

AR PSR BB R BB sHRaTB BB B v
releasfﬁreﬁé{rﬁﬁ&m ificlde sehﬁ@ieﬁﬁéabléﬂﬁﬁtrﬁ&%ﬁﬁoﬁd ha@kapRotse p@]tym@ﬁg

such a conposition may be various parenteral routes
contaiging theaantibedy mideewatices aerntherfous of $hﬁip?<é@@ﬂ?ﬁ,l e.g. films, or

mirof B b o B R0 ye PHRR Pl ooty o
exam}ﬁ@ DolRY-hehiRRydByIdetthy@yIae) Ry pBE}'(hﬁle@lcbh&)) BolpRafides (tTJrsa Pat.

har naceuti cal conposition conprising a chineric
No. 3 771319 b3t enpopymatre pfl-ghgardissasid deld cahmagpthyl-belypmale: pape

s SO P P i PP PSR AP B
LUPRWP@RT@B (IffecidbEe ﬁlﬂfrﬂépﬁgre@ c%?éb%ﬂ%lf %u@ﬁmﬂ%‘l}ﬁdo&c adid

or a sol |d support. 'In addition the matri x may be
copolmﬂmlméaqbr@fdeacbiawb@m wely-DA0)-Shgdrakyhetiricedcehs e

CEF Birnelsfone fbboita Rugh Shronst ki Rn R BRR epl Mbisdp ety
accon@l %&ﬁ?eﬁmﬁ@hy ﬁltfﬁ(@ﬁ@lﬂﬁﬁ@i &eﬁl@'ﬁ»{ﬁﬁf&l m&ablafid)i Ng the

ody, which"matrices afe in the form of shaped
articles, e.g. filns, or nlcrocapsules Exanpl es of

tiSt ai pe go{ Cf%lﬁtatﬁg §l§ﬁ% oesgigé 0 1me 1r&ll%sltto? prso‘teln of the present

i | mEBLhAGE M élfﬂ@)a d Yeight of th t, kind of
mvenp% 5‘?% coho#Skyl p% 'yl actel desn e§ P ercicéplle\:% Hee

concuﬁ;aﬁt?’tﬁeaﬁﬂlait 1f Qoyp mh@/tﬂne mstucf oflthe bifcca dﬁslredc i d and [ ganma]
et hyl - L- glut mat e,. non- e.et hylene:vinyl . . . .
adBg éﬁ@oP%eéE] oRsgh fam wilk %@g‘é‘g I%&?th‘ E‘?rﬂené/mhlbltor protein,
and th%%&de%ﬁﬁﬁ‘nrﬁ&%loﬁsgés@i%ﬂﬂe%@rﬁ@éle%%(c:le_i uléé MREERPE&tal pastes,

m crospheres conpose l'actic acid-gfycolic acid
suppoG@cpﬁsymhalaam;:bolhﬁmps alintdenscat phehierdddpots.

ly-D-(-)-3-hy but c acid.. The formul ations to _ .
i éalcm%wa RIOGI #f&]li‘%‘l‘rl;“é‘f’la&ﬁls 6 e NG eapRibgor Protein are
also eg%qrft?g;dsg‘edrlﬁ r)ésenﬁ vt e?tﬁ{rﬁ{ Ge tlggful%f"‘%gﬁhfﬂﬁng the chimeric

at 1 on oug rat I on nenbranes.
inhibitor protein to a water-insoluble matrix or the other macromolecular carriers, or to

improve the solubility, adsorption, and permeability across the blood brain barrier. Such
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It is understood that the suitable dosage of a
chinmeric inhibitor protein of the present invention
wowi/ogmizependent upon the age, sex, health, Bem1B2004/001040
wei ght of the recipient, ki2od of concurrent
treatnment, if any and the nature of the effect
- [ : T j el
modiaff eyl Pty ARRS ARGy HRGARTC LT lele or AR0TAY. 25
possiblRadesdifabrcidediict af the protginasd thellikei es i ncl ude tabl ets,
capsul es, | ozenges, dental pastes, suppositories,
i nhal ants, solutions, ointnments and parenteral depots.
NG PR AL LA S O 0 P Br B IR LR Solries o
chimetidinhibetoppteintas bny@iVieiagent, drhalternmiye pBamseéutical @mmposition may
cross-linking the chimeric 30_inhibitor protein to.a
contaimmapeRtichast isBpted A SequsRCa HEOSRE e ChIBeD {9F gyotein of a

carrier r.t-0 j.npr i Li . i.
poss R ASE Tl S TEOHE 15 ALy RSO 05 s
includ¥\e120 Gt D&/ k &1 AGhA [ RB2AEHDBNL &4 Genc2Pam@diréssivatviecs cangrising
~well known in the art and may alternatively elimnate
said pugifiegdt i
d puifiegtand predated BINA sqamsrderr @ hordsdipraeushsiransfestadawith &
t.he protein.and t IKe. ' r .
exprespif R B PoBR R o P i P e oS BIN  prefepfype sotated
from tEOPAHehSRDeardatedih Bder €o avoid iyt Mrigpiiciteprobks. dhescdeane end cell
agent, an alternative pharmaceutical conposition na

. . y .
therapy apnraidhes aigispaciadly vealbsuiisd fernati omnEcREHEE AP W dgynisgation of

the chinmeric inhibi.tor.,pr ' . Pr ,
el TE s bR 58 Bl PRI sffocs
expresBldaRERG L hdsabelCHHePIRaS1Y s fomyd withah elsreiidhedctdrivan be
sole purified and isol ated DNA sequence, an expression
incorpyratedantoctberprtient’s gell sdiich willrthen predagedhe switep sadqagaously.
sequence or a host cell previously transfected with an
10 expression vector described herein. In this latter
e MEEont PRSMbsiEE lalso WrdlidRrahahedbyiring 90 baivesting 4 @dteolysis-
the patient to be treated in order to avoid an
associatad dyerdet int y mpmoirl eompiisiag edmywisseringdo said| mal?tllﬁé{théy

appr.oaches ar.e especi.al well suited for patients
phm“?&%@F%ﬁﬁHmP@EQBF%gaﬁﬂﬁ?#%ﬁ?Pation of the P

pﬁgﬁ? HS@Q@%’ IeBftld RO i (RBvenBih D6 PrdtbSlySahsbobidfel [dieder can be

and 1s

ol at ed DNA sequence, expression vector or host
usefulde khsephedisodst i atdismddréc wbithWikhkalkreimctisdy srietragesal such as

can be .15 ingorporated.,into th tient's.cell which
a cancg, fip 2L AT HGBoT B TR BRBRA G geoa 7 BES R IOt
Ebpmﬂ%ﬁ%ﬁ6¥mghﬁ&ﬁﬁﬁyﬂﬁoﬁkﬁo provides a nethod of treating
or  preventing a proteolysis- associated disorder in a

nEheretm Comper siefeys mdwidescgibes thaghysiolegicd! spaditin in mmals that is
. pharnaceutical conposjtion a escrj bed herein,. 20 The
pin SR o SRTPTS] 1o B, BEBLPeFEES i el Bented
i [ L% | ' £REr 88 mHaghYL cAdecase
includ@t §OEPHRI @R Ao BLRLAABULRT ARG I mUBAL ciifte
aht prefeirgd insetiotetsy theerinahaldsig humsn patiengraod the aiministered chimeric

~_.autoi mune disorder, an inflammtory di sor h.a
T LSSl o0 AL AR oL, 2Ot SHE e
speciff@aﬁ? Ef@its the hK2 protease.

Embraced by the scope of the present invention is also the use of the pharmaceutical

composition described herein for the preparation of a medicament for the treatment or
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The term "cancer" refers to or describes the
physi ol ogi cal condition in mamals that is 25
WO o8Iy characterized by unregul ated cel |l grPCIMB2R004/001040
Exanpl es of cancers, which2tan be treated, include
but are not limted to prostate cancer, breast cancer
r a-ne [q: | . . . .
prevenfion 36 BT RS AREE Bisotdbr B EREREAT D AR is o disorder
in whi€hIB kalGkreindvtivity & dqufinkaiahsuch as ecaces dn anoimiee disorder, an
) recombi nant serpin exanples of Table II1,, thch )
inflamgystesy flisersier such sh Bisnies RrosatindlynsriEenby s, andpioehpisdizdey
the scope of the pr N ' '
OReTRar ety Beae BEbs bV B R v Sk B S esiber o
metasthdi€cacepar ati on of a nedi canent for the treatnment or
WO 2004/ 087912 PCT/ | B2004/ 001040 21 prevention of a
pFhst dbanerig whibitepprotaingofdhe gyvgrtion wilkgenginHybe usediggg amount to
. the djsorder is di sor i i.C [ b
scviont s 9lop 8 Elrm Pordls? 3 81 op DIk U Ll HEIchlotc? nibitor
proteirtr Shd PRAAEaELEOL @6posifions thédeaf Rt adininidietsd dteippBedin 2as
Beni gn Prostatic Hypertrophy, or _an infectjous )
therapelitivollyl effectips amoluats Ao ftheraprytieallyi effectivrearpeunt ajseanypgpount effective

Limted to ostate cancer, br.east G Q .
to amapofiie FErap e ISP OFe OC AT IR BC PUAl €io bt Reing peated
Deterthidtid e thtRPettichlly BEaEF8lalbultEs el dvittin &t cafEsifties of those
achi eve the 1 ntended purpose. For use to treat or

skilledpinglyemt, eapagiadlyria dght aflike detnitagrdiscloshrs mpYided hpyetk ei ns

t he pharmaceut i cal .conpositi o thereof . are
AT S GBSl P ST RO RSP TR py 6 can be
estima&dd iBf{allY SroBPUMh-o adayd. MeF an@itlé, @aloky c Rl Becfolrhitedn® dfinal
I's an ahount effective 10 to aneliorate or prevent the
models ynguthaavs 2 coculpting congentiasionurangevhit infludesiies asketermined in

eing treated,. Determnation of a therapeutic .
cell ol i BCHBHAR CHL OGBS WhoRy prop L SaBTPE Pyl dpses in
hmnm%hose skilled in the art, especially in light of the
etail ed disclosure provided herein. For systemc
abhitiadideses abi alsg ba estheated fomi io afvoydatd, Eee vl mwdelat usors
dose can be _estimated initially fromip vitro, assays. .. .
technis UeatdfpIVell koveR SLDE AFi- a° PRl 7 he 2 ol AR Gptimise
i ngaﬁxlgibﬁ R o St AdGy BIOBE QA RRd bARKEsubject
admmﬁxal?&?ﬁ: udes t%:e I C50 as adet errrli ned in ° cerfél cul tur eJ.
being Hoatbd,ionfthe sobfjdct’n veaghtthe ssedtt of thedisomder theaneaimer of
. determ ne usef ul doseﬁ?in umans. . Lnitial doses can
adminggirggop andibe jpgerWnt ofghe PYEsGiRIRe BIRSK14% g, ani mal
nodel s, using techniques that are well known in the
art. One ordinarily skill in the art could readily
OfPh¢ plesent ilR@nidetmalse sidoatpagms b mdthodefos plvdsedg e whamirivehhibitor

data and wil|, of course,, g\&pend o? t he subj ect being
proteip pga pEicaseaidiactaoh pIBPILUNHHESIPS Ot he severity of the

dj , : f Y i on. . .
9 SRR FORIE S Bere O LMD B raionsic
specific for a protease,

b) introducing said polynucleotidic sequence into a sequence encoding an inhibitor
protein of a serine or cysteine protease, so as to obtain a chimeric sequence,

c) allowing expression of said chimeric sequence in a cell expression system under
suitable conditions,

d) and recovering the chimeric inhibitor protein of a protease.
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The present invention al so enconpasses a nethod for
producing a chineric inhibitor 25 protein of a
wQeotes®e? said method conprising the steps of PEl/1B2004/001040
sel ecting a pol ynucl eoti di @2sequence encodi ng a
substrate-enzynme interaction site specific for a
prot ease, b) introducing said polynucl eotidic sequence
into a sequence encoding an inhibitor protein of a
sSdlédiagrpolytait Rbtidic peqicacsacoding asubsratddctive site specific for a
chimeric sequence, 30 ¢). allow ng expressjon of sgid .
isplaying

proteagheamelei dons by thenoowin g tenent tehr@ics Sy asy or s¥31pig

| . 0 .

s 208 820HLI g 0 AL REREE SR8 SRATR St
directlP&bnt BR@4L00h04 Bvoididg Pedsegd inrtgct@rip gByohticlzen bl did%o8) or a similar

sequence encodi ng a substrate active site specific for
methog usipg shisaesee HaEP1p ¥irgoTangs Whigh fgs plsarrglayed fariaqin vivo

techni gue h : ' ' .
selectpfBEPIAER i BRps sl EARERL oSt IR CGwith theepayme of
interedt GRKQRM @ al, 2OV VI W odeRpti@YéfMBoRafeeMav ey siteslby @sihg Yhimeric

. fromliving cells thus avoiding passage in bacteria
Sindbis Birwh hbrazicst Jalirol 1492y 16163a7®i mi | ar et hod usi ng
chizmeric .Sindbis vir i ' ' : : .
e fsoo%vdm?rbe?i 15 A é/e?s S s?e\r/% (péglf @?F%\{@nésg fg?glttez%s@glﬁc proteolysis)
whichGoRav8 @efigiHe8endésh AhsHRETR) dndftegrl] hienibratsirewing dilowing the
the enzyne of interest (Pacini et al, 2000 " In vivo
attachmehieefithe substratgte thsasembrrpayesge Wictecytdplasuts Hanserpties fagtors can
. ..Sindbis virus lLibrarjes" Vi wpld, 22: 10563-70). .
bind pRARLSy & Rnrn et U hake 00 < o Elien IR penetc
assay B SAY-shQUfiShloBoBRRC MdICCHN. 30eol (Zi2g3-6)Whi ch consi st's
in fusing random substrates to an integral mnenbrane .
pRetaily hawd troeiged)a nhmberaficanhinstariab ehanhealdibiartes deredetgmining

ot Sy RS UGSy ML, CHSBRLSSI £ ARG o
positiilal Slannind 09 codARLAVAL 18rhddsegy for a genetic

assay for Site-specific proteolysis" MIl. Cell. 30; .
1 Aqather 26®o8) nanidsl iRewehiliied peptide khrarygalipves daterhenatioh of relative
conbi ngtorjal chenical |ibrari .or deterninin
substr3iepEA GE NG/ B SHULTPRLR §f e {Ges IHEFRanE fuorescence
i i | hfef, SHOSAiSAL Bohd By BHIMES s@Plncing (Hu et
1“6“8%82"? %@%‘n’gﬂ”ﬁl(’@k’%ﬁ%@%ﬂ%‘.‘?‘??&t ey IHOSILAE Bond BY Blle s@incing (Fu ¢
al. 2002 MRaiith determainhtioh ofwubetchté spepificity o€ dlopteiditung bistalrcaimybeta-
al l ows, determ nation of relatjve . strat )
collaggpaseiusingiapympabize ﬁfptfd&lﬁ’é%hy'n@ﬁgﬁeﬁf 4 L PBF300571)-
by nmeasuring fluorescence 20 intensity in the solution
phase and to identify the scissile bond by Edman
s agcHBciyraleHpedficityadf a R0R2sc iRdpietniied by phasatdispiaydéchnology, a
substrate specifjcity of clostri.diumhistolyticum
phagersigpiayed rndage erse dibrany Wil xhashe Aversity spsangrted and soreened
. ry" i . . - .
i A Bl 08 e REE A RSl i
descripbbdieretti iaplrdy té ealstrattagphagadisplayed random library that included all

possible amino acid combination of a defined length of amino acids. Thus large libraries are
constructed by displaying random sequences on the extremity of filamentous phages, then

amplified and screened toward a protease to assay rapidly its specificity.
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25 phage-di spl ayed random peptide library with
exhaustive diversity is generated and screened wth
w@eookfosma2 prot ease. This known techni que has bRENIB2004/001040

adapted to the specific cag® as described herein in

order to construct a phage-di splayed randomlibrary

h . oi ! . . ;7

B e e G
contai@ibg 1.8800%5hdehdeht byanstoaniray whighcanlkddhesboeesicdesdeomphue

extremty of filameptous phages, then 30 anplified and
becausgcindbensy 2t ehilted- 2 [0 BpEHYerANBORICRIN, B?CBI‘F{%r‘p‘%S régre represented.

mosEGH bl UL EOOHERRIRNE ML 0 BB e

phage apBiingchetndomerhapestides brednged te atigandi{Gxdlit) & dl:08immobilized
i ndependent  transformants whj ch ?oujd,tQ§n,be ) .
on an fFHEY gemed. Bk @seN-Dddumatx. Fallqwug igeubption,yith fe protease, (in
3. 2%106 ' :
e 1B RET SR 25,0 AUUAE REEIFBEEUBRAES S bt e
releas&Ofdrh tiEgdlidihasea Mo ressd plageharepead @iinfect Rpesitis badtadmto be
5 phage.dis%laying t he random_pent apepti des are fused
titrated andaarnplifiadd These Phpggs ainthen parifierhPppicriptation, gmphfied and then
. af.finity.s ' ' . - : . .
B SRR o E AR R b e oo
pentapRbti@s AP besh rkpedtell titnee irPoil &aGdemabiR highkpegsfic
expressing sensitive substrates are  released fromthe

polynucdiotidicieassnce Hingesefremderilapayedarg clongd by plaging gpedtetri dishes

DRSO R P BB e e
detern@iPlHelsb@tbnadick1¢Hea b éhd drpRe! i zed to affinity support

to proceed for a next round of selection. This
sel ection of pentapeptides has been repeated 8 tines

ip total in order to ohtain high s il . .

B Sousty SSiost e ply e FREE sl e gy ey into o
sequeMc®nEdBAE th MhittcabF BYer@itRoRde! for dk&hpls intd %d;e%%c@éncoding

i ndividual phages is anplified in region encoding a
rACTsapestio ablein chiveris sequenee. Tiea sitanf rrstrickien sisefutmedband Miu I

.cl eaved b enzyne. 15 nucl eot i di G, S .
previegilg Sefcep il A5 LB v eea i, (P DU p b X RE RRS domain of
rACTIaNbRe@theSBHUERRE 08 Mead]eB@d PBIynDAERIdiOEe@End® BESdiAa substrate

prot ease, for exanple into a sequence encodi ng rACT,
activestteas to obtain a chineric sequence. Two sil ent

restriction sites Sac Il and Mu | previously

i ncorporated 18 bp upstream and 18 bp downstream of Pl

gggt biBarRShi QB L RibRbrs20e, TAGK adpl O YRAuE Qe S £ @B RBains at

e sel ected polynucl eotidic sequence encoding a
suitabsudgturiag eondiGonsv SuisatieculReing wbiditions ehibswpinprised between 10-

inhibjto are, for exanple, produced i.n. .. E.cali
40°C dying 1&3@{51011% Gmees@i% R 5P IEBhYT B gy Geespressed
. MAl [ : |
s PAc RIS 05 998 Rt bel v, Ao o
16°C dinimgeT hcalionsi thé expresston dnd tiexprodeaiod.of Sultypintast vaglapts of rACTs.

Appl i cants have shown that in the case of exanples 1
and 2, a tenperature of

Finally, recombinant chimeric inhibitors can be recovered either from the culturing

medium, when the recombinant chimeric inhibitor is secreted, or extracted from the cell
expression system when the recombinant chimeric inhibitor is not secreted, and purified by

art-known techniques such as high performance liquid chromatography, gel electrophoresis,
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16C during 16h all ows the expression and the
production of fully intact variants of rACTs.
WO-200al08%912 r econbi nant chinmeric inhibitors can PET/1B2004/001040
recovered either fromthe @#lturing 30 nedium when
the reconbi nant chinmeric inhibitor is secreted, or
.extracte [0 el l. | . o
affinitfShisAEh Gt S o B RsRES bR P R TR Lihfiions used

to purffy %Ffaftﬁﬂla@lfecoﬁibinahﬂ&ﬁﬁleﬁe Hibiep 511 Slesdndaim PAirigbn factors such as
per f or mance |I§gld chr omat ogr aph

.. gel o
net chatasclydopithobisity 1y WDhAGDR) o8 e oV ApBaon4p Siwse silled in the art

atfini.ty chromat ograph ltrafiltration i on. f
Ak bty PR B o tshuin! O, Rien s ETH G o e
recomP@{aht Simdfic IRERIR oNaNthe Ché MRMAL BoRb®iOthEr affihity SRRRORS such as
part, on factors such as net charge

In J .
Ni*"-thiyidetopertisilioked to 4gpise ppadsiani pshichdrind speatfioply fo the His tag are also
..apparent to those.skilled in the art. For affinity
en“$8ﬁ$gwgﬁ%§W§3%§“ﬁﬂ?W$ication, any antibody which
specifically binds to the 5 reconbinant chineric

inhibitor or to the Hs tag may be used. Qther .
afh¢ phimeriqihldbitdresotsims maysherNfurtherhe asbdyed fordbeir pleility to inhibit

e il §1'eb Bug o3P S SRy GO BT BBl bk
sCatclifwﬁw SIS SR8 N 94T Jikn N Bliiser 519680860 vmn&th% describes a

urther be assayed for their ability to i'nhibit
classi¢cdi enedloidi ofingaswiing dnel qualysimgdandidghivhich as beendpnkedip thahinding of

.conventi.onal t.hod such. as the  .Scatchard . ho .
proteifSRL EUFD TelEggy R HAPREL St 2 T AaBuh beyiprotein from
unboyigt hod describes a classical nmethod of nmeasuring and

anal ysi ng bi ndi ng which has been applied to the

biAngtcoyl mEthop eptrepnige dmdneasuung s affeligtafebinyerjpunkibitor proteins

protein and the abjility to disti.nguish bound protein .
for enpyge 15 4 BEHRE TpAORIL g (SR ah IR R pie e Shogt e action of

U i B BRI AR OE B .
e oGBBLILORHNR 8L A TREA 251 A cBE LB
substriatel iahd theravpilat &y s chronsigomic toh @uamgéma sufstrateh eslazelynpure
. This nmethod requires, depending on the speed at which
Ch““?ﬁén@h§ﬁﬁﬁoﬁﬂ§aves substrates and the availability of

C n . i .

CHIERIEDN i T ST AL B SRt
activighivitie & highendfifibity dranplicit wild sypefcotuterpattesent i nventi on

inhibit the protease activity with a higher affinity

than their wild type counterparts. The chineric

i L 0r. . i

SIS seans DR e BB AlY
recombBihht]§yiatacsl] aApreBiomsye ek T dystenr cad belatduRsiryofic or a gbkaryotic

host cell. A wde variety of unicellular host cells
host cgle useful in expressing the chimeric inhibitor

pro : . ' : o

Rt e R M L
proteinb bAIHASInOéntion. Tdsk hoéls elagtanddindeswelBatiwil ¢tkaryotic and prokaryotic

Streptomyces, fung[i) such as yeasts )
hosts, such as strains of E. coli, Pseudomonas, Bacillus, Streptomyces, fungi such as yeasts,

and animal cells, such as CHO, YB/20, NSO, SP2/0, R1. 1, B-W and L-M cells, African Green
Monkey kidney cells (e. g., COS 1, COS 7, BSC1, BSC40, and BMT10), insect cells (e. g.,

S19), and human cells and plant cells in tissue culture. Preferably, the host cell is a bacterial

cell selected from the group comprising the genera Bacillus, Escherichia, Salmonella, and
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and animal cells, such as CHO, YB/ 20, NSO SP2/0, RI.
1, B-Wand L-Mcells, African G een 30 Monkey ki dney
w@ed®sToe2 g., COS 1, COS 7, BSCl, BSC40, and BNTIE2D04/001040

insect cells (e. g., Sf9)25and human cells and pl ant

ceIIs in tissue culture. Preferably, the host cell is
Exwinfh, SRGE Rick ety S8 GRSl Cotl LRAIEHRSHE, POTPL S 0

2004/087912 PCT/ 1 B2004/ 001040 25 Erwinia. Mre

preferably the bacterial host cell is an an E coli

c&alnsfomn&tm rirarsiestiornne! apprapsipteciukanyobs onprpkapeticlast cells with
an expres %r yv%Ho% 081&1 ﬁ&ﬁg% qufiécf’ m{]ﬁgltate%%ltl% \é%!ielﬁce IgcQ:oir I%%’E? the

ession “Vak
1nvent@l‘&°18 S6EBHEI1 BBe BB E REl| Ikﬁé]wﬁ ﬁletﬁbﬂs 5ha‘t Bypedally @8pdnd on the type of vector
acconpl i shed by wel | bl own nmet hods that typically
used. Wathengerd o theee mghedsfses e examplasManioly etnly Bds Nalesular Cloning,

Atab g ERVIECE Bl P o By YRR DS Bgbic fermoas

Har bor Laboratory and conmerci ally avail abl e net hods.

A further object of the present invention is to

pAcfurthI@ cdect pﬁ@ln @setsram quntlfon is tolpeovide arediegndstin kifforthe
ease, in

detect &P&a] pg?q%seaznpvdm ?r zg alzz‘gch (]jn p g%ch{lgacorﬁ%}fl%%ﬁm%l and isolated
DNA §&iueﬁdee°@1eﬁfe@rﬁdrﬁ ﬁle%@&ﬂ’cdﬁﬁﬁﬁ[ﬂ%ssm ISER 1.8 NA9 81,132

sequence conpl ement ary 't her eof
sequemcrea@nmmrserttarmﬂmeof fimgiants tharco&rand/or etianss thereof.
Alternatively, the present invention also envisioned a
di agnostic kit for the detection of 15 a protease in
aAﬁ@ﬁﬁh{z@? ROPREE S iR@nfof MsEBAViSiohdd BiabstiP kRIS tHe an:tectlon of
protease according to the present invention. Sa
a protedse ea seciméri Gintmisingy otheinario inhibipr pteeisof rygtedse mccordmg to the

S N LM X RN

from th§ %‘F(ﬁl?ﬁ%ﬁl prisRiSTBsL 6 1DY62S Wirh 8bl erwaRl @ mbleat may
ta orGtease. of a sequence encoding for a

pAsule@dslmrempthmmmﬁ spregmbi’ hctfarhi g @ty swiable sampie that oray20ntain a
protein or the purified an i sol nce
Protedgh QB diSRYIPEF CEAPEECHT HBIOTEST. AT %@d?%g 4 iy imepiginhibitor
bRG USSR frahhich érﬁ‘%nlbt otei
o8R0 e B DRGL e UBIER BB ARyttt protcin
signal will depend on the anount of pr ot ease present

The sj gnal be, detected VI
i ha¢ FigaBontis Tq?vnawag@ﬂwéwra ag %@ fetiqtign of a protease wherein

;
W e
detecta@ muaﬂy @rnnstfurﬁemtﬁlyl Bt‘)lssﬂﬂ;é sigaals aialy Gm:hlnie pmdua:ﬁsay)f coloured,

nFonent or product, and precipitati
ﬂuorea @F ﬂtﬁﬁlﬁlﬁ%ﬁ@n@méuct% @Hﬁ@ﬂ@h@f tBP 6@4}&@%@&? af espyibior ex emission

of radfg?l%n% aft agﬁg%hmggn&t oi”‘% oagétoé T @glitatﬁtnfdr ldg%lﬁﬁﬁﬁfoﬁ of@"n

enzyne ‘su

comp@idﬁcplrodﬁctd S1id € o/ o Achy ber 1abel,agg lauhdiorblope, udrogtoge, an
and may be coupled either to _the chineric inhibitor
enZymy; 8 CRICHZYIRC 138 SRRENS SHIsIAteRnFertron-degsy anarpupfyor an agglutinable

paﬂlC%%%ﬁ?%%&%%?ﬁa 81%1{1%& glﬁ)e 2y %%ﬁ%ﬂﬂlﬁr bfottem Yo the purified and

isolated DNA sequence present in this diagnostic kit.
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26 Finally, the present disclosure also provides a
met hod of treating or preventing a
WQe@tes19ysi s- associ ated di sorder in a mammal CcROPIB2O041Y1040
adm nistering to said mamm&b a pharmaceuti cal
conmposi tion conpri Si ng a reconbinant wld type ser pi n

aflélg{l]Y ﬁﬁe %resen g \;(r:]lt Purﬁ éfso %fro(r)vg eg,galm étﬁg(? gf ﬁ[gattfﬁ 0% Breventmg a

ySi S- assSoci
proteogys%oéﬁ@cﬁate@ dﬁ@f&ie{aﬁl ztlﬁﬁifr]bﬁal bonpsits &diﬂmibté‘rﬁfgd@ kaidSnanmal a
I sorder in which hK2 kallikrein activity is
pharmdesuticateretupiosition ehmansiag e aervarbinamh waldtyneriernie agihe antiyergent.
a S r .such _as Benign Pr st at
bR PO o of Bk pieB P ProldrBM Sisafiiptng disorder
can béjl%%ﬁﬂ iPEds@ theMisdrd8as FRisBrded i Whidh HRRIa00deini aEhwty is detrimental
reference to the 10 foll owi ng Exanpl es. Such Exanpl es,
such aaraecgncteo,ve@\/aelt01mmmﬁmr@er,cﬁn inBahmdtoryfisprdgr suchias Benige Prostatic
I rgr e mverghog are not intended to limt the
ype 8&%@ Op 0 PHCloNY dISPT9SH.  EXAMPLES 15 Exanple 1:
Devel opnment of reconbi nant ACT inhibitors specific to
human hK2 using phage display selected substrates. 20
Mihe fdr%oirtg@salmtimmill( r3apreviel e upderstdodeith refamehemtmrihe

revi usl descri bed (Frenette ryais.Y,
Rollow B RS I bR ETHIP5, 6 GV eesnPAEIER S HioGiooh of P aine the
preseﬂﬁl?v%hﬁ&?aﬁf’@r@ 'nBi &te@lﬁfedl &vel'i}mt RRER g@&f @B RYtdal | i krein
U of 159, 1375 , anti-hK2 and anti-PSA

rmnocl onal anti bodi es vvere a gift fromProfessor RR

Trenbl ay, Laval Uni versit%1ﬁ Canada. Hunman 25

chymotrypsin (Chtr), urokit¥EEEDI asmi nogen acti vat or

(uPA), human kallikrein hKI, human plasma kallikrein

(PK), human neutrophil el astase (HNE) and conmerci al

ACT (human plasma al -antich mitrypsi n) were purchased
from Cal bi ochem z- Phe-m Suc- Al a-
Devel&ﬁmﬁ’f & RBemtMant A Yutbito A sgedlYEto human hK?2 using phage display
OSuc- Al a- Al a- Pro-Val - AMC were purchased from

seleci@hbidhsoicitesn CFP- TFRSA- YFP fl uorescent substrate was
devel oped as previously 30 described (Mahajan NP et
al . 1999 "Novel nutant green fluorescent protein
MateR4Pt €ase substrates reveal the activation of specific
caspases during apoptosis" ChemBiol 6, 401-9). The
hK2 ao®NK3f(B5Ahweenpad fiedrftane hymret sempsi a3 p(lﬁdm)sly\é@cdbed (Frenette G,
generous gift from [ e Rubi nﬁé versit

Gervagso hn SipPpki Y- DY boaapB e e mieton 8 G- spyeifc antigen
prepat%'tlbﬁs l%; EAGHEE aﬁ@?&%‘s& 1375-8), anti-hK2 and anti-PSA monoclonal

antibodies were a gift from Professor RR Tremblay, Laval University, Canada. Human

chymotrypsin (Chtr), urokinase plasminogen activator (uPA), human kallikrein hK1, human
plasma kallikrein (PK), human neutrophil elastase (HNE) and commercial ACT (human
plasma ol-antichymotrypsin) were purchased from Calbiochem. Z-Phe-Arg-AMC, Suc-Ala-
Ala-Pro-Phe-AMC, Z-Gly-Gly-Arg-AMC, MeOSuc-Ala-Ala-Pro-Val-AMC were purchased
from Calbiochem. CFP-TFRSA-YFP fluorescent substrate was developed as previously
described (Mahajan NP et al. 1999 “Novel mutant green fluorescent protein protease
substrates reveal the activation of specific caspases during apoptosis” Chem Biol 6, 401-9).
The ¢cDNA for human o1-antichymotrypsin (ACT) was a generous gift from Dr, Harvey

Rubin (University of Pennsylvania).



10

15

20

25

30

Fol  owi ng t he subcl oning of ACT cDNA into pQE-9
expression vector (Q agen, CGermany, figure 9) and the
WO nioo8eet i on of an His6 tag at the N-term nal POf/1B2004/001040
rACTW, two restriction sikgs 5 Sac Il and Mul, were
i ncorporated 18 bp upstream and 18 bp downstream of P
1 codon in RSL domain respectively. These sites were

created by silent nmutation using oligonucleotides

Site-Gire SEIEAMAFEAGECCCET GGCAGCAG- 3' for Sac |1 and 5' -
GCACAATGGTACGCGTC TCCACTAATG- 3" for Mu | site and
Follopgng féawswgﬂqrh@g %A@IE@W@ énto pFa® éxmgssynp\feetoé €Qiagen, Germany,

ﬁguréc’ %]gﬁltdl tﬁ%mk?l}éﬁlg%déo%t YR ?g 5 tf“$ %tcég? @t {guct I il oLt %f &ﬁ%‘gg tewo restriction sites

Sac IF armmufeﬁeféﬁﬁc%qﬁﬁ‘ﬁl@ﬁ ageg u ?%é&&l ahd by dRehspERGBIP1 codon in
phagem d (Lowran et al. 991 " Sel ectl ng high-affinity

RSL @@m@pmg@ppqatmeb{ ﬂ“@ewltm)wgmr@q’q@d phzilget mu@ppgylsmg oligonucleotides

o AT o Rl [ SRSt on comi i

GCAGAN TG GTEOGEETE MERSACTAA TG-8 hidr 9, 9Ritd hat foﬂ’lb%?gjt% qulckchange
the carboxyl -term nal domain (codons 249-406) of th

mutagangsiggretodoll pupplivh by Stadeencpent amers were gener at ed by
PCR extension of the tenplate oligonucleotides wth
appropriate restriction sites positioned on both side

Consﬁfuchhﬁ of Wﬁml librar
GAGCTAGI CTAGATA NSRNSNNSNNSGGGT CGACGTCGGT
SUbS@ﬁﬁ' PIERaEPCEET GGl Sénefalmb‘u&éng\h medeied pﬁl@é[)&lmphamnadl chﬁvman et al.

1991 “S?@%@’éﬁh@h ﬁ)g.r ntltég)bfrﬁgﬁgn ﬁrg sﬁ@r r?é%%vé% ghage dlSp ay Bzoclzemzsz‘ry 12,
1083@- AN ATt RIS a?’HlsQ[b% aP eﬁlire%@]_ S%S%r-repeat—

tenpl ates are digested and purified as de
rich rpglen! ittt ptegedeSithe dart@xp]-teBnotal démaiagGodohk R4P-406)est thé M13 gene 1.

The r: %gélsgﬁgrg eoéegllfga%e dl%,;@(llﬁﬂe(’%nﬁag fgilf {hggeergﬁlgusohggggﬁéotides

d
it SRR s o URORRE, Y634 B RO Y SRFTpOBIgHET.
'TGA@UME@TAMA@@TGG{EGG@NﬂﬁNNMSNNS}?mGGGTCGACGTCGGT
t tin ortion of th
CATg éﬁg@%&ﬁ?rg& CI?Z‘}* I ﬁ%?l?ygn%é%%tléﬁ AndyP 4% Ether Grr&Dising

5 bloﬁ %f(;elg | Ve[r?x?ﬂf %ﬁ&ﬂdﬁ%tt%l%élﬁarg@greg%%sé?nggm‘cél s were

5'TGA§@TA@T@TAW@GW®@ endi5 bT@QA@@GA@GJGIHEAT\GA 3'
overni ght by adding an ML3KO7_ hel per

pha
PCR templaipt s didonted pod pgrifiedmas desgsibed in%VIQ}fS (é'g nététcﬁ é’nS@ﬁtt J.K. 1993

(13 f

L0 000 b P Bl bl B PR Bt 217,

228- i?’@hné@ﬁeﬂyﬂte DEbal/hlY aigkste@PEOS ML @kiod) rand@[ectrbﬁ&ated%ﬁk@ XL1-Blue
ones were selected arbitrari I%efor sequencing to

F). \;l“é),qep( nf picthe HArEo Ry estimgptedbfromp qrmfmtlow@ﬁmency determined
by plgc %fé{ s%?a?]?ﬂ(%t & CT% B grglgs%glgejdoceﬂs oftd Lﬁ)lrlllaaq?erfjalms Slafaeg containing

apepti rary screeni
amplcﬂhn and tetracycline (100 and 15 pgrmL ™" respectlvely) The rest of the transformed

cells were used to prepare a phage library by incubating overnight by adding an M13K07
helper phage at a concentration giving a multiplicity of infection of 100 plaque forming units
(p.f.u.) per mL. Phages were collected from the supernatant and purified by poly(ethylene
glycol) precipitation. Of these, 200 clones were selected arbitrarily for sequencing to verify the

randomization of the library.
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Thi s new pentapeptide library was subjected to eight
rounds of screening with hK2. One hundred mcroliters
w@tooMiog7ini trilotriacetic acid coupled to sephBCDEER004/001040
beads (Ni 2+- nitrilotriace2Bc acid resin) was washed
with 10 inL NaCl/Pi containing 1 ng-nL-1 BSA. 5 Phage
Pha ed the equilibrated
gﬁﬂﬁglﬁetﬁﬁelhot ri gggﬁpgag%‘é?&ni n and allowed to bind
This wéw pergepeptide Bigpatyaw asomubfeoted 3o kight rodn of Bareeningiwithiis2. One

hundreﬁ?%‘&%ﬁ?m l 1107&f1h gl‘écg%‘iuaélgcﬁ?sp\ e Sﬁﬁ%‘lﬁl?d’eﬁ‘ilﬁa@\@s and
nitrildth8detie g&ﬁ'rés@ﬁﬁ%@vésﬁe%‘gﬁh/ 18imL, Kae1/p! éb%;'c{lﬁhg 1%@9%3

exposed to 27 nit concentratlon
Phagapartieles G]Z) Q:weﬁe minind tothesqhidibtatarNif-nholotriqent eds eesivbsnd

The 1Q c| eaved phages released into
aHOW?%H E)"@EE ﬂ@ aglkatian 40k It £ b d--Udierigsxes mppgquently washed
| i
(N aCfgg 9:5%& gg{i% Fh1CO! {né\?ﬂlgildﬁﬁ)%' 0.1 g‘vxfeg 2§ f}f:%%g%‘ﬁ 091#1@ %éages and

then aqudlbvateldjai Na:(l?]dhe@hwafuetrq&e okt \irats(prbslba th 2F tahy; (fizbXddhcentration)
hK%& %%&Eh rogg of selection and plasm d DNA were

of hK doyj drid abselgption éVlﬁhégii AteasrCBH Hep pPeformeé The

cleav 'gésaitefeasédﬁnﬁgﬂg' El%d‘éﬁk@@ P RS R %{5{]9{ -Blue Escherichia coli

reconbi nant w vari a
and theauisethfos subsagudnt rrmlndsasmmdubm Aafteﬂem €ounds bNEar@aS kbt 15

. .. Sit oop in positions between P3 and P3' (see Table
mlelfi‘&al D&W?Ver%@iﬂéﬂ gy felgh, isix tpayel @Wéﬁg@&pf@ﬁle@h@l and plasmid

DNA WAM%%@W%&F&W”% GACGCGT

GA-3'; rACT6. 3,
5' - TACOGOGGT CAAAATCACCAGGAGGT CTATCGATGT
Congm@g@@@rgmen oArg@ngbinant wild type ACT and its variants.

Six V@MWWE%W%EQWN Cﬂ;op in positions between P3

and P%’ (SEGA’WWAWI{WEMH of the template
TGGAGACCGCTGA- 3': r ACTS6. 1,
oligomrclepidessoaaET CAAAAT CATGACAAGATCTAACT TAGT

AT O IR AR LEARGRAREREEEHE GAGCACTGA

GACGBGHNGLEGIGA- 3'  (where underlined sequences encode new
cleavage sites in the reactive site | oop), using

rACTgn i mer 5 -EHCCEHOHACARA S TERE GAGEINGGTCBATEIGATGT
2EE
GGAG. GECAAAATC- 3' and 5' WD 2004/ 087912
/001040 29 TCACGCGTIGICCAC-3'. PCR products

rACTYgr e d5 URAUEEEEITCRaca ATCATG MGG AGA ST EAYTPAGTG
GAGACGCGTGA-3’;

rACTs.7, 5’-TACCGCGGTCAAAATCAAGCTTAGAACAACATTAG
TGGAGACCGCTGA-3’;

rACTs.1, 5’>-TACCGCGGTCAAAATCATGACAAGATCTAACTTAGT
GGAGACGCGTGA-3’;

rACTs 13, 5’-TACCGCGGTCAAAATCACCGAGCGTGTCTCGCCCGTG
GAGACGCGTGA-3’

(where underlined sequences encode new cleavage sites in the reactive site loop), using

primers corresponding to the flanking regions : 5-TACCGCGGTCAAAATC-3’ and 5°-
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enzynmes and then subcl oned into di gested r ACTW

construct. Reconbi nant serpins were produced in TGL
wE2003087915t rain. Cells were grown at 37C i n 2 RCTB2004/001040

media (16g tryptone, |1 Qg yeast extract, 5g NaC per

L) containing 100g/m anpicillin to A600=0. 5.

TeadOBRRULILS (A AR\ S HATTED P AR in

enzynf$ Bh@ 8zh 8fbcleedifHAiTEdstania CIgf Honsnice rRebGﬁbﬁIanﬂ&ﬁamJ Were
cells from 100m of culture were harvested

produeashin (G lugagdliotirainy: &sils perromewngt 26 CdnriBsTé{maec{ imeldg tryptone, 10g

yeast BRGH Pe AT BE1 LR TP DT BBPIeTIRNR Pemls o Pampiiie-P-
galactB¥dé ggEGgWQ MenQAaaned Nidat CoﬁUehﬂr&thnrdfﬁﬁﬁﬁl\@alﬁ)“\»\flhé‘th%)éxpress1on

agar eads were added to supernatant for mn at
of recdibinentzierpans or f 6lc el G aiihe edls fions | OOmIeofrcekum wvars harvested by

contifggion SRR GAONLP AN A"E FE 0D BPBELR RERRES t recover the

total s& u"é’ieecgltctﬂﬁsnillg B}d'ﬂelﬁé td%uﬁ%% WeteSreRidveBbPeermPRBM Nafdd Ni2*-

OmM I m dazol e. purification was conpl et ed,
mtllotrléﬁﬁcwéfﬁmty a:gasdsy beadisazme mcked?o@ sofieTiatant fot 9. 0in @00k bind
0,.05 % Tri.ton X—lOOf 16h at, 4 tei_n
recomDyabssEhiAL i RIS Vs PURRRIELY PaRIedRh gQrM s gjomM
Rl and, r
N B A PR B X B M T 0o Ty i
8.0, 50@haNaGeanddlf5 0atM limidarale. Pnateiriisatier wagedniydetad, Al were
of the head of bacterioph 4" ture 7 80- 5 ‘o
dialyseh e 021 Aris e S CORMREC bt 4 Jaondr ppm R QBB BIC. The
protelé g?&agﬁtr%s ) W?%(Iﬁégéxgieﬁéédct;og ga{o'h%iﬁﬁ%ﬁ Sﬁrggﬁ%—%sag‘% hdithalized
by deRit3mietr4 oPCooMatsic BlusstaiaddeSIFe{PAI G gﬂé\(ﬂaéﬁm‘slz &M 19’7 (]_“(Eléavage
SALVET rACr8.20 LRLSRA VK I TL R VET
of strychrglgorotepuz-dugpgthe assqgmbty pf the hgaq oﬂaz\gzteglophageA"@f-’g\/@me 227, 680-
5) RGR~-SEVKI RGR* SELVET rACI6.7 KLRLTT V K |
" KLRRTTLVET rACT6.1 MIRLSNVKI MT R SNA
V ET ACT5. 18 ERSLVSP VFaHleIVE R* VS PV ET a
Substrate peptides sel ect ed by kal I'i krein hK2 using a
. y s
Ahgn%%ﬁ@&' KaS g%%)séﬁg?é t o 2 i@? Gt Eérﬁg‘%[l eCLPtP h?llngtrypsm (ACT)

e resi

and it ﬁ%’é
U % ned residues correspond to substrate pepti des
20 relocated in. BSL of ACT variants. The scissile hond

Serpiyy  hK&elacisd'substf at €5 peft i dBS i 82 deBi grfat ed” by 5 adt 5 P

nlltsﬁlbsltrﬂﬁpeﬁald%n\/nnp site in serpins is parked by

asterlsks betvveen t he P1-P1' reS| dues. WO 2004/ 087912
rACTPCT/ 1 B2004/001640 ¥ 1 T L I* S A L V E T

rACTgp LRISRA VvV K I T L R* § R A V E T
rACT;, RRISID v X I T R R* $ I D V E T
rACTs; RGRJISE vV K I R G R* § E L VvV E T
rACTs; KIRITT v K I K L R* T T L V E T
rACTg; MTRJSN V K 1 M T R* § N A V E T
ACTs;5 BRIVSP 'V KX I T E R* V 8 P V E T

* Substrate peptides selected by kallikrein hK2 using a phage-displayed random pentapeptide library .

Plain type residues are common to rACTywr, bold and underlined residues correspond to substrate peptides
relocated in RSL of ACT variants. The scissile bond by hK2 in substrate peptides is designated by ¥ and putative
cleavage site in serpins is marked by asterisks between the P1-P1’ residues.
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30 I nhibition assays and Stoichionmetry of inhibition
(SI') The stoichionetry of inhibition (SI) val ues were
waledoangioned for the inhibition of rACTWI and PEBHIB2004/001040
variants with hK2 and diffépent other enzynes. An
initial test was made with a nolar 5 excess of rACT
(100 fold) over hK 2, PSA hKl, chynotrypsin (Chtr),
pl asma kal l'i krein (PK), urokinase (uPA) and human
Inhibﬁﬁ&itzrs@glg n@l ﬁbﬁﬁm&d Wﬁhltﬁﬁéﬂg@? The reaction was
carrie out for 30m™n at 25C mn at 37C for PSA)
The stoivhioseettyi of mnHibitibe (ST) Saluks chesdem&nﬁleB for the oribiNaof rACTwr and

TR T e e
excesssmtd"fg(ﬁgl@ af&ér (5;\;1:?6 %Eé‘%ﬁhﬁﬁ? (r)chmﬂotryf)‘b}ﬁ? (@R, Blﬁsma kallikrein (PK),

urokinds€JupPAGlayd mllgamh@tfccphllﬂ Plastaded(CIC)- oz amed. Thererctiah wAMEirried

out foi Syt 7o Gl YOrC F b actgou B Mgt 7.5

150 MY 5%]1' BlobeLTiBAGE 60,6194 st%ﬂ}%h& %ﬁiu%&fz?nﬁ@c’g}vny was measured

tlon was O serve det er m hed
by adding flbatsaegt chibthaee(@- leaAc@AM@tfordﬂ@l 6K 2rand A iSwarmila-Ala-Pro-

Phe- AN 0% GhEl 2400 e 0 G ey moits ek B oy V- AMC for
HNE, aﬁ@@ﬁp fészs( %{ﬁxffows 2&{{1 x}i‘tﬁ'o@:ahﬁh% g?éb%ﬂé@ofﬁﬁ&%ﬁbxﬁ@as

versus rati to enzyne t
compa&tabtoClhlmiﬂ’mtta‘dyreaJdtlomnFid)fmehatmns Wﬂnenermsnimbdlongvds@)bbd&eed ST was
bscjssa inter cept, was obt.ai ned Ki.netics

deternyaed by BB Ing S EoTew: pRaeTati P of g A 8‘?%?%?8 FiRg linear
regresgl%}{ @%&%Qcﬁf factio ﬁaladgﬂvfgkrl\l&e;ﬂﬂrcgt? glélgdrl{eg %ﬁ%ﬁlﬁ@ Fatdsh MrRideity of

ter under pseudo I ons usi ng
uninhibited piygreassctiony vesusitht hodar (M of theimhddttor VhesynteN[1,]/[E,]), the
1988 " The behavi or and significance of sl ow binding
stoichieiryeo filHPIHoR 0F0sresPORd mgéﬁg%%hsmsmp@rcepw§ bigimed.
Biol 61, 201-301). Under these conditions, a fixed
Kin tarmunt of enzyme (2 nM was m xed with dlfferent
“WS8ncentrations of inhibitor (0-800 nl\/p and an excess

The aé%%cﬁtﬂ&ﬁaf@éc%st@ﬂ@ r infeR&dtioh€8CAR DK > PRk EBNE wWith
buffer (50mMM Tris pH 7.5, 150 Na 0, 05% Triton

dlfferem 1807Ts 0700294 BB cdandesEehide-first Srden cmtlmelsnm the pfogress curve

t f d
et §ir @i le dPet R TObenT Eheismavie’ pRCigH faeopERovagine
enzynld inhBltSrsM RIS Bz MBI Reldr Ayehis 10 @bmr et B@l)b@nder these
irreversi bl e over the course of reaction and the

condifprsga Essd ahowriof nmzyatﬁt wiMywasmivep vesdfetent qznmdmtattlons of

inhibifcRigBPD B0 D exres ot 3ubdeta (Rt Eaftishotfiiwasepdyin reaction
buttef @bnB9:ie St oAy los S0RTSRGL X0 O BOADIIIG for

concentration.” P = (vz/Kobs)
45m1rl/ﬁd2tﬁ@lfdt@8ﬂ1§ifdidud?€d'nmaﬁﬁﬁ®¢ws @&]&M@d ugig Eﬁh&%)cﬂtuorescence 96-well

m1croE I]??Icrg?dqr ré?%o?ﬁlfsf}é%)vﬁﬁh%% % at egltlﬁfg%rcofl’lgl relre It<f) ggr?erlltermble over

the course of reaction and the progress of enzyme activity is expressed by product formation
(P), beginning at a rate (v,) and is inhibited over time () at a first-order rate (kops), rate

constant that is dependent only on inhibitor concentration.

P = (y/kons) x [1 — eFs)] eq 1
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i near regression of the data using equation 1. By

plotting the kbs versus inhibitor concentration [I1],
w@2@a081d2 or der rate constant, k', equal to thePCHIB20&/001040

of the curve (k' = Ckbs / 30[1]), was determ ned. Due

to the conpetition bet ween i nhi bitor and the

For ea%H ?1?1{1%1 N %l&b Q% éa%hl:ﬁe(? f&%‘oﬁ}"’d%ére%? g&c%ﬁtracf% L&F ﬁm{bhtt%ﬁs by non

€ constant ing 1 n accoun
hnear&éé?éis[cﬁhtcﬁ‘ th€@aig asthg 8§iadion [l Py @Rﬁtlﬁé‘iﬂie m edrsisighibiay me
for its substrate, giving the ka. ka=(1+[S]/Km xk'
conceglgationd1ITh @emdwrdmtercgnst@tliﬁa 2ua] tacthy slope ppihiesufver(k’ = Akops /

A[I]), Sue- A@%% 0, (? éoxéaﬁa%o& W?erég Ng}{gwgém substrate, equation 2

below! i§ BRI ICYREN the WALl coAB@hMS HS, 19 ﬂﬁ@ t the substrat
e 1or mat | gn and ?n {l)l tore oallegcr adat | or@ mg( Ea(nm ne S#Kirae
concengiatidnSlibad the K3, bﬁﬂle snameXeCityulstrdicf fFiemgnhe %,.

reconmbi nant ACTs at a [I],,: [E],, ratio of 100:1 in

50mMM Tris, 200nmM Nad , 0 05% Triton X-100. Protein

sanpl es were heat ed Q separ ated by

SDS- PAGE (12% acryl am &I ig gjl)'y%m?%\tr]}l o) and then °q 2

el ectrobl otted onto Hybond- ECL (Amer sham Phar maci a)

nitrocel lul ose. The free-hK2 and hK2-ACT conpl exes

The Kpegfdkebefor €t IR AN Crnehyanaipnsia famtyc- ARPFrndMés PEnigr Z-FR-AMC and

R e S e AN B PR e B R

visual i zed using the ECL detection kit (Amersham
Phannaci a Bi otech). hK2 was also incubated with

west BT oaflgh 2 BBl ey R

KallilQeiQ 3K W ad iabubbtei00hours &3P0 Svivedifefdat @e&ﬁslmam AETE &1, [Elo
bl ot , us;@g an anti-H s6 nonocl onal anti body fol | owe

ratio ¢yl 08t 1@c5t0 Twist 2000w Nekdoh8atoylritan Kbty Prateingaeiples were heated
oS i S5 55 R8I Er ROALRLIGN PRI o e

electr§lﬁbfﬂécﬂorﬁ4 TBBbAC B AYRSHath WRemdsiafhitroclRNEkE OPhe free-hK2 and
hKZADEeCI fic inhibitors of the kallikrein hK2. Residues

Trgmplexeawett detecrR@lusingrameuseantfhk2naryyclonst antibody and an

.repl ac by s bs rate 3 ent ape des evi. ousl|
ok PR b B By e B rarogy o BLEyFsaiot wes
v13ua1%@\{@1ng$he<ECEQfete@ﬁ&§k@tAﬁé&Earﬁlmﬁnacﬁh Bad8). hikohaxealso
been desi gned and constructed. The scissile bond in

mcubsta@mma‘tx@TpﬁptA@B@; 3fen afl 25j6dlinatic ormdiitigs} & a [I]:[E], ratio of 10:1

in SO D RO RPIT Ser DT GAb0. B3 e SOFEEH R pestom blo

using W& raﬁh-?ﬁﬁ’ér 1ﬁ§1§cﬁ:‘1’oﬂaf‘arﬁlbo€9 kdllom @%efééﬁbﬁ)ﬂmﬁ 04 REBfdary antibody
containing an Hs tag in tefm nal position. Each of

.and prothenel dessripecdbehoved at | ow terrper ature allow ng protein

accurmul ation mainly in active soluble form Purified
under native conditions, the |evel of production
varied between 1.0 to 2.5 ng/L. The purity of purified

Prod®&iod dTSolub¥€ FecBmbi®int SHAIBpE and ¥akiadPABrsl (1 ane 1)

and wild type ACT (lane 2), as estimated by SDS-PAGE
Wild typalsgrpirso ] -entdyyeotrypsin was used to develop specific inhibitors of the kallikrein
hK2. Residues P3-P3’ located in RSL structure of rACTwr were replaced by substrate
pentapeptides, previously selected by phage display technology as described above. Six
variants of rACT shown in table I, have been designed and constructed. The scissile bond in

substrate peptides was aligned according to Leu-358-Ser-359 into RSL of the serpin. rACTwr
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than 98% (figure 1). rACT variants are mainly specific

to kallikrein hK2 A panel of enzynes includi ng human
woewsogpPht | el astase, chynotrypsin-1like (Chtr, PE@BEB2004/001040

10 hK3) and trypsin-like (BK2, hKI, PK, uPA)

pr ot ei nases have been screened to determ ne

wa SRBA B SOREIEE il AR ARG LTa & Mt i
termit positibs. Eabi 5B thideth RETrodud@hBIdv RETBrafurdGlI6wingAtdhinl 8
ACTWI ( LR-SRA RRISID) " (RR | S (. R-TT MIRJ,
ur@rlqytlmmbﬁ g 3%316_1[‘1( soAyble £3ral %un%l szf%?f &éﬁl\%zcon@tl?@ag Nk ksvel of

o B S, BRSO T 3R, A 9

Variaft 6. H(\lEnéBO) 4hdOvild B@e AAD (a3, dbestinfatdd By SDSP A (W @ysis is more
hK1 000000 WUokinasse 0 000000 a Amno

than%?o’f’élﬁ%ﬁbbnce cl eaved in RSL (Reactlve Ser pi n Loop) of
reconbi nant ACTs corresponding to selected substrate
peptide by hK2. 20 b Protease and serpins were

ncbtedfor 30 m, t .9 in at 37 for PSA) at
ract Vitgi &fe pidinty Spfeile kIR 3R " b o1 11 on
A parfPbf @ﬁ?ﬂeglﬂcﬁm umdnlneutr¥ShiPElhdtisel Ehyﬁﬁcﬁ%ﬁhﬁ%l&f@htr PSA or
i nhi or / velocity of uninhibited control)).

hK3) nd triesini-tilye (K hXd , BKcuB4) protaimasesbhave bser( §dr¢ankfl K deternfine

o 0 0 ut es s conpletely 25 inhibited
inhib %}VFB\%F%C é’oefrr g’ @wﬁA%?%and r ACT6. 1, whereas
r ACT8. 20 and r ACT5. 18 i nhi bited WO 2004/ 087912
PCT/ 1 B2004/ 001040 33 95 % and 73 % of enzyne
activity, respectively. UddbleYhis condition, wild
type rACT showed no inhibition activity toward hK2.
Among these variants, two (rACT8.3 and rACT5.18) are
specific to hirhibiiornpisiila ofgACT votandits vaseds enzyne.
Two other varlants r ACT6. 7 and rACT6 2, inhibited as

A ' CT83 TUTACT,, TACTs; P15 ACTyr
ACT(LR??M)“anta&%gg Z 'GRISE)* (KLR! ITT) (MTRJ LSN) (ERJfVSP) (LLISA)

MD 820 MD 62 MD 83 MD 67 MD 61 MD518

Protease s orp
Inhibition %

hK2 95 100 100 100 100 73 0
Chtr 66 0 0 0 0 0 100
PK 54 100 0 36 100 0 0
HNE 30 0 0 0 60 0 15
PSA 45 0 0 0 0 0 80
(hK3)
hK1 0 0 0 0 0 0
Urokinase 0 0 0 0 0 0 0

* Amino acid sequence cleaved in RSL (Reactive Serpin Loop) of recombinant ACTs corresponding to selected
substrate peptide by hK2.

® Protease and serpins were incubated for 30 min at 25°C (90 min at 37° for PSA) at a [I],/[E], ratio of 100:1.
Percent inhibition correspond to 100 x (1~ (velocity in presence of inhibitor / velocity of uninhibited control)).

Incubating with an excess of inhibitors ([I]o/[E], of 100:1) for 30 minutes, hK2 is completely
inhibited by rACTg,, rACTg 3, rACT¢7 and rACTs. 1, whereas rACTjg.o0 and rACTs, g inhibited
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5 inhibited the two chynotrypsin-like proteases Chtr
and PSA but additionally also PK and HNE. None of the
WO e@aokionant serpi ns showed i nhibitory activi t pPCHIE0MH01040
the kallikrein hKl1 and uPA3 Stoichionetries of
i nhi bitory of variant ACTs for hK2 are inproved
95 %@h@98 of 8t dntyinB actllS PJ%P@({tiV%E/n[ﬁl@er%ils dohdiBn, A1 (1B TACT showed
. determ nation of the stoichifonetry of inhibitory was
no inkibisionaciivheidwardddf 2. ghypenpthess alantsciovodirA CTas awf rACGT sag)chre

bSO S LB o S S e
inhibigdd a3V 41EPRfat 26 ¢4 ARl ROV }eS}tﬁ\éc_ttlk}elg. %E%lﬁé‘tm?g’?{éﬁbﬁl CTs20

__identical to the value obtaine
inhibiteddibe two phynaotrypsineiltel wosated hir andtPSEEbthadditipnaledibePKland

arison of stoichionetry of .jnhibition values and |
FINE.J8e5 - B depmpidael EpHay Saped @ity ActhRY agpiagiche spllikrein hK1
and yPACTWI and its variants with hK2 and others
prot ei nases. 20 ACT6. 20 ACT6.2 ACT8.3 ACT6.7 ACT6.1
ACTs. 15 ACTWI (LR ,ISRA)c (RR~-SID) (RGR4SE) (KLR, TT)

Stoiel St o tph BTErEHSIATAUNGT Ry Spricampraned dimsiealls

comp@tishs Pwitl APACH ST Mis1 I1'rIS1 'S MS] MS MS
I Protease hK2 105 1779 25 6261 34 2439 9 8991 19

The dg#ARina86n 60the stoich@imetrylF4nBiBHory was-aceomplished under phigsiological
.61295 K 150. 424 18 6217 - - 277 201 16 8024 - - - -
condiftpngror; &F{é-lgm_c strength for all epgymes tgensure the mogt valuaplg agaparison.
RO B A ST e | R AR s LG AR By e i
identibal $e thendlwer abeainedath cansieaniil A €D unde sihiler RobadieibAa@eta not

reacti ons were neasured under pseudo-first- or second
shoWR) der condi ti ons as described in "Experi nent al
Procedure". 25 C Am no aof%lé uence of P3-P3'
residues in RSL (Reactive Serpin Loop) of reconbi nant
ACT corresponding to selected substrate peptide by

Compfidort of {OicHBhREY ¥2lighibiABh Rah@E ¥ndEdcbid-biter Y constants (k) for the
reactiéf? Qﬁfw ngltﬁldF; ah%g %{hqgéé)é"rgi others proteinases.

(LRISRA)°  (RRISID)  (RGRISE) (KLRITT) (MTRISN)  (ERIVSP)  (LLISA)
MD820 MD62 MDS3 MD67 MD61 MD518 €

c c [ c c

S (k) STk S kS S kp ST k2 ST kY sIk?

a a
Mis? Mis? M5! Mls! Ms? Mls M's?
I

Protease
hK2 105 1779 25 6261 34 2439 9 8991 19 3442 139 595 - -
Chtr 134 905 - - - - - - - - - - 2 61295
PK 150 424 18 6217 - - 277 201 16 8024 - - - -
HNE 334 158 - - - - - - 159 1192 - - - -

* SI values reported were determined using linear regression analysis to extrapolate the I/E ratio (see figure 1).

> Second order rate constants for serpin-proteinase reactions were measured under pseudo-first- or second order
conditions as described in “Experimental Procedure”.

¢ Amino acid sequence of P3-P3’ residues in RSL (Reactive Serpin Loop) of recombinant ACT corresponding to
selected substrate peptide by hK2

-, No detectable inhibitory activity.
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34 In order to determne the SI values of all the

reconbi nant variants, Applicants have i ncubated hK2
w2008t h di fferent concentrations (6.25- 500P¢4/1B2004/001040

r ACT8.20 (x), rACT6.2 (0), 3#ACT8.3 (A, rACT6.7 (0),

rACT6.1 (X), rACT5.18 (0), rACTWI (+), at 25C for 30

In ord. $ g ldg%n%ﬁ‘éé% a}ggééf \f,fvgl éhegggglgféﬁg Ll% %I‘lgﬁg%,tn%ﬁ?ﬁgnts have incubated

hK2 ($dNVpw&s Qlﬂiférelﬁllbﬁ&dn&’aﬁorﬁ (6.26M008VH I3E AMC T fo1(R) tAQTY (o), rACTs 3
vel ocity corregﬁgnds to the ratio of the velocity of
(4), rAGR 1), 88 CTan £ A@mg €, Mwwww Q)fort3ﬂénm if reaction
ited.c det

outten Rysidhe? o S ST R oAl i S ook R S B Bu bt substare
(IOuM)aZ FR-AMCE Fridi@n¥l deﬁcﬁ&%@@&@pon&&oiﬁ@% o tifel \&Wcﬁiy%f thlibited

Wy constructed variants of ACT showed | ower .
enzymsea(m estheivelochiKaf thehamhibited obmp@ (AQTThe=slomas dedeymined using linear

t ACT6. CT 6,2 had the | t
regresyigh SRRy ShICOTRPG et s HEBIT R o BieePr hi (o 20
As sh@xw 111215’iﬁ{11%32péﬁl:ﬁévyl lo¥dstru¥raaagntE M@T%h@ﬂf@d lcfv&ggq’ Va-lugsaglth hK2

also t | onest SI values (18 and 16) for PK, the
than Wil typASTE.. Frowa shosegdridnisgiteéiTe7(12W7 ). antleACNg, had the lowest

SRS A b o I CACTe. 8 3 LT
rACT{ 8RREE0I M l&(?vestT @F'vaﬁles‘(?é W1 1) fAR 82T le‘hA@I%OfWX‘@iﬁuch higher

superior to 100 for al'l tested prot eases i ncl udi ng
(277).1iKi2. tw Feddantimart: AﬁIE!’%pé@ﬁ(rfcsﬁﬂ@ eACT arpdneiad T  tmdhal lagher ST

i d dat f i bi
ratio cgﬂt34 él@?fr%srgaeg%r%? nﬁ% NI K I tgéi‘m%l%@osrﬁvkg%gggﬁ (tjo %5]0 for all
&ﬁg; and mnld type rACT , at a |l:E
tested atlzge Pmaggﬁﬁéséstern Bl ot anal ysis of the reaction

products of TrACTs with hK2 (rACT8.20 (lane 1),
rACT6.2 (lane 2), rACT8.3 (lane 3), rACT6,7 (lane 4),
Vanaﬁ@é@ﬁg&@rﬂi &hIB %onﬂ;lex@%ﬁ S {vhtﬁﬂﬁt @égrﬁ&ﬁ’udﬁi dfGnhiRrs

CT (lane 7)), been done under reducing
hK2 vmsmﬂmbat@d§hlais B"ﬁ@ WIthmA@é“ 2 ANMACTHIR, raktTishodyCTer , rTACTs 1 , TACTs 18

term t he fate of itors. after .t .
and I BTA or P R AP ;]/égeSt?fP Slinglisisigd e esion prhcts of
i ;

rACTEIER XS ORCTRA ARt baliTL o (MRE DAPABT, L 180 HEACTY (e ),
rACTE Eﬂlane Sphi/sCEQyY élbené) andonipl ype de@bribne ﬁ))ehiasé)ehm dtme under

st abi as it did not over, a_16 e
reducanﬁ&%@flp%ww% @au%al%la@%% glogx Hodrtyrmioy g f?ﬁ? O inkgbjitors after
the 1nfe%'t1@ﬁmtg9&%yﬁl O o d ¥ shdMA Gk 17 RliXcubated with ACT

unconpl exe after f flours of 1 ncubati on. Teva eo]I
Var1aﬂlsa ifiiee HKREES disepbearddlvohifRtele tefonata avelehiocangriex (iﬂ)‘rﬁlh@(covalent

m ng degradation of ACT. varia i nhi bltor Furt her

ComP]@ﬁ dA@v%st@tng aawgﬁfsabé}ty aatgidngt b@ﬁ@% dgyn qypra | ot ipgwiasign period

ty ¥,
i Py AT RO R Bl £ GRBB5A ML S AL B
after 3 Bdur@oDincutifiiod. Elthaed SIvalless nhaarret indth hikkswarealoy dexitolyon-
western bl ot under reducing conditions using a nouse
compley Apr@niag deeragation é*%@ar(apg Bhitdtoss) . Al i nhi bi tor
proteins were either conplexed with WO 2004/ 087912
PCT/ 1 B2004/ 001040

Further on ACTg 3 (lane 1) or ACTs 7 (lane 3) were incubated with hK2 (lane 2 and 4

respectively on the western blot) under kinetic conditions (30min at 25°C) at a I.E ratio of
10:1. The complex formation was analysed by western blot under reducing conditions using a

mouse monoclonal anti-his tag (figure 3B). All inhibitor proteins were either complexed with
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35 hK2 or present as uncleaved form indicating that
t he possible substrate pathway for the serpin-enzyne
WO ni0a/08mot2 on i s margi nal . Variant ACTs showed PCTIB2904/001040

associ ation constants with3fakK2 5 The rate of

i nhibitory reaction wth variant ACTs was determnm ned
hK2 Jr%‘ies@ﬁtccﬁ URERERAB R AW Ashe theARL Fc‘/ésib\fe m%ﬁaﬂe ggﬁ%ay for the

hibitors. To that end, |nterac I on of

serp1rr-atzorma|1mtamctlslerspnzrrglrmhs measur ed under pseudo-fi rst

order conditions using progress curve nethod. hK2

(2nM and substrate Z-FR-AMC (10M were added to

Va“a\‘ﬁ %Wuﬂlé%#gg&g%ﬂ)ﬁ%&ﬂ%ﬁf#tg%A Lg%z i nhibitors

The rattéﬁﬂ' Blhﬂ)l(oq) reattAGRSItE virignt AETEGYaS defermirbd for6aER plotéasy showing
Represent ative progre 1sﬂé%ur ves were

reacti&@%[%t%é%g iR B endy Btresdiop on hEAANG sscombinangseapins was
s 0 D68 ka0, L BOAGSLIS, SRR A

substiagSOFRaAMIN( 10N twastt addddad vaBie: Maduitd @DEG0UEM)8f HMifors
the proteases for their corresponding substrates

rACTg solb) @G/Ts)ls (DHEigeze 44) wul ighibitptsd ACTpe (BACTAGITE 7 (D) rACTs 7 (4),

B IE L i sl NG A T
regres@ |oAsha 12@’5 hibik e tn@ MMt (¥R Wasl g1 dSLRInBEHR E%ﬁ%ﬁéentratmns
hrough efficient reactions at two active sit

After Bﬁf@mﬁﬁl@t ofifohg) assBTdRn TOPStanthea) wererdalaudated us«h@’ Kmbf the

hest.. |
proteRREN iR i BRole Ul ¥ naepangs oF VT B ACT with
chymﬁt%ﬁsﬁﬁ%s ideritRa LI %Bhs}feﬁ‘qéﬁ (EoBRY & zﬁqMMal’lqﬁtse%)% NINEY

PK denonstrating a | ack of discrimnati
inhibilﬁeﬁﬂ&@@n-lﬂ(h end vigymototpebslés: sekine paltaasss thfoulg2{fipet irdactions at two

recq i nhi hi r ACT 3andA5
active Sy DIoB ST 998047 0k TheFse L IAG Toraheena Hast a
(899151*@%: l)fvlflﬁ'l heETBerls &f&bbﬁhﬁl@&j w@thlﬁ@w% 4 §'?§? ﬁgeﬁ%q In an ast,
K2, ‘superior conpared to Chtr, PK and . e o
recontblmant A0 T gase bqe eal pitrke, with¥RB ard PKﬂlambﬁacd:tmlggt ladik of
hi,gher velocity with PK than with hK2. Exanp

disri B&ﬁ%@n e OJBRISPIFETE VRESES OARKBiSP&C geﬁ@@bmaet ‘phibitors
h
rACT} yﬁﬁ?dvslrL AL %1 eh&%e? (2%%%@%5 MR§$ feq &%Vggrb@ﬁere%sox? s?gmﬁc

ructure o wer e rep ace y Su

ACTgQ@EBt}ﬁlm&(dta fdeof 10GAIMIG Y, for HRDE sipstioporpatd®ionChir, PK and HNE One
I nhibitor (PCl) (Table VII1) as described in exa
of thegecoy@%@a%@wfé?h@rwﬁss@@@mg@é beshor veecityapite Pat an with HC2,

Alignment of RSL (Reactive Serpin Loop) of reconbi nant
serpins ACT, PCl and ACTPcl. 5 RSL sequences

Example 2:

Development of recombinant ACT inhibitors specific to human hK2 and hK3 proteases.

Residues P3-P3’ located in RSL structure of rACTwr were replaced by substrate pentapeptide
coding for the RSL of Protein C Inhibitor (PCT) (Table VII) as described in example 1.
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Serpin P6 P5 P4 P3 P2 PL P1 P2 P3 P4 FP5 PG

rACTWI Amino acid VKI TLLSALVET sequence
WORAIGETBIAAA ATC ACC CTC CTT TCT GCA TTA GIG GAQ/(BRN4/001040

sequence (codon) rPCIWI A%no acid Tl FTFRSAR

L NS sequence rACTpci Amno acid VKI TFRSALYV

ET (MDC) sequence DNéyggggﬁn) GIC AAA ATC ACC TTT

AGA TCT GCA TTA GIG GAG ain type residues are

conmmon to r ACTWI, bold and underlined residues
AlignaienesPREH (ReactiubdSerpat oqpe pf ratembinast wozned CTnPEEiNdACTrcr.

ACT variants. The scissile bond in substrate peptides

i s designated by i' and putative cl eavage site in
SCI [JI NS 1S Ilbll KEU Uy dasSt erl beRSlesl.eM}?clés L ne Fl-F 1
Seipllncc’l uuca 1U 6I CI sz" 3UUL¥§2C lljjl: IP?LUFLI%I II?T_;E[ P4 P’5 P6

I'T ll allbl Ul IIL‘,U

with the correspondi ng constructions foll owed by
rACTgfomkgﬁ?gn@ppr%prlEte €ul tlire hedid. Cellsr wdre then B T

I nducggd,.te an opti mal denS|ty to express reconblnant
inhibifors for at mbi_nant i nhj bi_t
ACT PCI %s exttactéd ﬁFSmA‘g?t SB? aSht bAct 754 Té%l 'aT6 GAG GTC
separ ? by affinity 15 chromatography using N -NTA
colu ® described for the previous exanpl e

Anal ysi s of reconbi nant ACT expression by SDS-PAGE.

rpCIgNe REGLLYa Of fhe differeng ingibigorsgdeveloped im S
exanple 1 and 2 was tested by SDS-PAGE anal ysis under
reduc#§®€ondi ti ons as shown in Figure 5. 20

TACT Yalgg&bgador«¢ne KNNT BT T OFS. Fhesﬁ_lnglbonrggmeﬁp E T
urther analysed to assess theTr speciTiciTy and

MDGH i n*f4™€o inhibit the human kallikreins hK2 and hK3
( Fi qwN2e@odon) aHHIpha&naTEaACCkTETnAGﬂr?@Bi@QAUTDkHﬁHSeGAG GTC

Plain el as u%ss & t hr an’PWT l!?)ﬁ]aﬂd aﬂglulﬂsﬁ E‘%'Elu Qc!nleé fcgtg Lu@sﬁ%‘ce t1des
1%}3& Laéygif ot fﬁés%ls bé;?on%rﬁz%me géﬁﬁ&%%es 5,803 MEave cleavage
site in Sis e sidu enzyma

speC|f|C|t|es ( K2: tryp3|n i ke, hK3:

chynotrypsin-like) but are naturally inhibited by
ACT. Wile ACT is considered to be the natural hK3

inhibitor in blood circulation, its inhibition
Briefly,do pgaguss the recombinant protein %CTPCI (MDCI), TG cells were trans?ormed

O

with the corresponding constructions followed by growth in appropriate culture media. Cells
were then induced to an optimal density to express recombinant inhibitors for 16h at 16°C.
Recombinant inhibitor ACTpcywas extracted from cytoplasm bacteria and separated by affinity

chromatography using Ni-NTA column as described for the previous example.

Analysis of recombinant ACT expression by SDS-PAGE.
The purity of the different inhibitors developed in example 1 and 2 was tested by SDS-PAGE

analysis under reducing conditions as shown in Figure 5.

Evaluation of the inhibitors.
These inhibitors were further analysed to assess their specificity and affinity to inhibit the
human kallikreins hK2 and hK3 (Figures 6) and plasma kallikrein, trypsin, urokinase, elastase,

thrombin, hK14 and human kallikrein 8 (Table VII). These two enzymes possess different
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5 Analysis of the inhibitory reaction between rACTs

and the human kal |l i krei ns were anal ysed by Wstern
w@k@t/08®1shown in Figures 6. For each vari ant sPOF/IBXQI4/001040

1g of inhibitor was incubded with 100 ng of either

hK2 or hK3 during 1 hour at 37C under physi ol ogi cal

enzynfifl d tc%tﬁ es @ﬁ&@b il L1ike %P@@&g@%ﬁf \)mﬂﬁﬁ 1 Ehgﬁarug inhibited

by AC]IO V@hl& ACTTrecdnsidehdfo OB lilys naduraClokdraihihiedr if6lbod chitddaticd, its
. wild type ACT + hK2, 4: MD820 + hK2, 5: MDCl + hK2,

inhibigen a3E82 is Wigalter.-7: MD61 + hK2, Figure 6 B shows the
detecti on of hK3-ACT conpl ex using antibody anti-H s
(tag present on reconbinant ACT proteins). 15 Line 1:

Analy5i§56f th% 1nl|ﬁ§1‘for$7 réfetion Betwilch A CYP endGE hinfRbAallkieiNO8E@ analysed
MDCl + PSA, 6: MD62 + PSA, 7: MDX61 + PSA. The

by w@m qu;@s ah@ﬁamgl%lgur\ﬁﬁ 6riar eaﬂevar@a@tqfwemr dcblﬂ ofnlrytor was

incub PO Ruh 30 o8 SR Rka R il ot 3 PR Ssbblqgical

conditidd. (MD820, MD61, 20 MD62) without inhibiting hK3.

These results confirmthose previously shown in Table
The rdswults oftth¢ yletg¢tivm) usingatbe thonnaclona andlasty andl HkgoPD Haretshewn in Figure
6 A inhibitor of the Protein C (PCi) is able to inhibit

both kallikreins tested (hK2 and hK3). MD61 and MD62

Line 1878K2 Ry t @frSm¥dcia ACEr ¥ hiRbgh . @ﬁlﬁlt@ézxcfrqrmh%& MD820 + hK2,
inhibiting all hK2 protein in ess than m nut es

SIMIPGhﬁélKZtﬁel\/é@%+¢IKdd7t Mih@)erKﬁpar ed to wild type or

R L e T N
recom®inaftR b@igapt shown). 30 V\D 2004/ 087912

PCT/ 1 B2004/ 001040 38 Table VIII Inhibitory profile
Line lofPSMD2I PSAS- €6t 2asidd Sipe KM PSAL 4 :IMBBRO tiPSr,, S MDCI + PSA,

rypsi 6216 Plasma Kallikrein 100 4.6
6: M]%%%% F} &EP%%“ %4 1126025 Uroki nase 0 - -

The amino acid changes within the reactive loop using substrate sequences selected for hK2
specificity transformed ACT into an inhibitor highly specific for hK2 (MD820, MD61,
MD62) without inhibiting hK3. These results confirm those previously shown in Table IV.
Only MDCI, based on the reactive loop of the inhibitor of the Protein C (PCI) is able to inhibit
both kallikreins tested (hK2 and hK3).

MD61 and MD62 are inhibitors with very high affinity for hK2 inhibiting all hK2 protein in
less than 3 minutes (under the same conditions) compared to wild type or commercial o1-

antichymotrypsin, which requires more than 12 hours of incubation to inhibit the same amount
of hK2 (data not shown).
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El astase 0 - - Thronbin 0 hK14 100 3.2 287000 Human

Kallikrein 8 -25 -180 10 Exanple 3: Inhibition of
wo eomasTiowt h by MD i nhibitors 3.1 Inhibiti onPOf/IB200M0001040

growt h by MD62 and MD 67 iBdBibitors The
andr ogen-i ndependent human prostate adenocarci noi na
cell line DU 145 was obtained 15 from Ameri can Type
Culture Collection. Retraqyi echnol ogy was used to
obt ai n DU145 cel | trans%?!eggngvith hK2 gene

DU145/ hK2) . Exponenti.al | r QW DU145/ hK2 cells
\(/vere col | ez:t ed and PL%%%R%%@‘% %%D@Ioncentrati on of
7.5 x 107 cells/m in DVEM (I nvitrogen) containing 1
or 10g of inhibitors. This cell 20 suspension was
m xed with matrigel (BD Biosciences) at a 1:2 ratio

and T njected subcutaneousliy (3 X I Celrtsra0t) )"nMgzs-z
Pr°t°caﬁ_é right and lighibitidptk of 8 week ol'd male athym’c

nude T Ce (WO JiT CE/ group) . CagiT TTouse was
Chynﬁ‘#ggﬁflat ed at two si tgegs. WD 2004/ 087912 86216

. 04/ 001040 39,At days 6, 12 ,and 18 fol | ow
Plas a&%irlﬁi%%ocul ation, 53003 10g of I\/Dﬁﬁ%nl\/Dm or 10099%190
10g of ACT-W were injected subcutangously. At da
TrypsgY 50 "33 36, 30 andl 41 fol | owi ng FY unor {26025
Uro J ns%cul ation, 25 or Sgoof i nhibitors (MD62 and MD67) or
klgﬁ g or 5 g of ACT-WI" were injected subcutaneously.” 5
El tFi gure 10A shows the | nhibition of tunmor growh by M
ASt¥S Prostate cancer cells DU-145 (3 “x 106 cells), -
B t&@nsfected with humapn kallikrein 2, were inplanted in
Thrombide i ce and then tPeated with MD 82 (5 or -
25g/injection). 10 Fi gure 10B shows the inhibition of
bK14¢ yor growth by MD 6790 Prostate candér cells DU 1487008
x 106 cells), transfected with human kallikrein 2,
Humapdidlikieht &int ed in nud® nmice and therl80treated with MD

67 (5 or 2hg/injection). 3.2 Inhibition of tunor
grom h by MDCI inhibitor. 15 The androgen-i ndependent
human prostate adenocarci noma cell |ine DU 145 was
obtained from Anerican Type Culture Collection.
Retroviral technol ogy weg,Mlsef 4.0 obtain DU 45 cel
transfected with hI,.'-ija£;1%1ﬂ45/hK2).

Exponent i al | knhibioion g tikddd prdvikh oelirsinbebienscol | ect ed
and resuspended at a concentration of

3.1 Inhibition of tumor growth by MD62 and MD 67 inhibitors

The androgen-independent human prostate adenocarcinoma cell line DU-145 was obtained
from American Type Culture Collection. Retroviral technology was used to obtain DU145 cell
transfected with hK2 gene (DU145/hK2).

Exponentially growing DU145/hK2 cells were collected and resuspended at a concentration of
7.5 x 107 cells/ml in DMEM (Invitrogen) containing 1 or 10ug of inhibitors. This cell
suspension was mixed with matrigel (BD Biosciences) at a 1:2 ratio and injected
subcutaneously (3 x 10° cells/40pl) into the right and left flank of 8 week old male athymic

Swiss nude mice (two mice/group). Each mouse was inoculated at two sites.
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20 7.5 x 107 cells/nil in DVEM (Invitrogen) containing

1 or | Qug of inhibitors. This cell suspension was
worRooeds i h matri gel (BD Bi osci ences) at a 1: 2PCHEIB2004/001040

and i njected subcutaneousBy (3 x 106 cells/40l) into

the right and left flank of 8 week old nmale ath}nnic

mo nm cel group) . ch
At daxsrgoig @3{1‘ gg f(ﬁlOV\Elﬂé) uqr g ocujﬁ%oaa@ oré%aufff gﬂgég é%%7 or 100pg or
10ug f)ioAbT“W'!gNérH Y@éotéd@f%ﬁt@ﬁédﬁ@}y AP8gs9Y, §@Q30§6 |3@(éhdqll following
wer e 5 injected subcutaneously. At days 24,
tumor3ﬁ)ocu2Ba’31,on3,BS orSEJgandnlﬁBJtcﬁrs (VY 2reg d tID6T) ordOqug @t ;a)glof AQT-WT
or 5 of MDCI or ACT-WI were injected

“@“”§Eﬁ@dﬁﬂhéﬁﬁ§PysyFlgure 11 shows the inhibition of

tunor growth by MD Cl. Prostate cancer cells DU 145 (3

x 106 cells), transfected with human kallikrein 2,
Flgurw& OA shm@b enRtIakibition I tenoa giew&ﬂlﬁiy MiDeer. tPrestdte dancdDeabisthU-145 (3

or SOugllnjectlon WO 2004/ 087912

X 10° paip) Bao e O DD RO s A NG, Wore I A fidde Ao gen
o BB BRI AT 5% Pl o™

pol ypepti di c sequence of a substrate-enzyne
interaction site specific for said protease. 2. The
Figure hi 0Beshowvsithhinbibitgon gfitomet growfth by pHld Hé ayestate canesir wells DU-145 (3

w10 RSB R SR PRSP SR O e

O fragnents thereof, a
e GHEMPIA G 25U oot

reof, a conbination ther eof
and/ or variants thereof. 3 The chineric inhibitor

Irdo,rotein of a protease gt Ejain12, characterized in
3.2 In] 0 1 RIbIPE. o sequence is a Reactive
The o3 AL RRR SRR o RELS e S LogpUIBA S5l Bt

from Ahﬁflealf Typb@lﬂturé’ @ellﬁdmlonE]Retcomnahtebhﬂdbasgypmstwseah toodbtain DU145 cell
rotease_of claim 3, characterized in that the
trans F@%Witbéﬂ@éeﬁﬁ PULHHEehuence is sel ected from the
group conprising the SEQID No 16, 17, 18, 19, 20,
21, 22, fragnments thereof, nolecular chinmeras thereof,

Expo&ihﬂ’@llil gﬁol\x@ﬂigSDUh%/ﬁKQ canglivere coViagtednidrebinpeedet. at 2@01&:entratlon of
chimeric inhibitor grotel n of a protease of cla

75% 1617te®11ﬂ/mlélh BN v se e comaipingHeor 198 o8 Hebiogs. This cell

suspe%sﬁon? %}ag gllXGd n}l‘iﬁxgtr%ep@% %%%% eléés? 9@?5 lrétgyr ﬁidﬁ%}ected
subcu%%ﬁs%p@ )l @OGQJeﬁMl irltb 1) ri 9 ANARS: flad® of 8 wideR ofdvinARY dtleymic

i nhibitor protein o a protease of claimb5,
Swissghvde agtettive eaicé/groupaBacihmouse was inoculated at two sites.

At days 6, 12 and 18 following tumor inoculation, 100pug or 10ug of MDCI or ACT-WT were

injected subcutaneously. At days 24, 30, 33, 36, 39 and 41 following tumor inoculation, 50 pg
or 5 pg of MDCI or ACT-WT were injected subcutaneously.

Figure 11 shows the inhibition of tumor growth by MD CL Prostate cancer cells DU-145 (3 x
10 cells), transfected with human kallikrein 2, were implanted in nude mice and then treated

with MD CI (5 or 50ug/injection).
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kallikrein is an hK2 kallikrein protein. 7. The
chinmeric inhibitor protein of a protease of clains 1
W 2008/0879hAr acteri zed in that the inhibiting PCT/IB2004/001040
pol ypepti di c sequence is ad0inhi biting polypeptidic
sequence of a serine or cysteine 30 protease. WO
2004/ 087912 PCT/ | 82004/8{} 41 8. The chineric
i nhi bitor protel n of a pro ease of claim7,
characterized in that said inhibiting polypeptidic
1. SEQUBAGR ihBibRoSFIORIN o BLARASScorhfr@nent s t hereof, a
nol ecul ar chinmera thereof, a conbination ther eof
a)  amdihbibitiey padypeptiticscqohce &CE The chimeric inhibitor

protejin of a t ease of characteri zed.
b Chideet e el SEithanc ol s SSkpcbeing FirehE b Segsisic fo
Saldpﬁ)@émél SI ng the c-lanti chyrmt rypsin (ACT), protein C
Inhibitor (PCl), a-1 antiproteinase (AAT), human a -1
antitrypsin-rel at ed proter n precursor (ATR),
asm n I bitor t hr onbi, n-

2. oTGefrdEe ittt protgh sazebi s AhF Bt gr ChegrBiEggjh th the

i S 5 SR i s

fragmémsitherqoif,re Rolebil29himbrartherepl, asmabmabmﬁmmoﬁhnd/mhvdmamsrthereof
(a1 NH) nmonocyt e/ neutrophi | el astase i nhibitor
(M NEI), .plasn nogen activator inhibitor-3 (PAI3)
3. pibg higeric o grolgin b aprotesse of elakB 2, lTastaized & that the
(
substrgtle :Llét)Nen otgeces%&tgec e is%&ch%}&%ﬁ ]ﬂo%zs)eg%{ﬁgr ol Igments thereof, a
molecﬁmﬁ oliifiRkd ﬁrbre()f"/él colnpbindtiefBlergdfasiion ogemtaibheies it or
i nhi bitor-2 placental (PAI2), human pignent
epi t hel i um deri ved fact or pr ecur sor (PEDF) 15

4. pﬁ%seha}%%{;lg tug‘ral%l or, pr%telkr)l ]ag)r%tc% ﬁ%ﬁ &?ar?ctér%cd %a that the
Reacti&8 ISkrpal 6bp suieidatis gaectdd ﬁ&ﬁ% grb %bblﬂi’(pﬂmﬁg th%IHBQI]B ald 16, 17,

carci noma antigen 2 (SCCA-2) i ndin | obul in
18, 19Q IBA), 2R panrentsdhercpt, srodesylar phlmqgast thereay chbmA'glons thereof and/or
t hereof, nol ecul ar chi neras thereof,
Vananc tﬁ%ﬁ gtr ons thereof and/or variants thereof. 20 10.
The chimeric inhibitor protein protease of any of the
preceding cl ai ms, characterized in said chineric
5. i iihé himeric pmolm@qrrpl gtinpfppoticassefickinell év fcdhafactsrizedio that the

i Si.n

protecgy R RgE o et coPamrietie o AP F Bk dinase

(uUPA)nd Buplalnd@rofiRc&ta88 (HINH) ddkyiRsd chinmeric 25
inhibitor protein of a proteaSe is MD 62 or MD 67. 12.
A purified and isol ated DNA sequence encodi ng the

o Bhimer Tl B i Sessd 4 B B el R
kalhlde'ﬁpis%hmlﬁ@ﬂ%%ﬁl of claim 12, characterized in
hat the sequence is selected fromthe group

conprrsrngSEQIDNl SEQID N3, SEQID N5, SEQD
11 and

7. NTlZé cﬁ%gﬂgiﬂligiior%%geg o'}l a protease o%Eglms ll\lto g characterized in that the
inhibiting polypeptidic sequence is an inhibiting polypeptidic sequence of a serine or cysteine

protease.
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14. An expression vector characterized in that it

conprises the purified and isolated DNA 35 sequence
wo@tooglosions 12 to 13. WO 2004/ 087912 PCT/ | B2004PODIE2A@4/001040

42 15. The expression vectdt of claim 14,

characterized in that it further conprises a pronoter

operably .link t e rifi a I~S . .
e SR Bkt WO L LS G e SO B R RO o s
inhibi’éiﬁglﬁéﬂ&ﬁ?ftiﬂ@ tylidhct ea SorPihesGieate, idgineiits dicredfph Hlechlat éhimera
or 15. 17. A pharmaceutical conposition characterized
thereofyp gamahinationdberpel adior yagntaheredli nhi bi tor protein of
a protease of any of clains 1 to 11 as an active
agent, and optionally in conbination wth one or nore
9.  Piras BEaRHE ifdbitot pREERIIfAPr6teRIITICRIM 9, dkhrdderiAd B tHAOthe serpin
of treating or preventing a proteolysis-associ at ed _
sequen¢esio selested om theygmeap compnping herngy-laafidhymotiepsingACd), paptgin C

s t he phar maceut i, cal, conposition .of imal7. 19.
inhibi P, am B SR A TP R RE Loty oo BT o préclcor
(ATR§i o580 finih $nlfbithr §RAPS huinfhnVMnkiCGhrddbin-T Prdeatsot M’Flfﬂz, rotease
activity is detrinmental. 20. The nmethod of claim or
inhibit®,1 0¢ RE O3 dweranzeHagen-tinding predeid 2gpoectiesor (SBR2)c pretense indubitor 7

P17, o G TG i Srineh 2 (BBS3R AR Bt ot e Cilinfibisg c1 ),
mono&tehaatPht1 288tk didhidtor (Mgmﬁgmmgaf&ﬁwbﬁﬁ%@@fﬁ,(SAB),

breast “cancer or a netastasic cancer. 22. The net ho
proteagé inhlilatom4Z0]4) cprateass ishibiteds (115, ipattedsh enlibitdra2nBI1®) yhuman

di sorder is.Beni Prostati.c hy. 25 23. Use .
plasmnioLeh A BT FRIU BT CBCCathIGSP B (BA-dl oS PIAFGHnqRg activator
inhibiRSr&PARA&n P @P&fZ)f’hun%qﬁ%lﬁ&ﬁ"ébitﬁé?furﬁ—ﬁ@lﬁeﬁ%ﬂﬁeﬁ%cﬁﬁor (PEDF),

prevention of a proteolysis-associated disorder in a
proteasamniubitor 6ZBI6)sretcasscinhibiitngS (RI8Y; lpadteasg 3nhibiver @i ey hueah

in that the disqrder (i isorder in which h122 30.
squanigys F FPoRe Ry (SCGR N REPb el (ol et apaiigen 2
(SCC%&SH);F?gﬁgfg’gglg%ulﬁlgﬂ oi r’r%u%géﬁiﬁ sor 81!3?8,6 12%5%t%$ﬁa$£?6§§énems
theredd] moledelar cirimaras ithdfrexdf} ¢omisinatione tlobegof aBd/oP Bariddésethereof.

according to claim?25, characterized in that the

cancer is prostate cancer, breast cancer or a

. . [ . | . , . .
10. Rk O o e pr RS AR OIS gl S, characterized n
said cBE@mrgnnhiBitosprateircoHy petdasopRylected from the group comprising MD820,

MD 62, MD 61, MD 67 and MD CIL.

11.  The chimeric inhibitor protein of a protease of claim 10, characterized in said chimeric

inhibitor protein of a protease is MD 62 or MD 67.

12. A purified and isolated DNA sequence encoding the chimeric inhibitor protein of a
protease according to any of the preceding claims.

13.  The purified and isolated DNA sequence of claim 12, characterized in that the
sequence is selected from the group comprising SEQ ID N° 1, SEQ ID N° 3, SEQ ID N° 5,
SEQ ID N° 7, SEQ ID N° 9, SEQ ID N° 11 and SEQ ID N° 13.

14.  An expression vector characterized in that it comprises the purified and isolated DNA
sequence of claims 12 to 13.
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40 28. A nmethod for producing the chineric inhibitor
protein of a protease of clains 1 to 11, conprising

wo b@4o8ps of a) sel ecting a pol ynucl eoti di ¢ SPC/EBR0EH/001040
encodi ng a substrate-enzyndg2interaction site specific
for a protease, 45 b) introducing said polynucleotidic

15. Sﬁ'%:'lenﬁeesgllpﬁtggcsta{,? cgalmnlcf C gc erlzne% 11%%}1ealt QLH;M&%mpPses a promoter
OPerabifﬁP%]Fet‘iltﬁtW Jed@n g&i?é?@ §eq3$rf°8w ng expression of

said chineric sequence in a cell expression system
16.  uhdekaryetid erghyplearyaiediosi eshlgranyiected odhghy garession vector of claims
14 or BCT/ | B2004/ 001040 43 d) and recovering the chimeric

i nhi bitor protein of a protease. 29. The nethod of
17. CA®h ﬂr@é%eutﬂéﬂé&ﬁﬁ&[ﬂ&%afa@tehﬂ&i inth@ht mpriseP thigfem@dnhibitor
protenpgf :ﬁ Fithly%\f Sfhimé 1 RS ?f Xs L 8RB LG, d%%tloﬂ—:ﬂﬁl in c?]mbmatlon

net actérized in th
Wlthog‘fl If%feep con% l%n a@@e él St n%cul turing the ceI I

18. Sé%qeﬁsscilgfnt S%ll?%g;n gr%%@%ntg%&gg{?gﬁy%%gs%g vvee 8?;1namammal

comprésireg atmigisferiag 1o prid nmnmﬂéh%mmwhéféﬁempﬁﬂgn ebelaing 7.
ina 10 tenperature of 16C during 16 hours. 32. The

19. nEhdmethotl of tlaind 8 ZhataoteBized mhthataht éisomledisianitonddr s tvipch hK2

kalhkﬂ@i?n éoﬁvgyty ®vwedehyl. separation after extraction of said
chinmeric inhibitor protein of a protease fromthe cell

G/EHJ %%ﬁfoﬁ%f C%Xﬁtlg%hlé%lﬁéctegggd ﬁﬁecflgtqge ?ﬁgoﬂla 's@cggoer an
t1 (;i: 81((@ ag 1 %pa anfgcrt]iog diESider. C Imeric
auonﬂlﬂ?ﬁleb f?{fl > BF By ?ryél er)F it Sh&L M HREh BV d"
affinity chromatograp E/? The_ net hod, of cl al ns 2%
21, t'Bhamethopaf sleia 20 Zdgrac fltZFFb’cn thpiche RFEH IS PTOSHIG EANCEN Dreast
cancepyrat wetastedic ganc@ protease is further assayed for its
ability to inhibit the activity of the protease. 35.
22. ThRe ARtHoadf efaire 8] dMradrized BrthatthaidbiendtagdidonddriaBenign

ProstatiB®IypeifopB¥Pr €ssi on systemis a eucaryotic or a
pr oK aryotpl c cell. 25 36. The nethod of claim 35,

bga? tfhéiﬁ Zed | nncgi;c gﬁloﬁro?léfﬁn}ﬂq% f? t?xg He tiBn of a
neicgaes g PEENEIOn 14 PR it oy Pl
that it conprises any suitable purified and isol ated
24.  DNee swqubing to daimedy, ebarpeterisedria thpt hasliswngsrs 3 disgrisem winch hK2
kallikididlact®jty5s défrim@ntalll, 13, a sequence conpl enentary
t hereof, fragnents

25.  Use according to claims 23 or 24, characterized in that the disorder is a cancer, an
autoimmune disorder, an inflammatory disorder or an infectious disorder.

26.  Use according to claim 25, characterized in that the cancer is prostate cancer, breast
cancer or a metastasic cancer.

27.  Use according to claim 25, characterized in that the inflammatory disorder is Benign
Prostatic Hypertrophy.

28. A method for producing the chimeric inhibitor protein of a protease of claims 1 to 11,
comprising the steps of

a) selecting a polynucleotidic sequence encoding a substrate-enzyme interaction site
specific for a protease,

b) introducing said polynucleotidic sequence into a sequence encoding an inhibitor
protein of a serine or cysteine protease, so as to obtain a chimeric sequence,

c) allowing expression of said chimeric sequence in a cell expression system under

suitable conditions,
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30 thereof, and/or variants thereof. 38. A diagnostic

kit for the detection of a protease in a specinen
webanagderi zed in that it conprises a chi neriBCT/IB2004/001040

i nhibitor of a protease aceddrding to clains 1 to 11.

35 40 45

d) and recovering the chimeric inhibitor protein of a protease.

29.  The method of claim 28, characterized in that step a) is performed by phage-displayed
library screening.

30. The method of claims 28 and 29, characterized in that the suitable conditions consist in
culturing the cell expression system at a temperature between 10-40°C during 10-30 houss.

31. The method of claim 30, characterized in that the suitable conditions consist in a
temperature of 16°C during 16 hours.

32.  The method of claims 28 to 31, characterized in that step b) is achieved by separation
after extraction of said chimeric inhibitor protein of a protease from the cell expression
system.

33.  The method of claim 32, characterized in that the separation of said chimeric inhibitor
protein of a protease is achieved by affinity chromatography.

34.  The method of claims 28 to 33, characterized in that the chimeric inhibitor protein of a
protease is further assayed for its ability to inhibit the activity of the protease.

35.  The method of claims 28 to 34, characterized in that the cell expression system is a
eucaryotic or a prokaryotic cell.

36.  The method of claim 35, characterized in that the prokaryotic cell is a bacterial cell.

37. A diagnostic kit for the detection of a protease in a specimen characterized in that it
comprises any suitable purified and isolated DNA sequence selected from the group
comprising SEQID N° 1, 3, 5, 7, 9, 11, 13, a sequence complementary thereof, fragments
thereof, and/or variants thereof.

38. A diagnostic kit for the detection of a protease in a specimen characterized in that it
comprises a chimeric inhibitor of a protease according to claims 1 to 11.



