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| NHI Bl TOR PROTEI NS OF A PROTEASE AND USE THERECF
FI ELD OF THE | NVENTI ON 5 The present invention relates
to a chineric inhibitor protein of a protease
conprising an inhibiting polypeptidic sequence and at
| east one pol ypeptidi c sequence of a substrate- enzyne
interaction site specific for a protease. O her
objects of the invention are to provide a purified and
i sol ated DNA sequence 10 encoding the chineric
i nhi bitor protein of a protease, an expression vector
char attHsriTeR (PROTEINS Rata PRoreodpminsEs: sakebsouri fi ed and
i sol at ed DNA sequence, a eukaryotic or prokaryotic
host cell transforpedn oF tie INvESTIEX Pr €ssi on vector and
a met hod of producing a chineric inhibitor protein.
BA PinCntibirEe] dtNVENIH D¢ idBbidr pRtdin PFQh&ERS comprising
gggressed bé_|lVlng organi sms, proteases are anong the
an pbiting pelynepldic saquengeeidz loat opsero iepqugrge|of p sybstigderd
enz Qmerach& gi%%f)eciftgzt}graj btt%és@.l i nteractions between .
rotease an substrate and subsequent cl eavage |lie at
t hédthasbjeds oftheiasdntispse ta providd 2 pesi§echanid adolataddd b4 semmence

events j.ncludj.ng thronbpsi s, coaqul ation and, _
enog g PRSI PRI St SR SPE D ary et Ve stz
thaﬁﬁé’df@@h'ﬁbs Bﬁ@bﬁﬁi‘e&&nﬁaﬁdgﬁa@ D'l(;]WsGdi@ﬁL&ﬁﬁﬁukh@&ichﬁ @fbrl;:aryotic host

searched i ntensively based on t uspicion that it .
cell dgiftermse vifh KBS/ SPEETY ver i Wéﬁgﬂ%‘&?ﬁ T8gfioEs & pesrig inhibitor
proRinOt eases have been involved such as cancer,

aut oi mmune di seases, inflammtion and infectious

di seases. Different studies done with antiproteolytic

agents in cancer PARECRANP 2 HEE BRPNTCYease (such as

rheumatoid arthritis and enphysema) nodel s have al so

Sheym prrilskRESE bR SRR, RRES% G BRlong the most critical in

streng?henlng the antiproteol ytic therapy and the role
medifting petharsef erditlifeend dorbtie fase e sl nteraqhpen hefiees profegse and
sub&f%?ergﬂ!i SubsdfleR ERA8L fe £ BN GLeor és?é}neétﬁmp&eessgﬁtiatl Gﬁ)lorg%ﬁt

common di agnosed ¢ancers in rican nen, proteases
events icluding dwaabosie, qoh@Natian pideptrdsis ol e in the nal i gnant

behavi qur. .of ncer. [l S.] ' rapi d.

o obpS e rr A B Rted eh D P el R g e
searkladd|inthisiely badel ) thesadpizion thas it aoitld ypskeayficide én maryipathologies

pr ot ease expresse redomnantly in the prostate.
wheSRDREE R DIeh FED 1 OB R R G e B aton and
infelticdS MBeasddNBifloRASsIdRE ABid WitteBfBR6ly@RSagantslinagR@sirdc

mar ker for prostate cancer (Deperthes et al. 1995
inflammatory disease (such as rheumatoid arthritis and emphysema) models have also shown

interesting outcome improvement, strengthening the antiproteolytic therapy and the role of

balance between proteases and antiproteases.

For example, in prostate cancer, which is one of the most cornmon 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 ofprostatic kallilorein hK2, also known
as hGk-1, in human sem nal plasma" Biocltina Biophys
Acta 1245, 311-6). Beside its role as marker, its
proteol ytic activities suggest that hK2 coul d
contribute to cancer progression. Several potentia
functions for this enzyne have been proposed,
including 5 the activationjaof urokinase-type

pl asm nogen activator and inactivation of plasm nogen
« t f - PSA.

ARl Blosh ARl %, B RIoUA R ol Sgne pasma”
Bizcmhzudﬂwphjwkm oy 1n- a)act or binding protein (1G--BP)

f or vi.ew, see vel opnent _ of
f oo dHBICRUTOLS 4 ﬂ%ﬂf o EIOLEBBE? ¥of lwh?%uﬁ%?ﬁtaﬁ%% PO ERRIbDIe o
&8 a6€ Se & h
CHR I Rt SR 1%’@%&1&5&%;?4 ?2%”2“%?1?‘? bebitfroposed, ncluding
therggifvalen afirakipse-thilep lsanopeaniilos petingativation nplesmindgeh a
a@ﬁr%ﬁﬁﬁim& qhéﬁkfﬁtﬁﬁbf %&gt 4. & alhtiofl ot ﬁlﬁ dl‘f g?]dsde%ragahon of

particul a pros cer.
illﬂill'@cl'dwwﬂofacmhlmsdlsg)l&oueiﬁu(K}FeBﬁMfoereweWSed'—ﬁbm 8t al, 2004

s 4.873.and ,6, 4 nos t hod

Peetpat PrRimm R pn ROl S RalleRtt banire Gey
sdidcted m&smesr’(b:am&oa}'&mmmﬂ-m 0 account its prostate

tls e speci and the _invol verent of al

SI&L%‘ Efp IPF% s&»ﬁnﬁ@i@ﬁ&g CHRPBT 2 gR5GEF SpmRIRE Withk2

pﬂo&as@ l:SbieR REG WL P68 cﬂlc&@hﬁ%ftﬁhlaﬂ} ﬁl%[@ﬁ?c%ﬁc%l EQ&Q &k the

(Darson et al. 1997 "Human %Zandu ar kallikrein

i

digqerery ok Fessific Spmpler, USrRstenta 0i284.8 Tt avnééﬁ?z h@ fireylide a dxagnostw
f e cancer
~RBePLEMIAk BFRAALE YRR kol B0
dev dlgpersint ac@frun'slpﬁemﬂaltﬁcﬁsawdpdmfqumrastou gl @w mmrelasment of all

ol B0 RSl B LG 001 D s o

e use or can
thirepesd eatid@aenm Btgzl.tlﬂw ‘Ghmpi glasdilan kalfikroh @4RK2) expression in

I nhi bitors). fam ]|y, ichis alarge fam |y of .
oo RSP A Feoalati o pefime adius: EPGAD BRore g aser
U@mg;a ) |86’£}6@)a“[h@dff&6 abS®eloplRAsEr sPécticend onfias@dphiiteAS

be subdivided ipnto two groups, one belng

n
m]iuﬁ‘i?ﬂ%"r“fjSFPS?C%MCE‘pWéC“b]ElWQFOIﬁB’PIHI? hhvsfid-ory. 25 Serpins
contain an exposed flexible reactive-site |oop or
reactive-serpin loop (RSL), which is inplicated in
t heThase Biogsaseiiginbiler eandidiies qnbateiopied prpngehe sornn (iuing aeotease

@Fﬂ Q&%Yl\dfﬁgﬁ' 16 is Q'Iﬁ%%%é}g &}p&cﬁﬁe ﬁ%dqfﬂxe ‘fellgﬁ%if&%% c%plex

scl ssi | a cova
physiniggiekpioeesfes rlitess pidtkinet df algrubds 1dda cah be @0 AGIdeSintatwd groaps,

on e By PR AR G259 BU5E. )™ For mati on of this

C onfrins dontdincee sxosetbfenible3act endite lovp ol madive-serpin loop (RSL),
W}gcgﬁlsrglraﬁl)ﬂ%‘?ﬁgg@ Zlﬂgre{chgg {JVHE Yhﬁ ::p{ltg x?; télrge[t %}/o?erlr?alsg FXHCI:WQI?g the
binding to the enzyme and cleavage of the P1-P1’scissile bond of the RSL, a covalent
complex is formed (Huniington et al, 2000 “Structure of a serpin-protease complex shows
inhibition by deformation” 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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specificity of serpins is largely attributed to the
nature of the residues at P1-P | positions and the

| ength of the RSL. Changing the RSL domain or the
reactive site of serpins is one 3 approach to
understand the inhibitory process between a serpin and
an enzyne and to develop specific inhibitors (Dufour
et al. 2001 "The contri butBon of arginine residues
within the P6-PlI region of alpha l-antitrypsin to its

appr6RE td dervthridthd 1hjh1biﬂory gBeak bR addifin 38Ry drzFndiH to develop
Plotnick et al. 200 The effects of reactive site

specidie s biaTs SR prest an%l?oéu The gpnmbgt@@rof pigHnsfresidues Bitlgethp PPl
Jregﬁ)ln%f1 ﬁgﬂa) r- At mMoRE ﬁe\écﬁﬁh Rith hEIC! glf' %ﬂerrg 57, 359%? %’7 3°) -

Sever serpins such as proteln
Plogvithi gp hia®MR (T heaefifests bd?reavbifmtb ldcaticlon tmnnhtbztwmrbpeytm lofithe

.A t ” b identified
ek PLERRE AP B2l Sekinan kallikrein 2

( h62yeralRethin@ich Ry R6kRAIEMBBRS] dJ &t:@l@@xmﬁ,%ﬂmﬁlf’o%ﬁ)n-m al-

rapldly conpl exes with protease 1nhibitor (PI-6)
ERkEER (ACIonop P30 BRIBIEY. 6 beerdertiGed JC2 nligors (Saed:
et a%@@le“}m%ﬂn lcéﬁﬁmﬁ §)(1P1I><§ g@: R?Jsfafé%bé’cn@nz]%’ygeﬁ%@&)eégid Y to

formation between I's mal
compésxpiuidsproiease BEbitSey (Pﬁﬁnremse@ﬁgrﬁ’pldsta]msnctmmn selst Int fie

f d f
Ca:B§L94 % 'ﬁg 96%1@%& ?low%gjg}aleg Emna%%n 0 L eenlt }@% aing ﬁ’ng d% mﬁ%w

ke en Now, on
attrFoaﬂedl tokBSiIluns lﬂulﬂﬁms.'eo’ﬁ@ at }NhPtih)oﬁﬁ@ﬂ iof the BIL yanl udRiveiriblel 5
L1.iKr.ei and use thereof in therapeutic and
pepgﬁlle ﬁ%@fﬁ’é Wf‘ﬁhﬂgéenﬁﬁq}% been discl osed (patents US
6, 057 287, US 6, 333, 402, US 5,994,125, and US

5, 795, 865) wever, these patents describe the
pr @19 ﬁﬂléiﬁel"r'cltiﬂlilsbﬁf ey §a1lﬂﬁﬂf1 ingibétors ot tlbywet Scally inbditi ne

plasﬁﬁrkﬁl'h%@ﬁl' Mt MBSEdT in ih@lla%éﬁh& M dﬂéﬂésﬁg mPRIR HA%e beBBsclosed

eS eci al protel ns tha ar e ous to
(patpr 5 EO8H | fprgieins that B T ST RS )

pate a:af:stcﬁbeqﬂ b(ﬂl%tlo :’Yg" ﬁa%t%&qffdt fme%@r&l{}l}f%dug lEU ﬁlvfllegllrﬁ?‘e% ﬂj%gm

-k reins. Bes el ng Speci
mhllaaa)h' [Quwtzelomalns hedep eqna'ﬂylprctt@mzahea p1® homblpgous mnllujropmblec ul es

assoaa% ed c?agqu flon llﬁllbl ”@,Agajofg {z ?mﬁ;ﬁ g{%lc %El&%@ﬁ' ﬁgﬁ?ﬂner

kalliklemsuse of pr ot eins inhibiting their targets in a
at deconpl exatjon

reyersible manne ear e.risk. . th
of Bieifs %P&SB ffﬁ‘e@%}@%ﬂl e, Qeseil ?‘%‘SWS %QUTtﬁém@fla?lsculeS
and ﬂﬁ@toé}ﬂétﬁl AkaBeeain d«ll%t/éiﬂblla 2HaGRE. OB BE Bk hAfo$ dradBacl 88G(si bed
erein, is that this |eads to the formation of

appr%b i thahh 6&6%?&&%9 iplbiting thpinfapgets an @ Feacrpbls mannes beagy thetisk

that ddoRPlexatibd GRS tbiPAse rdIBRR AL aciifhyyf, Ur t her advantage of the
present invention Is that |arge coval ent conpl exes

are known to be quickly elinmnated fromcircul ation.

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 kmown to be quickly eliminated from circulation.
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304 5 D (US 5,827,662) discloses a nethod of

produci ng reconbi nant protease (antichynotrpsin

variants) inhibitors capable of effectively

nodul ati ng serine protease activity. These inhibitors
conprise a hinge region of g reactive serpin |oop

(RSL) which have nodified am no acid sequences.
Ac@xsrsd;izngszt disctokr® a melb@lnfpducing fregnbiriam geteas Ginteny ngrppia viriants)
mthl ors ca Ré% i%?t?ctlngeﬁt %gbqﬁah{gg %mh Brgé st Ec‘ﬁ@lgf ﬁ'ilcde 1Rl@mt€g c&rﬁﬁﬁe a hinge

[ 1 ne and |s
wgio Qf'péﬁﬂtt’aﬁtﬂ%fb‘mfdﬁ%lﬁtwhtﬁi* hatVﬁ@ocilféfé AMing ?C“hséil‘ﬁ’tcﬁi AFREInE e
tiordiilhéat th@mhg@@dibvik payt obfhe REIL fid e;aenesml ;mhmuap P {(sexesludb?,

4@%0u%ctolugl\/\g%n l_ﬁZI%.SILS% %n iglr n t%%%}lao en tgig:l'i(?o f(Q' a@n apl tile

ropsin having a utions a
kaBIIODi agtmvltssgemms e Cp'@@il f.ilioysds B36) 361. These anal ogues
exhi bit chymase inhibitory activity and are used 15

bg?vp(gq%ﬁgqﬁgqa{ové etnﬁ 8gt1eho:f51pflar ntgnty?no 10 sm:imvm& ammo taCnFSUBStIthIOHS at
sieveass biompaitions 36361 cThgﬁesnalt@tﬁNMMW GhﬂﬁlaieHIEllhltNVEW ibaNd 2@ used

il Iﬂﬁ g&gtﬁn oitnlibﬁlc%t@ &r 1@ frediBt R i@RRM4 o B‘Nﬁerlﬁdg%pekfﬁsl&cimury or

rOVI reconbi nant 1 nhibitor protein of
Na\ievtiORP@ilwdﬁiOtSh hi gh specificity for sai d kal l'i krein
and use thereof in a pharneutical mgOS|t|on Thi s
i nhi bitor protein|S§N@ﬁ$$%PF@HEH§GﬂﬁF Ms it conprises
a serpin sequence wherein the Reactive, Ser B* gg tei
P6- P6'  biferedoss: the QuiphpiiheEib Rt IR g PRYER? 5 'é%{'%t“ Qg protein
subslikrait @ntﬂﬁi@h specifdity dor Sedkiied and pe diefepitn f okarmseatiq! composition.
8L st Rl QBB CALY 28R bbiigisd! AUIRN LGB RAN 18 Reacive
nD ecul ar nmer a (%ereo? nbi nat'i on t her eof
el beop\RErRoa At widt %ﬁ@F‘e*éﬁ“eﬂcAﬁ‘”B‘tfﬁ%rm &Fﬁit QB4 subfraipgiive site sequence
épad{ﬁmof e k:ﬁm&ecm ibrowgicﬁi@ aatieUtaghénastthaand 4 siokatae dhiDBYA thereof; a

%%%Cﬁrmqg mva & Re feeconbi nant i nhibitor protein
el n, an expression vector characterized in

that it conprises said urified, and

sequencén 8Her ‘ﬁ’leé‘u?fd'i‘eylﬁ‘tei"gc'"df' o rayli‘i't‘??l #e éstOIagl\lﬁNA $@rence
&fcﬁl’l@ﬂl&ﬁ&ﬁﬂblﬂﬂnf inhibifer srotei pf Sabikion, anegiresion Vctbrhiriwésrized in that it
?onllpgss:eg sag gun ied %ﬂ(? %s%fa{ed d%egetqﬁeg& !m% ei: Quk%&i(:' gepra(a%ichﬂgt cell

reconbl nant inhibitof proteino
W&Hb@kﬁ@ﬁmquﬁmﬁm%%@%%d conprises the steps of a)
selecting a polynucleotidic sequence encodi ng a

substr a?\l X r_]ect BF h%ﬁ)?e%t ‘anen%[o} % tﬁgﬁ&l f IaCmet??'oe fEIDBTO‘?UC'ng the

said ka oduct I'ng sail ynuc otid
saqmgwﬁemmnwaﬂﬁmsﬁqﬂﬂﬁﬁél@ht@ﬂhﬁgmﬁ%ﬁﬁﬂﬁs§@dﬁence so

as to obtain a reconbinant inhibitor protein_ of sai

kal | i Risefeting eyebapdisifingaerpeaednsh s BrE s yme &E%%‘?‘Wéiﬁtpe“ﬁ“

i nhi biot paidmrIGt-eh,n of said kallikrein in a cel

b) introducing said polynucleotidic sequence into a sequence encoding serpin sequences so

as to obtain a recombinant inhibitor protein of said kallikrein,

c) allowing expression of said recombinant inhibitor protein of said kallikrein in a cell

expression system under suitable conditions,

d) and recovering the chimeric inhibitor protein of a said Kallikrein
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expressi on system under suitable conditions, 40 d) and
recovering the chineric inhibitor protein of a said
Kal I i krein BRI EF DESCRI PTI ON OF THE FI GURES Figure 1
represents an SDS- PAGE anal ysi s under reducing
conditions of purified reconbinant ACT. Variant 6.1
(lane 1) and wild type ACT (lane 2). 5 Figure 2 shows
the stoichionmetry of inhibi®tion (SI) of hld by r ACTWI
and its variants. The SI was determ ned using |inear
regressi on anal YBA'EF RRSCRIRTION 98 THE BIGURBS TIE ratio (i.e.
the x intercept). 10 Figures 3 A and B show the
formati on of conplex between hK2 and reconbi nant

Jdnhibitors. r i ndicate hK2.(E), .inhibitor (1),
el s afm SEISGASER v S ity it a BB, 1 he
recombinBicICTNV@fanhiS2 (1% 1) AT HRFACT Baéayi ant s under

pseudo-first order conditions. The interaction of hK2
and reconbi nant serpins was neasured under 15

. 5 : B aqr LV
T S L SRt el SML L O o B A B et
wag faterpined nymgdinetrivegréssion malysis %0 dxjraSDEs BACE ratiarfid. (b8 ixs
hn&&g r reduci ng conditions of inhibitors devel oped in

exgﬁbles 1 and 2. 20 Figures 6 A and B show a Western
Bl ot analysis of the inhibitory reaction between

. recgonbi nant. ACT and the_human kallikreins hK2 (Figure
Figg s S dn oy (e iB Pt ol oA Ao pRB s
Ao ingichte BRLIHNEASIR (D) MIB R AT TRbAYIS (E-g. shows the DNA

and protein sequences of M2 Figure 7C shows the DNA
and protein sequences of MD83 Figure 7D shows the DNA

. Olak oy 0 Ei .

Flggfl\% 4R thowSRHGRGESn 912 Z%/BE\IT @9&%&%&@@%@%&? rst

and protein sequences of M igure e
ordpNAndiiahs.pibe trdsraction gUidicasd rasbmNDEE SrpiBSwisingrasteedAGighows
e NGy Iy ' ces MDCl 6 Figure 8
P“%Qﬁ@eséﬁ %ggﬁg%%%g@?%%%¥§$W%§f%&gquences of ACT and MD
inhibitors. Plain type residues are common to ACTW,

Fighiy coBPmtaT i AR S Dl RO oy e G
analrsgg Fxgdglzrgﬂtﬁziﬂg&bﬂ@@onbﬁfiﬁﬁibﬁ&é &vslofAtinemplei e aftlz. Pl

Figures 6 A and B show a Western Blot analysis of the inhibitory reaction between
recombinant ACT and the buman 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 MDE3
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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5 Figure 9 represents the pQE9 expression vector nmap.
Fi gure 10A shows the Inhibition of tunmor growth by M
62. Prostate cancer cells DU 145 (3 x 106 cells),
transfected with human kallikrein 2, were inplanted in
nude mce and then 10 treated with MD 62 (5 or
25g/injection). Figure | OB shows the inhibition of
tunor growth by MD 67. Prostate cancer cells DU 145 (3
x 106 cells), transfected wth human kaIIikrein 2

lanted in nu m ce and
Fl%fregsep BEOPRTSRE Pg%s Seisenﬁsgaég% d%’fﬁo@@ %Pamtype

resicBd 2 bdn@RorQb AUKVP %m%@ \eﬁdaﬂﬁyd MRadek corREssl & BuiG@RGE RSL
cells DU- 145 [1's), transfected with hunman

of REIT| vekignés: Tﬁhezﬂutan@@ @G?Whgﬂ S&tﬁtneﬁdfpmﬁ isrpoeafleed iy ewerishobetwaesn the P1-
PlB&g@&gd wth MD O (5 or 50g/injection). 20 DETAI LED
PTION OF THE | NVENTI ON The present invention
relates to a chineric inhibitor protein of a protease
.CONPrisin 25 I nhibitin ol ypepti di c sequence and
Fighy en?beg’éetqe”gﬂ]ée %"rag;}ﬁ@’ﬁfs?‘% V8°t§ ence of a substrate-
enzyme interaction site specific for said protease
“Chinmeric inhibitor protein” refers to a pro
Figugpra giorrg thedhiaiona penas groyeipt VB &3, Proskie %ﬂﬁcf‘ap@wfmbw 3
x 1@ éeﬁlﬁr @e{Hsfe&Ed i, ksnlkem'z?t} O\ HedBf G lﬁleaﬁmﬁeﬁl in
the nature. used herein, {he terns pr ot e
treﬂtplleﬁpM@tﬁMébﬂsﬂa’cbqﬁpe@t idic", "peptide" and 30
"peptidic" are used interchangeably herein to
designate a series of amno acid residues connected
Fignee 1(0Beshotvinthe irbibitjpe pt iuder powdcshyhed memostaltnecaﬁdep bidls BU-1G (3

d..car bo roups of .adjacent ue
kR O e R T S b
tredddOL AN @S0l Bugafeassd of an inhibiting polypeptidic
sequence and of, at |east, one polypeptidic sequence
of a substrate- enzyne interaction site specific for

Flg%?é 1 BhO! &8 3Ribitibh 61 RQLY PERIIIMD S PURREEater &lls DU-145 (3 x
bstrate- enzyme interaction site confers highly

u |
GS H%dtansfectqﬁirvd]zbémnﬁ%kaﬂdﬂ eip Reweirpimipanted in Mwanwn@ﬂhen treated
wni?%b o?%(g‘}?g/ﬁ%&#ﬁ@ase and this pol ypeptidic sequence

I'S se cte basis of the protease to be
inhibited. Typically, this polypeptidic sequence of a
substrat e- enzyne |nteract|on site can be a substrate
active site sequence. "Substrate active site sequence"”

refers to a spguUeDEEHSORIRTIONIOF THE INVENTION

The present invention relates to a chimeric inhibitor protein of a protease -comprising
an inhjbiting polypeptidic sequence and at least one polypeptidic sequence of a substrate-
enzyme interaction site specific for said protease.

“Chimeric inhibitor protein” refers to a protein comprising two or more polypeptides,

which are from different origins, i.e. which do not occur together in the nature.

As used herein, the terms “protein”, “polypeptide”, “polypeptidic”, “peptide” and

“peptidic” are used interchangeably herein to designate a series of amino acid residucs

connected to the other by peptide bonds between the alpha-amino and carboxy groups of

adjacent residues.
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a substrate and which is a preferential recognition
site for a protease. Recognition of the substrate
active site sequence by a protease can lead to the
activation, inactivation or 10 degradation of the
substrate and nost of the tinme this high affinity
interaction involves the recognition not only of a
speci fic sequence but also pf its 3-D conformation.
Enconpassed by the present invention is also a

ul ar chinera_of .the, substrate active site
s eqf@ﬁ elgmergypmtﬁlm%@a [y Frtiop is AR Aubioy of girelpRge prdds composed of

aPQhiNREE AR {)tﬂﬁc RECMENGE of, BALasTBYe polyPEhiidfSefuchddnel h&@@dte-
portion o he substrate active site sequence and t hat

engyme mtféactm sitp prsgific flaysaid pteasealist polypenyidissetueias of a subsirate-

B 6 MR TR gk B P B

prefietse agiitis eniypepbdic feqagme iitssleadrd onsheipeis bf thmrotshee el inleibieed.
Fragmen

al sq. consi der ed the pres i nventi on "

et QBB b Bt e i e Rt e 50 S 6 O
subm@tabuw sttfisclyii@ice. FSERAEE hitle HRGUQRER” Bftert 38 sS¢HRSde F@in8 on

active site. These sequences can be used _as | ong as

a JuRgpte apdh whtigh jsg) paeffrﬁ@lakrﬁf%nﬁy%ﬁt@rf?n aggotgase. Rseoghision oithe
suBSAKGRGR sfié QEh S rbiSMe daNiMe thgﬁc%fv oléa%ycumf%ﬁ Br

sequences share nore than 70% preferab nor e
degadgtion af tharubiteai g mpshraf thetiiae tlgs)bzfgh aﬁﬁm’wn@w@l@ mwlves the
red BRALIn LAY of gﬁm&ﬁégg&eﬁlwﬁt REAUIGRSD LR Subs! T at €

active site. ese agnents can be prepar by a
var Eartognp@a‘semi:atthqﬂ&semnmvehmmhnﬂmmolkammmhmatoﬁﬂw subistrate

Th t
oo 05 FRur oD TR e R GRS e R S R Cisdralis Tt ey
111tﬁ®dela\fa10ﬁbrta9pcﬁﬁcﬂuﬁ' teubsirhte active Eita seytfideand Siat widlfoe bbthied, for

ol tide avi ng am np aci d sequences_that differ
exBPIE Srarolety Jﬁfms“w ngh%wﬁ mw@yg@a%%@e B Fhept i de,
t hapamauﬁ%rﬂ@n@i@hﬁoﬁ%u@ﬂ%mm &ite séqlcMcelor @Ay hidde opat i ve
sequence conservative am no aCI d substituti ons,

Suméwéb%ré oFsorpepsidesndiimie areFeasinggmEon.subst i t ut ed by
an Otﬁ?%ne%ﬁ Res %q&ﬂé&% %Eﬁé ét%éa'st%ﬂ/aiﬁﬂn&é%ﬂifs o l%’étﬁ Qilne
rol es.” The am no aci d ence variants possess

resgenbe seavpnropfdhe S@bﬂtreteua@iwg SItfa wrsequarns? ¢audaysed vs long tsdhey

f [
exBOR itk Al tekils o i A8 B R S0 BEAHED BBl Bty frose
secgla:tcsi slmngtmommtﬁata?oéé, tpmfmhly et kne 80%4sin gxtihdargese thart $Hi%h
one qf. the,fol,l five oups: 1.. Snal

sl i e ve g Biee 1 Sitsftat Fa€ Rues . Al o

Se rThea'd‘lfangﬁt@ can(Ee}ljrep!urbd byROYagibty op@sthbds\eed dectaymegedwn in the
§§ es: His q Lys. I'l1. Polar, negatively charged
i23| {98 xampiesherpiggls des: Asp, Asn, Gu, An IW

LargR prdé IR ®n kRS IntMES varlPAR of hé kubstEitd ao%wé/snels@c[u%e The

al i phatic, nonpolar residues: Met, Leu,
term ¢ varlants 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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Preferably the substrate of the present invention is a
serpin, in this case the substrate active site
sequence maybe a Reactive Serpin Loop sequence,
fragments thereof, a nolecular 10 chinera thereof, a
conbi nation thereof and/or variants thereof. "Reactive
Serpin Loop" or "Reactive Site Loop" or RSL refers. to
an exposed fl exible reacti%e-site | oop found in
serpin and which is inplicated in the interaction with

the gﬁtatjve_ tar%et protease. Fromthe residue on the
Lam nomadkalighaic denpsflarohdighdy sabirresiduesndle, dpd ol gy anay
ro e ' a ntionally called P1
2, n%gﬁ %)?@?g %%Fg%%gegﬁﬁﬁaﬁgf‘gﬁ%%@v the 15 scissile bond
T&r e Paidr] regativaly chadRd resiilies: awt their ddsidea! Asp, AsH&IREIn i S
onposed of 6 to, 12 _am po _acid residues. This RSL
eqd@ﬁ%%mggﬁmﬁgm§@$ggﬁén’ﬂﬁbn1the group conprising the
VSEQ 1AeNaliphktic, dofipolarkSsidub® MR Qeu 3k, i1CHA2Z, fragnents
t hereot, nol ecul ar chineras thereof, conbinations
thereof and/or variants thereof. 20 RSL sequence nay
al so be selected anong the followi ng possibilities

shown in table I. 25 30 9 Table | Positions in the
RSL Repfewsbly thwrsulisate hihg prisePOBITHANSa FPITHE REASThafbstrate

SR G R o
cl@nBra$hdreof, R c@ubndiok theloRard/dr vDiaMs ktheRRoS P P F R S S

“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 inferaction 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, efc. Residues that follow the
scissile bond are called P1°, P2’, P3’, efc. Usually, the RSL is composed of 6 to 12 amino acid
regidues.

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 thercof, combinations thereof
and/or variants thereof.

RSL sequence nay also be selected ameng the following possibilities showi in table L
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RSGSV ARARSSDRTA KLRTTRAAMM T

RAPM DVRAAPGRAP VESRAARASE TL

QRVRLERVERVSP SSPRVRVGPY PSA

RMRGRMA TVRMPLRMPT HRMSS RPQE

LVRPLE SGRLA GTLRFQWRNSRNDKL

MRNRA TRDSR TGSRDI MSRQ LTTSK
9

Table I
Positions in the RSL which can be changed

POSITIONS IN THE REAGTIVE SITE LOOP

P5 P4 F3 7 P PT Pz’ PF P&
3 S R T, E
K T R s N
1 S P R s
G v F . R s
G T v R 8
E T K R s
L G R S L
R G R S E
R R s | D
v L R s P
P F R s s
R s G s v
A R A R s
s D R T A
K L R T T
R A A M M
T R A P M
D v R A A
P G R A P
v E S R A
A R A s E
T L Q R v
R L E R v
E R v s P
s s P R v ,
R v G P Y
P S A R M
R G R M A
T v R M P
L R M P T
H R M s s
R P Q E L
v R P L E
s G R L A
G T L R F
Q w R N s
R N D K L
M R N R A
T R D S R
T G s R D
[ M s R Q
L T T S K
P F R K t

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

Usually the protease is selected from the group comprising kallikrein, chymotrypsin
(Chtr), urokinase (uPA) and human neutrophile clastase (HNE) enzymes. Preferably, the
protease is a human kallikrein, most preferably this hurnan 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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PFRKI Amno acid sequence of P4-P3' residues in
RSL (Reactive Serpin Loop) corresponding to potentia

5 substrate peptide Bl ank spaces indicate that there
is no nodification needed in order to obtain substrate
specificity to M Usually the protease is sel ected
fromthe group conprising kallikrein, chynotrypsin
(Chtr), urokinase (uPA) ang, human neutrophile el astase
(HNE) enzymes. Preferably, the 10 protease is a human

e (G ran B RS 11 othits ol Bed e et ef e

spdf@l dnirdphRic Relgemed idmbdiMeWaié B abBata RA&EH 1 Phe ééaﬁgamer S
but _only the Prostate %gecific Anti gen (gSA or bK3

serppgetiro i Hidraasgine dsadditian, ibwasidgnonsavied ingy i tgo teet that hK2 can
eiﬂ&ﬁ%hﬁﬁﬁiik%@\]vfﬁffaétﬁﬁ (Rﬁ?gg{olge%c a@?&fﬁ@b@%hﬁin&%&d@ f hKk2

I's the proteolytic degr on o
hydrplesimievitre sippésrdsoghdwedddhatbkl2 hativeick mbweblinaé, tgemerate bradykinin-

. ejacul ation,. particularly the. . cl.eav of .
L S S L e e
brad@tifin Sk epadreAnd tonaertsi ploPSIALIRG ah eGive Fdtal TIKZhICRRtivid e 188 6Rnt
insquR-Iik rowh facgtor's é%éF} m togenic action b
ArgpuEpnty;n ?:}’Pﬁ%fe a;ﬂ%E?PBffl ﬁolgomla Ffepgluler mafpixpresein fegrpdaiion an

cordbdyentBiaeMBtheh vl nhEdtRIrbNahEe SaRE:QN i RE8y, HeRekAt €
bradyki ni n- |i ke substances from ki ni nogens (potentia

enhapesPEQSRECARCEE dyplopRentrelcaeepmgpgenisi fact@and intiyalipr phgrpwth
reck@GEpPtors) and converts proPSA into an active form
hese hK2 activities represent argunments in favor of
a potential role of hK2 in extracellular matrix
protein degradati on and consequently detachnent and
M g adsé 08 ptcaft t6 ¢ AhDiteRP & fsteifirbBase, tRenafid bioteadd.is 162ted
coul d 10 enhance_prostate cancer devel opnent by )
from dheeiig CHPPIRTIESGRSES (Sedt 874 RHRED- NeatrP ORI e %?ldwfﬁnase

and'tBEQRa8Y Bmily {T46R9& 1t D&, Ragj.ease to be inhibited is a
cystein protease, then thi s protease is selected 15

f r diysteineraiasns v id dge preicplgticae g dhat stilia a cysteimpsgdig for their
AHRLYRES) . i i i
cuSHELARES oy b o G NR B89l 14 Sy AL i
witlpsinilgage®, aciibspgiinas endyvdtgalaylyicanservezd segentdrastifsitvhich z e
) stei.n_residue for..their catalytic activity, can
leﬂ%(tesc%?%%g rclijellnnerastmqu%é\s]? S'g mﬁ?sbt ein fam lies. Each
famly contains proteins wth simlar amno acid
tifs
a

sequences. and evol.utionari onser.ved sequence
o e BE R g it 8o ettt A FERBEIME T ROl S Sy

serigd drdCysttiRSrotddd€ i nhi biting pol ypeptidic sequence of
himeric_jnhibitor protein is usually a serine or

t he
a gvﬁq casg ke W@(t@gggl_ypeptidm sequence 18 from a seriné protease then this
inhibiting polypeptidic sequence is preferably a serpin sequence, fragments thereof, a

molecular chimera thereof, a combination thereof and/or variants thereof,

This serpin sequence can be selected from the group comprising the a—
lantichymotrypsin (ACT), protein C inhibitor (PCI}, a—lantiproteinase (AAT), human o~
lantitrypsin-related protein precursor (ATR), oe—2-plasmin inhibitor (AAP), human anti-
thrombin-I precursor (ATIIL), protease inhibitor 10 (PT10), hwman 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/NEL),

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



In the case the inhibiting polypeptidic sequence is
froma serine protease then this 25 inhibiting

pol ypepti dic sequence is preferably a serpin sequence,
fragments thereof, a nolecular chinera thereof, a
conbi nation thereof and/or variants thereof This
serpin sequence can be selected fromthe group
conprising the a- lantichygotrypsin (ACT), protein C
inhibitor (PCl), a-lantiproteinase (AAT), human a- 1

pro erelléal 1%1{%1&%@ fﬂI%ﬂjtbled Bfaior&%}%%n {;ﬁ%tg{ﬁ%h]ltq(r lénégchrsor endothelial
(PATON GfiRHah El'aédumﬁgreﬁ eV EOF inkhibitdv, pla%rﬁil @aﬂe) hmhﬂpl Erfdnt 10

uman col | agen- bi ndi ng p precurso

Pl 1
‘%@P’Z)ﬂeﬂvﬁﬁl BelenrecsRh{PEDEY rpm?eaeq:m?ﬂm 6&%@9 a@é‘:aﬁf‘ﬂnlmw&r
(PI!S)e %Eﬁ'nﬂnl%tof bl T TERmoR &8 WRciRERY ﬁﬁéﬁl T{SCCA-1), human

brtor (A I'NH), nonocyte/ neutrophil €l astase
5 Squamhmsme?tl oatcifauny aEgon, 2 (SECASH Togedingsglobivlia(1GG)i Magshi, st - 3

pro&P%%F@é?ltop 1{&6@5%{ | ngﬁetspl nr%ofbm?lgcu }Zhlfngtlr g%%l%g’lﬁcon%ma%oﬁ

ﬂmﬁbﬂﬁﬂkﬂ@gﬁﬂsﬂﬂﬁuﬂator i nhibitor-1 precursor

endot helial (PAL-1), human pl asmi nogen acti vat or
inhibitor-2 placental (PAI2), human pignment
epi dikte okt dREd sé@ehs haetdpiferdtt Rtk SR indliRlsBEbw aRAN ease
inhibitor 6 (PI6), protease i nhi bitor 8 (PI8),

10 $H%?%F@§¥§Hﬁﬁﬁﬂﬁﬂﬁﬁﬁ 9 (P19), human squanous cel
carci nona antigen 1 (SCCA- f)p.uman 5 squanous cel
carci noma antigen 2 (SCCA-2), T4-binding globulin
(TBG;, N@gsin and protease inhibitor 14 (PI14)

1 I dgllb‘lll > t y IIUI CL.UI dl 515 lIICI
Fihfhereof and/ of k&m£5 ﬂﬁt

conbi nati ons ?@ tls t hereof. q??nce
i erent nanes, we incl ude

nost of these sel pins have (

Pr kAR, RV RN - ANy R FREBIAsZA 1T stiFi@deT |S PE CaTE ARGl maT IS T7PE |
f&qﬁvﬁgﬁé‘o%&m‘@ 'NSETOﬁlmPHAd:c essi on RBL sequence Nunber Pl

AT TR Y PRESHROOR o |
GRS e e TG SR W CALPHA- T PROTEASE "
L1 dNR, BRATOR)N A AL PACLISWANTT PROTEFASE) | P CVomaAdiRis Al
PRECTRARAL AR PRSI HRTITRBSP. RELATED sl P208481
AACHAAS ISR AL LRI ps i O B Nspitas UFSOR dRtsaiehvrfvhEsatve
PREABACR EUMAN, AL PHA- 2 ANTI PLASM N spl Pq86971
7o, G ANNATET ANVBRVBESSHOR PRECURSORVIAL PHA- 5 PRARSY NORSLREN
P]10JBNHL[-BMWA%AB@% |EH|Hﬂp$ 10( AL DFWPQSQAP) GTEARAGSGESEIDIRIRVPS

CBP2, CBP2_HUMAN COLLAGEN-BINDING PROTEIN 2 5p|P50454] GNPFDQDIYGREELRSPKLF
PREGURSOR (COLLIGIN 2)
PI7 or PN, GDN_HUMAN GL!A BERIVED NEXIN PRECURSOR sp|PO7093] GTKASAATTAIDLIARSSPPHW
{GDN) (PROTEASE NEXIN I} (PN-1) (PROTEASE INHIBITOR 7)
HGF2, HEPZ_HUMAN HEPARIN COFACTOR It FRECURSOR 5p|P05546¢ GTQATTVTTVGFMPLSTQVR
{HC-l) (PROTEASE INHIBITOR LEUSERPIN 2) (HLS2)
C1NH or C1IN, IC1_HUMAN PLASMA PROTEASE G1 INHIBITOR sp|PO5165] GVERAAASATSVARTLLVFE
PRECURSOR (C1 INH)
ELANHZ or P12, ILEU_HUMAN LEUKOCYTE ELASTASE sp[P30740] GTEARARTAGLATFCMLMPE
INHIBITOR (LEI) (MONOCYTE/NEUTROPHIL ELASTASE
INHIBITOR} (MINED) (EI)
PC! or PLANH3 or PROCI, IPSP_HUMAN PLASMA SERINE splP0S154| GTRAAAATGTIFIFRSARLN
FROTEASE INHIBITOR PRECURSOR (PCI) (PROTEIN C
INHIBITOR) {(PLASMINGGEN ACTIVATOR INHIBITOR-3) {PAI3)
Pl4 or KST, KAIN_HUMAN KALLISTATIN PRECURSOR sp|P29622| GTERAARTTFATIKFFSAQTN
{KALLIKREIN INHIBITOR) {PROTEASE INHIBITOR 4}
P15, MASP_HUMAN MASPIN PRECURSOR (PROTEASE spiP36952| GGDSIEVPGARILOHKDELN
INHIBITOR 5)
P12, NEUS_HUMAN NEUROSERFIN PRECURSOR (PROTEASE spjQo9sT4| GSEAARVEGMIAISRMAVLY
INHIBITOR 12)
PAI1 or PLANH1, splP05121]PANM_HUMAN PLASMINOGEN sp|P05121} GTVAESSTAVIVSARMAPEE
AGTIVATOR INHIBITOR-1 PRECURSOR, ENDOTHEUIAL (PAI-1}

sp]PO5120| GTEAAAGTGGVMTGRTGHGE

PAI2 or PLANH2, PAI2_HUMAN PLASMINOGEN ACTIVATOR
INHIBITOR-2, PLACENTAL (PAI-2) (MONOCYTE ARG- SERPIN}




AACT, AACT HUMAN ALPHA-1 - ANTI CHYMOTRYPSI N SPI P010111
GTEASAATAVKI TLLSALVE PRECURSOR( ACT) AT3, ANT3_HUVAN
ANTI THROMBI N- 111 PRECURSOR (ATI 1) spl PO 0081
GSEAAASTAWI AGRSLNPN  P110, BOVA_HUMAN BOVAPI N

( PROTEASE | NHI BI TOR 10) spl P485951

GTEAAAGSGSEI DI Rl RVvPS  CBP2, CBPZ_HUNAN

COLLAGEN- Bl NDI NG PROTEI' N 2 4ygpl P50454I

GNPFDQDI YGREELRSPKLF PRECURSOR (COLLIG N 2) P17 or

ViR N| I'\l'\l_f‘Lll')C‘m r-nl PDA70021

{u NASE' N T REGORSOR op oI o=+

PWMSMM %ME“‘AH&?@‘IM’NERP&EWV) PRPId oL NEX AN Thdraldensro

EB’HTI'O? 7\ HCEF2, | HEP2 HUMAN HEPARI N
AR

TR0 5 b4 SIS ETQAT TV CFVEENEL BT
TOR LEUSERPIN 2) (HLS2) C NH

P PrisGUIAN Y TORCAs MdUIVIRRG TEASINER e i ROT MRSz CL) T NRiTBla TR vrncrcsava

(CQD (P S HEMRAEAAAASAI SVARTLLVFE ~ PREQURSOR ((CL1NH)

o fr _N&YT IC AVIPERIEAIVIANPY EUKEEPTE L AS TPRBBARSSCEVVAECTHES

C

I AAATACL ATECM PE __| NLIIB] T('D (LEL)
SCE‘M' C
AN(T

'ﬁﬁﬁm@’%@%ﬁ% = PRECE) Tor) TR REN CRrg o,

scP@)] sceruiinANHBow ceL PRRRXHona T PSP FEgFANG PUASVE SRR INEELSSE5T
ANE'ﬁﬁNlﬁﬁﬁCﬁ@)ALFUWTRAAAAT(T | FTERSARLN PROTEASE | NHI Bl TOR

TPRECLRHENTRRERNINSROMENN C | NHPEFTER)| (PRSI RIESERRFETT

DAL D1 LT WA

vk T VATOR iI\II‘I B TOR-3) < PA ) gt S KSHa6AGE oo
KALLI STATI-N_PRECURSOR. spl P20k FnsrsTEAAAATTEAL KEESACTN

PIEREPT TR N | NHIBI TOR) ( PROTERSERIEI BI TER™ A Bigyristan

MASP_HUVAN WASPI N PRECURSOR ( PROTEASE SplP36957]
GGDST EVPGARI LQHKDELN | NHI BI TOR 5) P112, NEUSHUMVAN
NEUROSERPI N PRECURSOR ( PROTEASE spl e995741
GSEAMMGR GV IAL BRRVIN 6
spl POSlZﬁﬂI%’All Hummmlgl% Q%gE% C&?nlggélsh%il%nﬁwmams
ha‘@ﬁwswwﬂt%@mmﬁmmmmmsmegicf@@he]prmmm

resENDGH PLANH2, PAI 2 HUMAN

i PLASM%li@T%G%% 051201 GTEAAAGTGRVMIGRTGHGS
| NHI Bl TOR- 2, PLACENTAL (PAI-2) ( MONOCYTEARG- SERPI N)
12 (UROKI NASE | NHI Bl TORJASREDF, PEDE_HUMAN Pl GVENT
EPI THEL| UM DERI VED sp~P36955] GAGTTPSPGLQPAHLTFPLD

Chimeric Other name SEQID N°

inhibitors {protein)
TACT&_;U MD820 2
I'ACTGZ MD62 4
rACTy, MD83 6
rACT;, MD67 8
l‘ACTﬁ_I MD61 10
ACTs ;5 MD518 12
10 These chimeric inhibitor proteins have been obtained by modifying the RSL of t1-

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 expleined in detail in Example 1, have been used
I5  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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FACTOR PRECURSOR ( PEDF) (EPC-1) P16 or PTI, PTI6_HUMAN
PLACENTAL THROMVBI N | NHI Bl TOR spj P35237]

GTEAAAATAAI MWWRCARFV  ( CYTOPLASM C ANTI PROTEI NASE)
(CAP) (PROTEASE | NH BI TOR 6) PIB, PTI8 HUVAN
CYTOPLASM C ANTI PROTEI NASE 2 (CAP2) $pl P504521
GTEAAAATAVWRNSRCSRVE — ( CAP- 2) ( PROTEASE | NHI BI TOR 8)
Pl9, PT19 HUMAN CYTOPLASM G3 ANTI PROTEI NASE 3 ( CAPS)

spl P504531 GTEAAAASSCFVWAECCMVES ( CAP-3) ( PROTEASE

I NH : 7
<P Eob08) BRIV HE R M R
rACHRETFEDbNFovA) to BEBAX0vSEEC2orh AN ySOIAMIUGICE Iminutes. Three
RCI P485941 A ELSSPST L ANTI N, 2
of (RS SHLAADY VeBYBR PCES (O Al MO PCR R BRI
anGVOBled gDl iR 34l SSTEANMMREVEEBRORIEN for 3PREGIHIZIE is
(T4- BI_NDI,N% GLOBULIN) MEGSIN gi 145051491r e0
copsplEiepARFESNIPY/ER L spci Clim 00T 80 Be 1 Aot a7 a0 and
ALR b ﬁ@i"éﬁ’ﬁﬁ%ﬁ&‘ E,ﬁcﬁhE 1] R Y R condiion, wild
tyrea 461 dhavgd no inhibeionaeietiy taovard g Pingamthsse vianangs, two (rACTg 3 and
r Y J.Si f; g, 0. L e J.nhiRjt t ei
B AR BN TREL o D SRR A,
and ebTE; 2, ihHibitetl hewd] PXK ki 36! % autdsl OavoeespdoiBkliz Asl wildmneC T, srariant
B IR0 50 B B PR ST o
an@ HNEAGHR o1 thyE%dmBiBant Aflibs shewdEbHiSitck? ackiVinT {pamet e UalRfeiiC
i.nhi bitor proteins have been obtained by nodifying the

hkpgpd gh-al -
Additionally, applicants have also found that replacing residues P3-P3’ located in RSL

structure of rACTwr by substrate pentapeptide coding for the RSL of Protein C inhibitor (PCI)
lead to the production of a chimeric inhibitor (MDCI) which is able to inhibit kallikreins hK2
and hK3.

Therefore, the chimeric inhibitor of a protease may be selected from the group

comprising MD820, MD62, MD61, MD67 and MDCL Preferably this chimeric inhibitor
protein is MD62 or MD61.

It is known that a Stoichiometry of Inhibition (SI} value superior to one is generally
interpreted as substrate behaviour of serpin. In this scheme, after formation of an 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
caleulated SI values of the tested ACT variauts (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 detenmination was performed. Covalent

ACTs-hK2 complexes are forming in vitro very slowly. This is in agreement with our
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antichymotrypsin (rACT), which is known to inhibit a

| arge panel of human enzynes such as chynotrypsin,

mast cell chynmase, cathepsin G prostatic kallikreins

hK2 and PSA (hK3), in order to change the specificity

of this serpin. Peptide sequences, selected as

substrates for the enzynme hK2 by phage displ ay

technol ogy as explained ingetail in Exanple 1, have

been used 15 to replace the scissile bond and

' t

ot PR B BN B Rk B P o e R PR g acr
haabdeh detbotedTntdersly agriap bwen aft@ prdliopphinedation 2087°C, kR/peas only

ooy op B R S e BEaNBAk o Torm a coval ent

conpl ex very quickly within few m nutes. Three of the

six rACT variants were specific to hK2 with high
as s Heplimitphave alae tsagieed thespecificiit P Eibesy nevs jepibipprs toward other

prc%t%%éé??ﬁé Rk Ba%m?%b?i%ﬁ%éi%dér@% shihd nﬁltlfngsl fhr %111[ tQas%f

for 30 mnute ete Ite
(pdsydo-pA@at 610219211 nﬂ@lfﬁms in orA@'Ifﬁ mﬁma radbettat\@ﬁﬁlamon fnhBxtbersn vivo
apé@%:)ﬁlé tpemlu{atton ?t”:}‘%Sés c&ea,va\.ﬁg ISXIG e?lfé%%p %laggﬁlact?c{ SBRstrates
haw:Ha@edwmeypéACﬁ‘ into QiR segitlve hikhitbis Gst h&Q! nudditon, OvEdTdhese

. . Anmong these vari an 3 an r ACT5. 1a)

BT 000 RO P FKP ERARg: HE UHaRER Srate Kiomn o

tar@A EMARy bidoEc bltRfatdaducREM Basmh AT Breif, NANES K AkdiBnads (uPA)
inhibited as wel |l PK at 36 % and 100% respect ively As

anch hynpanngweophiderelastasg (HARYD- TooAnaesnts knowlegs; hisdscihe fuﬁtetepqxb

me‘ﬁﬁéﬁﬁfgtﬁy&@blﬂpﬂténlfgf&&% HASESidRmrkand PSA but
addi t1onal Iy al so HNE. None of the reconbi nant

s er Inferastinghio vl a|zm0MIkﬁ2ﬂbmlylbm:hemd¢ b2 agpedhmrgetrspbie, and more

el O s L 90 L B L le

RSL structure of rACTW by substrate pent apepti de

ooyl i p et e of 1 e bl oty s

seludﬂadcﬁmm aScy@tbinépﬂo&adelﬁiﬁbblhbre lageal notvia@inB& oftkll-deunchedied C3.
r, of a_protease my be

There{gﬁ’ the chineric |nh|bttz S
instgages gt iajoiien ol HENGRBIEHCS WO SPHENEB 26, 20REPivDe
str¥ile] mRRAnMRGInd ftﬁ{cﬁ&r‘?ri@bhéﬁz ms iio:J.C b s1es808). Tifks @aatlgres mclude

rotelnlsl\/D6 VD6 1 i's known that a

uﬂlettmn@ﬁv%lwétms)li df anFl ﬁwwﬁsr?@ﬁl seem)ou% edll rarcEigpa ptigent, gihipiion
of ﬂr&oﬂﬁ%rt}ﬁbll ﬁf teihd3k ﬁﬁfﬂfe @-ﬁg?&Zmét*ﬂ%ﬁh r S P@r}’ 6%1113913 oF the

serpln IS SC rI’THtIOHO an 1nit
caspAse frgndly lsludmmﬂ%me hdtedbukingd §sonvarting enziR8E), cagpest 3 @ﬁdt he

oL Sy R SRR S Ly RG] oo

Appl i cants have anal yzed ACT

When recombinant techniques are employed to prepare a chimeric inhibitor protein of

a protease in accordance with the present invention, nucleic acid molecules or fragments

thereof encoding the polypeptides are preferably used.

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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25 variants-hK2 reactions for non conplex form ng

cl eavage of the inhibitor, incubating the sanples at
a 10:1 fold excess of inhibitor to protease. These
conditions, close to or below calculated SI val ues of
the tested ACT variants (see Table VI), normally
favour proteolysis of serpins or serpin-protease
conpl exes. Surprisingly, Agplicants have observed a

di screpancy to this hypothesis si nce degradation of

var.i ant, ACTS. ot bser d .despite hi Sl
o TG T BiOGR 8 PG G BB oETre D4 digagesent
inPenROS Nublkie a Q& PHIBBRdeQP slb@ntiahefidedE kra@fial AGHh which it is naturally

degradation is the condition under which the Sl

asgstater ich A8 P1BA PRBBenydest s nhalc aC@é%ﬂlé‘mCh ilAgfosndingts natural
enG 2SRIeEX G5 n%ﬁ& i_}fgmﬁﬂlbéﬁk ?1% noc\M o) ‘m?gudhs in
our ti on

agreement wt at a

prepiaratioress by recerblainand PN te@bGogypractifedlan vitronr mfvnth W th
wi | d-type ACT has been detected (Table V) and that
even after prolonged incubation at 37C, hK2 was only

par DiNal Wwhichcanpd @e'& der\ﬁﬁsfhn%d:lﬁieb%ﬁ@cld%ﬁ@ s?dﬁbr@ﬁ,r 1@011.?1)111%15 g.
ave al so_assessed the specificity of these
dﬁ@&ﬁ‘?%ﬁ?@&@ﬁéﬁ%@ P Foublgy e DA wiacit om ke fon
stBRS alk@BMpdREd S I BAMYRER MR dRBRRERRADNACHT: efn%ne%&' both

pr ot eases (pseudo- phyS|oIog|caI condi tions) in order

sirpgis Bee g snipteattedamosnhagdiatiar backbpne.dyNA genttiring pie oy inges single-
strQrRlQJl‘F]J (9938 o %?ﬁ%&%@%ﬁ&g@%@??@ ﬁ&ﬁ% dedt! for

hage glsp ay sel ecte ang
wheieirthe D6 sa@is arstfollogipleyneggpsionble-etrandddd BiVA o\ﬂnsrefndhe DNA

strgﬁg are oﬂlyggr%%ﬁ)} QH ?lehvéﬁtﬁ&hiégﬁr %8%05% ]%I gl(?srﬁ ﬁlﬂt ‘Sugeare]gNA,

comlmﬂmssldmhm}m cNk, @hémisallyd dyathediied DOW, €ahi-synthetic DNA,

, subst.r s, .such. as kal |1 kr h
SRR QO FRAT- s AL A TP B Ll labeid
DNAINER as Tdiofppikd DE‘TAt &d KOG HeAGLlabel AITINA DN A orlidifiSd one or
report nentlonlng t he_devel opnent of a specific
moil“n’ilﬂnma?lb%‘ Y pesutrigsPecion PERISSERHE! v, r ACTS, 20 ( MD820)
in m)mts%ub@aé e hdde aiemnfémm%ﬁm%tan o PSR S 2 FRgment

weakl asma kal l'i krein and human el ast ase,
thepegh P@s@mﬁh@lzad b amdaril ghempcal fegfigype éql Fragipls, the plpsghotriester
methehiblgaii Lk YRERL n@éﬂfoa%ﬁm%‘% gzt he chimeric
I nhi protéin may al so be séfected froma cysteine
pr clthe asleﬁesluand: solaled P&l Aosequeacersosudimg thedbamerio finhibitor protein
acc\@@% ea@lg glqgn%og (Ijna. apsﬁ (futceanDf eE,zny%lia E/&Bd%g%%% 2{,@%&1&16%
enzgmes,l ehidh elﬁavﬂ’ﬁﬂﬁam acsdrmohﬂdiesfatmedeﬁﬁml redogm OhestqueRend canlid2,
gg 51- %803 These exagg 63 i ncl ude i tion ofh
use 1 IEplase gleiqacid seqiences iy Irpe nicleicacid @E‘ﬁ Gentgpg the
nuclely 2ldneqin@¥ub BN A idHRNN) thadebdefor ME GIREMDREILRdYpRtein or
pr.ot ei nase by the c-1 antichynot ypsin , and
ﬁfﬁﬁﬁ?%?im@ﬁoof menbers of the caspase fanmily, icluding
caspase 1 (interleulcine 1(3 converting enzyne), .
caspase 3, and caspase 8 by the viral serpin crmA and
c agperwsssd byitheprdse8t ipyentibrais Msmammcteéraoidin PeJorm of a

polyribonucleotide (RNA), including, e.g., single-stranded RINA, 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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25 When reconbi nant techni ques are enployed to prepare
a chineric inhibitor protein of a protease in
accordance with the present invention, nucleic acid

nol ecul es or fragments thereof encoding the

pol ypeptides are preferably used. Therefore the
present invention also relates to a purified and

i sol ated DNA sequence 30 gncoding the chineric
inhibitor protein of a protease as descri bed above. "A

fied a refers.to th
stefilid i P AR e SR 15 B alR st
dowbid-¢iRfded RNHHvidréi0 the RN @tafdsQte dhlyiaeita8n6@ndEmdnty, covalently
i nvention, or nucleic acid 15 encodi n‘g1 such chineric

cropshinkedi RN cpristeetigested RN ApthserebRNAfRNApemicaliysabiesizadc e
RN, Eé?mts?ﬁhé%?}?pBlo?ylnméﬁagi\ﬂ%atd}yg-lﬁlﬁﬁdﬁmu M‘}]E'lf!d IQ\?A shéhs

of subst ant ree of nateri

radwdﬁbglpéRNy\ anéﬂwmlmmdlabﬂﬂﬂm% R@iz%emtapriﬂhg;ﬁple ot mdmsnom
ei ich it is found in its natura
natm%@}f OCG%H%] Sgecws 0{ 16 €Vt onment in which it is

prepared (e g. ceII cul ture) when such 5 preparation

13‘%\9 %& \Rﬂ?@ﬁl} ngnsteglég%gelgo Ig(rg 11%'}6|p§ ?ngm,tgl C\)/fl 'cltpg'oc%t::agf,r 18
ref2edh @&Mmﬂ&h el &R IID(N"UidB ID 8°8; SEQ ID N° 5
P doulgﬁg st randedgﬂ)a Si nﬁ?e gt randed E%NA Q

SEQHIBY d. 25Q Ehdied meﬂeﬁlﬂﬁ SEREDY 1Both  strands are
- d
co ni@l@ ?ﬁegen%nvé ‘EYQ%QE%E{HE 3 fvEr?agfé‘%Pﬁé afolOMRk Gl EJ@?‘%S%{ té%“éo‘

wherein one o stran ave an uni nt
nucibéphguhes thet vabaltdo Bn es ferbNAsTpeca bnéaneprotize wrclavtidee
r re .
o G D PSP nB bR B A & R e
chayiierigion t he DNA strands are full y conplenentary,
doubl e- stranded DNA wherein the DNA strands are only
partially conplenentary, circular DNA, covalently-
c I aeedao%b%on&mm@fahe 1204t mxfémheﬁatpkgmdéraﬁ 3ﬁprésisiﬁk &d:thNA
cher nt hesi zed 1 -.synt DNA,
COI%SIBg By ley hniad seusnee %ncwna ity Lmaztor rotcn ot a

protesyé w@esaibg@woe@ TEDhoics Bea{egre%,ve&ta%beﬂs d1%§ﬂ%ell

as radi ol abel ed DNA and fl uorochrone-| abel ed
knowp it tF #it.19 therienctienal prepestiss desizadiesn slimgripmbibiter pigjein

expﬁe%laﬁéﬂefhoﬂuait@*beuafsfosimemfaﬁs%&éﬁnces that encode the
chimeric inhibitor proteln or a protease or a

f r Additipnally,ithreaxprgssionygeiotyeaysiptitehespiprisela promstenpeably linked
to %ﬁ{}r}e@h%g% L6GRA! b%es% ueh&) T@%‘%@H{ %at ﬁq'@- ﬁﬁlgetﬁg%i’ "t‘e‘?i%&&fs%d

OF VI a autonat e
DNMlthnamts enchihieg tha clhiﬁumedmhabﬂionpsﬁdmbf@darﬁbﬁe sfifjeipreoat invention

the r|c |nh|b|‘¥t)hgqr51 rotein .,according to

s w6 P R e S e B B D B ik ool
and tr@chiberas ms-EhétBlsolit&S;hﬂlpﬁﬁﬁddﬂ)NfE Fe)ERs, Which cl eave

nucl ei ¢ acid nol ecul es at predefined recognition

S e’éﬁ'éﬁ% hereip4he tgan “promoter” designates any additional regulatory sequences as
known in the art ¢.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,



10

15

25

30

used to isolate nucleic acid sequences from | arger
nucl ei ¢ acid nol ecul es containing the 25 nucleic acid
sequence, such as DNA (or RNA) that codes for the
chimeric inhibitor protein or for a fragnent thereof.
Enconpassed by the present invention is also a nucleic
acid in the formof a polyribonucleotide (RNA)
including, e.g., single-stganded RNA, doubl e- stranded
30 doubl e-stranded RNA wherein one or bot h

°%%HE%?‘9‘%%S (e BT ERR ot e oS arasomeiva »
re&mlmalhﬂpﬁm-!ipzﬁrﬁﬂ aphSisRhodhe st Qtch z‘@@@%@% ankiNbe promoterds) or

conta| %%gne or nore single-stranded portion(s) an

PREes ORERL RO PO mEHEEHOPRIFIEI PR 25)the actin promoter or an

nﬁM&ﬂ%l ﬁﬁ@ﬁQofﬁgﬁg%My@%b&ﬁ he RNA strands are fully
enen ary, double-stranded RNA wherein the RNA

st r Spkpscess whigh¢ap bp aged |a@IelgyGIﬂ;1@rmpﬂ sgentea kyqwicionameninhijan
n shear.e
S N, SN S A e PR SR
vitnk.ogy the BFH0 enlﬁlkbéa, tieaytamadaloyiriseatippethoRNAhalcal tle gelyHBhNA and
such as. 5 radlolabeled RNA and fl uorochrone- Iabeled

adﬁﬁ&“ﬁﬁ%& Yhit ai ni ng one or nore non- naturally-
occurring species of nucleic acid. The purified and
i sol at,ed DNA se uence encodi ng a chineric inhibitor of

a pfotieagecy et C}ﬁr/epeﬁ%% \gﬁctgerloe@tne@om imgbrbe ereployed inpexpressing
th&l@lﬂ']ﬁlrséq%bﬂb%Q ST JnDeﬂHoﬂ- ’US\%EQ Qs%lﬁﬂeta %86} ‘J[%B’%Rﬁ’]_%&p(“?ﬁ&gd

N 9, SEQ an
Seweeeeﬁt:hrprmsem@ﬁ mn-@*msmdlamthvtmmémsmu@fcem Reitable vectors

inc{dR HETBR s 9E§@403a%ﬂ ¥fx 1%(:1?61{114; %%% fésf, éan A » g@&ﬂgsr%%s cBbEl

sequences t vary
PCRO BRBZLapMPBE andiihkie ddriveleves, plalvaids Sush hoRBA; phdpe DRy, ©BCthar

iR BB 15 NREiG: PP oS enbdigadon

ﬁlammem sn[ghe dianded phdge DINIE yéust s $8JhQB thé @G hREmid or derivatives
|solated sequence encaodin

in d
e R TP LA SRR 0t R Vel EoeLS gegagetan el
vecﬂiﬁ§d.‘dh|v§tﬁﬁiorﬂ beaMEnatidite ﬁﬁﬁh@@arﬂfph@gé DANAY, GRE hsoﬂasﬁﬁé‘sttﬁlﬁ: have

H@ qda dlrectly, as It is well ~known in the art, on
beep iodigh i Gy P A 5 ofher gessspigrconigolpequenterimed e like.

'nmiﬁtﬁlgfelag yQﬁeeéxBre%Q)ne?é351Q§ g _and the host cell to
be transforned or transfecte Addltlonally, t he

expressi on vector may further conprise a pronot er

Op%ﬁﬁklycohélsﬁ*&qhe &eﬁt a{ﬂﬂ) 1 15f t'oﬁ glgd I % O| t grgar%otic host

sequence. ans t
mﬂﬁmnﬁmhedorEN@&@@Quénmexmnmmdwmgmthﬁnb@Mmﬁmic i nhi bitor

pr %hg erQn Qgell?ralpsfecg 'agie'ce?lftr s[}e mped‘edcigtrans%ectede/ s%rmed cell”
means the cell into which the extracellular DNA has been introduced and thus harbours the
extracellular DNA. The DNA might be introduced into the cell so that the nueleic acid is

replicable either as a chromosomal integrant or as an extra chromosomal element.

Transformation or transfection 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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is under control of a suitable regulatory sequence
which all ows expression, i.e. transcription 25 and
translation of the inserted isolated and purified DNA
sequence. As used herein, the term"pronoter”

desi gnates any additional regulatory sequences as
known in the art e.g. a pronoter and/or an enhancer,
pol yadenyl ation sites and gplice junctions wusually
enpl oyed for the expression of the polypeptide or may

uge&%fﬂijl% a?&jg:'r']t SQHI@'!IIL&,S Q %or%f(am rféDMea &%?P &' ?t‘lgg, %@ezalarn@lonmg,

sequenc S option € a sé
Aladbotatry MMthMnB@Hmhbmmb@amyhﬁd ts@derPRlOVivaiem drhdfiods.
e conp with the host cell are

{
S“behg g eapbi P%ﬁ%dhsdﬂ Srhher HanBRRRly srodysefyuses

ﬁi;hﬂihaﬁﬁy ROd QN RRyrWstol Systeadlenovi rus (such as  Adenovirus -

2), papillom virus (such as bovine papilloma virus),

avi drvidayaeishnef yaipqlilar hopt celly woresgui lmmms&ngtbmbNAasquences of
th@ﬁ{deﬂ%nofhem nﬁ%‘ hﬁﬁﬁgﬁgl?léleow%ul%alwgﬁgmp%l aiyo Ly < bosts, such as

pronDter retrovirus vVI'rus,
sti@ingrp i cali, ﬂ’smldﬁl‘@m(ag Uebillas Sﬁéﬁtoﬁﬁ,’c&aﬂlhgl satichs |y&iss and animal

oo AR GROpPRRRRE S 2heR! RV RSOl il it e eiony

kidmayrestie 6. gboosm QOO MBST], BECAL A mmmb ROl L6 S, S9), and

Enha cer 1 %ﬁ can be used are e. enhancer

Iy tlls&lﬁ Wﬁ%r?fgﬁbly,d t ccea pso'quap,tpnal cell, more

Inﬁha&yasmﬂomh@yn1n a-fetoprotein, and insulin) or
enhancer from a eukaryotic cell virus. e.g. the SV40

enhancer, the cytonegal ovirus early pronoter enhancer,

th eTlEéCﬂlééQH%veﬂqu is AGERQYEL 1S gﬁ%@&ﬁﬁ% né)t%mﬁoﬁ’\@oﬁ;gxnmg%the

variety of hostl expressi on vector co I oNns
chigippt tpbion protein py dsseribad herein es DINATagertmptenallf int dombmatlon

wdhr&esmﬂquPhaHﬁ&%ﬁﬂca@% Socafgect ors, for example, may

consist o ronmosonmal , non-chronosonma
andPrsfpnblygh Iamdlmmﬁko steiqasemreehxmeﬁuﬁnhmbd:@rueiﬁ tOdeScribkdBdr¢ifl @he
I ves of and known b cterlal | asm ds, e,

p 1annaceg£?ca£ cﬂqposd odlsrﬂ%ycfgnt&lglon%?r morf) acB 168 cceppﬁgg cgzhlars

sudhhewmpd-ﬁfsl déarlerv@g/or ﬂlxﬂ&ﬁbﬂﬁlﬂ&“@dﬂﬂ@t@s &531@@% AelNAS ,

e. the 15 numerous derivatives of phage X e. g
corgjus inth SR8V A SR DN PhaEmageutiontys and

fi | eugmdbUan@lsD@lchicts! Ae6H - ROa8 fod ke té/ £t gfe?tg Etatﬁé'ﬂogéges

such as the 2 plasm d or derivatives vectors
and pepgepyatiops f@wkcafﬁ%ﬂql wcladg hudfers suphtas alsosplm Gitrste,wsémhbr drganic
acidsNSREH ks 15@155? :15?d?b19 gélih gnd dne\flﬁ&‘fn?er %ﬁ\g ?\I;alﬁV«%g%ufcﬂ om

conmbi nations ofplasm ds an
octysleeybivheibylbdngl melunmmdmmameédmum cilofifd; byrphiagurbDNA

n a he |ike.
T e AT
methyl ot irepyl pauteey dateﬁhiol trb@rdﬁfoﬁ&ﬁﬁdhekeﬁlﬁﬁ pr:eﬁlﬁhdl S‘ang - dﬁé’sgl\],l 1642
ukKar I C, Or Cc ,host ce transforned or
molpiulae %’Fléﬁtt@aﬁ irabu é%éﬁ“%*é RGPS el gkchjap gum albumin,
gelafl§ o8 itmunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids

such as glycine, glutamine, asparagins, histidine, arginine, or lysine; monosaccharides,

disaccharides, and other carbohydrates including glucose, mannose, or dextrins; chelating
agents such as EDTA,; sugars such as sucrose, mannitol, trehalose or sorbitel; salt-forming
counter-ions such as sodium; metal complexes (¢.g. Zn-protein complexes); and/or non-ionic

surfactants such as TWEEN®, PLURONICS® or polyethylene glycol (PEG).
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The term "cell transfected" or "cell transfornmed" or
"transfected/transfonned cell"” 25 neans the cell into
whi ch the extracellul ar DNA has been introduced and

t hus harbours the extracellular DNA. The DNA m ght be
introduced into the cell so that the nucleic acid is
replicable either as a chronbsomal integrant or as an
extra chronosonmal el ement. (gTransformati on or
transfection of appropriate eukaryotic or prokaryotic

ho cel | ith 30 e ession vector co ing a
o et St osion gt BREN RRG s LeoMBet T TS HHRL o

topio@l\/ Bl dx 1k, SdRBGENRInioS ARE a B¥mMBibn iﬁapmmsma%ﬁteiahwes
pically depend on the type of vector 18 used. Wth

ty
such @ EberirgoYs AR pRNp Hefirderiab intewpscalih ifRReritopssli miangsabt
trax%gTrangdg%cal Wt&% |ighn § gbp‘?ﬁ'te'aglevm AL él%lagf afh 86 Mel{VFr@&‘ﬂ/ peristaltic

Spring Fbr or oratory ner ci a
megngai | abl e met hods. The chineric inhibitor proteins

‘rjleglgll ol aﬁ’rgl% I%?UC% 0%81%55%1 qrﬁ%}cngé%fgg r Od %@‘ﬁiﬂ’gﬁ?lﬁg&m aWe&célbed

herdiyds @l yotio agent it alsu Ibai‘ncdima'hte@ el ﬂn@re@tﬁaﬁedliﬁefa Bloabsdrbable
of this inv i on. TheSe

th t
maﬁgg\%@?ﬁggg ?13@ i et%r% ogﬁ REG ipa{ep%o (hfgnatnx agelora

solids@RFt Y1 hilditidhaRd Hatri® HeNbAompitdi dF 6ioMlyrker, COI T,
Pseudononas, Bacillus, Streptonyces, fungi such as

yea%lﬁtémedaw};asamrwtwné a1y Be prepges. Sustalgriexampizs phsustpiggl-

B i 90l

mmawmkﬂycmﬂmgktwmd@mm§M$@nﬁgﬂmﬁgmgfﬂmaﬂﬂumﬂ%hmgﬂmnaetIs
mi cgqsme? ﬁ&arﬁ;gles O%Buspafj 'd%c—?cl?age I%#}IEG% Eneclude p(%f e%{e %}@fo}gtelg EfOIE
exagiple] podyEl-hydrodyethyiroesientylateh\oe m1y(@imyllatsolaﬂ)$,(p olylaciizt €aStRat.a

euti,cal Ition C I eric
No PR BRG b e P BRI BE PRl e unEle io
degﬁaﬁﬁﬂlé ethydddie ivaBdchiyte) d&gﬁﬂmﬁb:: 15t b glyacﬁlc\égﬁ hcf)pblly@belﬁ suDdshe
ar ca ccept a e carrliers rerera
LU]E]}%@?I E}Tiwnﬁgglgtml%ﬂ@ TR EPPE Pﬂﬂ‘?t’ﬁlaflg’rgbfﬁ?]%f%/aé}dn as
cop6IGET dntd R6lpRdR Aate)l £ po BBt iybahriEREDOSI tion may

contain one or nore pharmaceutically acceptable
c afh§ Brgulatiogs orpe yasd dydn pive pdminisigadion insptde sigeleofhis is readily

accdif n%%aggg e%nqmmr&ﬁﬁ'tﬂlb&@tsg 1o P51 ﬁ;b&gmﬁés the active

s I nto preparatioh can be used
pharmaceutical ly. 20 Acceptable carriers, excipients,

o r It?sI Lﬁlﬁérgtbgdeﬁla tl%rsﬁﬂ{%?eq{ % oPa 3 Jn% Iﬁpéﬁ}eﬁiciftﬂ%gresent

dosages and concen S enp oye
invebiidrf veill He depehdeatsuppin tis péa bex, heolth, et \eelgla nitthotdaipient kipdnf c

ant| X|da S |ncI n corpic acid and
condyG it TR 1 RPEELIS seiet e e SEee
OCTIQC@QMbﬁdtm&yW@ﬁﬂﬁwdeﬁm&th Bas€ubd, @fcicBi@ieric inhibitor protein,
hexanet honi um chl o |de benzalkonlun1 chl ori de,

and {he Fipds W@Hmmaﬁﬁé@ﬂnopqse!@h igsHatiwte bkt sapsWishlorsngss. daniabpastes,
suppBito¥iks, RRAIARE RSuRME RiSents and parenteral depots.

Since amino acid modifications of the amiro acids of the chimeric inhibitor protein are
also encompassed in the present invention, this may be useful for cross-linking the chimeric
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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25 nmet hyl or propyl paraben; catechol; resorcinol;

cycl ohexanol ; 3-pentanol; and mcresol); |ow

nol ecul ar wei ght (less than about 10 resi dues)

pol ypepti des; proteins, such as serum al bum n,

gel atin, or immnogl obulins; hydrophilic polynmers such
as pol yvinyl pyrrolidone; amno acids such as glycine,
gl ut amhre, asparagi ne, histjdine, arginine, or |ysine;
nonosacchari des, disaccharides, and other

carbohydrat |nclud|ng Iucose nannose or dextrins;
mdHioptns #g Wg’gi@f@ﬁﬂfléheéﬁ@ﬁ EomAvely fyrate) lenyate any

poStid @8 &iralTRAM LeRle of&l{egypmg&ﬁ)éﬁl R hléor bitol; salt-formng

counter-1ons such as um et al conplexes (e.q.
Zn protein conpl exes); and/or non- |on|c surfactants

Y ﬁ@v}%%:@l(é:h%mmac Ullpd ggpﬁgo% ti itiop 0 r%tp%) yeg‘?lﬂ%/eﬁgon COg’lp}/iSGS a
chlpiaﬁas imammrtprcnah AN algbrdn ABYndN@e PhsheBialombesition day

Far ex | e,. admpistration of such a co sition may
COIB@neanﬁEéndp‘é(ﬁ@%i BivAyseqipnge sucodia e chinedin BB arraviela OF 4

protdabe; AVREGYEE hekditt, AALRIHR agerlt NEHi RS EMEAEal composition may
i ntraperitoneal , intranasal, transdermal, %ucca

inchugeeigher the salg Ruridiad endisolatedddN A esanense, 2a a¥proRsign 3ol ceraprising
said g&df\é@ Wso@éﬁeﬂﬁﬁh%@@%ﬁ& Gra ﬁqs%ﬁ revio .ﬂf EB{:!EE@@%# L cal

osition conprising a chine Cln or proteiln,
exmcssmdlemtor ﬂ@dﬂbeﬂ aereinnin ﬂaislaﬁm egatpiley @oag@mﬂlmagferdﬂsslme ilpdated

I NCo t nat N 0. A bi 0
sl B8R B el R Ry i e B R TR e onse
themby ppsusipe as icgpaciaify Wmltsmted, fo@agﬁits edquidng reygehicd adnipip@dtion of

additi on the.mat.ri y, be_compri se a
negPdyta it b o s isahE oA fevseey, e
expdsSlPavRRr or%hﬂcamb@wewmﬁact&f wisiGleRpraQfn vERbrRAS R

preparations jinclude sem_ perneable matrices of solid

mcﬂwﬁfs% Wésghepasientyrel @hick wit g?ﬂﬂf?’@mf the PEOiRIT BPEgPRouRY ch
matrices are in the fonn of shaped articles, e.g.

films, or mcrocapsules. Exanples of
s udiha prsecat ¢ieslosurs elspranor ideseasmethad of deatine pyrsstesiing a proteolysis-

N TR d
ass ﬁqir #l rdlr g%agltllﬁa%?&?#erﬁlﬁgg r11)1/1 lesltteléslg to g%ld mammal the
ﬁwpmkyﬁwﬂmwmamdmh@$¢$mﬂp@hg@act|des (U.S. Pat. 15 No.

ot gt il SRR IR R St B S5 iR R T

useﬁtiﬁtc&ﬁeehe dﬂ%gfeﬂﬂ aldlserdbraa vhich 8K daitibyia atbtvéty &adetlimental such as

rs su s the, LUPRON DEPOT( ect abl e
s cofen R PG s By Peote AT PEdEt Rogticy
Hﬂﬁﬁﬁghyaﬁmlﬁﬁdmhﬁmﬂﬁﬂilde acetate), and
poI -D-(-)-3-hydroxybutyric acid. The fornul ations to

tep fegneer” Felgrs o oralartipssdhe b Tiolnsival eandiien iy agrpipgs that is
typla-alﬁ}' §ha&a%teﬁ§@dﬂﬁrlu¥reglﬁgecﬁ&ﬁ%mth FRGH1EOIF S ARRHBHYN be treated

tration through sterile filtration menbranes. It
imeludedielrase w6 mitkrbie prasetesaicen bieest crysagea mﬁtaaaman@r ic

I n é:?éé‘ ool nﬁeﬁl%tdse n‘l)agmngqfs a%ﬁlﬁlﬁgatt eltltl &\ﬁ %%% ch?g%rﬁ:

dependent “upon t e age, sex
inhiviec prpieenis seldeted dromfthe recombinant serpin examples of Table I, which

specifically inhibits the hK2 protease.

BEmbraced 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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concurrent treatnent, if any and the nature of the
effect desired. 25 The appropriate dosage formw ||
depend on the di sease, the chineric inhibitor protein,
and the node of administration; possibilities include
tabl ets, capsul es, |ozenges, dental pastes,
suppositories, inhalants, solutions, ointnents and
parenteral depots. Since anino acid nodifications of
the am no acids of the chineric inhibitor protein are
al so enconpassed in the present invention, this may be
prepspifoy of p poteplyiis asspaizied disprden i aghmyed! inccasegbe distldyiis apfisorder
: i s trix.0 :
R B P ALY BBl SRl i B B iy
inBedwaatqy diseder awndi ap Bewipabiotattoyypertrogy, driae irféotions disoaden
baryier. Supch 20 ifications.are [l known in the
o ¢ Pty Sl Pelps R Ry iR Brroshe cae b Riamuarap o
mddaasit bdneerundesi rabl e side effect of the protein and
the |ike. Wiile a preferred pharmaceutical conposition
of Uhehiypess nbitprRratins ghihe BRepr will senasallyrepqdite an amount to
achiBRitky th@idel b Mo 85c8 18 bi Y AUGRDrdeR &he%h&%g ﬂﬁﬁolf‘ftsr
pharmaceuti cal conposition may contain a puritied and
proteipy i thedhamacoybepleamaesibersdietiiend aterdmittored drepplishitd t or

thé?%s@ﬁtﬂd@ Phecifbe aﬁﬂﬁﬁltt%srﬁem ﬁticqrf}fgff | t@\%%mlaﬁﬂt’elsr!m afourt Bffective
active "agent. I's pharmaceu car conposi tion may
to imadiorattenr pict¢ng fhe simeptsiod, er pulohd the shraima of, stel sabjed bEMNreated.

equence n_expressjon vector. conprj sin id
DefchrtiRer a Rerpelidly sl e el Mpn i oaabitey of hose
skifiedaiv ifteas] egpdofaliy B 1t @dherdetallebdisclddme ¥RNESEh@éinvect or

descri bed.herei.n. .In this Iatier exanpl e, host cel

wi 1707 Stepis Aprysiigion. & diespeticallefRs R & pEE Piedtee 28 bhe
estinfa@REAG 1y Trofl 1Rl Ofrotalsay Pbrbx AfPle, 3 Abdc GRS Chotn¥ul RELR bRl

These gene and cell " therapy approaches are especially
moggls fo aglgqﬂle@.&lrﬂ@q;tmg SericeHaton iapggtegt h}glﬂﬁ@ﬁ]@a{pé@ as determined in

BRI bR Al ARica TBGEUL
o o B B P TP LB QRS AR
huraggsr essi on vector or host cell previously transfected

Wi tphs [ 3 r o can: L ncor por at into

R ol Lo
teclavighegbatatesvoll knFmeingheat One didsetily skill é tht s cquidreidile sptamise

met.hod of treati Qr. entir roteol ysis- .
ol fEAe0n Ry Dt op L it o oo on oo suboc
beiggiraatad, h @teistigedi’s waizh( thesemarly of the displial meeuder 6al
canpasition ,as described herein. 20 The present nethod
admjmistiafign,gnd the jpgeement pE the prreer mﬁpgﬁé%mysis-associated
di sorder can be wuseful in case the disorder is a
di sorder in which hK2 kallikrein activity is =
defTh? PrefTRlanveBtiparplsg sncomespcpsthodforedicing  Himgiisiphiéor,
protéi of 9@&@5@%&&%@&&5 ing¥HEHep@Sr BENi gn Prostatic
Hypertrophy, or an infectious disorder. The terns
a) " cepfrsting a podiinugleptiliy sequenhesuroiding g stbveatphyryine indgictial site

cogglikl B bR S that is

b) introducing said polynucleotidic sequence into a sequence encoding an inhibitor
protein of a serine or cysteins 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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25 typically characterized by unregul ated cell grow h.
Exanpl es of cancers, which can be treated, include
but are not limted to prostate cancer, breast cancer
or a netastasic cancer. In preferred nethods, the
mammal is a human patient, and the adm ni stered
chinmeric inhibitor protein is selected fromthe

reconbi nant serpin exanpl es,of Table I11, which
specifically inhibits the hK2 protease. 30 Enbraced by

the scope of the present invention is also the use of
t he pharnmaceutical conposition described herein for

t hes&é&ﬁga?fmﬁleeﬁm@seq%b&m g 4 @bstlafRAcilve @RS fRALC Rk a

preventi on of proteol ysi s-associ ated disorder in
prefeasapavaic dpie hyahﬁefowemmdlﬁferﬁ@téwhmguea sephad derexamply, digitlaging

suﬁ‘ské%tel‘.‘%k l:ulo L& sgle%h o¥chtaY 2 hlﬁmgpel%\[lée%%t?clv%rﬁy%%lg% peptide

ancer, “an aut ol nmune d I sor
dudctlﬁldrodehwmﬁs thes Beflingpadngedn bdctecia Brphlidls ¢ phy1,998:)ror apimilar

i.nf.ecti ous dl or der. s, of cancer.s | but
A b Y e SN O N e M
selectitB basbR eI CleBRAE ics usipAnGRbARA bdls iaEdRicH @it [HeQhSniSof
. of the invention will generally be used in an anount
inteigst (Bedité e4ad 20AR ﬁh&l@rﬁagaﬁomf BT@%/’éSB cleayasggiss pyusineshimesic
sn%%mhlﬁm%’sgfﬁ% 74%9165'3*5%)" ¢ inhibitor proteins

or the pharnaceutlca1 conpositions thereof, are
admisdfosneisionkdds a yaapishsta, IGASR (gqnhfgmwuﬁmszta:%plegaﬁc pr oteolysiS)

wh%hfcgl(fsutsv i ﬁﬂ!ﬁ%{l?lbmp\lbs r&%{)t% RE H’&éﬁga? ne%br%e p%gt% nvﬁlo%ngth{{'eh

an anoun
atts:,hmpﬂt@lﬁﬂa,e surstrige @l thengerhivencsyaasy ivihale cptbpladnhetrmsh}}moﬁ factors can

. n eat ed. Dete i nati,o f..a.ther

bingly BREPIFES oS i At R o iR iR dpet

asda}n @3 eite-spldifid @oteblpsid el aCl, 3@ I PRR R6d- B)y in light of the
detail ed di scl osure provi.de here For _systemc

ad N FFPUBITAYS Bfrecd aPHEPY 9EERD: %Flf”é@tlibkﬁé‘“a%ﬂﬁﬁ“n&’rmg

profAsesubteiBeci MY, THRde8RbNIdR 'c&lhlﬁhitc\haﬁ e deflic Vhtfsfrite AHEA%Ind
For exanple, a dose can be formulated in animal 15

positial ssameeiphei sombiagterial lipligsg concentration range
th a&1dﬂ{é? [6ES & ﬁrﬁ?ﬁ:@ﬂi%?d &gﬁ&r 1AL did i cﬁ‘%l‘er Wt feBrive

ornatlon can be use to nore accur at ely
sutdmtemlﬁsm&@t/&m) dosech nigmbehafitleidrary by m¢agiringdhietssasras

1nten51 l?hf: so 1011 gp 1taeedanf lEOoiHéntl ¥1 ?ssigeﬁateo%i’ll\gf ch'&aﬁlgs\%#u Fclr%n% %{é‘ ef
al. amuz R@ﬂé detenmlmnm bﬁsu&kmﬂe Ispdcﬁicithd carstridoetidolyibaeh Heyo-
timse 20 a str on ns
colfyRinn PR af oo Bt eI At oo a2 o BBl g
treated, on the subject s weight, the severity of the
dlsorder t he manner of administration and t

he
d@ %ﬁ{bst{ﬁte %pﬁ%ﬁ%}y@§ B pqo@pﬁ:gs ?ﬂtﬁ;}g}n&ql Qyphase dlsplay teclmology,

phagc~dlsp1ayed random peptide library with exhaustive diversity is generated and screened

with purified protease. This known technigue has been adapted to the specific case as

described herein in order to construct a phage-displayed 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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The present invention al so enconpasses a nethod for

producing a chineric inhibitor 25 protein of a

prot ease, said nethod conprising the steps of a)

sel ecting a pol ynucl eoti di c sequence encodi ng a

substrate-enzynme interaction site specific for a

prot ease, b) introducing said polynucl eotidic sequence

into a sequence encoding ap inhibitor protein of a

serine or cysteine protease so as to obtain a

chi nmeri ¢ seguence, j%@allomnng expression of said

c hi Aseidingd |aﬁd & Anplisanishprecsnsigpedy punismen ey
coxﬁéiﬁhgpkﬁosﬁﬁgiehdeﬂ sﬂﬁnaiﬁ‘évhﬁcﬁ%i?&ig gieﬁ‘g fdﬁﬁd&t‘d Belpete

Itor teln a protease. el'ecting a

beqaudeym ltfmble'@ﬂ iotihe 3 QE @msibleecmdonii pagaraerseistoeatvere apidsaiged.

b by th
T i RGP e PR e TR Rt 8 Pereer R Then
phacge aialblqyngtge raﬁ&&ﬁspdnab@ﬁldéscme meattceaaﬁ@n@ (6 200 218 Uk oABzed

rine | eukem a retrovirus disp 1% a pegﬁlde 5
on en% (Y| SyPROFt ot %Sﬁﬁk@@ﬂnéattﬁhﬁ%llowm PRy op qddideparotease, (in

the Q%@B@éﬂaﬁpl@@y ﬁrmptlhg I%Eeaﬁlwas h@%ﬁge? Expfessi V\%ﬁe%ﬁﬁve smgare

usi ng chineric |n bis virus T'ibraries was al so
rele@ﬁﬁélﬁ"@yletﬂe fobif phase Tihp rejdased phages ae vded o infectdi-prsiardecteria to be

ttrf B2 l1f§e'dt sﬁft he ammgam mb‘g@;éc@ thif@n 2 %&%f%mgﬁvo

enz est
lnnstéiﬂecd tocarﬂﬁmmy sympott e:a;sceceedl favagxerosind d‘SelaaytlousThmgseledmmfl c

vesig el b el oS el ol s e

polpmslaytidicakqhdecPipescidn the REabg@layesidhkd bhialy &@TSirSdishes
tes to an integral nenbrane

subsy
a“dd?q‘&% & ‘Hdlg‘gl“'ﬁ Bg\?gﬁ@ls ?Wﬁ*@llfr%ﬁ‘t LEIAREPiBS 2 YRR ASHYS SHE &0 ¢ o
detdrifhe MRTBBARs YIBAS by B BH9mEYt Opl asm ¢ transcription
factors can bind to pronoter of a reporter gene (Kang
et at, 2001 "An inproved strategy for a genetic assay
f O, B B I
o5 OB RO BRE Kol Er LR kT aie Yl st erlrockdddio o
seqesyprrnpalingan athit loe od acsafing firgseass, il sx fnaple st aeqienéarpycoding
IACP[" g a%@f?‘t?oteﬁfﬂ??ﬁu%?ﬁ@se ‘ﬁgé f’Ilv\%I L ‘tre-gl!g%t?cl% %’E scg’alr:!gleandM 1 [
Inatori a uor genlc su I'brari
pre\pmslyUmoorpatateQda thp npaiyesy nrtmléthp clogwsidoarm af Rirqodd)n 1In IRBiLaipmas of

1ACéF| $n g &iuke %zrl%}ﬁ%?q tg%snge]eteﬁ!l 2 %]tuCIVOtI%IC seguseﬁ L c?ugodkng a sebs}/rhte

actigg@el ficity (kcat/Km for each nenber of the library
by neasuring fluorescence 20 intensity in the solution
phase and to identify the scissile bond by Edman

S eHLRMGInaE chifhéri€ nhib@brs 2R0Rr exgﬁ@legprgtﬁk&f HTeAtH. QN s@fins at

substrate specificity of clostri un1h|stolgt|cum
Smtabéatoaltur@&cwagfm&s?@lt@}%q WHwing ORiENgE panhssomarieil Beween 10-

40°(E jilm'ng Y30 ﬂour?ﬁe%ndmg dn%recoﬁrbm%?t%hﬁﬁe% B AR65 Zolge expressed.

Surprisingly, Applicants have shown that in the case of examples I and 2, a temperature of

16°C during 16h allows the expression and the production of fully intact variants of TACTs.

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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In case substrate specificity of a protease is

determ ned by phase display technology, a 25
phage- di spl ayed random peptide |ibrary with exhaustive
diversity is generated and screened wth purified
prot ease. This known techni que has been adapted to the
specific case as described herein in order to
construct a phage-di spl ayegy random | i brary that

i ncluded all possible amino acid conbination of a

<S5y BEfsEor ul st ayhaige o Hos S asheLent o

to @xﬁ@a@hﬁwulﬁfrecfommﬁﬁrdh@iéﬁc RIRAASSHll thRAd, %Opem&ll faf:ﬂo%qu@{h@

screened toward protease to assay rapidl

ne§ ghaeges ydiophobiots hys&enluhtaiyn@c el Wl dppragent to d Qalled in the art.
App '
CoPFLARS 1R CaNTLAHEL A P RILAR MLAYY gt o

re@oblimintt dyirerib elhdvaimsordtethe Hictegmheteaiscd OmusBnity moledubes sych as
al 1. of -1h 1 si bl e r.ando nces

va\ér%ltéi?orné%thcshé]% cf(t Qigar%% %eadé qxaiev#g 31(13112';%5% acétgg{o tﬁﬁeﬁﬁz are also

mwmmﬁﬁhmﬂﬂpﬁh@ﬁﬁﬁmﬁmmness of the pentaner inserts. Then

5 phage displ aying the random pent apepti des are fused
to a ligand (6x H's) and are inmobilized on an

af f TR dhmeérid RRAYior profink Iﬂ:laﬁ tHeR &R e DAY IR et ability fo inhibit
Fol | owi ng |ncubat|on with the protease, (in the case

thepctigiynifiedsotase Abis pan eglope ‘@ts@ag@vm@nﬂ m@@)od prage the
SBUPEERRN0Q SRR 140 TUNF LAUSE B0, SRS A ANE
cla&l@bmpﬂlpd/ofmamst@mg and apalyeng bindingwigch len bleearazp;bheﬂ tette bmdmg of

pn;lt_ggﬁsﬁp 9%1319 %}Qt v%lé/ ﬁﬂ%@r(&«%{l Iat% tﬁg ab?ﬁ/yf r(ﬁs%fl u1sh our? rotem f{om

1 ze

uannmroceed for a next round of selection. Thls
tides .has bgen reﬁeate

T Rorar s BERDEB Bl b p Bl AR Eiets mibiot ens
forﬂﬂimbl &l 16 BlbdstieCheBIHULETEEs chithaig (ﬁﬁrulfltb tteme td S the Q4RE of
are cloned by p Iatlgg onto Petri dis and DNA of

the srgms Ghameibpdigaures.slepping PF@ESReﬁd %té@wélﬁhee%w HAepves

subthsd hatR a@fﬁfabﬂi@r 0P bieBimb %mc@?flﬁfn’f@eﬂi@ siREaSS YSRGS Rre
cl eaved by the énzyne. Pol ynucl eoti di ¢ sequences

chigidohhorardepst rat e active site are then introduced
' ntﬂeﬁabl?Q?é‘&ﬁﬁ&m@ﬂﬁﬁ% Ex@te"ﬁﬁ of {1119 Elk%ehpﬁwéﬁﬁlo@mﬁﬁ{t iile (E_Itease

protease; for exa to a sequence encodi ng
actydy wgh & bighdyeHinfy éiactimemhdctyps equsrmeds. Two si | ent

restriction sites Sac Il and Mu | previously

i ncorporated 18 bp upstream and 18 by downstream of Pl

c odihn chimeRShhitliddrprdicind dighsédMekipdrt prefehblyipeodsitddel oni ng
of.th sel ected pol ynucl eoti di c sequence encodin
roo G o® S PP TR ARG hERDS & AIBIIG0r 2 Brokadyoti
host &l bitors are, for exanple, produced in TGL E. coli

strains at suitable culturlng conditigns. Suitable
cul4 Yitde meylednf aniesliies hesheellp are wertip it S@Ersteg e etpmany: inhibitor

proteins of this invention. These hosts may include well known eukaryotic and prokaryotic
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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25 40C during 10-30 hours depending on the reconbi nant
chimeric inhibitors to be expressed. Surprisingly,
Applicants have shown that in the case of exanples

and 2, a tenperature of 16C during 16h allows the
expression and the production of fully intact variants
of rACTs. Finally, reconbinant chineric inhibitors
can be recovered either fregmthe culturing 30 mMedium
when t he reconbinant chineric inhibitor is secreted,

oL .extract the el | si.on system when the
Erlwggaoﬁ? raB]Pﬁ Ftﬁm}l ﬁ‘i’ﬁt Eﬁntl a}“is fdtelecret ed, and

purified by art-l1c nown techni ques such as high

perfornmance |iquid chromatography, ge

el eE{@#ﬁﬁ@?@ﬁr@mﬁ%tm&?ﬁamprpr@at FheicogPrlsHyotic host cells with
anlékﬁréﬁi‘oh lv&c&@}tcbzﬁﬁmﬂg‘%.rbuﬁﬁmqgﬁt@lrﬁm& gﬁuéﬂcg fcor n‘[}g toaﬁ’l% ual

condi ti ons used purify a particular reconbFnan
ineniioras pagomplishesi hYOTeH\MnDWn meqbe:hdhat typicpirdepend on tradypeios vector

o3 oS 1S5, DY SBSR: b PB4 Y
A Raboratedyhlanuly Calt Sprivm{ Hglioa Diboraeaty bifd dminieRihlly aiflalle irefdodly

whi ch specifically binds to the 5 reconbi nant
chimeric inhibitor or to the H's tag maybe used. O her

af f i minthy e61UhSfeseMGhyeAon iNofovilelah taokliAG
Ilnkeé t%agtarogﬁﬁﬁeadseanglwh?éh glﬁdagée0|ff%f§? to

defetion of & PolegFe el &iva Pl Vitkenini agbesiverd domprities qireSehind isolated
DNA‘ye‘aﬁ@nb@ﬁlecfgﬁ] ﬁoﬁ@ﬁé?&dlpc‘coﬁgﬁg SLEQ{ IDOI(I‘DI,%! 815 4y It3h:§0

further be assayed ity o’ nhi’bit

sequpee genplenijarptheretleipmete deeof, Tl/s vedautdtkerebdne by any
conventional nmethod such as the Scatchard nethod
(Scatchard, 1949 Ann NYAcad Sci 51: 660-669). This
nmet Albghad edy, thepesen invehtas aise atvisimizh o di a@fosﬁﬁi@tﬁtbﬂ’ th@@at@ﬂﬁh of

. aga%ysiq%?b i ndi @_mhic has. gen agg dto th
Ppteasen 6 1n136rc%1{1 ispg a 1ep%a } lt‘rgrgpr [T PRt e e@se&moglmg to the
preganoinedntion Sdidichigneelb Inhibityr fr@isid oS4 hro@hbe Sty PO EIMPIE Ve @ElB:ted

from unbound 5_A second net hod appropriate for
oA TPREBE A, B O VNS heRiee PRMIBFE or pr ot el ns

f OrAsQREY RSN, kR 1drB) “BRABEh Erebdifio @Y dulthe QnpleBu 6B BRI
I nhi bi tor protelns to slow the action of " the enzyne.

ProteRsesOr RS e qERPeIcaRgding & 2 Pendqsesy i Witichomat e tb@@muer@t itoe h
proieﬁleo é}\/ Hﬁedcinq &3 DNA'D E&J@E Qﬁocﬂﬂ ol B fi‘ér c #ﬂlﬂo} %1 ofn.
C e st

nic or uoroge I'C substrates r ative
chinmeric |nh|b|tor protelns 20 Preferably, the

Chl te h% esen enti.on
"lﬂgﬁlkigr{ h&mlﬂﬁa[yegcshgd’e% em 1 ena lln\%/I fﬁf%[ectll]on %Pro CAC, vme{ew

detdchmftﬁeelgnal\/\mll defteydpen he Btﬂdil.&]l pRtdtease gleentC WhaeddaCmay be

I nhi bi rote| scl osed hereip are refe a
detcgloitally or BERoETy ﬁ-‘fsr%éﬁ SigTpls aﬂawCFldawaﬁ ey Qyéftem
ﬂuogdﬁtteﬁt lealltnﬁm(:@mrprdaacta aRethtfoRIOY Bk oBarRferiftidd b LIREYRInl & emBBion

ost ce

of radiation by an assay component or produet, and precipitation or agglutination of a
component product. Said component may be a label, e.g. a radioisotope, a fluorophore, an
enzyine, a co-enzyme, an enzyme substrate, an electron-dense compound, or an agglutinable
particle and may be coupled either to the chimeric inhibitor protein or to the purified and

isolated DNA sequence present in this diagnostic kit.
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A wide variety of unicellular host cells are useful in
expressing the chineric inhibitor proteins of this
i nvention. These hosts may include well known
eukaryotic and prokaryotic hosts, such as strains of
E. cell, Pseudononas, Bacillus, Streptomnmyces, fung
such as yeasts, and animal cells, such as CHO, YB/ 20,
NSO, SP2/0, RI. 1, B-Wand,-Mcells, African Green 30
ankey ki dney cells (e. g : CCS 1, CCS 7, BSCl, BSC40,
and human

i ns ct cell
c eI | énwﬁﬁgﬂeﬁm?ﬂt pelpsuge ?I%? Rf?‘%% ametiod &f)rtéea'mtwméﬁvaﬁmg a
proR6lya98doctedddl didoftlcAin3fdnShdl 8dm rﬁﬁF bl st%ﬁﬁ%g shifl ARhdnABa
group conprising the genera Bacil'lus, Escherichia,
PiganaveHiskl campesitign 2emprisingi aﬁccambmt@vlhdrtmeeﬂahl ay ait fvkive agent.
baCt'I% L\i%llemlaﬁ%le&%gtklod o amt%r{])%@%evefﬁuagpa pproteol?{&% %ssomated disorder

Tr ans%or mat1 on or rans
ca@ rk asefid il @secthe @isooden isypatidopdehinsthih@KR Sallitdeln acivity is detrimental

ressi on v ctor c risin rif.ied an_ isgl ated
o0 A e e ey o Rotes B Frostati
Hasaeip/, bshatfedvuy@bdrddenown net hods that typically
depend on the type of vector wused. Wth regard to
these nethods, see for exanple, Maniatis et al. 1982,

bl Qﬁé‘fo?ergm% @J&bﬁ}ﬁmn Wﬁl bAhaE alg hf&}el\é?d%ﬁ% %Plleﬁice tﬂ%gg

Har bor Laboratory a commerci ally avai
following Exraplesiuele EX@fPIQSh%G e eeven exdmpleent fingathdds of pactising the

el R LB AR R0 I ihnif AL sbBE0rle HQ$JH GLion of a

protease, I n vivo or
conprising a purified and |solated DNA sequence

sel ected fromthe group rising SEQID N 1, 3, 5,

7, 9, 11, 13, a sequenc enentary thereof,
fragments thereof, and/or variants thereof.

Al ternatively, the present invention also envisioned a

diagnostic kit for the dahfelilon of 15 a protease in
a specinmen conpri si a _chineric inhibitor protein of

Deyelppigend gExecompiaand; t”é‘“{lWés sppfifisste fman hERusing phags display

selefibd®ibLigathnhi bi tor protein of a protease may, for
exanpl e, be selected fromthe group conprising MD820,
MD 62, MD 61, MD67 and MD C. As used herein, the term

Matsigci men” refers to any suitable sanple that may
contain a protease, or a sequence encoding for a

hK@ pot eks@SA) werahirtied fmyn Hoima sduive achiviewsiyclesanihediFrenetteR)

e rifi . i sol ate
G Tl FRC DR ), B8 B R p R DR g amten
preplaraipnosyt Itad:lﬂd@hﬁ hrmaw imatided B?&-8§§ Vifit- gm @dﬂ%ﬁ@ﬂ&frﬁdiﬁ clonal
ection etection o t he
R A R AR AN e T N Lo

chykReySind ), ﬁiﬁlﬁn@:@ plaﬁﬁﬁlﬁg‘e‘iﬁ&lv\éﬂoﬁfﬁﬁhb Yfbn kallikrein hK 1, human
|nstrunentally. Possi bl e signal § nay I ncl ude

plawad@U%(fﬁﬂlb@fK&)fhu@é# wrkerhi! ofastagel (HYER andecammersial AGHi(raeroent
plaﬁ%a?%?&%;?i‘l fnﬁv‘glgggﬁﬁasgcrﬁmﬁ gﬁﬁ@%eﬁ{ g?hg %\I%%EV[C Suc-Ala-
Aladlwpﬁhmﬂmc 5{GIpG@dAt§AMﬂ1MeQEmA1mAIaPmQWIGE/IC were purchased

N e

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 o.1-antichymotrypsin (ACT) was a generous gift from Dr. Harvey
Rubin (University of Pennsylvania),
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enzyne, a CcoO-enzynme, an enzyne substrate, an

el ectron-dense conpound, or an agglutinable particle
and may be coupled either to the chineric inhibitor
protein or to the purified and 30 isol ated DNA
sequence present in this diagnostic kit. 26 Finally,
the present disclosure also provides a nethod of
treating or preventing a pgppteol ysis-associated

di sorder in a manmal conprising adm nistering to said
mammal a pharmaceutical conposition conprising a
reconbinant wild type serpin as an active agent. The
saé-arenenitueBadsiget hod of treating or preventing a

pr ot eol ysi s-associ ated di sorder 5 can be useful in
Fellogdng thesugelemnaiedrAG TN 4l indop QP expmessibii vdston EQlagen Germany,
cancer,

e e Bkt s e L IR it B e B S G e

Saxsll Bariligh wRredsbbiated 1Bipp epstremping, 186p dauﬁnsltrﬁefrﬂ 64 110dé80n in
be nore ful

'ggrde The f@ﬁ $0|n descrééglon wi | | J

ZHAT SN h et sl Kers creged hyesilm mpuitipn hingohigonucleotides

5° EXHWTEBTG!BD@GC@&BG@C@GCA@? fol XRWEMRY 5°-exenpl ary of
ﬁgb ract|S|n the present invention and are

C(Q?q T6f CTMTQ@o&éWI sithend follewing the quickchange

o é&ﬁ%méﬁmgﬁﬁﬁﬁ&%néqﬁﬁgVe|Opnent of reconbi nant ACT

i nhibitors specifiC to human hK2 using phage displ ay
sel ected substrates. 20 Material hK2 and hK3 (PSA)

YRS S TR IR R b 7. 1008

Subgotet inger thtdtienweat ppuridivedg pmodifiat 7105 p&ﬁphfagér‘m& (Hdw@ﬁﬂ et al.
159, 1375

C T N T T L 151 T
10@32 8). Tl’(eﬂ:ﬁhdﬁﬁ&fo&ﬁ&r&[sts%@a Hisg fﬂ@'aﬁéiﬂlelleﬁ&’ 8f 2 GRLNGIGH -5 repeat-
5 ch nDtrypS|n (Chtr), urokinase
”053%8% SPaRogY!-tering) dompihigpioRaP 4% 406ke a3 gene TIL
Thb tradin pﬁitﬁ%véf@kénbﬂéfe@ bprER Qtensl&ﬂ g?ﬁie ﬁa&@cﬁ%’oﬁudeondes

el astase (HNE) and commerci al

withy appiRRTaa TRty Btk ﬁ?SﬂW@?@WﬂCM dlefdpmr@a etdooghem

ST e AR R Moo
Cﬂmﬂﬁﬁcm@w Cahir Vg hemnuhRdT FRSNs YilRr 3l a10) e.«SnLge nt

S Rl e G R AL B Rl SeBHE Y green

‘TWTWAW@HG@T@& BECAGUHSCTACeaTGRVEAl the
PC%%%TP ésl a?fgiié)egt)a %%IUE ied as %Sﬁzgge%%regfﬂ)rulslg ?SmazP ¥ A%,OLS'SCLI?}K%%?
“Libraries of pept1des and proteins displayed on filamentous phage” Methods Enzymol, 217,
228-57), inserted into Xbal/Sall digested pHO508b vector, and electroporated into XI.1-Blue
(F 7). The extent of the library was estimated from the transformation efficiency determined
by plating a small portion of the transformed cells onto Luria-Bertani plates containing
ampicillin and tetracycline (100 and 15 pgmL ', respectively). 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.fu.) 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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The cDNA for human al -antichynotrypsin (ACT) was a
generous gift fromDr. Harvey Rubin (University of
Pennsyl vania). 27 Site-directed Mitagenesis Foll ow ng

t he subcl oning of ACT eDNA into pQE-9 expression

vector (Q agen, Germany, figure 9) and the

introduction of an Hs6 tag at the N-term nal of

r ACTWI, two restriction sit,es 5 Sac Il and Mu7, were

i ncorporated 18 bp upstream and 18 bp downstream of Pl
ectively. These sites were

Pﬁg 9({]%)11;[?" Eﬁ&t?pgeﬁ ld?ﬁﬁ'ﬁ?’%ﬁﬁeeﬁgﬁng ol i gonucl eot i des
TEﬂs n€SF %Taﬁ?ﬁﬁﬁéﬁ@@%}' m%ﬂ rduRdls o?@&eéﬂn%rtﬂthﬁﬂﬂ One

hgﬁngA GEW C TCCACTAATG for Site and
T SHFTRGCE R hUP@Qefﬁﬁg@aCIde@wésp@rom@@@c@h
m&ﬂ@tﬂhdeﬁ@ia&i’res?ﬁ)r@{s%ﬁ{éﬁ W1t?1Q8qﬁr}§aId %19191111 f1 rh mL_1 BSA.

substrate (ﬁé rary rat
Phagp patiglesd 1 rveerfgeéﬁ tatlectqmsbmigd Ni hmdutﬁmwupmmab and

alB%@ ﬁmngi \Llhp%ﬂﬁé;agggtmﬁg%ro?»vha {3 ﬁwégsg »Ial%]sgagsg nt?y washe

bi ndi ng pr ot
(MNBCHBREA bmgynll?, s mmmaaazoae, 0. ﬁmea@m@tms 1gob Obe RS hBeS and

‘h%;{ e‘l%?j"jfa%%m ﬁg%lﬂ’t i LQ%%%M%W@%@?S&WW&M (fpd cengengration)
ofth[{e fmemshmuyﬂ 3-7t°erﬂlc61ﬁfol STBOT Wit o0 RMSasd $8s AQDeriBine gh%

ne |11 The random pentaners were enerate

e
leiﬁt‘ﬁ‘ lg%eé FreFSid e theruperafast were atpplifigd priing Ebt-Blﬂe@sctthm coli
and [Heh QR if@sBhse QR ht blﬁfdk Qﬂ’heﬁbﬁoﬁsﬁtﬁ@% gﬁt ReTATC OPIQB.HR gé Npsi 18

of , t he degenerate codons:

m%de&ﬁwmmwkmmmmmm&meﬁrmd
DA el gl Hfeudd o M0SG forl ok Gl O S EENS T ars

is either sin
correspondlng to the flanklng regi ons:

AGCGACTGCTATGA- 3" .
(k%&L tenpﬁgigg ey S¥J8E$8@“§ﬁﬂ?B@F SR vauants ped
Sixpraeioite wdlich chBapdnd 1€ Bqagﬁlﬁiﬂ‘te re]agﬂﬁte sﬂt%995|3p in ﬂehlﬁBi@ereﬁv%elpf’B
roteins dis on filanmentous phage
B s TR0 B 5 eelcsdbl SR ration e g
oligdinatlédGats: dlgested pH0508b vector, and el ectroporated
rA'igo XL - F*ee 25 . The extent of the library was

% mat ed A roHEEH Cﬁ%ﬁéﬂ%@ﬂ&ﬁﬂgﬁéﬁﬁ@ﬁmm

GAdelcernGAsd by plating a small portion of the
transformed cells onto Luria-Bertani pl at es cont ai ni ng

Al ci | P T EAICEETEALPATICAE CARTA GERCIATCBATGT

GGheRRRRIdMEAY).. The rest of the transforned cells were
used to prepare a phage library by incubating

ralgeer ni gRtTARCGEIFHGA AN AL AKTLGGeEABC TGAGTEABTGA

Alion giving a multiplicity of infection of

GA
%% P aque formng units
rACTs.s, 5’-TACCGCGGTCAAAATCAAGCTTAGAACAACATTAG

TGGAGACCGCTGA-3’;

rACTs,), 5*-TACCGCGGTCAAAATCATGACAAGATCTAACTTAGT
GGAGACGCGTGA-3%;

rACTSs 3, 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°-




10

15

25

30 (p.fu.) per nL. Phages were collected fromthe

supernatant and purified by poly(ethylene glycol)
precipitation. O these, 200 clones were sel ected
arbitrarily for sequencing to verify the

random zation of the library. 28 Phage-di spl ayed
pent apeptide library screening This new pentapepti de
library was subjected to eight rounds of screening

with hX2.One hundred mcroliters of
Ni Z+-nitrilotriacetic acid coupled to sepharose beads

TEAGGGCTATECAP S CRaweduets atsrecligeeiod with Sees! Wedia doalriction1 0
g SO DI e o RSB e

produgzed-im T Eotali sieist Calls aeietirovesit Bu7°ﬁ!nm|2 xdlY! ek 16ptripitand, 10g

vol8 B BTG Pl e R B g 0.5 Gpp o -
galaﬂ?oﬂ@ez(@'[@) vRs ¥ Jneen azfmal doBedh @AM S1 bl MQWHJE%%%IJI@.‘QQ)H
then equilibrated in NaCl/Pi. The substrate phage was

of geeprplingnt seppivson il af 14 °Ralhecelisdion 109ml ofppltug fwerpkarvisied bys
Byl o alh SRR Shs SELSELLBLY MLRY K, L EAS T 105
totalselublg pﬁopiwamroms é:eﬂrﬂplbllﬁweeﬁemsvad@y Xﬁ.‘mltnfBgatlen and Ni**-
d f

R A TG
redomblinuit detpis. dﬂl@fbgﬁ vs:che ﬁubls@lméli@ &rafhico mith B anl_ﬁ/lld'lfris %50 XD(hnM

L roun (0) S ectlion a asm, . wer e
N S S et S B Gt are A B DR Hith povd e o
8.05 SODHIN b €1 and D56 Tnfdd£1d. ORcANE fibAGBA %@doﬁﬁbl&fd tACT were

nmbi t |d type ACT and it ari ant
cisyad A0S S0 B FELT 5 GEHOMATLD 0105 0h Sl A H00itbrlOn e T

plo%élﬁ @onbaqahdnwvae @&Eﬁﬂu%ﬂsfo&@éhviﬁﬁﬂca% b PRI as ?%ﬁjhrﬂéﬁ%h‘%ed

bel ow), were generated by PCR extension o
bYﬂ@ﬁl}mnﬁt@ of Gqﬁqng?@ﬂ@,lﬁlue@lalnddagDS—PAGEﬂE (Laemmli UK. 1970 “Cleavage

of %&Pt%WWTMMIg%%g %?’%4” I%QWW

5).5' - TACCGCGGT CAAAAT CACCAGGAGGTCTATCGATGT
GGAGACGCGTGA- 3" ; r ACTs.

5' - TACCGCGGT CAAAAT CAI CTGAGITAGIG
-3 5 IACT
Ah%lﬂﬂﬂ?%ﬁi@f@ﬁ@?ﬁ@mmmﬁm -antichymotrypsin (ACT)
ancHSEREABOGCTGA- 3' ;1 ACTS, i

5' - TACCCCCEEIC AAAAT(‘ ATCGACAAGATCTAACTTAGT

Sexgf C}AbCﬁ%@FGA-BPﬁ PS P4 P3 P2 Pl Pl P2 P3 P4 PS5 PG
U

sirate Peplide
rACTyy v X I T L L*¥ 8§ A L V E T
rACTja LRISRA v X I T L R* S R A V E T
rACTs, RRISID v X I T R R S I D V E T
rACTg; RGRISE Vv K I R G R* 38 E L V E T
YACTg; KIRITT Vv K I K L R I T L V E T
rACT,, MIRISN VvV K 1 M T R §8 N A V E T
ACTs ER{VSP vV K 1 T E R* V 5 P V E T

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

Plain type residues are common to rACTyyr, 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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r ACT515, 5' - TACCGCGGTCAAAATCACCGAGCGTGTCTCECCCGTG 30
GAGACGCGIGA- 3" (where underlined sequences encode new
cl eavage sites in the reactive site |oop), using
primers corresponding to the flanking regions :

5' - TACCGCGGTCAAAATC- 3" and 5 29 TCACGCGIGICCAC- 3' .
PCR products were digested with Sac Il and Mii |
restriction enzymes and then subcl oned into digested
r ACTWT construct. Reconbi nant serpins were produced
in Td E coli strain. Cells were grown at 37Cin 2 X

TY nmedia (16g tryptone, 1 Qg yeast extract, 5g NaCl
I ) e [ e I.G&hlin to A600=0. 5.
nm@%ﬁbéﬁ%ﬁ“ﬁ@gg%ggg$§ggg@%%@ﬁgg?% PTG was then added
The etoahxbmni;ay ofgudritg gant (Sahziames vodre Qetémmiviec folr Gwiintdbitidreof rACTyr and

i nant serpins.for 16h .at . 16C. The
its FEPRE SRR s ER S PSR i o9 e St yih 8 olal
ex@emtﬁr;\tm QEif610) ov&ﬁﬁﬂ@ psadead  Efymee¥inRBE sl 1eNikrein (PK),
passed_thrqough a french press to recover the total

““%%WP&P%AWF SPrasrEonHe tlastase (HNED cp2ygishrihe repelion vas Aestieh

oulWr KA hiZkug@b lrrglma@ndc Mﬂpm Rirdabhictbub@q i Bisholy 4, y
agar ose beads were added to supernatant for 90 nln

15 Q!@\/Itl‘e‘.ﬁoblw 7 BitpreEdAbi 0t At B&@rapﬂ residuat pezyme gétivitwares measured '

4 r 0
by REERARYER b RRNEE P SR H e, B0 i SUE At 2o
Phehi(etdr Chir, , Z@tymly\mquBmhM ﬁIHA Meﬁlﬂuc maQAlaa’@@W -ASIC for
urification was co | et ed,
i G- SR Sess A ehal ot i S SR or
cotypridd, to Qnif¥Ebitéd Téacti@NFofrdQ8ork herk @R mﬂi]ntfb@wa?bl%ew@d (311 ®hd)
determ ned for each purlflcatlon by

concentr at i on
detmlaeri&w dreaading di ngﬁr&mr%?%‘if%“%”o" FyagomBingt BREpI stp Jings
repfRRORmaly Qs & etk PdchEE, (PSR OLEL 88 den ke B BT kib / 'Hh%mty of

1970 "Cl eavage _of structural proteins during
unigibigadispgymsaeactay) Hease srmeladetioraf disHegtorie: enmaﬂeqﬁ@/ Belk the
stoféﬁlgme@ of ik didh, LoYred@ndhk GNARMECiQE mRRlep{ ReaHhiNR, Ser pin

Loop) "of reconﬁ|nant serpin al-antichyrnotrypsin (ACT)
and its variants. Sepin Selected P6 PS P4 P3 P2 PI PI

Kieties P'3 P4 PPS P'6 Substrate Peptide rACTryr V K |
kS ol ST T A e B3 ¥
dif RERTEETYwhre HetBtn(ndunder lpsduddifitst drder conditions using the progress curve
method (Morrison JF, Walsh CI. 1988 “ The behavior and significance of slow-binding
enzyme inhibitors” Adv. Enzymol. Relat. Aveas Mol. Riol 61, 201-301). Under these
conditions, a fixed amount of enzyme (2 nM} was mixed with different concentrations of
inhibitor (0-800 nM) and an excess of substrate (10pM). Each reaction was made in reaction
buffer (50mM Tris pH 7.5, 150mM NaCl, 0,05% Triton X-100, 0,01% BSA) at 25°C for
45min and the rate of product formation was measured using a FI1,800 fluorescence 96-well
microplate reader (Biotek, USA). In this model, inhibition is considered to be irreversible 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 (7) at a first-order rate (kuns), rate

constant that is dependent only on inhibitor concentration.

P=(wllgps) x [1 — e(—kuhs:)] ot
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_ andé)éot%co

rACT6,7 KLRITT VKI KLR TTLVET rACTs,1
MIRRSNVKI MTR- SNAVET ACT$,BERIVSP VKI T
ER VSPVET Substrate peptides sel ected by

kal l'i krein hK2 using a phage-di spl ayed random

pent apeptide library. Plain type residues are conmon
to rACTwTI, bold and underlined residues correspond to
substrate peptides 25 relogated in RSL of ACT
variants, The scissile bond by hK2 in substrate

eptides, is desi gn ted by 1 and putative cleavage
Fg‘ e§ G I bIOL Ao Wag G CHIéFeFl’efé gy da@qr@t PaReigianaeyihibiiers, by non
lideafTedressloR BF B 8% I
TRy oy bR floh £ B ARG B o
Cqm&mﬁbtuqm [Hre E(BSIn)i—qréér G CONGAIE, ldeqwl hi theslofeaf thiclrve (£ = Aoy /

hi bi.t,i t th hK2
g R AR Rt i b B o DTig B
beov B ngdd 1 c@XciaBSsebdnd lofferl rale O tah oL Y teﬁ{‘ﬁlgrm deckd th@%strate

hKI notrypsin (Chtr), plasma kallikrein (P
C%F%k?fr?&i%] a@ﬁé}& LRI pratssrlspeielsévind thekas e (FI NE)

enzymes. The reaction was carried out for 30mn at

25C (90 min at 37C for PSA) in reaction buffer (50mM
Tris pH 7.5, 150mM NaigE(1-0[9)3%, % k't on X- 100, 0,01% eq2
BSA) and residual enzyne activity was neasured by

addi ng fluorescent substrates (Z-Phe-Arg-AMC for hKI,

THeRR, hi2 Ri€,Z-1SUa VAL, ahﬂo&yﬁhofml@mEMPﬁmd OK & FRAMC and
uPA osuc- Al a- Al'a- Pr o- Val - AMC

Hﬁ%%]x@%k - Arg- AMC f or

or A y-4aiE. Wﬂtq:@?Avacﬁ Hvh r17‘FP§APHd1AQHM vaspeptivety.
enzyme in presence of inhibitors was conpared to
uni nhi bited reaction. For reactions mhere an

d b
Wbs@&h WIJt 'agﬁy%ﬁ:f fcgllrﬂél%fi YO%EI’&T.!(%J an ?hlbﬂglt &l r e fo) n‘OIy nant

i ncubatin nt concentrations o
Kadlekrqii hiS2 W&Slnwgatbd hbaws at B’é"@mﬂa&hﬂnenﬁmbmmn&t QCTS at a [1]o:[Elo

o B0 SR PN Bt o 0 Bl easernyes

reac
at YBE€ SarSmih eepmtearoy sammcrﬁ(n% @criylatai 4ot 10T: C&ﬂm@ﬁlﬂﬁ@l t he
o_the

h|b| cor respondj
o1 DAt 87 FopR i Ringishesd P i) SRR oRe Thepte 12 and
hlcasamaoaipmes W @t stiani Solse ﬁnti—m&%loﬁﬂ%ntﬂfod K4 an
sin, PK and HNE with 20 different rA wer e

"1“‘818%/3 E’B?ﬁp FC-GoTegatep goal A mpYss ecndarrantibndai WPSéﬂi?Sblefs‘f/fﬁg
VISﬁEh'@ed:\Isﬁl% HRFCICdtlebon l@%ﬁll%ﬁ&il%lﬁi%c}g% 56k 1988

" The behavior and significance of slow
inclaged ethi AHliss e1ohETs ARivin aEH7§ fitiesttic carditimns) iy [é:la@]l}mlo of 10:1

in S%ln% T 1@51 2 (ﬁx%}%@%bi)gyw&l }E ffg@ %rote SWS{%&J:IG? fe{;l 8}( ‘gﬁsttem glot,

anmount o enzyng
usingrm@airiiisa tiooerdonelf antibady rfdﬁoWeat b;( dbtesﬁml Wil thasredordary exitied g

of suf LI %tgﬁb(olom Each reaction was nade in reaction
®FTris pH 7.5, 150mM NaCl, 0, 05% Triton

X-100, O 01% BSA) at 25C for

Production of soluble recombinant wild type and variant ACTs

Wild type serpin aul-antichymotrypsin was used to develop specific inhibitors of the kallikrein
hKZ2. 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 Len-358-Ser-359 into RSL of the serpin. rACTwr



10

15

20

25

45min and the rate of product formation was neasured
using a FLx800 fluorescence 96-well mcropl ate reader
(Biotek, USA). In this nodel, inhibition is considered
to be irreversible over the course of reaction and
the progress of enzynme activity is expressed by
product formation (P), beginning at a rate (Qand is
inhibited over tine (t) at,;a first-order rate (kobs),
rate 30 constant that is dependent only on inhibitor
concentration. P = (y~//gcQbs). x [| - e(-/ ,bs’)] eq 1
Rt T PFRIeR it ool SN, sl e e B tag BUY-
tethinfiglsifidn. BRRGE MHematds BRAURH af DD kRIeARSe all¥i teilg | near

regression of the data using equation 1. By otting

agepaulptigy majdy gy astiversalubletform. Poiied under wative soniditions, &e level of

Rcaia aTo BN el o Y (BN oF- el ter K l..to the s]ope of
PR REROT e R e T SR e bt BRI Bl G0 Gt
Vidteat &0 (iprstl) wdonildigpae@h (lamet2), bis stimatd dy SD8-PAEFSEIR£is more
Fon 5 below is used to correct the second order

m%g%g£gﬁ%§%&nt k' by taking in account the substrate
concentration [S] and the K. of the enzyne for its
substrate, giving the k2. k=(1+S]/K )xk' eq2 10 The
rACT edridmiart aninly ffeeifidla airemtnkepsi n for Suc- AAPF- AMC,
APK‘RE{ Z- FR- . and HNE for MeOSuc- AAPV- AMC were 67M
PAEM IR Fiet 58 RRRasjsabanny elagfase, dnggetemppintiike Chir, PSA or
h1e3) ahd/igypsin Qe GROPIEX PROABLI- Q8 ALl NP ctré%ﬁegl tg dﬁteﬂnine

_degradation. 15 Kallikrei'n hk2 was I ncubate our s
inlgpitoyy gpegifisily afr4A¢ Braisnts (BdlnDi nant ACTs at a [I]: [E]
ratio of 100:1 in 50nM Tris, 200mM NaCl, 0,05% Triton
X-100. Protein sanples were heated at 95C for 5mn,
separ at ed by SDS-PACE (1Z2Bab&c¥yl anmid 19:1 T:C rati o)
and then electroblotted onto Hybond- ECL ( Anersham
Phar maci a) nitr.ocel | ul ase e free-hK2 and hK2- ACT
conpl exes merém@%ﬁgﬂP ® QLR wa g satiaptt i - hiko
nonocl onal anti body and an 20 al kal i ne
phosphatgse- CaoTHgat edg0al aet,- NOURETSCCONREE.Y  ACTy
ant i [ed§ra Ve sedsm® bliriswrs (Mirdtl | zerhlegi ngriveer EGLLisa)
dat o iLon i Ane ham '-,-n; Bi nt"pr‘h) hK2 was °

Trliktmetic conditions) at a [1]:[E] ratio of 10:1 in
50nM Tris, 200nM Nad , 0, O8#kifiont’®h X- 100. Proteins
were detected by western blot, wusing an anti-Hi s6

"honocl dnal antm%ody f 619 owed BY deteci®Pon witF the 0

Cmgecond%gy anti hody 25 and pr%tocol descri bed above.

roducti on of sol uble reconbinant wild type afld

PKyariant* ACTs Wt d type serpin3@l - anti®hynotrypsi n wad

HENEIsed t a0 devel op specifac inhibitors ofe the kahlikreig

rsahK2. Resi dues p3-P3' |pcated ign RSL syructure,of %0

@kHACTWT were repl aced by substrate

hK1 0 0 0 0 0 0 0

Urokinase 0 0 0 0 0 0 0

100

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

® Protease and serping were incubated for 30 min at 25°C {90 min at 37° for PSA) at a [1])./[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 ([IJo/[E], of 100:1) for 30 minutes, hK2 is completely
inhibited by rACTg,, tACTs 3, rACTs7 and rACTs,;, whereas rACTs 20 and tACTs 15 inhibited
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30 pentapepti des, previously selected by phage displ ay
technol ogy as descri bed 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.
rACTWI 32 and its variants were expressed in E. col
TG as fusion proteins cong@gining an His tag in N
term nal position. Each of them was produced at | ow

F | nmul tlon in
o RS L R0, B F PR b Bt hchTisovec

ne biblimuettivaf to“farddﬂ@ct-\nmng thadeivathnREfOERATCT, s Bnd1ACE; Q) are
for

fied h
s S e Ctseeted e, T avmaen B AOTd 1AeTes
InEJ)b,ltedié‘s RS PKRBed AY 16195 AN Ak ¥ah-3pk ?xdﬁn{}ﬁa?ttrﬂé?%gu

8% ure 1). rACT variants ‘are nainly speci

fip Rb? orf W%Slﬁ-&h@momseéﬁlziyms?sﬂrtmt adiditiogallyatsa #K. and
ngms&rs@uﬁe &bABhaR % 0 LAl LGt e BRI
h'C3) 5 rr] Lot ypsgerplﬁb%% ({]ﬁggﬁlﬁ'}kfictl gaﬂg AS[G kaﬁﬂcrem hK1
mﬁ# ¥ei nases have been screened to determ ne.

i nhibitory specificity of rACT variants (Table V).

Table V 15 Inhibitory profile of rACTWI and its
Steizhiogmtries oﬂﬁ]ﬁblt&nty oh&d3a1d ATEGor3IARS idp AGIBlrhstAGTP i3
coACTwr A %1114- SID) (RGR-SE) (}I]CLRI -TT)

(AR LJ SA) I\/D820I\/D62I\/D83I\/D67I\/D
T}ﬁﬂeﬂbﬁﬁﬂﬂmﬁbp&eﬁ&@lublﬁifﬁ}kﬂf‘iﬂh%"to B2 oAk Murdi A

'1'? gh%r 66 0 0 0.0 0 100 @54 10@10 36 %&}% 8&1939
copdiiigns 9pPIY aggl ignig sjrensth for apepzymss 1y egsugs the Bog @aluz(ljlﬁ@)npm@on
RoMbifandwild §p®AcHy %m%@ Dot Bhp '

sequence cﬁgaved in uR%ac \g%gggdﬂnf@ﬁk?%ﬂF%
idgngiead frheealie ohtaipsd wish ﬁ@@rp@n!dln A@T mtnie@ahm:muﬂltmw Gistamat e
shept i de by M

Table ¥1
Comparison of stoichiometry of inhibition values and second-order rate constants (k,) for the
reaction of rACTwr and its variants with hK2 and others proteinases.
Llikﬁgs.zo A(iTs.z A\C{s.a AC'I"G.? AC'I;G.I ACTs ACTwr
b4 RA ¢ R SID N N “
( MDszo) R RERSD e e (Eﬁbbgissm (LL?I.SA)
Sty ST kY s R Srk? STkp Y S A S
MIS-I MIS-J MI S—I M.i' -1 M-J -1 M—]S- MJS-]
Protease J
hl2 105 1779 25 6261 34 2439 5 8991 19 3442 139 595 - -
Chtr 134 905 - . - - .- - - - 2 61295
PX 150 424 18 6217 - - 277 201 16 8024 - “ - -
HNE 334 158 - - - - - - 159 1192 - -

2 SI values reported were determined using linear regression analysis to extrapalate the IE 1atio (see figure 1),

® Second order rate constants for serpin-proteinase reactions were measured under pseudo-first- or second order
conditions as described in “Bxperimental 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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20 b Protease and serpins were incubated for 30 mn at
25C (90 mn 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

uni nhi bited control)). Incubating with an excess of
inhibitors ([I]o/[EJo of 100:1) for 30 mnutes, hK2 is
conpletely 25 inhibited by;y ACT6, 2, rACT8.3, rACT6.7
and r ACT6, 1, whereas rACT8, 20 and r ACT5. 18 inhibited

33 95 9% and, 73 % of t ty, t
In pyderelp B S ughofs ﬁ%&o&%@%&eﬁn&%@%ﬁ@gn%% ncubated

i i
T L M I TV,
(A}, (D Gl BDRBACTse dAéiﬁwzay@‘E at TR0 fart3P exin inaedction s,

t 36 % d
bu%qg%irdéas%gtgﬂ?ﬁﬁ ??oc%ﬂsfor I‘H&dWFre assaj)z&%ll;y a«%ﬂg}g rgeh uolrg&ﬁ;flg uggrate
(1 (M) T -AnveT] P&d&ﬁoﬂamldbhy BadtelORad 10 tHelrk® JTHRLERSEIBE G itited

and PSA but_ additionally also PK and HNE, None of the
SIRYEEAYRP i Logt i hrsnanBinedioon ieli (k- e 1 W detprripedesaariopar
regfrefgﬁo&ﬁiaiyhkfoeexﬁaﬂame th&fd ralﬁ% e. tﬁkg'uﬁabeﬁsget ries of

Inhibitory of variant ACTs i mpr oved
Asdherstin Eigntey? allnlewmwnmrpia& vesl@rrts o RAGT Ewey jpwe AT Tallibewith hK2

OIS Sl SN Y B A BB E

acco
stombllomctl')stbfriﬂiﬂ@tlbn ‘ffﬂll‘es ﬁ:lr hKe (% yoresl BSacspersivel®). Wherema.C T, and

oalP G 7B S50 (RESOTB I, e P A BF e A T A e
(7Y ent wmabcohmlﬂaﬂexml sp@;ﬁ&kfblﬂimg%ﬂstg MdGamTe), 6hdd mgﬁf S1

| ar conditigns (data not 15 shown)
ra S G TP e ShERp BTt Bhicr O DR o Mo ol

testg@%rfégige@{ngﬁamggj{@ constants (k,) for the reaction of
rACTWI and itS variants with hK2 and others

protei nases. 20 ACT320 ACT5.2 ACTs. 3 ACTs,7 ACT5.1
ACT5. 18 ACTWT (LR SRA)' (RRU SID) (RGR LSE) (KLRi TT)
VarinmR_.GBNprp FRily Spnplerds 2GR h K2\ igrat 14asadatpes af inbidtoivD6 1

PRz MRt G gl Al et Sacth,
andRyibitteresd CRK2t A5raliq 701023 . B&6in Blét 24349s 6f tBORActin® pdduk®s of
rAél%%wit%%xSQ_(rACTg,m (lane 1), rACT (lane 2), rACTs3 (lane 3), tACTs (lane 4),
TACTs, (lane 5), rACTs 5 (lane 6) and wild type rACT (lane 7)), has been done under
reducing conditions using a mouse anti-hK2 antibody to determine the fate of inhibitors after
the interaction with the enzyme. Figure 3A shows that when hK2 is incubated with ACT
variants, free hK2 (E) disappeared completely to form a covalent complex-(EIL). This cova'.lent
complex demonstrated a high stability as it did not break down over a 16h incubation period
(data not shown), Wild type ACT inhibited more slowly hK2, which was mainly uncomplexed
after 3 hours of incubation. Elevated SI values measured with hK2 were not due to non-

complex forming degradation of ACT variant inhibitors.

Further on ACTjy 3 (lane 1) or ACTg; (lane 3) were incubated with hK?2 (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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Chtr 134 905 - - - - - - - - 261295 PK 150 424

18 6217 - - 277 201 16 8024 - - - - HNE 334 158 - - -
- - - 159 1192 - - - - ' Sl values reported were
determined using linear regression analysis to
extrapolate the UE ratio (see figure 1). b Second
order rate constants for serpnr-protei nase reactions

wer e nmeasured under pseudo3§i rst- or second order
condi ti ons as described in "Experinental Procedure”.

uence,. of, P3 es| n RSL
2o e BB R B B i RERFS pathay Sor
seqmemslpewrmthlamgom@maﬁg@{aect ed substrate peptide by bK2 -,

No detectable inhibitory activity. 34 In order to
deternine the SI values of all the reconbi nant

V¥t ATHS shARAiERR S oBANE é&%@%@rﬂ@l&m 52&'\% \é\"ot ?X)

di fferent concentrations
The sgtyef iphibifpyy repotiorgh vrint Aemm dgtexnghcd forkETBprbtefsAhowing

ol B B PSR ool im Qi3 P plenf SsP i e v

reaction
meag@ed wdene)seands-ﬁyse drdbl)poﬁddﬂd)lfs Usihdrerofrbid @S GRMbd D 1AL B4

- FR- F i | | oci
suPirert Cas-SME (0N P S84t 5 rvinehonits L SEpmgt bitst o
rAt:nr@mmsa Im@ﬂ;ﬂ%@?@a;%ﬁ hinkjibEdaeent (93 kad¥ %a( o) I!A%TS{)(A)

term ned usSin I near regressi on an

YAQI ¢ w(ab@lgateélﬂ) H@Plleﬁ@aﬂm progress cufvestwﬁee subjepitdtomeplijear AS
variants of

regZ%_‘élin ?1113\%9 gh?%%\éérlzag?lt %}g gégh )\/\Wﬁs ”r%ht ggtaﬁ% the Wlﬂcopgpﬁgatmns
AfjzOictermation df églg, assnciation @nstAG (@fa)herdf AGhbiell nging Ki, ACHS, 2
e DS IR P P kol

ch}mmﬂrypsmﬁ@(idahtlthaﬁh talpsilishddQlal. QURSSy Dbl YAl YeEe dedh ARG 16)
for rACT6.7 was nuch_ hi gher 277) . The

K
mht% el?%%?&flig? fﬂ’gﬁ pREyESE Hkgseriepreterses kgl ifiviant seagtious at two
activAGHd? &3011&@53‘!1@4@ 118M2L70P!The Fe@&rh@l’&eﬁ’lft 1809769 Ql%vﬂé Dhighest ia

egtivel The SI val ue of rACTsyo inhibitor was
(89¢ Wg )dfflﬂithégmleﬁsofi‘lﬂté’btame@ with BK wor 6} obkintripn bl couiasy
hKk2

reoftfnant Ot LAGLoala: LOLIM HbARK S CRNBLGXER Ml K2

w t hout degradation of tors |
disggpmimgrign bitweentiawe pRisases @ Tl of hKAGaic recoAGhint Thhlbltors

1
A A T SR A8 B op By & BFoehiel el sreBhe
ACTPi0 ehiitisd @ka off AT v, tidr hKKZsuﬁd’rACﬂ’cﬁnpafkd (td ante PZ(l) and HN}* One
ane

ane Zé 5%
of t%et:rom%{gtfere P Cg‘j 1 wp%&ag h(gh vglogaty ‘é{ﬁlaP% hag v\@tp
rACT (lane 7)), has been done under reducing
conditions using a nouse anti-IM antibody to determ ne
the fate of inhibitors 2:
Development of recombinant ACT inhibitors specific to human LK?2 and hK3 proteases.

Residues P3-P3’ located in RSL structure of rACTywr were replaced by substrate pentapeptide
coding for the RSL of Protein C Inhibitor (PCI) (Table VII) as described in example 1.
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the interaction wth the enzyne. Figure 3A shows that
when hK2 is incubated with ACT variants, free hK2 (E)
di sappeared conpletely to forma coval ent conpl ex

(El'). This covalent conplex denonstrated a high
stability as it did not break down over a 16h

i ncubation period 25 (data not shown). WId type ACT

i nhi bited nore slowy hU2, spvhi ch was mainly

unconpl exed after 3 hours of incubation. Elevated Sl
val ues nmeasured wth hK2 were not due to non- conpl ex
form ng degradation of AEIGXES ant i nhibitors. Further
on ACT8.3 (lane 1) or ACT6.7 (lane 3) were incubated
Wi it RILaReacBveBeehidL.aD) bBs@ebiraxickying A CTHECIWRE I TR,
bl ot) under kinetic conditions (30mn at 25C) at a |I:E
ratio of 10:1. The conplex formation was anal ysed by

WeSTern bl ot _under T educi Ny CORELLERRS UsSing a TDUSE

SIpROCT oNal ANt 55 M 35 T agy (T OURE 3B) - o 154 NPEDIEPT 55 pg

proteins Were efther conprexed Wt 35 hRZ 0T present
uncl eaved fqorm _jndicatjng_that the ppssible
r@ﬂ%t r &xhim apgdit h\(/%\;/ay f {[ ll elel nE en yI’TEXI nt'er alt i of T
i s mar giarrade. Vari ant ACTs showed hi ghest associ ation
const antbsawi t heleK2a45 The 4@t erof cinhichi e yriheaet i 6Ac aTC
W t h vadgieadat ACTs was determ ned for each protease
showi ngeodgmpactivity with these inhibitors. To that

end, 1nteraction of hKZ and reconbi nant Ser pi ns was
1;@[as,urzgmmnger Pseudo-fir order, cogdlt ong using NS

pr‘?ﬁgress curve nethod. h (2nM And strate

Z- FR- ARAZ¢¢tOM) wer e added to varyl ng am)unts

rACAH - AAAldlvgid O 4 NNiKDI T PT'S ¢ O(Q), AACI5 & (¢ T
6% g . TACT8 3 (0)

ure 4A and i nhi bltors rA
0‘@%&% 10 rACT6.1 (x) (Figure 4B

Repr eg@?ﬂ IF)v &Thr dgredEC AV EET wiide T6T b‘F%‘ct@él %6 ne  G1C
Plaih iypt@@fdues fre@mhR®Sd ANTya bakl Y nSledi®l REuSGortkspadath stidstehapti®s
relofaed BSPL vid€'T plriotst Bhelscagjabondin subdvae waidpiisniesporrd Bl andpbritionBavage
site mfserpips ietesybrpstiaty bofeca fhe Robsesidissoci at i on const ant s

(lca) were calculated using K. of the proteases for

their corresponding substrates (table VI). The ka

value of wild type ACT with chynotrypsin was
Bri¢fije tetpirerhibe thsrecamipudnt preteindd hta(MITIR I T3] cells wdre r@@BImed

s t t nd
w1t1'é r%%% %é(gldﬂlﬁ <0 cilg%sleinpévpéd b? gﬁ)l\"f?l? 1n%§]%1ﬂllgﬁalt(e uﬂ‘tér]p ]megla e(%etlls
wene daanunduml t@dn dpmzal chanmy\l@emdsesdonﬁmmhalmbws §0r gk at 16°C.

Reep PR oy A e AT RRIONE RS PR S SP et Gh A

chrdtifeto@sphe bsid NN T A Eeiith® bis debdtibedidt tha ieviond &a@pll nant
r ACT6. 2 gave equivalent ka with hK2 and PK
denonstrating a |ack of discrimnation between the

Andi &&%ﬁﬁﬁﬁﬁtAé‘i’ eY) e&kﬁﬁl H?,rfsﬂWAéﬁeC' fic reconbi nant
i nhibitors 3 rACT5 s were | ower, 2439 and

Thepggty pf e ﬂlfk@@be@bﬂqrédvelomﬁden etpieolrend ek fefted b8P AGE
anal ﬁpﬁlﬁleﬁlg&cﬂlg éﬁl?i}tf&l‘%% ot : ;FEEF‘G SC;gr hK2, superi or

onpare

Evaluation of the inhibitors,

These inhibitors were further analysed o assess their specificity and affinity to inhibit the

- human kallikreins hK2 and hK3 (Figures 6) and plasma kallikrein, trypsin, urokinase, elastase,

thrombin, hK 14 and human kallikrein 8 (Table VIII). These two enzymes possess different
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of the reconbi nant serpins, rACT6.1, was reacting at

hi gher velocity with PK than with hK2. Exanple 2: 25

Devel opnent of reconbi nant ACT inhibitors specific to

human hK2 and hK3 proteases. Residues P3-P3' | ocated

in RSL structure of rACTWI were replaced by substrate

pent apeptide coding for the RSL of Protein C

I nhibitor (PCl) (Table VII);;as described in exanple 1.

30 36 Table VI1 Ali gnmant of RSL (Reactive Ser pi n

Lo nant ser s ACT, PCl and

RIS (e BT APty epont ap poplginpitifed

b

AR ACCRU L, 8l i il ol
jogptikLisdigesee (codon) rPCIWE Anmo acid T1 FTF

RSARLNS sequence rACTTCL Amino acid VKI TFR

SALVET (MDdA) sequence DNA (codon) GIC AAA ATC

Aﬁ@ﬁiS‘b’fﬁleA@&ifﬁﬁﬂ'rem&l B'éﬁ#ee@’fﬁﬁﬁeﬁid GEGumEh Rdllikréilere analysed

d_ underl.ined
of FEiih B BFp ES e et et aass tiehbaren
inbubalRSlvite L 00AETor ¢licr ARL 5 hXBEBirifE 1 B&ir hE3 700 nﬁhet Physidigichiat e

peptides is designated by 1 and putative cleavage
cogflifigns; n serpins is narked by asterisks between the

TIF red3 lté of tRER A ESsing (ane%'idngéﬂ)x%él mﬁlggc@r aﬁ%ﬁﬁ% ]It)F fre shown in Figure

reconbi nant protein ACTpot
6fransformed with the corresponding constructl ons

| r.i j [
L R R TR P e ¥
5 rMPERb KA : NIDGH bhit7s MIosl 11682, at 16C. Reconbi nant
|nh Qr cted fr.om acteria
riRab Sl R RS b lon e et Shw R g o
reddmbidhAt ACT prorRings descri bed for the previous exanpl e.
Line 1: PSA, 2: PSA + ACT, 3: wild type ACT + PSA, 4 : MD820+ PSA, 5: MDCI + PSA,

6 : MDO62 +PSA, 7 : MD61 + PSA.

The amino acid changes within the reactive loop using substrate sequences selected for hi2
specificity transformed ACT into an inhibitor highly specific for hK2 (MD820, MD61,
MD62) without inhibiting hK.3. 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 a1-
antichymotrypsin, which requires more than 12 hours of incubation to inhibit the same amount

of hK2 (data not shown).



10

15

20

Anal ysi s of reconbi nant ACT expressi on by SDS-PAGE.
The purity of the different inhibitors devel oped in
exanple 1 and 2 was tested by SDS-PAGE anal ysis under
reduci ng conditions as shown in Figure 5. 20

Eval uation of the inhibitors. These inhibitors were
further analysed to assess their specificity and
affinity to inhibit the hygan kallikreins hK2 and hK3
(Figures 6) and plasma kallikrein, trypsin, urokinase,
el astase, thronbin, hK14 and human kallikrein 8
(Table VII1). These two possess different 37
enzymatic specificities gﬁﬁ%gﬁﬁrypsin-like, hK3:
chynotrypsi n-1ike) t .are naturally inhibited by
ACT. While ACT is chiidhitesy piglile@f BParhe natural hk3
inhibitor in blood circulation, its inhibition of hK2
is weaker. 5 Analysis of the inhibitory reaction

bet ween rACTs_and the hunman kal li kreins were anal ysed

pRYealgstern Bl ot as shown in Figuresi6. For €ach, a7y’
variants of ACTInhibien %f i nhi bitor was incubated with

Cliy@@tmpgsiiof ei t her hK2 @r hK3 during 1l hour at 37gsapder
physi ol ogi cal conditions. The results of the
Plgmadelikontn usi ng t he rdhocl onal ant4.®ody anti hl E»09D5
are shown in Figure 10 6 A. Line 1. hK2 only, 2:
Trgpiiiher ci al ACT +11K21% wild type ACT +hK2, 4 :11MDB20+
hK2, 5: MDCl +hK2, 6 : MD62+hK2, 7 : MD61 +hK2, Figure
Urgkigise nows t he det ecti®dn of hK3- ACT-conpl ex usi ng -
EIantibody anti-H s (tag present on reconbi nant ACT
BfSteins). 15 Line 1:9PSA, 2: PSA + ACT, 3: wild-type
ACT .+ PSA, 4. MD820 + PSA, 5: MDCI + PSA, 6: MD62 +
TWﬁ%&nl7: MD61 + PSA. fﬁe am no acid"changes within the

nigactive | oop using bstrate seq ces selected for
$K2 specificity traﬁ@forned ACT %ﬁ?o an inhibfggpg

g RaMisheci fic for ;%KZ (MD820, M1, 20 MD62)
wi t hout 1 nhibiting hK3. These results confirmthose

previ ousry shown 1 rapte Vv Omy—vbBe—based—on—the
reactive |oop of the inhibitor of the Protein C (PCl)
is able to inhibit both kallikreins tested (hK2 and
hK3). MD61 and MD62 are‘inth';ors with very high
affinity for hK2 inhi bi%"—&h hK2 protein in 25

| ess than 3 Hiuibities of MAGE EroWAeL PRITEInGMdid i ons)
conpared to wild type or conmercial al-

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 hiK2 gene (DU145/hK2).

Exponentially growing DU145/hK2 cells were collected and resuspended at a concentration of
7.5 x 107 cells/m! 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/40ul) into the right and left flank of 8 week old male atlymic

Swiss nude mice (two mice/group). Each mouse was inoculated at two sites.
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anti chynmotrypsin, which requires nore than 12 hours of

i ncubation to inhibit the sane anount of hK2 (data

not shown). 30 38 Table VIII Inhibitory profile of

IVIDcl. 5 '" Protease Inhibition % SI k, Ms

Chynotrypsin 98 1 86216 Plasnma Kallikrein 100 4.6

25900 Trypsin 100 1 1126025 Urokinase O -

El astase 0 Thronbin 0 hK14;000 3.2 287000 Human

Kal l'i krein 8 -25 180 10 Exanple 3: Inhibition of

t unor gromﬁh by MD inhibitors 3.1 Inh|b|t|on of tunor
Atglaysif b2 BRe IR e ey taorulafen B9 e1ghOke PhED62, MD6T or 100ug or

r n
BB AFF, S";T B P R P S BE o8, BRRE 30 B B ing
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3.2 Inhibition of tumor growth by MDCT inhibitor.

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/hK?2 cells were collected and resuspended at a concentration of
7.5 x 107 cells/ml in DMEM (nvitrogen) 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/40ul) 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.

At days 6, 12 and 18 following tumor inoculation, 100ug or 10pg of MDCI or ACT-WT were
injected subcutaneously. At days 24, 30, 33, 36, 39 and 41 following tumor inoculation, 50 ug
or 5 pg of MDCI or ACT-WT were injected subcnianeousiy.

Figure 11 shows the inhibition of tumor growth by MD CI. Prostate cancer cells DU-145 (3 x

08 cells), transfected with human kallikrein 2, were implanted in nude mice and then treated

with MD CI (5 or 50ug/injection).



tunmor inoculation, 25 or 5g of inhibitors (MD62 and
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plasminogen activator inhibitor-3 (PAI3), protease inhibitor 4 (P14), protease inhibitor 5 (PI5),
protease inhibitor 12 (P112), human plasminogen activator inhibitor-1 precursor endothelial
(PAI-1), human plasminogen activator inhibitor-2 placental (PAJ2), human pigment
epithelium-derived factor precursor (PEDF), protease inhibitor 6 (P16}, protease inhibitor 8
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squamous cell carcinoma antigen 2 (SCCA-2), T4-binding globulin (TBG), Megsin, and
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combinations thereof and/or variants thereof.



2. The reconbinant inhibitor protein of a Kallikrein
of claim1, characterized in that the Kallikrein is
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13. A pharmaceutical composition' characterized in that, it comprises the
recombinant inhibitor protein of a Kallikrein of any of claims 1 to 7 as an active agent, and

optionally in combination with one or more pharmaceutically acceptable carriers.



8. A purified and isol ated DNA sequence encodi ng the
reconbi nant inhibitor protein of a Kallikrein
according to any of the preceding clains. 9. The
purified and isol ated DNA sequence of claim8,
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the group conprising SEQID N1, SEQID N 3, SEQIDN
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I'tor protein of said Kallikrein,
c) allowmg expression of said recombinant 1nh1b1tor protem of said Kallikrein in a cell

expression system under suitable conditions,

d} and recovering the recombinant inhibitor protein of said Kallikrein.

20. The method of claim 19, characterized in that step a) is performed by phage-

displayed library screening.

21. The method of claims 19 and 20, characterized in that the suitable conditions

consist in culturing the cell expression system at a temperature between 10-40°C during 10-30

hours.



c) allow ng expression of said reconbi nant inhibitor
protein of said Kallikrein in a cell expression
system under suitable conditions, d) and recovering
the reconbinant inhibitor protein of said Kallikrein.
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reconbi nant inhibitor protein of a Kallikrein
according to clains 1 to 7.

27. A diagnostic kit for the detection of a Kallikrein in a specimen characterized in
that, it comprises any suitable purified and isolated DNA sequence selected from the group
comprising SEQ ID N° 1, 3, 5,7, 9, 11, 13, a sequence complementary thereof, fragments

thercof, and/or variants thereof.

28. A diagnostic kit for the detection of a Kallikrein in a specimen characterized in

that, it comprises the recombinant inhibitor protein of a Kallikrein according to claims 1 to 7.



