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METHOD OF TREATI NG OR PREVENTI NG BENI GN PROSTATI C
HYPERPLASI A USI NG MODI FI ED PORE- FORM NG PROTEI NS HELD
OF THE | NVENTION  The present invention relates to
WOR09138¥33 "of beni gn prostatic hypertrophy, aXfal/E42006/000971

particular to 5the use of nodified pore-formng
proteins for the treatnent of benign prostatic
hyper pl asi a (BPH). BACKGROUND COF THE | NVENTI ON Many
cytolytic proteins have been described (Lesieur et
aMETHOD HPREATING QR PREVENTENG BENIGNPROSTATIC
NAAYPHERPLASTA UTSING MODIPILD PORFEFORMINGUEROTEINS
manmal i an proteins such as 10 perforin, and bacteri al
proteins such as aeronS|anproduced by Aer onobnas
hydrophlla) ahermdHEPOY PHEANYENTHIN St aphyl ococcus

grB{eege% in,}/entlgn Eela%es ﬁotg ﬁ% upb%gleggyg tgkgr}sa%%olp , am in particular fo
thehuse iofi giodified porg-faaminp pevteinsrfot Be treateerd nf by prosiatic hyperplasia

ﬁ@ierae VCC toxin, Staphylococcus |eucocidins, LSL

oxXi n from Laetiporus sul phureus, epsilon toxin from

G ostridiumperfringens, and hydralysins produced by

oxampl ¢, pr onePAGRFROGNY GF TREANGERTIGN L = Mo 1!

MY LDBRAEZ SFbtedR HalRBGdeh et RX:AS et aThﬁ&eMg{nBrt %1 nfq 45064,
contaln di screte functionalities including bi ndi ng

A TeseVRIEANY ACPBURE - BRARIIGBrotMS dsdid maEERIan wreias such as

pSrﬁHn, arfl BaQiHA pEiQéT&' flch Mrc%}stnr@i:od@c@d by UBloRbRA Iy Bbpida), o-
itory peptide domain that contains a

C-termnal i
“B’F%‘t’sé‘éélé’o‘k‘lc%cg% g&‘P@i’?cé"C“U"é%{fﬁ’g alPly toxin PR by Srlgstridium
s@ﬁ'ﬁ&m)d &t{d@ﬂﬁﬁ‘d’dué&i Hy B O VREISRerBls am&g;e p@t&ﬂeraaﬁgsnt Bibrio
RSV DAP! el eGP0 B 3L R bl suphress,
goneri PAP i t gmpcggwg
epﬂelmbtoaméron{ﬁlm;m gerfriveas, anll Aydralesad ptoducedipy Gridaria spp.
cytolytic cell death (Rossjohn et al. J. Street.
S&h@ bf thdsé 1y3Bxid BRotcinsHRBIxamBRI FrodeRI1y¥RL dn@ MpR WS G dy¥ihesized
Lsrupts the |1 nmemqranes, and results in deatﬁ
SRR PG YRS JEHGS BB, B aiom s it » nding
dmﬂsnn,pwlobh ftibmatbnﬂglgméltﬂeSprétbmﬂ to @(ﬁeiﬁl‘al‘t&:ﬁﬁ @6hhain, BR® Siher an N-
te?1¥ ng[t I E%er%f(n%] 1ngtb1t§r9 %%pende dBmaia ::t#nag cQ rlflgsl agfgrot%:z?se ze?vage Xlte
Ck@mgle ef:hm bibitéra pertided frpumad theproimst clegwdgk site resalts in haiyation of
R FotSIGH) %aing ¥% &%ﬁé&@:&&% Phe RBHR A e [S2EIN Bnfbrfd producing

cel | -specifrc. tic ggre- orn1n% pr ot el ns
PeFptihatiiead 1/ @pid cyRktiorelldpal Ropidhn et shd- Heawge Bisbdal: 92 100 1998).

P&?Gg@ﬁﬁ&h ﬂ%’sipﬂiygfﬁrbp@sj tht REl ﬂ@ﬁﬂltahéésanﬁ%suwﬁ Jeﬁtﬁ%? E@l@tm all
P TS gL AP ot e ek N o M e, Tt i

atehet speeffiade tieftyge ofedells thyy arerubreborkilpfas aeididdingi®mains target
se the cel|.. These

s SRR S8 o B, bl S8 D Pl ar 85 By o

nefoirpreeificcel | s associated with a pathol ogi ca

condition in an animal. Such cells include but are

Csaﬁtytll: pm-if@ﬂnig@rdtéiﬁmﬁ' nﬁ&iﬁh&verﬁ@isbﬁthm lpﬁkbuﬂ heve been proposed as

g} m‘%mhﬁ% ope rfny i egu arit PC%’P& N %"5&‘8]8(:8?9%3‘1“{ Nf’n5 7078
di sease state, e.g., cells of the i mune system WO
98/ 020135 descri bes met hods! and conpositions relating
to Pseudononas exotoxin proproteins nodified for
sel ective toxicity. The exotoxin is nodified to be
activated by a desired protease by insertion of a
prot ease suscepti bl e sequence in the proprotein. In
one exanple the exotoxin is nodified to insert a
prostate specific antigen 10(PSA) cl eavage site for
the purpose of targeting and killing prostate cancer
cells. U S. Patent Application No. 2004/ 0235095
descri bes the use of nodified cytolytic pore-formng
proteins for the treatnment of prostate and ot her
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In contrast, benign prostatic hyperplasia (BPH, also
known as benign prostatic hypertrophy) is a

non- cancerous condition resulting from enl argenent of
WhwogrdsBat e gl and as a 30 consequence of theCHEALDEP00971
progression of prostate growmh wth age. Enlargenent

of the -prostate can be a result of increased

prostate cell proliferation, or an increase in

prostate cell size. This progressive prostate growth
&@@ﬁ»emp'ﬁre ﬂﬁmag layenGsatifear b@Ohted 1B ﬂhﬂfsuitrfacé af & ckinby afr@mber of

Nat i | nst.itute, of .Healt estimates t
B O Pl e L L b TR B
gyerﬂlyotnaiemfoy BRFhreadcetlhassociated withradl pathiobngicalf foaditisn imoanemimal.
%%R Qell% anTu ?J?‘ir% fgﬂm& F? ltor tux%oxsc%f{se Qéllls @rﬁlcﬁlfﬁg Cﬁ‘l)lgggﬂ %ﬁ’ectcd with

proxi nat e I on | e$ wor | Int
Hge pdlapwmdwhwamyqon@iydwgﬂaeé@r @FP“BFIdI re@Men ¢ élsf%sm e.g.

Q4 HndfnntulesyRRRUWAS 902018 EsRIHEYALERIIS End e%memees Rfhting to
to 1 ncrease substantlall¥ over the next 20

Regyiormanaserpieanpreripisias maitig for fieghiediciay Lbp oy fisfapdfied
fored Gtiviatedl ©¢ b ideved plbteaﬁd@rms’iﬂ!dn st d@&}éaﬁ&m&gmbie sequence in the
|nclud| bladde tones. 11n§%%& ence, anrostate ecific anticen
%r%W?tB‘BSI O"egf’g’g‘g h ‘frﬁ’f IS AN P AA ST AT PUFac ghE e
B8} clepvigesie for thppirpose ofi@rgding awt lallieg ﬂe&t@r @hcestellat egi es
currently available for treating BPH These include

VRt S A pph@itibd 198 20095 085 ddsOBEARYusS biGRbdfRd SRR pore-forming
bl ocker thera and f|n$ %erlde tﬂ@ ﬁgéézballoon "
RIPtEiat fopthe 5??8“‘&9 fipyeteand gfrE SHoeps- RIQJEIRS 548 be modified
ﬁ)rlﬂ;ﬁﬂﬂﬁ %Mtalspeblﬂ@ d:lé‘dv% sid, aﬁd’tﬁ afpreEtapeeifi¢ Bfdelg domain and can
tran t the rostate (TURP), and
Biran i ge ‘t"ﬁ?é”é%eg %%I,Fp ercgnc Ments are without any
adverse consequences, and this is particularly so

Ganeer iy shataetprized By sroipcrspein thizrmberof apnogpad, qr §ee31aafé1 Gellseived
Ré&th 8 A6 Dt wHRS pAR Btk REfolie B Riviok ﬁlas'il'\ﬂe rled¥Rn of SdjRént tissues
the treatnents avFllabIe The a E irse e ent 3 " q
?Y&?SSW%BS‘EG‘P?‘E GE!fsyand theigengmtian o maligpRafeds Y’%‘F Biepiually sprea
Vif) e b d bf@ﬁblemc 8ysfetnoto r@frﬂaﬂgﬁplswdﬁ :mﬂlto fliktae @itkid vz process
caﬁ% ?[&}%séaélsoﬂ abogércl)u%z:/r eeag 53 )‘Qrgteg cr c%g§§0n9 in which normal
teile abwidmbsgrow Rlobiret iamescelly, &t xeesrsl p«'ﬁefz; rwlﬂmme &brsaroduce,
§1e/ @J ﬁo‘?ﬁ eaHM%F xecoe% Tt thwﬂaoew abilkG 98 Eﬂr&lg W6 the tissue

roac , t he need for re-treatnment
innre @thawafaygﬁl%mavn E‘ﬁ BPdYs hﬂﬁse&éﬂaﬂe@?w&f@acft"ﬁ‘é% generally

fe%j\ﬂt ﬂﬂ;@!ﬁha e@hﬂg% }eiljahye hern R BérRREFrakibY RithiR Eﬁeéﬁs%iﬂsycompared to

eat in a Facedur e) .was

o) Qgﬂ ot ot SoBamSE R T S o cancer
blivk &ci:@d o takM@Sclv&:t%of @ rdiféendntas in gdneexmassxordmtwmm hgtmal cells
?nsclncglg I?ag E:tle nz?nd}gﬁ%(ztfa )e/cra:nc,s %gl?sl usfil rﬂuﬁé Fﬁ{m[ ﬂitgf\‘}(glglﬂg t lare specific fo
eanclecelshe t radenane Proscar(tn) fron1Nbrck & Co.

Inc., 25 Whitehouse Station, N.J., is a synthetic
fir AR, Gérﬁ’énq:ré‘sﬂﬂl‘) B}dfféﬁblasa (BBH,Cdlfoi i@owin s Hehig® prosthtic hypertrophy)
steroid.l é-? d U#Ct a par eanntI I’}I gcerclysltae and 5
En% YIE w%S%V‘??éﬁﬁ @gan Fogerr test ost erlone i as 4
Easaudnge phHthe sibtosd erogressiqnDHTrostal grawthewiildegeh eﬂnﬂmgetr@nt of the
shrink the enlarged prostate and reduces el evated PSA
due to benign prostate condi%ions. However,
finasteride is known to cause undesirable side
effects, which include inpotence or | essened desire
for sex, problens 30 with ejacul ati on, and breast
enl argenent and/ or tenderness. Dutasteride (Duagen)
I's another WO 2006/ 133553PCT/ CA2006/ 000971 drug for
the treatnment of BPH and it is capable of bl ocking
both types | and Il 5a-reductase. Sexual side effects
are simlar to those of finasteride. Al pha-I
adrenocept or bl ocki ng agents are also currently used
for clinical treatnment of benign prostatic
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bel i eved by the applicant to be of possible rel evance
to the present invention. No adm ssion is’
necessarily intended, nor should be construed, that
wanpoassssae precedi ng i.nformation constit ut esPEICAI006/000971
art against the present invention. SUMWARY OF THE
| NVENTI ON An obj ect of the present invention is to
provide a nmethod of treating or preventing benign
prostatic hyperpl asia using nodified pore-form ng

ﬂ?&s@htt@(i.aﬂ $e a kRuIRSIGAGERRIGRoNED dR1I @ﬂﬁfdﬂiﬁbﬁ} @t aeintrea3E int ﬂ'm&tate cell
present disclosure

Sp?ﬁr ghlﬁ Bfoﬁ{cffg\'e 'Bl:oa‘iafgl a?v&b?%a g(g Flﬁiﬁ%l calise é)gg)llerl}ls untrlléig% in llfe The
Gdtia sl TidtimteSod Diest tht (NTIS)edstiimarescthdt i60% of dmeridan men ngthpr mtes have
eI YR SobL OMsBaBLULA! Y cBRRHE 0% RBEEREOST DPmer in i

rsing nmore prostate-se ective
swoiiés adteightiss. eeﬁre:gmetdlyfirl@ mlﬁmn aeled \watid\ﬁép metbg éhcage group

B E&R %P%&; Rs & O PhelanSRER Itk pphRSAIR pr@ﬁl@nc@ REexBécted

nor e pr state- specific targeting domai ns capab gf
tg dricesete sylaptis i oy@ the xR0 stra ey et can st S gsems such
Amdhdr 85kt Q@ercﬁcnfs Qﬂdmﬁé}gnd)lﬁﬂﬂe? ldﬁ]ndg@ ifichidal btk stones mcontmence

selectlvely il ccord

W PR et herRaS e B gh S b e SohdRe s
provi ded nodi fi ed pore- formng protein for use

Thee 4re eavork sitategles lg@rmngn aysilehde furitesating JEH | Hserseamelmatchful

ek ' oBlkePt i afly, balloon
ézﬁfn%,r gﬁ%ﬂic&' ﬁga}ﬂfog gr o lﬂr{‘fgl Prreptichdpy ARY invRerifid fy, ball

occurrin ore-form ng protein and
dlgtigr and uv'\f{rg»% PrEsieA P’f%ﬁ‘?%é"%?‘iﬁ% pFsEgraldpgisjeg of the prostate (TUIP),
ﬁ%glréthﬁﬂiebe@f&x FeheSSbsefe (TURM, AR 36dni prétateOdms G:q:welfb@ﬁxents are

c|] eavabl r ost at e- speci f | r ot ease

N B aSyeat e fuETrS e GarT Ry T B e B Vher
ek &l deliekebataftigedct ywesh detberefitsaed danerivbobtheirentrsais@vailable.
@gdagge{rflsees%f R E}ll{)\i%lgnc@r%n S&SA&%&E%‘I&@Q?%'EE’CH?E?I g r%Itr:lpotence (for
varibis ssrgidah BIIOC@MQE) chnarea fromfabpy ¥progian thednaidenessqfripotence is
él&eﬁlgreéséd Qirteq \ébrgg Cheficdt Sti%atBtent@ ﬂi@&“ﬁf]én@g (sR&%E @ﬂct)ﬁfngﬂcg Gbout 3%

protelin In preparatlon Of a ned |Ca|;rl§g] for.
after pusgesy, gt ﬁ-‘rt%s'fl&%m%‘i’%ﬂ’i% apgprozefinediee), and thedqeg fay tpirgyment.
O8hBinddOnBly A9 oPFubliied dEIL kdtivRattd fthiad e anean probablhty for perioperative

’g%a@f’%‘gwg‘ﬁ’g B(E) ag’?@fo rl’g‘fﬁglgr{*)am{ gq égrfgr aY, e%or open surgery it was

modiahd fhatdlloosdibedreictvasd. f%6.0m an acti vati on sequence
cl eavabl e by a prostate-specific protease, and one or

dntif [the In%gt%(Ji%ﬁ%ﬂbfukéa Hoah&Rtthdispydo bRl £l§n11ﬁﬁﬁﬁ@‘l & ﬁ}fasterlde
selectiively targeting prostate, céells, % S i&ac ;
Rt GoBBFE R FHIMGE P8t BY FdeaomedBittie erck & Co. Inc.,
S@kialdc\SRdiyn kL) ik B @nﬂfeﬁﬁl-ﬁaﬂerﬁﬁlcbﬁpouhm aaﬁa@lﬂtzdﬁﬂxﬁmﬁr of steroid
w t h_anot her aspect. of ; resent dis

S U r {
i )épeplll SHirerEEeh duﬂglem el foTfe at 68?\’5&% ggen tes osterone |
ﬂl&ptjtﬁjdfhyﬂrﬂteit&&rcﬁfeqmtFlﬁﬂﬁteﬁtﬂe &Ip‘ﬁ&dlshﬁ‘[ﬁeﬁé eﬁlﬁxged prestate and

P AU B PP R B O BR ABPF Feq i & known t
ceasenirabdinblo sidel effactsgwlpd‘r oclfiderimpetgnep poleséned desiie for sex, problems
%ﬂg@r !:ﬂglatrc]»g o %reQ# HR; %ni?‘ﬂ Qxﬁﬂcﬁ'tt&ldé'ﬁés? %u’tagt‘énde (Duagen) is another
MOdiFTcations sel ect&d froman activati on seguence

cl eavabl e by a prostate-specific protease, and one or
nore prostate-specific targeting donai ns capabl e of
selectively targeting prostate cells, wherein said

nodi fied pore-formng protein is capabl e of

selectively killing prostate cells. In accordance

wi t h ‘anot her enbodi nent of the present disclosure,

there is provided a nethod of decreasing prostate

size in a subject conprising admnistering to said

subj ect an effective anmount of a nodified

pore-form ng protein, said nodified pore-formnm ng
protein derived froma naturally-occurring

pore-formng protein and conprising one or nore
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Figure 3 depicts a graph conparing the in vitro t
oxicity of several MPPs according to 10 embodi nents
of the invention to that of proaerolysin. The MPPs
war moassisged from proaerol ysin, and include aPEERA2006/000971
cl eavage site in place of the native furin site.

Fi gures 4A-4E are schematic drawi ngs (not to scal e)
showi ng how a proaerolysin protein can be altered to
generate several different MPPs derived from

ﬁﬁ@?&.@ Wa%h&h t BRI Qﬁaﬂgls%&aﬁr%pgbrﬁﬁ@t@m%e& h&dAr §8RBctase.

nti1on synbol represents one or nore
fowstangidelfivets are siower to ey BifingtrEdor nore del etions V\,hl ch
decrease proaerolysin binding domain function (i.e.
Alblea Bhirénb&eptotr Blockinpcgeriy a¢ dsd qurrentiyesdd fomriibica hedtment of benign
ﬁ%ﬁr %y 14 fgggfenetssinc"ilud% Eﬂ%ﬂﬁ&h %écg‘gﬁ‘ﬂgnﬁg té)rgzogn hydrochloride,

g1sin ure represents a
zﬁﬁutcemwydmcldmdm ang) dofazesin tM:ﬁFla@e rTihg egfiugtiopig symptoms of BPH and

R @ﬁg&k Y% 1 ifine Mol roftl BN LIARIFA/HERCH FPRHLT i28Qndcbptor

I‘OSt at e- Specl fic pr ot ease cl eavage Site
titpcljine ageptare é?i?tefs'é’ﬁ?]ém&o‘?@f SORGTRSTIE PRAUERT Y ’arka&fhofmbrba-

ARhbaepErs ik MEbRIRARLRASHddateM th an activation
sequence nodi fied to include one or nore

st at e r c .
i Bish pRRCHL anb e REERMEE AR KA RS KE Sy FaHEE of S
mvsmeaehmeytfrsm with an activation sequence nodified to
include a prostate-specific protease cleavage site
Bhed Wateh Paeﬁtmwﬁdaﬁ@am mm@batsesdders&meyemhgmh ud€ful to treat BPH
domai n. funCél ong:Ja e etded nat i V%hghnd' lectively and
BERHT I 2% pligoprRHes %’9 of&ofPIBFE POt AUt &t Ons
mteﬁﬁ&am clﬁﬁ)}ﬁ:ﬂ‘e be st iclmmgcallfFilighedetodd viep rafebitt gytotoxic agents.
'?h%lgr%gca l the ﬁﬁW{)}H? 8v1t9%f M@%ﬂ&%ﬁd }éqgwfng ﬁmconjug te and increased
Y A“BNn” act i vatl on sequence rnodified to
wmlthﬁdelk@epwb@tfﬁfﬂel’§{5e0| fic protease cleavage site
and with a functionally replaced native binding
EOBRED. Pakhe Applicdtion nedsbyl4ddbeiied natrdatosenbi fndiBRET  comprising
domain .i s er esSCr i r r ! .
SPsPEop IS ATP R ER AR TR ARed 8oy EhoBeni durh1B incuce
i tpacihaidn agf ahti-PSAeantlbodigsni MB-PSA gohleodigPPnayorisagbe whpd.  The
%hlﬁuggéghngggmglrLQn get te{aﬂﬁ t&x@tf( Uﬁ}htﬁa{%{h Qrfch&g% 1od¥RRhaih B.

ment. Figure SA'represents a scherratl C.

drawi ng of an VPP fro sin
G s Brent e peTe T T PGt PhREHY s spin orh 1 Souping
PpheGpaati€a@Mas ah buitibpdyodrefageentd barvdy Sushi doeplainberapettic agens (or
functi onal I rep t 0 T
e e G Dot A ek e’ P GOTR or Bt The
pummbcormgaaftm mhslecb pregydbodies agpnst B érar #adinkedyie verwrrbwtwe
sgef?ét ﬁﬁeeméa@@&' apbrits 1h&) B8ldeNEdRMBLINS GAfarlCinQURlibDSEkd Batent
tached to the MPP at Y215C, or A300C. Figure 5B
ﬁeﬁw@@e Ve 20020NSR%t the BRnHGH Higkase o4 nogieyy érq YRy Pigerfive
r@fbﬁﬁ&&g&xﬁd B expWrddur@Br. act i vati on sequence nodified to
ude a prostate-specific protease cleavage site

"f‘ﬁg bx\éktgtlgrf%!e nﬁ&ﬂaﬁm%n%ldr lcgglt’%to fﬁg plrr%o&a&f* Mﬁqr@ ]QQW Qnformation

main i s functional
U@k@dé’d tipyapgligaeitty bh Oﬁﬁ‘}s%ﬂ%felﬁ’rv ance, i (haPTpspR IBYeRéAnn @y" admission
domai ns of proaerolysin. Figure 5C represents a
schematic drawi ng of an MPP4derived from
proaerolysin, with an activation sequence nodified to
include a prostate-specific protease cleavage site
and with a functionally replaced native binding
domain. One or nore prostate-specific targeting
domai ns may be attached to either the N- 15 term nus
of the toxin domain of the MPP, or to the Cterm nal
end of the toxin domain of the MPP in this
enbodi ment. One of the native binding domains of the
MPP is del eted as described in Figure 5B. Figure 5D
represents a schematic drawi ng of -an MPP derived from




derived from proaerolysin wth a functionally
repl aced native binding domain. The MPP further
conprises-one or nore prostate-specific targeting
domai ns. The native binding domain is functionally
del eted by del etion of one of the native binding
domai ns of proaerolysin. Figure 6D represents a
schemati c drawi ng of an MPP according to another 5
enbodi nent of the invention derived from proaerol ysin
'y teIQEﬁ/?ag.By ﬂ%&kﬁ”ﬁ‘ér' Fodi® B 268 GuddA bz Saybndl PRcAREBhBrmation
f er conprises one or nore
tpﬂnﬂs\ttattews%@gﬁlﬁﬁt teprpgely Wi Honmai ns att ached to
proaerolysin at Y215C or A300C. The native binding
domain is functionally deleted by del etion of one of
the native bindi AYMMARY € BHE BROERFION/si n. Fi gure 7

B 3y e o s BsioR B AL S S ST Sk i

RELAR hPdWHsh udihg MBdifed pareSfeWelﬁSSEQ | D NO 2).

Figure 9 depicts the cDNA sequence (SEQ ID NGO 3)  of

%%ﬁ%?%néecﬁﬂ{ e R EmON &1 B BRUNERosB, thi1e id RWRRY la@iddified pore-
wherein the furMsite of proaeronS|n has

foesing pepinafordse W tdrreasiRSRoB R ttrg @ selifeh said mpdife porerfprming

;ﬁ@g I @biveh ?%m%'ﬂa&%ll%bﬁnﬁ@%&%%n{g%ﬁ@tﬁ QldNQnﬁr)mn@,fonca& more

accor t o onhe enbodi nent of the |n¥§nﬁ
mmyelecw@ifwaqmseﬂeﬁw fogiap écﬁeﬁ?“"ﬁ ORISR Aot
%@&ﬁc {r@@is@%&i o drincre B&Qm&:b;eaﬂagegemgtdamaﬁs @piabe of];electwely
epi c

s the ami no aci u nce SE
A B L e e N L U R
ek plofise cells. Fi gure 12 depicts the cDNA sequence (SEQ
I D NG 6) of an MPP according to one 20 embodi nent of
Toh@:coraMRE tWidNoreMBP} of Wike pebdnt diselodutey ithreres iist pronﬁed modified pore-

roaerol ysin has been repl aced with-a PSA
Sireins pRiCPeisd 3 RGNSt THETEHATFS BYR faé’a fiBe i ggagyiod
ok Rihifd ﬁ%teﬁ\n dMR%d aﬁ@rﬁr di ﬂe@mﬂ@ cmaemgn‘m@fmmg pfoteitheand
i nvention

PSR ¢! HOR AEBEaH- D Pad L o S Py geavene
ch:aE'ﬁJle BoFirgtitespdfic@pist,sndomeax annplpeamfb-saectﬁsmrgetmg domains

*§RR e i}y BT Rhfint Jin s
@pﬂmﬁﬁbddmnﬂhhﬂmgP@H@wPﬂVent|on (MPP3), wherein the
furin site of proaerolysin has been replaced with a
RSAcccdapesy aije asittee embodﬂmgu ogthe Gragend |dt§f«lgsur¢1 éheaantr» mvaléqi @ use of a
sequence SEQ I D. NG, 1 n_NeP ag
| e PRI 1B PO LRREd) T R b dpaE ppe
§ietn€a Elfbjcpﬂ; ebnhalifsii porehfasnitegnicin dpdwa@ &om witthrally-qe8pring pore-

| eavage. si t.e. ur
R PORE S Pl Feblrf Bp Ry S8R IR Rl fom
miephmnsn sdqeenemﬁavg@q e A PEoS{aBSEPCHTD A2 pnchne 4R mppopprostate-
s%ﬁcqﬁcr Ré g?rﬂﬂﬁs %%&Q'eréatectﬁzﬁlyt ﬁl%etinﬁvﬁﬁh"tdteo Belle, MPR4din said

urin site of roaeroIXS|n has geen 10
_ mecbﬁ‘eé@eff-fm% RIotpig A qapable Af glectiyglpkillipg BRI P65 depi ct s
the amino acid sequence (SEQ ID NO 13) of an MPP ’
hcwrdamg with anpidereabert ot Protent MaclosHize HeTeol Arqwilod)the use of a
OBl R bR P pRbBAErY B St Ry opteien
depi ct the am no acid sequences of alternative PSA

cl eavage sites according to 15 the present invention
(SEQ I D NOs: 14-21, respectively). Figure 28 depicts a
native | uteinizing hornone rel easi ng hornone (LHRH)

am no acid sequence (SEQ ID NO 22). Figure 29 depicts

a nodi fied | uteinizing hornone rel easi ng hor none

(LHRH) am no acid sequence (SEQ ID NO.23). 20 Figure

30 depicts the am no acid sequence (SEQ I D NGO 24) of

an MPP according to one enbodi nent of the present
invention (MPP6), in which the furin site of

proaerol ysin has been replaced with a PSA cl eavage




prostate glands of control nonkeys heated with

vehicl e alone; C and D depict the prostate gl ands of

nonkeys treated with 1 g of the MPP, E and F depi ct

the prostate glands of 5 nonkeys treated with 5 g of

the MPP; and G and H depict the prostate gl ands of

nonkeys treated with 25 jig of the MPP. Figure 33

depicts the effects of an MPP according to one

enbodi nment of the invention (MPP5) in the prostate

and of at e e

o e A L

acelrtisd porafoomniag p@teamahd[bomelpﬂlrtgtont hemgre @@ﬁ%@ée’gﬁﬂa‘hﬁgdﬁéqﬁtms
keys 1 one or

sg%ctgp ? actﬁ\%g{:r?geg n}:nbcl vgbi?t)ygﬁ%s% rcggt edeagvle ta?’ld 2 0

vgorgfpwsme sw@f"c ety aiﬁ@amf ephleof tsﬂ%ctlw’rfbé%r%ﬁﬁég drogigscells, .

Qﬁeré'{lp Dk ENSifdd %Qltqumﬁﬁé ;l?otgiﬁ id chghbRof deherdMpRilling Prbs@i ©lls.
dep| cts the nucl eoti de sequence of MPP5 (SEQ I D

D enee, AR L SR A RLD AR R 2 method of

deeﬁhsingqtmsme sitet msa subctlGimprising alintigstering Th eaidSkiegian effective

h otuet of% mo g'%d rg-?%nﬁi%gw&%? %d Hb&iﬂédﬁlgré i%m'nﬁg [QQtL:iq derwed from

AN S 278G ekt 5 depicts the amno. acid

asearfureiﬂbe@curhnmﬂér@ﬁ@ Rfﬁielml@ﬂg TYmPriFiNg CAPiCHBIOBChreptate-selective

R& ISk 1oy ShiaSLPKSIRC otease '

R R Xa“? he PA cu

agid topy orgpee IBW&éWSP‘Wé'H tafpeiing AompritsFaratis OF glagihely tﬁ‘éet}‘@ PT"ﬁme

n,kéﬂ;l. AvHeR ¥ said modifiddOpdkEfodPingl Rt B cﬂﬁbih\bﬂkdl&ﬁve@}f kiNRP prostate

in prostate tissue fragment conditioned nedia assayed -

sfs-by degree of hydrolysis of washed red.bl ood ceI | s.

Figure 37 depicts the ability of sera from variou

Ig gecordencerptheine e PR et g REesgly dipslorEs: dhayhis PRt ¢ method of
%Iatr}r\gérj }Eﬁ g;;&%,ﬂg Zzy;{epﬁl&%t @RS in Fh@5ee c@i@prﬁﬁ@ la@hSisleR® to said

0 adm nj stration of

whikaey ffecive amagpics Mo S RE BT HEPTEo S@&%‘g'*ed pore-forming
ﬁ&gﬁ’l%&%%d oRQ da ozaJ)‘m%f pofe-foinlifl jrytpia afd @&iprikiod ehido2more

t ' C m al aﬁcgﬂ?ﬂxﬂl ?ﬁ%ﬂ?&baﬂ a?tﬂ':zlitmgies qlalgr%cg clteatlf%blg E'} Q [g)rostate

s@acmﬁct psrbtdasa,mnd e broueTe alopthterspeoific ﬂﬁt‘ge@EgTNH@EBcapable of selectively
DESCRI PT) (N

PN Yol P S P p T for Ep S e AL by

lfikimgpmaatt:pﬁé!at ment 5 of BPH. The MPPs are derived from.
natural |l y-occurring pore-formng proteins (nPPs) that

Igi dedordemtd witbynothes embddngenit nf the uatveennéin‘tivsamathawds providkchg modified
pores or channels.in t.a :

T /Sy RELE PGS e |°r miie é’t‘ R g e 8 “‘L%ff"‘“a‘“ and

dnaeorMnbrei proesté-spebifit onddificates | selogterd framea prqsfrdwwsﬁcbﬂasgeﬂng
orr]n%mtcglg’la%lebo\f §el%ﬁ? % ta%%{ngpr&ﬁa@e &gg an'ﬁlfcnt &%La%gn se-cme%cé\é?éj §able by

ros Ive nodi fications that resul

4 nrostwe-smﬂcu rrgtease, wipeeivepd mogifisd peasolydl %eﬂbéea?fg%{ecﬂve‘y

NeLIRLsREogkat e cells relative to cells from other
tissues. The MPPs are capable of selectively killing
normal prostate cells in vivo, and are capabl e of
decreasing the wei ght or volune of normal prostate
gland in vivo. Thus, the MPPs according to the

present invention nay be used alone, or in

conbi nation with other thergpies for the treatnent of
BPH. This is in contrast to the nol ecul es descri bed

in US Patent Application No. 20040235095 whi ch
15descri bes the use of nodified cytolytic proteins to
treat localized or netastatic prostate cancer.
Definitions Unl ess defnmed otherwi se, all technical

and scientific terns used herein have the sane




meani ng as commonl y understood by one of ordinary

skill in the art to which this invention 20bel ongs.

The techni ques and procedures are generally perforned
.according to conventional nethods in the art and

vari ous general references (see generally, Sanbrook

et al. Mol ecular doning: A Laboratory Minual, 2d ed.
(1989) Cold Spring Harbor Laboratory Press, Cold

Spring Harbor, N. Y., and Lakowicz, J. R Principles
bf acmr%mw@e ProthespRdt 1o Shegpspent Nsglosvsy [herepip é’ﬁ’l!fh"?cgi'l anpdified
2850t0dR8B irobBfa prdabiolyeis pRRaeconPidhigiofti@Nore Bh@M@ainth large lobe
BESIDMAUTS B e yog%gort Bostl) gazg 8 modH Al ssaé%tedcm Gidstate-

analyses,

PR Bresiine ‘t(’ﬁ’émd?ag%ﬂ %%%etéﬁl‘tebfemﬁﬁm @WSW@ ety fg an activation
wilet@Sclatdder i S@r@statél-spﬁtfedqrothhelbm saiddeedified qulosolysin is
&ﬁé{)ﬁe df hs@imfn%lj!f Mr%gprmeng Sind wﬁéelﬁj%cglapg%ri%erbmdgﬁ%omam is

m " about 0%, v rlatl n from
SR g B 14 0t SBO B NGREE SPUUR-HE e b G mitons o
tha tara tighe bindig dlbmaly 9rei salgdteddiedn i muliign 4 iposipn\iti2yer mutation at
REQN el aﬂﬂlﬁﬁtﬁtmnwglhﬁqum not it is specifically
referred t The term "prostate-specific" as used
her ei n mnth reference to an entity or noiety
indicates 5 that the entity/noiety, or a property of
the entity/noiety, is selective to prostate cells
when conpared to other cell types. For exanple, a
prostate specific entity/noiety can be selectively.
expressed by prostate cells, selectively associ ated
with prostate cells, selectively activated by
prostate cells, be capable of selectively binding to
prostate cells, or the Iike. The term
"prostate-specific activation sequence,"” as used
herein, refers to a sequence of 10 am no acid
resi dues which i ncorporates one or nore :
prost ate-specific protease cl eavage sites, which are
sel ectively cleaved or hydrolysed by a
prostate speci fic protease. The term

"prostate-specific targeting domain," as used herein,
~refers to a nolecule such as a peptlde li gand, toxin,
or anti body, which is capable of selectively binding
to a prostate cell when conpared to its ability to
bind to other cell types. 15 The term "gene," as used
herein, refers to a segnent of nucleic acid that
encodes an individual protein or RNA (also referred
to as a "codi ng sequence” or "coding region")
together with associated regul atory regi ons such as
pronoters, operators, termnators and the |ike, that
may be | ocated upstream or downstream of the coding
sequence. The term "selectively hybridize," as used
herein, refers to the ability of a nucleic acid to
bi nd 20 detectably and specifically to a second
nucl ei ¢ aci d. Pol ynucl eoti des, oligonucl eoti des and
fragnents thereof selectively hybridize to target
nucl ei ¢ acid strands under hybridizati on and wash
conditions that m nimze appreciable anounts of
detectabl e binding to non-specific nucleic acids.

H gh stringency conditions can be used to achieve
sel ective hybridization conditions as known in the
art and discussed herein. Typically, hybridization
and washing 25 conditionsgye perfornmed at high
stringency according to conventional hybridization
procedures. Washing conditions are typically 1-3 x
SSC, 0.1-1% SDS, 50-70C wth a change of wash
solution after about 5-30 minutes. The terns
"correspondi ng to" or "corresponds to" indicates that
a pol ynucl eoti de sequence is identical to all or a
portion of a reference pol ynucl eoti de sequence. In
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30 conputerized inplenentations of these algorithns
(such as GAP, BESTFIT, FASTA, and TFASTA in the

W sconsin Genetics Software Package Rel ease 7.0,
WEe006/133853Conput er Group, 573 Science Dr., MBCEHOAR2006/000971
W), -using publicly avail abl e conputer software such

-~ as ALIGN or Megalign (DNASTAR), or by inspection. The

best alignment (Le. resulting in the highest
percentage of identity over the conparison wi ndow) is

then sel ect edpRIEFTRESEIIPTIOR SFUEIE DRAYAINGS V" means
that two pol ynucl eoti de or pol ypepti de sequences are

 Tiderdni] otikr fedtures of the isventiom|valh bécdwe mprenptepbin ittg dolowing detailed

c?e?& Sorﬁ%'uﬁmﬂﬁfé’r%c% ok B ¢ eaamaé%l%)&{- she wi ndow of

arison e term "perce lence identity,"

as used herein with respect. to a ence se uence
Figurgd rArsyents & schppahio R rveé?ﬂﬂa@% d@f*ﬂ%@ ST B 2 s the
Railihf kenhbd®$ fird. a candi dat e sequence that 10 are
identical with the residues in the reference
ﬂg&&! PR cged % 5P QR oo Othe téaﬁtsvnf%%wo%s geggparmanmm is

t gnnent” of e sequences and
mrwpw@a wﬁ@ hympis plasifa ofdu@as glagma priced evithpeymatigally active PSA

(f@nooxg&vﬂlper cent sequence identity, wthout
consi dering any conservative substitutions as part of

e ce et
A YRR ety TR LML gy cgon
enl‘pdirrytnﬁa c¢fetbp ifoeentign 105 thab lof; pegaerolyein.s e thee MEBS aWi‘lé‘l“”é‘f’d’l from

brBSr Ay mh&&fela@gweaegé MRGPSIhASr MORRIE BB sift,
sequence that has at | east 50% sequence |dent|ty as

e refe ence ,sequence,over. the win
BB S S s 8 SRt Ry B Hertiefi g can
eh Rlednedh s gelmtatel sagh! 6iRtestc Ml clerived dirin {pyoacralysid @a®tding to
0/ e ast
r%) H J}Cﬁe é)tge%FHé alg%/ent %Tlélgquensglgg/l 3’2{%%’&?!?? ®ne or more point
@@tﬁwse@dt’% e r s f mpre ndeetisnsqybigl dlegerse progero rwmmefdomam

fﬁﬁﬂﬁﬁ(ﬂeséﬂgaﬁﬁﬁ t2dAbenRate RASEE ARGty have substanti al
dentity with the reference sequence. The term

%‘f%ﬁk r%nrease descﬁ mz&m cl m. L{)‘;ftggn \Iéq?rpgtp?og%gll}?l% gélﬁl?rf g% repaersents

otsﬁxemat‘mdmumg @ﬁ anrﬂdleP tlfawad fremepraasrplisine withah @btiveondeaesnce
hb@fe PR fnchbe Uwosgen SRANRAGE. aeﬂageue@t | Rk 4CF1%{)resents a

exanpl e, tunctional deletion of &r oaerol ysin (PA

thereAtia glrefonmioh 2p SUER werived fipmy @roparglyen.; with H’e agfypyiqnt ypquence

RbIRA t0iRiuBsl ohd o Mdrs pREEIBIpRIMR Mbtedsh@lepRbd sih. F1gure 4D

menbr ane. This functi e] eti,on can be reve

RPN HEP T P WR 1B G TG D g eoaton

gHoacy mhoﬁﬁ‘ jed, tosincldas aropaespeailie- ppese f dlevigar get :mdgthh a
i R

APy (it AP g BB U816 558 omas

Iseenveatdddmahe prapiraperfamitations a5 opthestones dedsiipnep Figpre 4E represents a

foHOedtic ocﬂ'ﬁkrm gk &hi PP Qbrived Bk \pRoaEiBIy ikl ivith Gh %&Vv@ﬁkﬁl sequence
site results in a decrease in the b||

It
BPEHELE mehide & RIOFAETRAG TG ProfT 9PV 4gh S ae%n%%? cteeallyaepéeced
bMt1|vd bind e dBﬁqaiﬁDl ‘Bieufuletionally edelesd nitivVel hﬁdlﬁg)yomzﬁ’md; generated as
desch e{! g?'\% é}.}l{el A nsé%dml:)rre]:t & s&g%ﬁ&%t}m%eu?gn mams rr[asrfbfe: gttaii-:l?ed at
|nprOV|ng a subject s statuéﬁ The |nprovenent can be
subj ective or objective and is related to
anmel i orating the synptons associated with, preventing
t he devel opnent of, or altering the pathol ogy of a
di sease or disorder being 5 treated.. Thus, the terns
therapy and treatnent .are used in.the broadest sense,
and i nclude the prevention (prophyl axis), noderation,
reduction, and curing of a disease or disorder at
vari ous stages. Preventing deterioration of a
subject's status is also enconpassed by the term
Subj ects in need of therapy/treatnent thus include
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nol ecul e, nol ecules, a portion or portions of a

nol ecul e, or a conbination of nolecules, up to and

i ncludi ng whole cells and tissues, which are capabl e
Wi 200610B3893Nng an -i rmune response 25in an ani matCT/TR®EO06/000971
antigenic material may conprise a single epitope or
antigenic determnant or it nmay conprise a plurality

of epi t opes or antigenic deternmi nants. The term

“inmmune response,” as used herein, refers to an

@b NEERiduO B b MPBEor2EME Cli¥indinal 8 IR (bR rSOr S QMPIRfin this
an animal in response to an antigen or antigenic
spehodimct and may i nvol ve antibody production,

i nduction of cell-nediated i munity, conplenent

agare VAt remesestn d/sciiemdéy dhwipgefiin PP derivadolrany proagrolysin, with an
?cgva &%QC&m@TH&&@J tmmcqagam Em-sger%lﬁﬁ,ﬁo%a&%ﬁ&wge SHEARSvith a

ase, Uce revent
fumtmnumgea!mcr ﬂa’ﬂ?@?l@fﬁ@ domraingo hprpitie peding dorpain i odified py one
Xk 9&9&%&%9 ott fidtor Bd¥edeRRoRl fonRiok YnofeOfrosa@NPecific targeting

anot her. Exanpl es of bind [rs include .
B el g B AR P04 SN s o
dcB&hdtio Jmadield Bf ad MIQEHerﬂr@Ji ViodC p@adrolghé, prithba, activation sequence
, g\gc!dlgegiptg ?r,cﬁﬁg%%grgktatg ci ng Ip?/ /teapetc aﬁ%‘é Is? &M ’w1tE a funp?%na!ly deleted
mnds)hmdmg dcalabll e nagwp binding d@ﬁm s fttneti@nl@ Geistedtby ddﬁthﬂh)éone
I

B SR L QAR RIS 5 i v o

vgvehrﬁ’m dpnv@wa nopaceolising gith canoqcrlgqﬁﬁn SPAUETED) Wr?éd to include a

?r@ﬂmz E}QE]BQ eSS €8dvag é’\'ﬁtecghdb‘)htﬁ/ lal fubt@io@illy | iEyfaced ngliva bmdmg

I'sol at ed polynucleotlde i S nqt |at
SRRt G SRS PRSP E SN (S8 ol e Rt ol e N-
fefmibu@LoR the itdkindbiraieof HRMMIEER br ﬂoShe(Ip&l‘rﬁbilytnd oflbearoixii dondain of the
Eywrn] é’lﬁngg I(Sl?@erg If)%g g% tLhts:Snsa':la\geglt) n+1 oen(ljalrEsoof Itﬂ‘e p@%u! (daeleted as
eaerived o Highe$B.t Engm SBremercre b @bhgeqa@mwff aaMHPehsted from
%rgae sﬂlo “ﬁtﬁ'aqsacmnln?%qmcé n@hiﬁ&m haud A/VbrlogtatE ¥RSific protease

-occurrin rotein sequence,

ﬂpaagmﬁ@ angfwih wﬁunfdma}lp @P&F%ﬁ ngfive lglé’q‘tgéhwém ng g e prostte-
Hecific Wrdelnd YR rn%ﬂ:le@tt%&ﬂﬁﬂﬁ@m Al en13ALE 8000f @ne of the

BT et o e SERARE 5 israe R0 b ot i n

sequences and fragnments, variants, derivatives and
5"8@13 Gguemessits a aehiemetiqpdravias af sedfiB ecerding:ig oprepmbpdinent of the
r@ b derﬁg & ﬂ%heqags%dwﬁfpa ﬂﬁct%ﬁﬁ@'rﬁﬂ;ac&f natif¥binding domain. The

epti genus he term "i sol at ed
E@’Py‘p Pﬂa@ﬂsesagle G5 BETerEpstsspeqifly restineydomalns (natiys biading
Mﬁ:ﬁhome wirpt hls?fuﬁénohzn@ dareteg lbp nitﬁatlﬁﬂbr BSHOEC bBdr Gbr Wiotehamino

4ol ypeptides wi th mal .
s Geidie PR 11 PR b oG T af PL ot A e © o
thsodingdnt of the laéntion id¢rivad froml frgacobysio vgthantinaionally réplaged native

gmcélﬁ%d(%aup OIl'h¥ Wﬁ%ﬁgc&{gﬁ*@&skﬁ@owprﬁh& HJeaﬁc &%omams

I1's expresse froma dif
sipeksidetg praaprdiyen af ¥8E5Chet ASRIEur A |'\4’f“f?a't"eﬂ“€ Jomain of the MPPP is

ARcNALIYY Rk 9 Gfktibh BdeidBbn oin@hte |0Vﬁore&§ndd§a€ﬂ r&ﬁib@d fElgure 6C
as applied to an qbject to the fact

feé%’fs % scherpatic fimra; (?f nr{\é{)la F%’m’d (o 8%?’&51?0 1megt c?fl the mventmn
pol ypepti de or pol ynucl eoti d sequence that is
present M an organi sm (i ncluding viruses) that can be
isolated froma source in nature and which has not
been intentionally nodified by man in the | aboratory
is naturally-occurring. "Operably linked" refers to a
j uxtaposition wherein the conponents so described are
in arelationship permtting themto function in
their intended manner. A control ~sequence 5"operably
| inked" to a coding sequence is ligated in such a way
t hat expression of the coding
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sequence i s achi eved under conditions conpatible wth

the control sequences. "Control sequence"” refers to

pol ynucl eoti de sequences which are necessary to
wefhewrissdshe expression of codi ng and non- codiQE/CA2006/000971

sequences to which they are |ligated. The nature of

such control sequences differs dependi ng upon the

host organism in prokaryotes, such control 10

sequences generally include pronoter, ribosona

cgli'i\pe%i I'E éllogegol yé@l! dich ra%x%:@lﬁﬁaﬂg' 'r%c&ﬁﬁd@v@ Bihding d&ﬁ‘eﬁw EMGELMPP

otes] generally, such contral sequ&g
ﬁmﬂtﬂr GOBPIFD Mt e BlownRiosHeReeific reipe feRHina eoﬁat“'e binding

({%ﬁgh’xeﬂcﬁlﬁctmam? &e@é't&m bﬁ QRlfic of 8aK Bﬂ(fl%snatllvs bllﬂdtng ndbadins of
0 I ncl ude

a m ni mum nent s ence
RIS D SR LBFEER Dot TAE CANYE PO (g EEie 1 another
s%diéﬂﬁrdeﬁmﬁltheclﬁfmﬁﬁemnsem @roperelgemneéh asfurauhram agle@d sative

I
e RR, SoelePBRTeASHHRRE SR o A PSR! BMAULARE domains
Anachiod of proacsolgsit atd%wﬁfor a’t300(éa§tie mweévg)é@gudﬁmm@ rrﬁgfunctlonally
oeelle:t]ﬂla?uy d%let%g PGP THe qﬁtﬁfe Blnd £ QWA Flgﬁelr .or a

rm of elther type of nucleotide. The term

|ncludes single and d trande DNA or
Iemyae 7 demigis Aol iy BRPrpEe E?HE‘@NSAI' Sg‘f‘ueefmsecé?%& gﬂ]%o qu pepti de

that has an ami no-term nal and/or 20 carboxy-termn na
Belre s depists hwild-bepreactdisinragring asidrsepugnee AFUE ¥ <k quence

Is usually identical to the correspondi ng positions
FiBurb h;e dBAER! LIYNACRichéen (SERE GDIENIB:8) dLdn QMR afwrding to one

Xa ron1a full - ot uenc
FRRDET gt BPohitpti, apFETertp s B RE prGLAGER S bocn
fepla@d With a@8a ceabgdsinent , a fragnent is at |east 14

am no acids long. In another enbodi nent, a fragnent

# r@tmhﬁ Sts 1iR0xnAHb BGd 3Gz (SEW 11) IND:®tdflah mfoadaaﬁmg to one
0|msnt a 25 fragnent s at 50 .ani no, aci

gy o 41 A1 (IBE o B TER 4 RET POy e ben
ke Mfﬁamra;&amgh siz. | ong. The term "l abel or
eled" refers to incorporation of a detectable
Iq%ﬂx}éq'i degictSthe af¥hol BRQLREEA SIS 1[9&0%) gl POA ARBlagsksite found in
acid or attachnent to a pol ypepti de of blotlnyl
hoheatspraenogiiad ardlhpstsinget ect ed by marked avidin (e.g.
streptavidin containing a fluorescent narker or
Bigdiy NEY HepidheC thieVNINA tshubnce afSEQelld $10e0t @danbYIPE prciarding & one
col orimetri.c net a 0 g
SErSRaT bt DRGrOSF Jhrpdhhan AP R Senbr ORISR been
anbicatpyithreSdsdadvagerdmpl es of | abels for pol ypeptides
i nclude, but are not limted to, the foll ow ng:
ngdieOIBS&beﬁQEe {Ring ac1d3:H]ueﬂﬂé(ESEG 58, N2 3)lof @h3MPY according to one

esce Iabels n

BROSRGT 9] o P ORFTE2) et ¢ RETAT L proBRIRA Al ecn
teplaged withor RSy dehivade siter oxi dase, 13- gal act osi dase
13-l atanase, |uciferase, alkaline phosphatase),
tﬂ%em 14\ dgiinest&Rhple Bf PP AMbavaieaPSEQRD AR )T i ned

ypeptide epitopes recogni zed by a secondary
reporter (e.g., |leucine zipper pair sequences,
bi ndi ng sites for secondary anti bodi es, netal binding
domai ns, epitope tags). In sonme enbodi nents, | abels
are attached by spacer arns of various lengths to
reduce 1O0potential steric hindrance.
Nat ural l y-occurring amno acids are identified
t hroughout by the conventional three-letter or
one-|l etter abbreviations indicated bel ow, which are
as.generally accepted in the peptide art and are
recomended by the | UPAC- 1 UB conmmi ssion’in
bi ochem cal nonencl ature: Table 1. Am no acid codes
Name 3-letter code 1l-letter code Nane 3-letter code
1-letter code
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Al anine Ala A Leucine Leu Arginine Arg R Lysine Lys
K Asparagi ne Asn N Methionine Met M Aspartic acid
Asp D Phenyl al ani ne Phe F Cysteine Cys

WO 2006/133553 ' PCT/CA2006/0008971

Figure 15 depicts the ¢cDNA sequence (SEQ ID NO:9) of an MPP accbrding to one
embodiment of the invention (MPP3), wherein the furin site of proaerolysin has been

replaced with a PSA cleavage site.

Figure 16 depicts the amino acid sequence (SEQ ID NO:10) of an MPP according to one
embodiment of the invention (MPP3), wherein the furin site of proaerolysin has been
replaced with a PSA cleavage site. ‘

Figure 17 depicts a second example of a PSA cleavage site (SEQ IDNO:11}.

Figure 18 depicts the cDNA ‘sequence (SEQ 1D NO:12) of an MPP according to one
embodiment of the invention (MPP4), wherein the furin site of proacrolysin has been

replaced with a PSA cleavage site.

Figure 19 depicts the amino acid sequence (SEQ ID NO:13) of an MPP according to one
embodiment of the invention (MPP4), wherein the furin site of proaerolysin has been

replaced with a PSA cleavage site.

Figures 20-27 depict the amino acid sequcnpes of alternative PSA cleavage sites according to

the present invention (SEQ ID NOs:14-21, respectively).

Figure 28 depicts a native luteinizing hormone releasing hormone (LHRH) amino acid

sequence (SEQ ID NO:22).

Figure 29 depicts a modified luteinizing hormone releasing hormone (LHRH) amino acid
sequence (SEQ ID NO:23).

Figure 30 depicts the amino acid sequence (SEQ ID NO:24) of an MPP according to one
embodiment of the present invention (MPP$), in which the furin site of proaerolysin has been
replaced with a PSA cleavage site, and wherein the native binding domain of proaerolysin

has been modified.

Figure 31 depicts the amino acid sequence of an MPP according to one embodiment of the
present invention (MPP7), in which the furin site of proaerolysin is retained, and the native
binding domain of proacrolysin has been deleted and replaced with éEQ ID NO:23 (SEQ ID
NO:25).
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C Proline Pro P dutamc acid Qu E Serine Ser S
GQutamne Gn Q Threonine Thr T Aycine Ay G
Tryptophan Trp WHistidine Hs H Tyrosine

WO 2006/133553 : PCT/CA2006/000971

Figure 32 depicts the effects of an MPP according to one embodiment of the invention
(MPP5) in the prostate gland of monkeys after treatment for 3 days. A and B depict the
prostate glands of control monkeys treated with vehicle alone; C and D depict the prostate
glands of monkeys treated with 1 pg of the MPP; E and F depict the prostate glands of
monkeys treated with 5 pg of the WP; and G and H depict the prostate glands of monkeys

. treated with 25 pg of the MPP.

Figure 33 depicts the effects of an MPP according to one embodiment of the invention

~ (MPP5) in the prostate gland of monkeys treated for 15 days. A and B depict the prostate

glands of control monkeys treated with vehicle alone; C and D depict the prostate glands of
monkeys treated with 1 pg of the MPP; E and F depict the prostate glands of monkeys treated
with 5 pg of the MPP; and G and H depict the prostate glands of monkeys treated with 25 pg
of the MPP. | '

Figure 34 depicts the nucleotide sequence of MPP5 (SEQ ID NO:30). The ATG start codon
and TAA stop codon are underlined and in bold. The HindZll and EcoRI restriction sites arc
in bold text. The PSA cut site is underlined and the 6 His tag is in bold italicized text.

Figure 35 depicts the amino acid sequence of MPP5 (SEQ ID NQ:31). The amino acid
sequence was derived from the nucleic acid sequence shown in Figure 34. Amino acids 427-

432 (the PSA cut site) are underlined and in bold. The 6 His tag is in bold text.

Figure 36 depicts activation of MPPS in prostate tissue fragment conditioned media assayed
by degree of hydrolysis of washed red blood cells.

Figure 37 depicts the ability of sera from various species to cleave MPP5.
Figure 38 depicts the effect of MPP5 on monkey prostates.
Figure 39 depicts the humoral response to administration of MPP5 in monkeys.

Figure 40 depicts the nucleotide sequence (SEQ 1D NO:73) of a wild-type Clostridium

septicum alpha toxin,
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Tyr Y Isoleucine Ile | Valine Val V 15 The peptide
sequences set out herein are witten according to the
general |y accepted conventi on whereby the N-termn nal
wadonei3assd is on the left and the C- ternmi nalPcntAimos/000971
acid is on the right. By convention, L-am no acids
are represented by upper case letters and Dom no
acids by | ower case letters. Mdified pore-formng
proteins (MPPs) The nodified pore-form ng proteins
151%{1:’ £5) dQJmLE e AERSEN sdghared (SBN IRNG: T ot W edidfty@nTHseridium
tural I'y-occurring pore-formng proteins (nPPs), and
Slqa‘%i—’ém@@éfhwﬁ’ﬁdl fied to include one or nore
prostate-sel ective nodifications such that they are

capabl e of sel ectivel k||||n norna rostate cells

rel ative t oDEEANED PE# KN gy

sel ective Kij of, nor st [

i e SR URCP TP P 4”%8@ g%ff?%n‘f 5%%*"?#?2%”#%%““

cbmﬁsﬁ aTie MBpabd derieéd firh hatwglhrecwrets profming potws $nPPs) that
Cﬁllse fl:rf ecs?el‘t\ﬂg thot tﬂ?%e‘?&b@ﬁﬁg a}d R@l%‘ﬂl%f p&@sr &ahhaﬁﬁéﬂ $1 the cell

exanpl e g}t spl een,
webranes Simaisls, PRGNS 7 SPLERaTY oo eeré’%@%etae Mﬁ’P inserts into

tk)g 'cte]@quleﬁ%%gslrra%}m aﬁ@ﬁhl.}sclﬁtsﬂa%r Rils 22D Q0RO S . Thd . MPPs
ur a occurri ng_pore-formn r

SR P TP T b B i é??&? BB o selectivly
!afg\étemrmalrbr@sm &8s elidftivy edodil Erbit chhey dssiigSTho MRPs raieadapable of

Xi, N at ar e bl e of .for e

?e “Tt“f?gf 'H‘E‘H%P‘ﬁﬂ% ‘5?5%% L5 oo mg%aB%eea |d%§rgreatg'ggﬁlg%{6§ght o
etedhdiof nSuiial arbbta’}:e blacdt znival Thsxihn¥PPhedcerdieg (be preseptzipvention
a5 ebeDuS{%j %gr%yoreh? c&ﬁlﬁn{la@éﬁ {n @lﬂg ﬂ?e'i{fné %%%%@ﬁﬂbf BPH This is

eolytic cl eavage as. wel
beotirast the mgm despribe nd{- 'f»\Pélwrﬂr F SpRlsgia a@ %99140235095 which

 EQOHeS %e%lgloff'nﬁﬂﬁied RYRE/ES Prdidins foNtredNReABRDG WEBdtatict fietate

nPPs are |arge cytotoxic proteins that are

Sfftthesi zed as protoxins which are activated by
prot ease cl eavage at an activation sequence to form
pores or channels in the cell menbrane of target 20
Qed"FtéO"St hus | eadi ng to rapi dS cyt olytic cell death.

ures orm ng act IVIt%

in@ardigd aswarhmohﬂbyndestmday ouﬁ of@rﬂrmanhskﬁ! mcswmd@ iich this ﬂventlon

BLSLgase cl eavage, and the ability to bind to

recegptors that are present on cell nenbranes though

i idmns B BLe AT, Py bR SRRl B o

e varloiBgmaval efereates (seEEe:ﬁraugamnbxpglmt@p Mdlestilar Cloning: A
ThceSds ?I%MS[.JML&{O L. cokPdghing Harb

iﬂ@@%%hmiéggsl (%f‘%‘ﬁésgﬁgﬁ I ment t%?r Ps al;lrncrelg armen

deY | angdl akaviien, 1. RPPenciplesief Blgorgispiise Sesctosenpy, New York Plenum Press

gﬁ;rs@i 5 hnoragaér@s edn@leyp Sﬁfndaﬁﬁéehn@é&r@é ased ificdhtielRal Sihoses,
re not limted to, aerol /Q nioggtﬁr uc& as

chemical analyses, and biological assays s employe oughout the disclosure, the
following terms, unless otherwise indicated, shall be understood fo have the following

meanings.
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proaerol ysin from Aerononas hydrophila, Aerononas

trota and Aeronopnas sal noni cida, and al pha toxin from

Clostridiumsepticum (Ballard et al., Infect. Inmmun.
wodod3s#h3 1995; 20 Cordon et al. J. Biol. GREmCA2006/000971

274:27274-80, 1999; Genbank Accession No. 575954), as

well as the follow ng pol ypepti des: Bacillus

anthracis protective antigen, Vibrio chol erae VCC

toxin, epsilon toxin fromd ostridi um perfringens,

ADGkcBAGkD) th@teﬁrh%bﬁ’gfe?cpsstbﬁ +ledok, aartaaem ﬂ&n (h@e&bﬁm Kalue. It is to
Accessi on No. D00117)..5 Proae o sin

PowprEiged taissuslt & iiriaten e Held B e oyl PRy berein,

hRieer baRbic Ghpkcathigitizedi o These pol ypepti des exhi bit
greater than 80% pairw se sequence identity between

et'c],?n{ P r moi ndal S
k}lt;h ecul a&r;é&gg-sc?ﬁ%gcs’tagél S ZOOE‘?%&L pe{‘%%rgp %@c‘%ﬁgf eegy e ind cate

ol hpepityeeisty] & aaRorpp PORP refitempietyDisispiactie S’t}li%WF wﬂﬁ when
SRR kd Gl bl tﬂﬂe@ l%m:x@ﬁi R HodiARSdp Qdiﬁﬁenut}_}h%l&ﬂ%be selectlvely

sequence for w | Afr drophila is shown
PiRreEd SERSOFER R % Felyaigeing ‘éﬁaprf’%% el P@%ﬁﬂ&%&?ﬂﬁat&d by
PO calls,i bel capablt eNelectibly thindBig vd probtdte/galls, BAthe Bkeshown i n
SEQ ID NO 2 (Figure 8). The nucleotide and protein

R st%g—gpeaﬂgg&wﬁomﬁﬁﬁéﬁ?é 4 ¥s REE Hérglhnﬁfepsp tD Sa gfence of

nown | e art Non-limting exanpl es are l1sted In
prhigo agkd regidiien yhiFh iicerporgignng op! mo EPEFTePSFificmpYcagiideavage sites,

GRICK 58 RN M1 SRARR Mdrolfea 86 & p@aatélulsdamb $roeR
Nucl eot i de sequence ( GenBank AcceSS| on No.)

noagi . .
ﬁgndtr Op ﬁ% y AL %ﬁ‘% gﬁ%ﬁn a ﬁs% ngg?sat%@tﬁle%gm@géh asa
mq‘g@a@t GM“G.\PT Autibadye whick ét @aablho‘?fﬁelwtmeiy Sisding 20 a prostate cell

RAQASHBAYEhL A ablH) B dHORERLR ryfes. SOLT 1 @ herol ysi ni
X65046 CAA46182 A. trota proaerol ysi n3 AF064068

%Ctzeghz]‘;ené\, Ec’s.alllsg;?rﬂer%ljnd?efg]rse ! ysselgmen’t of nucleic acid that encodes an
individual protein or RNA (also referred to as a “coding sequence” or “coding region”)
. togcther with associated regulatory regions such as promoters, operators, terminators and the

like, that may be located upstream or downstream of the coding sequence.

The term “selectively hybridize,” as used herein, refers to the ability of a nuc‘]eic acid to bind
detectably and specifically to a second nucleic acid. Polynucleotides, oligonucleotides and
fragments thereof selectively hybridize to target nucleic acid strands under hybridization and

wash conditions that minimize appreciable amounts of detectable binding to non-specific ‘
nucleic acids. High stringency conditions can be used to achieve selective hybridization
conditions as known in the art and discussed herein. Typically, hybridization and washing

conditions are performed at high stringency according to conventional hybridization
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X65048 CAA46184 15Husslemet alL, Ml . Mcrobiol.

2(4), 507-517 (1988) 2 Ithrono.et aL, M crob.

Pat hog. 13 (6), 433-446 (1992) 3Kahn et alL, Appl.
WEN006/83553M crobi ol . 64 (7), 2473-2478 (1998) rdr/Ein20061G00971
et aL, Mcrob. Pathog. 15 (4), 269-282 (1993) The A
hydr ophila PA protein includes a binding domain

(approxi mately am no acids 1-83 of 20 SEQ ID NO 2)

in what is known as the small | obe of the pol ypeptide
pRceduRf. avskidg tcmdimeﬁﬁirmtyﬁ&uy hg 3w, 0. 11RO D 500 Gith a change

SBD, rm nal inhibitory peptide
(’%T”ﬁs’sod% ﬁé‘a?%gé?% ftely amino acids 427-470 of
SEQ ID NO 2) that is renmoved by protease cleavage at
Abe e RN dise il on cemespomle 1o ndicaterthat agiolyaveirgtidegiequence is

tdaRticah ial af 4 QJhlmmx%néeq;ofyﬁﬁ@ééﬁdet RBuefdeP 10 QIBAIKHEARn, the
be carried out hy a nug% g]?ﬁl t ous proteases

[HE | GRmRg Tt ot begn e mﬁﬁ@‘ﬂ it BRIYYCIPQSE grfyence is
fd@ﬁti‘fhlamp.ﬂbnﬂ agbrioy £4he42xﬁn1ﬂa‘meﬁE@ stlahdNGX' a Zefadefice KidBWicleotide
Bnsr nfy TudRiaBRaReeaE SBP FRRRLT Sk Ag pgteens
sqqgt#ngd‘l‘wf‘dl”saeé srdmblemeitangtodaefanenre serqgélec F@&BAXA” her ei n
as the large | obe binding domain (LBD). The cDNA

m%ﬂ&ﬁlﬁg fedhs W hiSkdtiéRen B. deRRyiok @P Béqhélme?&ldhﬁnsﬁﬂﬂ@%wéeﬂ two or

Al hatoxmfro ticumis
E’8 svéﬁﬂga%idas B "% oMo Q'EfEPSBTr’];]Bﬁr LS ‘rg%ey?ﬂ‘f?“‘i?é’s%"é‘“w of
ddinparign)” fbagadice Bhﬁﬁr_ﬁ,i’l Cﬁrdeﬁi&ﬂtideiiqt identiky | Otahkﬁ‘l‘substantlal 1dent1ty ”A
Seclr‘elg%aer sgatllegge”( par dk dﬁaquence tu(s)e)gi z{r% a(a%ars)lf) 'r%{lg a srTﬂ]tlenfe co&’;ggnson a
gfiirenoe seqheaass) mtl}Haﬂta aulsssea@ﬁaq laradr ecuinge, p‘qsr@m@@ agd sgvergef a full-
%tﬁ@Dﬁﬁt ée\‘né‘tnj &&eﬁ%@%@%@ %rthy E&H@M@ a @orrgﬂgtee(!ﬁﬂzg %len or protein
ItOI‘ etl omain, and It al so Cf F

@qqgf@@g ﬁenﬁrﬁ ﬁﬁ%@rpw pplﬁ;@}lgleptéﬂe Sf@’.}(:? 1Sélh]‘§?§6;(b@.lcleotldcs in length,
RidadfRh BSleasb(PRRIcbde ih Ieﬁgﬁl’{\&VﬁferanBJﬁ)‘BypBﬂfde BM&cdis generally at

on. correspon be of _PA. -
RET 9ae griech P any ¢t at SHLE TS BEEBIPEY pr ot ease
cl eavage at a furin cleavage site (CGordon et al.
Arifwiiow of gproperis@h; 24 186l herein gLy to amn@ﬂ@m*megn@f ofathe reference

gq@&tzé b %tslgmoh%éﬁﬁs@lm&ldﬁ Qﬁdiﬁbngl BiCYt Bdakt Sa&:t'n uous ammo acid
guence 1 S. provi i n GenBe Accessi on

melyvghic pgﬂ}dgjawcf)aqueg:ﬁdmaﬁ)e SXRRAR ddo g-p reaference sequence and
Ghﬂs;h ltiiedpobtmh&be el dbididaad s&b&n&eomlﬂib Wih@IwWebitomPEHIGNEIBY bdinprise

AAB32892 (S 1D
RIS Sl eon U B p 0 TR Br 0% s GOV Wb ey Segppnce
Ewlpd’malotsmot epmpsis¢ didiigh ortdeletirmy)dorcopsmalialignmest of tie:ttwe equences.
e ihvh ,o%tebl‘ta&%xmwwhgme ﬁ? Wo%@mp;sag&o%' Pioand

The activatl on sequence ur| ngl ensi

#eludigg the fylhlenath of @h@ré’@? IBf;?remeoﬁtr é@lé@ste FENUQ“H@ iﬁwtwmhgoment of
6 04nBds Yol ARAME S doRpRises %ﬂoaqﬁawoe SRRt OWiNY thMoka rh@fﬁology

nsect Bi oche 31:1155-63, 2001)
Phd PLVP 4 ST PSR oAt WA DR B ybaoRiabikimen
slbavtim bON2leaan ahds Wusdch {hMee Behd edm0548: 443), the search for similarity
GRANNGE pza%n (8 1IGHB) (bro® U IDOAOTRE Ry AR B2040), using
m&dmﬂgmbmﬁ@mﬁ ek thase dlgopithmsi (osh ar EAReBEYHIT.f FASTA, and
proaerol ysin pol ypeptides. In a further enbodi nent,
the MPPs are derived from pfbaerol ysin pol ypepti des
fromA. hydrophila. In another enbodi nent of the
invention, the MPPs are 30 derived from al pha toxin
pol ypepti des. |In another enbodi nent, the MPPs are
derived fromuPPs that do not require
prot easecl eavage for activation, and thus do not have
an activation sequence. These nPPs can be nodified to
insert a prostate-specific protease cleavage site
into the nPP resulting in an MPP that is capable of
bei ng selectively activated to kill prostate cells.
Exanpl es of such nPPs



5 include Staphyl ococcus aureus. a henolysin. In the:

case of this TIPP, an activation sequence can be

inserted inot the center of the pore-form ng domain
WAB2MGD#ss3i n the art (Panchal et at, (1996) NaE1/CA2006/00097%

Bi otech. 14:852-856). The present invention further

i ncludes M PPs that are derived from biologically

active fragnents of nPPs. Biologically active

fragments of nPPs are those that are capable of 10

TPASTAGh BRI WSc@RE Génkiids RpitGare| Mckaltl IRk €7.0, IGEERHN ICSmputer

oo LR B SRy 08 LA B
ADIGN or MéEgatigreANAHTAR ) ion by mepectimeTigfbefAlignamesi(y. ¢ adshiging in the

I : g donmi n
TR Rk ey Qfind Ao OMREORR AR LR
activation sequence. Thus, in one enbodi 8 )
TSR | S5AvePeeidentibp Tpeans Bt e drob Pyt ef(frd’gﬁﬁw (’ofequem are
Rléﬂ&@lr @by 2 nbdiatidd-BetudBetkic aor himidi fgl-iomidacid baisChRr the

n and the activation sequence. |n another
Sﬁﬁgﬁnﬁ%ﬂPm“?ﬁe | VTPP is derived froma fragnment of
Eroaeroly5|n that conprises the binding domain, the

ea et PPt StfgarRts, e htspd pufie wEh regpeg tpa EFdFTEoR Sequence
2-defifc@ 98 AL PerSRBES b aciBdadi bil £dAd RMSredidheHif @ QARG Sedirch that
t he presen | nven tign r%g sele ted .nPP is nodified

613 BHcR) &k 55 1 He ST RGPS st gver the vindow of

adrmﬁhﬁah efie@tinhl dighmeht bi thakdqoases dd dstoddorgpec iffieaessary, to

m?u ) at I Ons Cé) I’}% S qgt ged 10t%¥tlt h\ev{tlpoule %gtﬂ df: 1%\/%@; éo%krvatwe
E MRSt BeratTon 1o e- spec

adwlstlt\wms @mweﬁuhemeenwdfhmw f unct i onal deI etion

(i ncludi ng functional replacenent) of one or nore

hd e SubkeuiBAl rid‘enn@ﬂﬁylﬁéd el 8en61ds OEbaficteristic of a polynucleotide or
pr.ost at e- speci f

r domain. In one .
BB e e dE B G F Gop M ageries = seqence tha
hat\ae Rhdt GO0 Gegiipice SicEnﬁ:y ps amtpated tcsqoa&irdnb@sea@nmvbwtat wadow of
?ﬁ._r,%)u elpo(l:leP(glgr%%lm? f)&?ﬁﬁ&é{%l & egc%ég W’Sﬂ&g I(I:I\n{%t :ltqglstogﬂ‘yt Qsﬁuence
alontity st |lf@Ft Heq a@n@ee Sﬂﬁbeat d@ﬁ‘e?‘%% é?jl“‘m‘ie PASEILY i Aot ilagpt 90%

nguén&e ideR i Eﬁéolrrbfxa@@ G FelidAGredibelihonad bvaNths KEHABH 8 cQipafison are
or it may gener at e}CﬂLg% he addition of a

ﬂﬁ%@ba@%edst%%veﬁ?‘%ﬁa@ﬂ 9GREHY ¥ SCAFICE- PP t hat

does not have a naturally-occurring activation

§by teem CHunctionabdelttive? 2e nprdhanamtdenctdsen MRRGoTE Pathipl g canplete
BLGRh Ah&rRA e&'otﬂepva?l?ﬁdn\éﬂdle W A &gmﬁ@@&ﬁcmq@m&t Rhrt of the
nor e pr ost at e- speciTti1C targeti ng onal nNs I n anot h

&R ceauTRtst nontfprstiongbpdot e’ﬁpw}es @nathyrlo%eéf‘é% o 5%@%@% (PA)
BfnlithY 8rhAH ke SMY HEHeBreRB h the dﬂﬂﬂj' bf e ibBia tct AdehiRenvBle.on 1R cell
anot her _enbodi . me t he Ps conprise

preseat dh §6@EP?‘PE‘I‘%‘E‘PW%& *dR°EE ?éﬁ‘éeét“é%r?&"t&er functional binding

daiid iinga ipraarolysint fueh hBD. prosmtospeciBerpoghiing Aémaid, Hfer example, an

il\ﬂiﬁ e ta &Cog f] ncg/ersq Q%HIR}EI&% Héiet og\{f“ 1% arrgtﬁl o R Iass Hunctional
JPHD Sta e-specific domal n

tdphit:en@lnt ’vanfaoothcsredxetnmhz\,fencé@ltai dd@tioan?’ @fnatlwePA/lflPsi ¢iwvage site

REQARGRL Bechlelif the aﬁllé'%@t'n% beEIIR0G BB Eutwatgm Y Svhen compared

conprise one or noré prostate-specific targeting

Gty B BolsBF-f i cation to the SBD. In anot her

enbodi ment, the MPPs conpride a prostate-specific

targeting domain and a nodification to the LBD. In

still another enbodi nent, the MPPs conprise a

prostate-specific activation sequence, one 10 or nore

prostate-specific targeting domain and a nodification

to the LBD. In another enbodi nent, the MPPs conprise

a prostate-specific activation sequence, one or nore

prostate-specific targeting donmains, and a

nodi fication to the SBD. In one enbodi ment, the MPP

-conprises a prostate-specific activation sequence and

one or nore nodifications to the native binding
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activation sequence is accordance with the present
invention is a sequence of am no acids that
i ncor porates one or nore prostate-specific protease

wal mas/BgEs3si t es. A prostate-specific proteaserctieanagennyi
site is a sequence of am no acids which is recogni zed
and selectively and efficiently hydrolyzed (cl eaved)
by a prostate-specific protease. In one enbodi nent, a
prostate-specific protease is a protease that is

@M&&Sﬁgma}» Jaa %&{méngvgl uSed ifteRhRSLBE DeeRl fofr &m BhtdrPention
ot her cel | | es of prostafe-s eC|f

i racswih .ﬂﬁclm%tém %uwpw'@g Aotublertiti fase- t bre 'pssysevement can be
fudfeOmleatc v5ipRies fang 1an£1mgcema ,am2dvking m@&m§M§ RewGkikkL with,

BT B 5095k £ L . SR L s v

véatecl] ‘Bl Alyetesisttesapy ecdgeatzatiar yseti frethe broadest sense, and include the

T GRE L Pl A R R i R oF 2 I dr e o
oy %481355/ P@c«f@mpg floteyioption Y subipct’s algiyeisalso ensompassed G thy term.

Rt lsah S 8F 'tﬁeka%y/ﬁ%ﬁ&&ﬁ&ﬁxsaﬁ&lhdéaﬁnb&nah%fdi’r“i?a%@ tﬁ@}ilsgge or
‘achi eved as is known in the art. Mdification of the

1‘80"11%13& el FV"‘B‘E EWPF Fon g 34 &gl ?faiev%?w@e@m diggage oredlisgrderang ghose
fnlWt@inl thdibea @k BikdrOIR isab bd feveRrdl.i ve activation
sequence. Functional deletion can be achi eved by
i éllnll Oeﬂnehgta{et’ llr@hud% th& QH&L‘ Z}Fe%erg%l] Qfe rgzﬁe dr %?rf)‘;ém%ﬂt in %FIC or
other variation nade to t natura y occur
merei Yasyprione gigpctndt feaftrey of disr disqase pmdisardey évemg rircafad both
erbediyiRdiong tef® natural ly-occurring activation
sequence of the riPPis functlonally del eted by

nsert. Qs alersRes activation
TG R o et e AR e A i PP T SR
naturally occurring act i vatjon sequence i s achi eved
Vhegter,tagimabnas yspd biein. grienidn Roth g aad nep-trap grimls. deeluding,
bl @othitiled &, AGhin¥igbirosang@guence whi ch produce a
prostate-specific activation sequence. In an

ﬂh&\ﬁ!‘sﬂﬁ oﬁ o?ﬁ:g E%Jﬂ%% B?IE,&;%&&QE%@ tnlv%/ntlgr? G Egrﬁ t]OTl with” one or

activation sequence unctiona
meredidr Byrapatr aganii@r editional rep@eph tintguled & @@lwgsgnultaneous
@bﬁc@rr&‘ft) ﬁd}\ﬂm%ﬁlbﬁ/ abd OdhsBRNLCIUGRiMatidh. @onsecutlve admnmstratlon is

tat e- sp ecific protea eavage 20site
@ t?rﬁ‘ﬁ’t’ PEH %A“blﬁ‘é“aé‘f’“ ﬁé&%g‘ﬁ%ﬂ‘g?@“@ 8&?‘1"?“8“31 freatment and
fhe dma@aRi(Q oty Agentish toake dubjactin @imiaksl oyderseipll @ig @aridi€routes.
native protease cleavage site of the MPP. For

SAERs Santfbe! Qﬁt‘%t%{ilﬁp ﬁﬁfe;lélc’ af &E@ BRfchad %@n\{)ﬁﬁ?@eﬁ kot fefer to a
can functionally replace th e native forth cleavage

gplegigymopspuless éé"’F‘P‘E‘P‘ pepions qfif molpculsy ofcterphination o] F’PE’“E‘% up
@ MPRclubling wheis 0dTRSng ués@dsy&m&ah% yapam bN@ddcmg tl Bomune response

resenc f 25 an enzynatica
Bt 2 1Bt aE BT SRy sy A SRge einpe appiens detgpminant
St habdompRSA, plirSitfef epitopelit acligeaiv dgenmdiabies are known
in the art and are described below. |In another

e ARRfun®Ffespdnte, ! RUBAE heitin, riB8 dVRPReARGPHAhd Wadifity of the
t he Eresent i nvenfion can be generated by del eti

FHRUTR PO 3P BHRASE FEPESY/AGR 2T HEFR AR RS MaEsE g fmay involve
inserting a prostate- specific activation sequence.
For exanple the furin cleavdge site of PA (am no
acids 427- 432 of SEQID NO 2) can be deleted and a
prost ate-specific protease cleavage site, such as a
PSA cl eavage site, inserted (see FIG 4B). In a
further enbodi ment, the native protease cleavage site
of the nPP is nutated such that it is no |onger
functional and a prostate-specific activation
sequence is inserted within the nutated 5 protease

cl eavage site, or added to the N or G term nus of
the native protease cleavage site. For exanple, the
Rui n cl eavage site of PA can be nutated and a
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that includes a PSA-specific cleavage site. A
PSA-specific cleavage site is a sequence of 20 am no
acids which is recogni zed and sel ectively and
waf fob@isesssl y hydrol yzed (cl eaved) by prost at epcppesiohd o971

antigen (PSA). PSA is a serine protease with the

ability to recogni ze and hydrol yze specific peptide
sequences. It is secreted by prostate cells in an
enzymatically active form and becones -i nactivat ed

h&ﬁ@@dﬁﬁb&[ch&g ifdd€tidal SfCdélidfehRd iminihS, BRhJINRt Ri0RRn and/or -
nor_ nor na| tlssuezﬁther t han the prostate cont ai ns

dsys\opment eippymolegical olepage:  he proteol ytic 25 activity

of PSA can be used to activate MPPs at the prostate
dheaterth “iNalrif, tag 9scRBgrempaeant focleatasa vedye, siow-dawnaar grekendwn

in the art. Exanples, include, but are not limted
t‘Bﬁndiﬁé'lﬁthe RO WIwb fhoRER (b @ dﬂaﬁwafm bﬁcheihical) &ﬁﬁhailzéra@ak’fmlty for
and t hos sclose i.n

gneg 4%10 2 blréhrfG éjagﬁomc l=3 6 meré,n dhetero-dlmcrs
ﬁ)t@@ﬂafﬁ&ﬁhesl n bﬂelfae'mhodl naegdt tphbml\dl%a:deamba,n oligonucleotide,

. u A | e cl.gavage
al%tboa/ ?Bﬁ’lh %Irl]tlhl%gﬁ é%%sﬁ%réﬁ%@’ %@%ﬁ% d%‘Pt tlhg ?g\f Sne_ 338ber of a
hsmnspﬁewﬁffﬁ';retoevhemwag@f the pais suph @s ¥yroligen oblimed! on t he
PSA- cl eavage map of human sem nal proteins

' ﬂedmem@ﬂg}nhae&ndanekeﬂs ko a pudhudledtidt bﬂ@eﬁtﬁﬂc RPN aiientadis 6fgin or

ass %E‘ifs ee n-lg%‘é Qj%) Vag‘ﬂ‘%yc‘é?“eggaﬁﬁ é)gam t}g " bsPlélE?u 881y[ﬂlﬁ§0tlde (1) is

mndBSbmadi WigPbe extldomtich guf: t"igolathepqiymesientitle' infoemt ih oxture Ro(2) is
SURR) ifkod 5 pMIER1BGE0Hh A SRS 50 REGSENC

I'nvention ca to I nc e one of the
PSA- cl eavage. S|tes s shovvn in Tabl e 3, which c

Jhrotet tRolvaentids it yred "F‘EI%W&“F&?P? tbeeB"t’ @a@mﬁaﬁuﬁm@ of
st fesst @b @nﬁxaechmsl ylsleﬁgtl( alink Rn &€ iadwildi@pe dRRir0il-oSink Dprotein
no n the. art. |In _one od| .
Sghéngly ot RURAR bBEn ehucndd s EE TOAN BN proten
beQueniCls a dgrivative @ a wild-tgpe pt@¢in 1@!16@@ or zeghaipgne ofil wilh-type protein
A' {:]Gén!éj PreR, I%Lé ﬁé@tlei‘ngﬁ ér?cgéla‘i_' H%%gxﬁé’ﬁ%t :IRATHY) Qerﬂrat?éé\and analogues

eavage Sit PSA substrat és (PS
ef wHvegetciy |S?qé§5°esaPF0deﬂPfﬁé‘FﬁeE'saf6P°“F’$?Xe‘H§l QF eHegies @ the ppigpeptide
ghstrate K. OM K. (0 Kcal /K", (SEQ ID NO KA SSQY
15) 160 0.043 270 SRKSQQY (16) 90 0.023 260 ATKSKCH

(fl:!'emerm “isolated polypeptide,” as used herein, refers to a polypeptide which by virtue of its
origin is not associated with other polypeptides with which it is normally associated with in
nature, and/or is isolated from the cell in which it normally occurs and/or is free of other
polypeptides from the same cellular source and/or is expressed by a cell from a different

species, and/or does not occur in pature.

“Naturally-occurring” or “native” as used herein, as applied to an object, refers to the fact
that an object can be found in nature. For example, a polypeptide or polynuclectide sequence

that is present in an organism (including viruses) that can be isolated from a source in nature

17
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1310 0.0091 6.9 KGE.SSQC (18) 300 0.0017 5.6 LGGSSQL

(19) 900 0.0037 4.1 EHSSKLQ (20) 1165 0.012 10.6

HSSKLQ (5) 470 0.011 23.6 SKLQ (21) 813 0.020 24.6
wioPepd/izass were fluorescently | abel'ed (am nonettigAz006/000971
coumarin) Assays were perfornmed in 50 MM Tris, 0.1 M
NaCl, pH 7.8. I n anot her enbodi nent, the MPP

conprises a prostate-specific activation sequence

that includes a PSMA-specific cleavage site. Exanples

afd oich 3l BotPSMI-isBRGhdlly CmédifAVRYD takiih &% laboratory is naturally-

occurring.

"Operably linked" refers to a juxtaposition wherein the components so described are in a
relationship permitting them to function in their intended manner. A control sequence
"operably linked" to a coding sequence is ligated in such a way that expression of the coding

sequence is achieved under conditions compatible with the control sequences.

"Control sequence” refers to polynuclectide sequences which are necessary to effect the
expression of coding and non-coding sequences to which they are ligated. The nature of such
control sequences differs depending upon the host organism; in prokaryotes, such control
sequences generally include promoter, ribosomal binding site, and transcription termination
sequence; in eukaryotes, generally, such control sequences include promoters and
transcription termination sequences. The term "control sequences" is intended to include, ata
minimum, components whose presence can influence expression, and can also include
additional oomponents- whose presence is advantageous, for example, leader sequences and

fusion partner sequences.

"Polynucleotide” refers to a polymeric form of rucleotides of at least 10 bases in length,
either ribonucleotides or deoxynucleotides or 2 modified form of either type of nucleotide.

The term includes singie and double stranded forms of DNA or RNA.

"Polypeptide fragment” refers to a polypeptide that has an amino-terminal and/or
carboxy-terminal deletion, but where the remaining amino acid sequence is usually identical
to the corresponding positions in the naturally-occurring sequence deduced, for example,
from a full-length cDNA sequence. Fragments typically are at least 5, 6, 8 or 10 amino acids
long. In one embodiment, a fragmenit is at least 14 amino acids long. In another
embodiment, a fragment is at least 20 amino acids long. In still another embodiment, a
fragment is at least 50 amino acids long. In yet another embodiment the fragment is at least

~ 70 amino acids long.

The term “label” or “labeled” refers to incorporation of a detectable marker, e.g., by
incorporation of a radiolabeled amino acid or attachment to a polypeptide of biotinyl moieties

that can be detected by marked avidin {(e.g., streptavidin containing a fluorescent marker or

18
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15

15 are known in the art and can be found, for
exanple, in International Publication No. WO
02/ 43773. In general ternms, a PSMA cl eavage site

wombsigdesssat | east the di peptide X1X2. The di peptines000971

contains the amno acids Gn or Asp at position XI.
X2 can be Gu, Asp, Gn, or Asn. Tripeptides XIX2X3
a:tzgmaclic&ranﬁyiﬂﬁaabdnem defedtid BylopaentlopRloi@btrio adtheds). Mafiersenethods

wi.th X3 s , A n or Asn. Tetrapetlds

St 1gbokingcmo ar-@tlcgf %@5 Brovsins are knov ig fhearicn erepal i B wed. Examples
BPRYEs foft @l;g%&ld% R paBarbht LinfIRP to, @e "fol%n@sfhdlolsoto es ﬁe £,
Pent ap g? Xl X2X3X4X5 are al so suitabl e,

o f | %e’g ad. aﬂbvf@lorﬁ‘é‘??&t Vioelh (o, B Corhpdannag 1a'@aﬁ1d@ rphosphors),

P TR Cl ot BT i Sl b Brectoide

ﬁsmrﬁka diicifake, Rlkakdeerphpehithsdps chdmikimingents elsotdiyr egroups,
ength can be constructed in glmlar f ashi.on.
REEARFRInCY) PolYRFBLidSCBIPRIE EeCognizedh Y # PRSOTSEY IeRRTIFTGe-2- lencine zipper

?ﬁﬂ%@ﬁbﬁ@es B‘mﬁ{ 11:95I ﬁ?se@oﬂdﬂzﬁ@ﬁb@d&@ mé bf&lnﬂngoilféms antc%e tags).

wher e , Gn or .
éhﬁmﬁ mquunextr, laBelgarg astachad dvy SRFRET a@sxﬁ vaﬁ@s lengths to reduce

%ﬁ an.?énc%el ected fromGu, Asp, G n and Asn.
er possible peptlde sequences are as above, except
that X2-Xi are irdependent|ly selected from 3 u, and

Neirallgaeruxingiaminorseidpere ddsnifisg thyeysheut byithe conventional tbt&gqjetter or

ORI ARUSEodl, R SYURGR, SR B o et o
ehdarddsponhandeddy pheURAGHUB cGnmistibuin bibPheAsqal nomenclature:
A u- Asp- Asp, Asp-G n-Asp, Asp-Asp-d u, Asp-Asp-Asp,

~GQu-du-dn, Qu-Asp-An, Asp-du-An, du-du-Asn,

We ASPmirs Qeid A5dis @ U- Asn, Asp-Asp-Gn, and |
p- . H—-oral—erbodi-rRat-——t-ho—iRR—
conpri;ﬁ a prodtigiee- s hldey Ea%%tlvatl%}?ﬁ%‘eqdé?fﬁeé
t hat |i ncl udes aRodE1K2- ¥Pecific cl eavag@dsit ecode _
Examitags:@t HO-SRECI TR Cl epVaTRe ST LESLAN € alf50 Knmpwn
in tre art and described, fpr exanple, in -

| nt el daginisnal PéE i cat Ron NpLysw01/ 09165, 15Krhe
cl eay @@ﬁ“ Slife® " AGRINI ZRA by | MefiBnins f1apked By at

a

| east M no aci d sequencg X4X3X2X1. This am no

aci d [deppéarsd cévi ai nsDthe phRiendelanined Bhegi ni de,
hi stij¢i;nenor | ygihe at Cp05| PRmIeXl X2 pgn bep
argi ni r%,e phenyl al ani ne, lygine, or histidine. X3 ¢an
be | \$il¢emiceedi G al aki ne Be®€i di ne o gl utSani ne

X4 ccl@hgﬁmjlg om @4 0 20¢f urt hefredfeno agids, agnd can
be at| | east two further. am ho acids. In an

embodieme, theGiM1(2 €1 eavhgeriephed i néPudes ¥

sequgniRidame for mid thatyis >qxﬁ§§,@1t| al Ty idengical |to
the 320 am no acids in the type semenogel.in | ¢r

senerdyérsipe 11 d&quenck th21vém@ the f¥&mfodfth to

twenty ftourti amno acids to the N termnal st de of

recogni zed senenogel in cl eavage sites. The anmino acid

sequence can further conprise %Cﬂ which is linked to

tTh%e PeRiidB PRYIEREE FRIn 0% Rereincjare; Wrignogreerding do 4hg gencmlly qecepted
gﬁﬂ)ﬁ é’é@ﬁﬁg%]ter?ﬂmal Affind KidiB of Be RATaHA HB @[ter&lgxa%lﬁ‘@amd is

aC| can 1 nclude various amno 25 acid

have a | eucine, alanine or setine linked to the

carboxy term nus of X1. X3 can include L-or D am no

acids. The TIK2 cleavage sitl@ is |ocated at the

carboxy term nal side of Xl.
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Exanpl es of BI K2 cl eavage sites are shown in Table 4
(Note that the synbol ][ denotes an 111(2 cl eavage
site): Table 4: Exenplary 1110 C eavage sites
woyecsgssaArg |[ SEQ ID NO 32 Ser-Arg-Arg ][ HEUCASHE/000971
1D NO 53 Ser-Arg-Arg ][ SEQID NO 33 Ala-My-Arg ][
Lea SEQ ID NO 54 Ala-Arg-Arg ][ SEQ ID NGO 34

N Bre At ABP cdrvenieh, [SEknb BeilNire $éprastnted D-
ED ﬁlQiggt’SS %ics-i\r]g-Arg 11 /-{I a E:Sg%rl D l\gyglpﬁirg;aﬂe SRR
amino acids by lower case letters.

Modified pore-forming proteins (MPPs)

The modified pore-forming proteins (MPPs) of the present invention are derived from

naturally-occurring pore-forming proteins (nPPs), and have been modified to include one or

more prostate-selective modifications such that théy are capable of selectively killing normal

prostate cells relative to cells from other normal tissues. By selective killing of normal

prostate cells relative to cells from other normal tissues is meant that the MPPs are capablé of
~ killing normal prostate cells more effectively than other types of normal cells such as, for
example, lung, spleen, or blood cells. Suitable MPPs include those described in United States
Patent Application No. 20040235095.

1. Naturally-occurring pore-forming proteins (nPPs)

Suitable mPPs from which the MPPs of the present invention can be derived include various
bacterial toxins that are capable of forming pores or channels in the membrane of a target cell
leading to cell death. Suitable bacterial toxins include those that are produced as protoxins
and are subsequently activatéd by proteolytic cleavage as well as those that are produced in
an active from and do not réquire additional processing. In one embodiment, the nPPs are
large cytotoxic proteins that are synthesized as protoxins which are activated by protease
cleavage at an activation sequence to form pores or channels in the cell membrane of target
cells, thus leading to rapid. cytolytic cell death. Suitable nPPs in accordance with this
embodiment have the following features: a pore-forming activity that is activated by removal
of an inhibitory domain via protease cleavage, and the ability to bind to receptors that are
present on cell membranes ﬂirough one or more binding domains. Numerous such nPPs have
been cloned and recombinant forms produced (see, for example, Imagawa et al, FEMS. .
Microbiol. Lett. 17:287-92, 1994; Meza et al. FEMS Microbiol. Lett. 145:333-9, 1996).

In one embodiment, the MPPs are derived from nPPs such as aerolysin or aerolysin-related

polypeptides. Examples include, but are not limited to, aerolysin homologues such as

proaerolysin from Aeromonas hydrophila, Aeromonas trota and Aeromonas salmonicida, and

alpha toxin from Clostridium septicum (Ballard et al, Infect. Immun. 63:340-4, 1995;
20
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56 A n-Arg-Arg ][ SEQID NO 36 A n-Arg-Arg ][ Lea
SEQ 1D NO 57 Al a-Phe-Arg ][. SEQID NGO 37
Al a-Phe-Arg ][ Leu SEQID NO 58 Ala-A'n-Arg if SEQ

whDodA33:38 Ala-G n-My ][ Len SEQ ID NO 59 ARMIIGA00¢#)0971

] [ SEQID NO 39 Ala-Lys-Arg ][ Len SEQ ID NO 60
Ala-Arg-Lys ]
Gordon et al. J. Biol. Chem. 274:27274-80, 1999; Genbank Accession No. $75954), as well

as the following polypeptides: Bacillus anthracis protective antigen, Vibrio cholerae VCC
toxin, epsilon toxin from Clostridium perfringens, and Bacillus thuringiensis delta toxins
{Genbank Accession No. D00117).

Proacrolysin (PA) polypeptides from the Aeromonas species noted above have been
characterized. These polypeptides exhibit greater than 80% pairwise sequence identity
between them (Parker et al., Progress in Biophysics & Molecular Biology 88 (2005) 91-142).
Each of these PA polypeptides is an approximately 52 kDa protoxin with approximately 470
amino acid residues. The ¢cDNA sequence for wild-type PA from 4. hydrophil& is shown in
SEQ ID NO: 1 (Figure 7) and the corresponding amino acid sequence of this wild-type PA is
shown in SEQ ID NO:2 (Figure 8). The nucleotide and protein sequences for numerous
naturally occurring nPPs are known in the art. Non-limiting examples are listed in the

following Table:

Table 2: Exemplary nPPs and corresponding GenBank™ Accession Numbers

nPP Nucleotide sequence {(GenBank™ | Amino acid = sequence
Accession No.) {GenBank™ Accession No.)

Aeromonas . | Buckley AerA, mnot correcied: | Buckley AerA corrected P09167

| hydrophila M16495 B

aerolysin

A. sobria Y00559 CAA68642

proaerolysin'

A. sobria hemolysin® | X65046 CAA46182

A. trota AF064068 ' AAC26217

proaerolysin3

A. salmonicida X65048 CAA46184

hemolysin”, :

"Husslein ef al., Mol. Microbiol. 2 (4), 507-517 (1988)
? Hirono et al., Microb. Pathog. 13 (6), 433-446 (1992)
3Kahn et al., Appl. Environ. Microbiol. 64 (7), 2473-2478 (1998)
* Hirono et al., Microb. Pathog. 15 (4), 269-282 (1993)

The A. hydrophila PA protein includes a binding domain (approximately amino acids 1-83 of
SEQ ID NO: 2) in what is known as the small lobe of the polypeptide and referred to herein
as the small lobe binding domain (SBD), and a C-terminal inhibitory peptide (CIP) domain
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SEQ ID NO 40 Ala-Arg-Lys ][ Lea SEQ I D NO 61
Ala-His-My ][ SEQID NO 41 Ala-His-Arg ][ Lea SEQID
NGO 62 dn-Lys-Arg-Arg 1] SEQ ID NO 42
wid ®ech3as58 n- Lys- Arg-Arg ][ Leu SEQ ID NO 63CI/CA2006/060971
Lys-Ser-Arg-Arg | [ SEQ ID NO 43
Ay-Ady-Lys-Ser-Arg-Arg ][ Leu-SEQ ID NO 64
OpprotivisteKirathin®ragids 427-470 of SEQ ID NO: 2) that is removed by protease cleavage

at an activation sequence to activate PA. Cleavage at the activation sequence to remove the
CIP domain canrbe carried out by a number of ubiquitous proteases including furin and
trypsin. The amino acid residues from approximately 84-426 of SEQ ID NO: 2 are known as
the large lobe of the PA polypeptide, and contain a toxin domain and other functional
domains, including a second binding domain, referred to herein as the large lobe binding
domain (IBD). The cDNA sequence for wild-type 4. hydrophila PA is shown in SEQ ID
NO: 1. '

Alpha toxin from C. septicum is considered to be a homologue of proacrolysin based on
significant sequence identity and other similarities (Parker et al, supra). Alpha toxin is
secreted as a 46,450 Da protoxin (approximately 443 amino acids) that is activated by
protease cleavage at an activation sequence to remove a C-terminal inhibitory peptide (CIP)
domain, and it also binds to glycosyl-phosphatidylinositol (GPI)-anchored proteins. Alpha
toxin, however, does not have a région corresponding to the small lobe of PA. Activation of
this polypeptide occurs by protease cleavage at a furin cleavage site (Gordon et al., Infect.
Immun. 65:4130-4, 1997). An example of a Clostridium septicum alpha toxin nucleic acid
sequence is provided in GenBank™ Accession No. $75954 (SEQ ID NO:73, Figure 40), and
an example of a Clostridium septiéum alpha toxin protein sequence is provided in GenBank™
Accession No. AAB32892 (SEQ ID NO:74, Figure 41). Based on the sequence homology,
alpha toxin is thought to have a similar structure and similar ability to bind to GPI-anchored

proteins.

The activation sequence of Bacillus thuringiensis deltatoxin is cleaved by proteases in the
midgut of certain insects to produce active endotoxin (Miranda et al., Insect Biochem. Mol.
Biol. 31:1155-63, 2001). The structure of this endotoxin has been solved and shown to
consist of three domains, a channel-forming domain, a binding domain, and a stabilizing

domain.

In one embodiment, the MPPs accbrding to the present invention are derived from
proaerolysin polypeptides. In a further embodiment, the MPPs are derived from proaerolysin
polypeptides from A. hydrophila. In another embodiment of the invention, the MPPs arc
derived from alpha toxin polypeptides.
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IF SEQID NO 44 His-Au-An-Lys-Arg-Arg || 'Len SEQ
ID NO 65 Lys-Lys-Arg-Arg Il SEQ ID NO 45
H s-d u-Al a-Lys-Arg-Arg ][ Lea SEQ 1D NO 66

widi oclapsssAr g- Arg il SEQ ID NO 46 PCT/CA2006/000971

Gy-Ady-An-Lys-Arg-Arg ][ Lea SEQ I D NO 67
Lys- Al a-Phe-Arg 1[ SEQ ID NGO 47
Hi srofBet) extbonlichens -the G4BRs qurd ferikbd iISEQUAPD thiDdo not require protease

cleavage for activation, and thus do not have an activation sequence. These nPPs can be
modified to insert a prostate-specific protease cleavage site into the nPP resulting in an MPP
that is capable of being selectively activated to kill prostate cells. Examples of such nPPs
include Staphylococcus aureus o hemolysin. In the case of this nPP, an activation sequence
can be inserted inot the center of the pore-forming domain as known in the art (Panchal et al, -

(1996) Nat. Biotech. 14:852-856).

The present invention further includes MPPs that are derived from biclogically active
fragments of nPPs. Biologically active fragments of nPPs are those that are capable of
forming pores and killing cells. Suitable fragments include those that are capable of being
activated to form pores in target cells by removal of a CIP domain. For example, in the case
of PA, a suitable fragment would be one that comprised a binding domain of the protein as
well as the CIP domain and activation sequence. Thus, in one embodiment of the invention,
the MPP is derived from a fragment of proaerolysin that includes a binding domain, the CIP
domain and the activation sequence. In another embodiment, the MPP is derived from a
fragment of proaerolysin that comprises the binding domain, the activation sequence, but

only part of a CIP domain.
2, Prostate-specific Modifications

In accordance with the present invention, the selected nPP is modified to form a MPP by
inclusion of one or more prostate-specific modifications. Prostate-specific modifications
contemplated by the present invention include incorporation of a prostate-specific activation
sequence and/or functional deletion (including functional replacement) of one or more

binding domains, and/or addition of a prostate-specific targeting domain.

In one embodiment, the MPPs according to the present invention comprise a prostate-specific
activation sequence that allows for selective activation of the MPPs in prostate cells. A
prostate-specific activation sequence may be generated by modification of the naturally-
occuning activation sequence of a nPP, or it may be generated by the addition of a prostate-
specific activation sequence to a nPP that does not have a naturally-occurring activation
sequence. In another embodiment, the MPPs comprise a prostate-specific activation

sequence and one or more prostate-specific targeting domains. In another embodiment, the
23
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68 Lys-Ala-G n-Arg |F SEQ I D NO 48
Ay-Ady-Ala-Lys-Arg-Arg |F Leu SEQ I D NO 69
Lys-Ala-Lys-Arg 1 | SEQ ID NO 49
wid @eddsskséd Nn- Lys-Arg-Arg J[Ser SEQID NO 70 PCTICA2006/000971
Lys-Ala-Arg-Lys 1 1 SEQ ID NO 50
Ay-Ady-Lys-Lys-Arg-Arg ][ Len SEQ ID NO 71
MPps Adriprist & pi¥%@telspéeifEQitaBod\Equende and a modification to the SBD. In

another embodiment, the MPPs comprise a prostate-specific activation sequence and a

modification to the LBD.

In one embodiment, the MPPs according to the present invention comprise one or more
prostate-specific targeting domains that allow for selective activation of the MPPs in prostate
cells. In another embodiment, the MPPs comprise one or more prostate-specific targeting
domain and a modification to the SBD. In another embodiment, the MPPs comprise a

prostate-specific targeting domain and a modification to the LBD.

In still another embodiment, the MPPs comprise a prostate-specific activation sequence, one
or more prostate-specific targeting domain and a modification fo the LBD. In another
embodiment, the MPPs comprise a prostate-specific activation sequence, one or more

prostate-specific targeting domains, and a modification to the SBD.

In one embodiment, the MPP comprises a prostate-specific activatioh sequence and one or
more modifications to the native binding domain. In another embodiment, the MPP
comprises a prostate-specific targeting domain and one or more modifications to the native
binding domain. In still another embodiment, the MPP compris;es a prostate-specific
activation sequence, a prostate-speciﬁc‘ targeting domain, and one or more modifications to

the native binding domain.

Representative, non-limiting examples of combinations of prostate-specific modifications

that can be made to proaerolysin are shown in Figures 4, 5, and 6.

Modification of activation sequence

As indicated above, a nPP can be modified to incorporate a prosfate—speciﬁc activation
sequence by modification of the naturally occurring activation sequende to provide a prostate-
specific activation sequence, or a prostate-specific activation sequence can be added to an
nPP that does not have a naturally occurring activation sequence. A prostate-specific
activation sequence is accordance with the present invention is a sequence of amino acids that
incorporates one or more prostate-specific protease cleavage sites. A prostate-specific

protease cleavage site is a sequence of amino acids which is recognized and selectively and
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GQy-@y-H s-Lys-Arg-Arg |F Lea SEQID NO 72
Lys-Arg-Arg ][ Len SEQ ID NGO 52 Addi tion of
Prost at e-specific Targeting Domain I n one enbodi nent

wofwodehesssnventi on, the MPPs conprise one or [POTA A2006/000971

prostate-specific targeting domains to all ow
sel ective targeting of prostate cells. The
grcstigt igdepea {davidrbget iprgtaeapmifio prstemsaphbdm ofibodiment, a

directing the MPP to th Lot t P
Rt o5 T B F P SIS SO Py VR YT iR

ftler cell@pes amaﬁﬂla%f%aﬁate@p&ma pAReakRGRINGIE, Wt are et Binited to:
or C-termnus of the MPP, or both. Alternatlvely,

PSh gmtatgsmﬁﬁ.anna@ah PISHAn (1ertas-SPaFift Mmembreag ANERY athéHQ
?lﬁndluﬁp Ealﬂéeth tl? glgﬁ%e%gﬂueh&g e'i\lfuﬁl&%ué"é')%@plg?@f cleavage sites

ormng activ P. ] )
s:mgnat:ﬁ by tllp@s!rtata@'$mﬁ,q Proteasesadre) Endvign gl Wil e gesribed
FH%ﬂ e, not limted to 10 nol ecul es such as a peptide
i'gand, toxin, or antibody, which have a higher
speC|f|C|ty for prostate cells than for other cel

W{!}lﬁsatio:tsrto dhnena@tntib/encmg acgivghion Sequense 9 provide 8 penstaterspecific

a8 ey at f PoBh I P Af MO of e
fiedhrglB doweding detivapio segaenes teswtts iefunaionat delpion @fithe atok hetivation

Fegiare. Bync el delegof e feBisted Yy iARY, Paciay O el geton,
RYRibn2QtHePladlation \Weide 161 the nafttly oddarrli hﬁﬁhﬁcﬁ%eqn&me that renders it

‘used to target a MPP to. the prostate,

inpgiveddn opRembadanerbthg paelbOcCTING ARHVESE; Sgglem e nPP is

RAGRAA Z&le%oﬁ)ﬁ irdsidd 8t a e})‘i‘(%tafeeép%ﬁcVﬂtlyatlon sequence. In another

prostate speci'fic such as PSVA, BK2, prostasin,
emiehdimepss ifmetidnplodelpgion ahthe nathameoqﬁrl@@s att@afsoaééquﬁw@ is achieved

L& (I:n%)atng{s in SHE B A8re Aty Rld 1?{1&116? Xf‘fh@ ﬂ%}iv% abtih nnéeﬁdeﬁ& which

Aorone rel"easi ng hornone ; endot

ﬁrbdtmel ia rpgostatt—spﬁngﬁcaacavaklnm setqluetcc alr gcaismele )embodiment, thepaturally

B seeRorerreaes B BRePRg: ARSI RISt b fptcing e nacve
proradk i cavike et EFithosttiodtion b&]uﬁﬂé iwith alyirosthiersgecifenmiotoase tleavage
t.he nPP. I n another enbodi nent, the native

$6n- speci fic GPl-anchor proteln bi ndi ng donmai n of
proaerolysin is functionally del eted and repl aced

Wi drfd embBdi@sitathe ofd %hbﬂeq)mga[e@édlﬁtgprdmmichavag@ gies ﬂﬁjmttonaliy

exanpl es of MPPs derived. fr er. sin that h
FeDcin e MBI POFeREI AREARS 5t 90 e Rey r?o iy e Specific
ﬁ%ﬁhs%tcﬁgvag@sde Rad fusSionAlly réplate HR. na@é&ﬁﬂﬁi Aeavirk SMD&SPA (see FIG.

derived from proaerol ysin that i ncl yde

PB)o Fhis raplagqmesat ropults irpp t’.% BFORAT Wt%tcelfy FtiyFcR s rpsgsprpe of

grp Jitféﬁlgﬁac&&r rBﬁﬁeu Elﬁ¥ $ro|¥a§%agfcﬁ ly 864, IHMIi RGIK2. Suitable
n ar wh i 5A, 5C and 5D and

B, FBMAONeHK? clwage S[EiP?dgft latoem 1} the arband pedescrbedirladi ng

domai ns can be linked to one or nore am no acids of

t%ﬁﬁ(ﬁ’ﬁe?nbo b o8 8R lidvntiod OthORIPPY tﬂcaﬂﬁlg EPthS bi@Rhi ih &R n be
the ability to formpores in O cel | " menbr anes,

ganeratgh dy éelatp}gl thadsive projgaseteleavige g1 #fj the/ nt andHpserppa pepstate-

[ t

AR far e, 101 BahBle e R o iR BTG dedo27

MPPs are known in the art and include for exanple,

changing the N-terminal am no acid of the protein to

be nodified to a Cys or othéf am no acid before

attaching the prostate-tissue specific binding

domain, to assist in linking the prostate-tissue

specific binding domain to the 5 MPP
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I n one enbodi nent, prostate'tissue speci fic binding
domai ns are |linked or inserted at the N-and/or
C-termnus of an MPP derived from proaerolysin (for

woxamplissss see FIGS. 4E and 5C). In sone exaniGyaGA2006e100971

nati ve bi nding domain of proaerolysin is deleted

(i.e. amno acids 1-83 of SEQID NGO 2 or 4), such

1312aif SBQUBOOTENdan be déléterkdnd g poktae-sprcifis patesddeawgesite, such as a
eci fic binding 10 {n to the Nntermnus results

PR Sletvage e HooRc ( ﬁfﬂ%qg id 84 of SEQIDNO 2 or 4

(for exanple, see FIGS. 50 and 6C). In other

Boafiipile® Smbddfidnt, ic naldle @t-dt@mleramgp sitennff thewPRus Inmltmdauﬁi that it is

|ntroduced into the nati bhi ndi ng donai n

Bt 5B Birg Pl G et SRR RO ©PRReA i g muted

R{E}@ﬁe 3leBvalé SRUS a8RAGH it 8- b OAEiGnud onBE ﬁhtitv@plbféﬁe cleavage site.
termnus results in attachment toﬁgggno aci d

of
gE(SXWD’IN@e furip eleavaggoyite\gh PArfay &F myiie & Prgstpte- spcmﬁc protease
enélltg ahef 2l lP@W c'i@wf HoEd SRR within A8 &dell N ON- & terminus

natl e proaerolysin |nd|ng domai n) (for exanple, see

&l tBSnutdied funid siBee FimtdChodi es as pr ost ate-specific

targeting domains In one enbodi ment, the prostate

?P&ﬁ'a&btﬁer cHbGEhiR% ? ﬁﬁ% Fbeblﬁc Q&w%ﬁ's%%e A ad@dtch BREYP that
ragnent t at specificall'y binds to an antigen that

flaes a@s bovieat egfurallst hequiring tagitations baquence. h Fer exapmglet Sﬁg’ﬂyiﬂlﬁi@ccus

oSS o O B SRR Ut g i

_§é11§ ndyve shgideered Refdlide @mé @mnged prn@mqmﬁmoume bleaiegee&%, thus

and PSMA and the L RH rece Fe expr ssi on of

fRdsEme jtsanable oLlcing s¢ W“ﬁ?lksé‘i“g't“%‘{ oStk tel P odi o5 can

be attached to the NN or Gterm nus of the MPP using
gene fusion nethods well known in the art (for
Eraiinlspedifccidiedyesitdsi and Pastan, Cin. Cancer Res.
1:1015-22, 1995). Alternatively, antibodies can be

At tnateh etlovep vaioudvpostaty-spwifial reeteases adsthd ploieasy ((dapage sites they

exa ee Who,et a 5. h. f

S5 ) A5y tryser el LR HE AR IS o pey, PSMA and
ngcer Res 1(9):1015- 22, 1995) Crossllnklng can be
non-specific, for exanple by using a

P orR i B MY 0Siied B35k HEBREDEAN] RvRBP Uasence
HaOmslhidd i FRA-eafid cledvage siteaoﬁ BSM}ieblﬁaMeMgtgmmups s@pence of

the anti body .and wi.th cystei.n ues, l.oca

RIHEO IS “ﬁlﬁ% e Y é?l@‘gfffﬁ Ridhee aisF cgied) by

g/é)@tgte %ﬁecﬁm zﬁﬁ eﬁ‘{PS’&) 858 19a séans photealeysilib@e ality am ebeSihize and
D NO. 2 can be used to craqsslink

byﬁf@lwcﬁpé@ﬁft Beptlﬁfé SGRHAACSS: Hds sigeéeélelgyop@g?tﬁ cells| s an, jepzymatically

' E Qlve ?Sﬁr%h %ccofn@semﬁﬁitvét@%%n ‘EHtHlln% tﬁceﬁfcﬁﬁﬁ’ont hencB ﬁ&th&eolood nor

I nding donain of the nPP to be nodified, or th
aprmiabtishye other thab dheaptasiale Contains Waélcﬁlbfaﬂyvmﬁ% rrge proteolytic
ﬁ%OPP§A IC«Q} ﬁeh?sc&l ﬁ)t JcY@atepM@ﬁé E}%éj t@ %1&1%’1 C%IQE’S ﬁﬁpspemﬁc
["'so i ncl ude a prostat e-speci tivation
sleaquagenmks 4ro kmmneﬂs@rts Pewiplesgndlyde, huhare net lignitbdigi thesashown in
| body,{ S ng| h t
PESIANG PR B eSO R B S Radihls oasrso
i5]908, 86de 61265 541X 6368, Sibﬂ,)dtnésﬁ 3a83%%k| In as ambadipedy the MPP has an

edreer R e HegR TR s el SRR N o,

Fd fragnent consisting of ti2 VIl and CHI donalns
(iii1) an Fv fragnent consisting of the VL and VII
domai ns of a single armof an antibody, (iv) a dAb
fragnent (Ward et al., Nature 10 341:544-6, 1989)

whi ch consists of a VH domain; (v) an isolated
conplenentarity determning region (CDR); and (vi) an
F(abl)2 fragnment, a bivalent fragnent conprising two
Fab fragments linked by a disulfide bridge at the

hi nge regi on. Suitable antibodies include single
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antigen, e.g., bivalent fragnents such as F(al: 02
fragnents. Alternatively, an antibody fragnent which
does not itself crosslink its target antigen (e.g., a

wbabosfisagsent ) can be used 20 in conjuncti on RUTIEA2006/000971

secondary anti body which serves to crosslink the
anti body fragnent, thereby crosslinking the target

QMIiI@l@rPSA(A@FdlM%&@é?ge@m aﬂ&méxﬁtﬂ@ﬁfﬁdlbrﬂﬂe PSA-tlgavage map of human
conventi onal techniq ra reened

fegyinal profejng yemaiogaie I 14t d. fﬁﬁ Bt Bast! F5b (scheble 3
At oAb RSet ANEaRSr RSs. KETIIN4-BN) 1@9‘% zﬂ;ﬁtoan/%@ u’%ﬂ tobﬂddhce the
is further- intended to include nanobodi es,

wpdifiedcMPPscacemding 1ol theprwniiaYcatan B cxample, él}ﬁé\‘!?lhaté%wa%g to the

Eﬂeﬁ i a 96! méHHida9e ﬁclué’e’somseletﬁé ﬁS&@Einget&ﬁt&% showHRE Rible
I'n reference to an anti body, refers to

AbiHidhtoyn substitwtel fov mlmld-tmﬂﬁlmmiotwe rabivatiom gikef of @matrylysm (amino

R PR S AN PREEHGR FBHAST o0t Doy ° °

nol ecul e and an anti genl c determ nant of the ant |g

Th@e eebidingalt, I[ileMﬁ’Prigls sxpemncﬁ acdd sequenes of grpyi opepf SEQ 1D NOs: 3, 4,6,
d f t

e te a0 it e Bl £ Bt trub e 24 ke i

an unrel ated anti gen, and ther ef ore 30 di stl ngui sh

between two different antigens, particularly where

Thide 3:1BS Astbisgeios(PSAceavage sitrs) and hinesescod PSMyévmyﬁMdy

PRALpSRRCT T CaAlg Y,y nds to a st) cul ar epig.oRe (' 8’
Y r to ag K’"(F@pem fic arﬁg‘?[)o)dy Smal | pept(l de)
enbo n% , tHe prostate-specific targeting domain is
SREBBOY (Jeept i d&0l i gand that Bi038s 5 to its ¥Bgnate

t -specilf.lc, receptor e sed on th nbr ane
g&ﬁg@gﬁ@e cellhg{). Exanpl es %?Ede but areﬁedTﬁot
KiGhss@d(18p, ndBudal and synt HEWIE | ut ei ni zisg hor none

LEaRSIL08e Gl Mk acceset o R " Chaz5526 “dhd SEQ 1D

NESsKZBcand 23)11650hi ch bind wigib hi gh af fi niotey to
LHRH receptorg, and peptides that can bind

HEPRER Vel y td4P8MA. LHRH reddftors are di sPtPayed by

RKPETALE cett gg1gmnd onl'y 10 g §8W Ot Ner celdsg [hi's
di ?g Zntlal gxpression provides binding specificity

Spaplides pept fludesdentalabidedr@yinbeetiyb dovitiag). Assaysswernpenfornied in 50
FﬁgTar IIJ; o&e‘%\’r’.‘go facilitate their attachnment to

Y certain residues of LERII, such
as the GIy at the 6th position (dy6), can be
ﬁub;ﬁiﬂet einBeHimént hihel IMETO oqipoiséssi popstatecpypifioractivation sguence that

UTGIENEL T NEIET I T N
&E&na&é thithe %15 ag@aan %e%ﬂt)d fo-Fféﬁf%fnqﬂ@ ﬁ:eInt@ﬁhnMBPP(lbliaatwh iNoh WO
e native binding domain is fupnction
QAR IviSurat e TSP St e aOGRY B dpgprde KiXa. The
HﬁﬁEﬁtfd& %Shtamﬁ':ﬂﬂ: Ihiny 984dd @k dr |'A§p E%ﬁisﬂﬂ@fm@ H,N8n B Gl 1A§p Gln or
ysine). LHRH D-Lys6 (SE can be attach
msn vErieRtides 3oeis 18 also sitells, ﬁvna A ﬁJFﬂFKJt dstipsdsy P%f%fedﬁthréﬁaras Glu,
IAb dl/delg oPAR ?ﬁ&@&;ﬁm&%?g )E;'XQ ateHis8 %ﬁﬁaﬁﬁ Qi’ﬁf'ﬂ{ {Heﬁ&% aQQIS(FdQ and

attac nt of the sma and w |
ot 35 agr{iifi swn Ginyon Aine Perdgpeptides KEXZEE?BXE) fae; alsp ssﬁabieh evlfh X4
toxin to insert into the nmenbrane to forma pore. For
exanpl e, the epsilon amne @/ the D Lys6 anal og can
be coupled to the anmi no term nus of the MPP using
nmet hods known in the art such as for exanple via a
di carboxylic acid linker. Activation of the MPP by
cl eavage of the activation sequence will result in
release of the Ctermnal inhibitory portion while

the toxin remains 25 bound to the LIIRH receptor.

Alternatively or in addition, the small peptide
I'i gand can be -coupled directly to the G term nus of
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LHRH. This coupling will produce an MPP in which the
LHRH peptide is attached to the CGtermnal inhibitory
domai n. Activation of the MPP by cl eavage of the

waGhdeaisson sequence will |iberate the MPP angieoeesoc097t

the inhibitory fragnent bound to the LHRH receptor.
I n addi tion, reconbi nant fusion proteins can be

WRdlseote) m\mhrﬁthETEﬁGful R6b, IHRb mpﬁbﬁp@naisex]izxmxgcﬁ are
to both the N and G-ternminus of the NPP. éﬁ s al so

e suitalle, V8o X thdefingdas aheae. | and vt Xreas) Gl fAsp-Siiayor isn. Further
gei)ﬁ@eg he Gork& NEPIeNHR cdh GH Skt iP Silnfl&CRashidl Generally, the

cysteine tesidue Is introduced into the
@@hdqa@mofﬂ@ :ﬁolbmngwequsm%péiawhw rarﬁa ta He2 frefhh ? eld, or 2 t0 6,

BhAE KT BGhOAR e Xond 1 oL bt 2 88 or HAE, ang 30X, e
hﬂep@lghnm}agalchted msmgidmﬂsp,rﬁ}ln ind Asat Other mﬁsﬁblgmwsc@enms are as
the 10 nPP t.at ed .t :
fhas. qreemt Y Sh e b ey, o rofh, Gl o Appppd X, i
ﬁltaépeﬁtﬂii@ s‘éleetg@frgﬂiélmu,rﬁ&/ﬁ,l @Iﬂgnd N Gﬁgﬁﬁds offPSMAeMamigeeltes are
a am Nno acCl ds a or

Gt Ashahin A ASh o oy G- s AT T gl
Ask -85 &sp, h&p@ﬂ%@em@nﬁp@wmmg@sp EGIRHL-Ga) Glu-Asp-Gln,

protein’is produced 1 n which ptide is fused to

t\FreG'éirﬁlmﬁll* &lwﬁu Elphsor s, Wlu'féﬂ ASP SPrStn: 3 ASPUysPiA.

. addition, an MPP may be produced by attaching or
My a&iiﬁammﬁﬂénﬁaﬂm{éﬁ{ fhe M%Jo&bﬁs@&’ﬁféktﬁtb '\;ﬁghﬁﬁ @@HvhiR@ sequence that

domai ns to other am no acids of the V. Far exanpl e,

fﬂekldwmw%dﬁfwm e o Ksreniessaf K 2mpifes deavens siescae also
r

exanp Eh% ai;lg}é&’ ﬁ%@ o, fot’?’Q%%ﬁlte 6@%%&%&[‘\§Ppu@§:9c{og4\tog 2@01/09165

bt aledvageh ateoreeogmzedr@welﬂsl‘ a5 flanked et | 1pastc an amiget okl sequence

RRERe M e SEAERY oy i R AT o

posiian D&, Xidae b¢ argininei ﬂ@nﬂﬁm@eb/sina or bigtidinedX; ¢ap bSEQink, Berine,

: 15 t tiyel
v PRt ARG @ 0 1 e bt SRR el e gon be o
feh® tvtPRriier BmbB® atids. | Tnae dmbdﬂﬂﬁenh/ﬁﬁ&l—ll@edieav&gd sitd’ ia¢tudes a sequence
By et esparetpial et b0 M i BN e sghgoeein [ or

Meh@g%? mf s‘éﬁueh&' GatPHé BRSFom fourth kd tvRBE BEROAHIAS Bdids ©88he N-
I's derived from proaerolysin and has a sequence

@gmg@;lts@g of yeengnized SEEpqepiy lgaraLs ditesnkhe amino\4gid spguence can further
ERMRE 96 R Rk B 8 cAbSy SRRRRL! & X A&k the aming acid

ications to the native blndlng -domai n of
MaRSICO/RRE Xa:&ar Hii tgpptto atfm@erpw@s@macidhm';ainowhdp arious amino
deri ye
e B et PR 15 ePRearb AR Gt R0 X, con
icRgehior Dmmmtacmla Tha,ﬁﬁfd chavagPFite ixloratadi ab the cobey irmubeisigde of
omain, it is considered to be a "large | obe binding
mai n. " MPPs according to the present invention nmay
conprise nodifications to one or nore binding
Heamilaof HEKS dppigdeGitdsl ape shioan iveXabiqd Yottt theesymbol ][ denotes an
@&ﬁafrol%skg from Aeronpbnas species conprises two
di*AYeudii ns, a small | obe binding domain, and a
| arge | obe binding domain. In 5 contrast, native
al pha toxin from C ostridi um septicum conprises only
a large | obe binding domain. hi one enbodi nment,
nodi fications of the bindi ng8donai ns i ncl ude
functional deletion of a binding domain. A
functionally del eted binding domain in an MPP results
in an MPP that has an attenuated ability to bind to
its cell surface receptor, yet still retains :
pore-formng ability. Functional deletions can be
made by deleting or nutating one or nore 10 bi ndi ng
domai ns of an MPP. hi one enbodi nent, the entire
bi ndi ng domai n or portions thereof, may be del eted.



| obe bi nding domain (LBD).

Exenpl ary functional’

del etions of the LBD of proaerolysin (contained in

approxi mately -am no acid residues 84-426 of SEQ
W04138573t nmay be nade to provi de MPPs are aRCT/CA2006/000971

I D

follows. The entire LBD of proaerolysin may be

del eted. 10 Alternatively,

i n one enbodi nent

|Tﬂb]éﬁtE¥9ﬁ1P1%fh§we‘!YéﬁWéﬁ from proaerol ysin

of the

CAFRArS

JP
am no aci

esi Qs Vib

52, ”5@24"‘%%’5‘%??

Léun the
R336,

KEDID 8O-
and/ @

de_r fvgaﬂ]gﬁgm

pr ga@ro Y

51 N

LELL e e )

corrpr I'se
T

FE&antion
ne or

SEA®D NOF

nore BQI nt

anE EoiZ{'E};egFE :%E

1rgwﬁgrﬂw(?h(

D

g
V\lI.LI I
: ﬂ“ﬁ pro

aer%il

\A‘D§

é’SI n

MLy |

SR

etr
co ses
GO

er |%e(§rﬁr oh
15 \lllf‘ﬂl\ allul U
t he W%ﬁg“@é& fr om
fha noint _mit ati nnc

proaer ol \ICI n
RE¥BaE-Adll of

conprise mit 4

WPPINOI [

tiao

n anoth‘éf“ge‘ﬁ‘igompﬂ‘bnt

bt her

residues _that in

difaBherAravit.t |

nut ations to

N Stﬂﬁ-blm
t he 17BD 01

MPPs derived from al

pr ot eifde-Pheghtgd] L enpl pasHQID NO:

ha_£&xin

arrda-Glatdeg Jbel
amno acid if

AEQIONO N
n t he3dr ecel

ol ude Ada-Glredigt ][ beve sub
bt or

bi ndi ng domai ns 0f

5 SEQ U 2@
t hé9

alARRBysLAYE | |
54, 62, 84-1(

» (SBGHIDNO; |
)2, 2B9- 274

ncl udeslabynbrgalfLeh r esi (SEQ IBBIO:
1 and 309-315 of the sequeste

ofald-RR-IAL| fve

In one errbodl

> SHQPIBANOGO
mentgpof tf

ne i nvention,

i N aklshewnys PL&EQ | D

MPPs der i

NEY 18 8O:
vedgirom

al A LA |

foll owi ng T e

TGH

FHENOLUT at T 0N, TR
| dueﬁ: V\B‘S, Y128a1

P&y nore

Eg%g %I.O:

TN

cont

Af £ r\r\f

. Ol

fur m

&gq[ Y293, an
i %"%a?’*? SR NERE

Eg'ﬁ)'bﬂﬂ
@3 not

l.II

“]%ss

Q||hc-f

E‘ég | s
||+| ons

JISE

cfﬁo ‘

n rfn':

Yo @a’?ﬂ{S‘Sé“'?“
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E
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Cld

nnﬁ

Al ARsALE,
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1

i
)

Lo

t he Qf]_[th L f
NeRdYsHe-Brke

MPPs rlbsult iin

SHSOm Nen

s T e

nnblnofln:

S
;

ﬁﬁ%‘g

Hif GRrMaILY OB ATE R LF hSERAD NO

r I
a folvpéptide that differs by

anl \¢6a

sHilys-Aegrber

nodi filJtati ons

5 i ncdude ¢

o?EQaHﬁ Ne: aciuslrGlarhys-hee-fepll Lag

$EQ ‘TD NO:
of 573

okysrAle-FhaArgn e
or norlg resi(

) SHE) ABNO: |
lues)47 or 4

lel eti ons (for exanple
ngie1(iu-GimsLysfAog-Aegdanpl ¢
ubstitutions that do

S6f 1D-NS>:
ot 68

I DiseAlh-SheAvd 1
targetjf and Ki

PSEQNID HOj |
|1 ngg nal

iGly-GOf AlaHeys-WRPArg! 1) Lee|

prostate cells. In oneg

SEQIIDAY
69

ell%oﬂh-'lﬁ?ﬁhrg

ISHGEY NOD(

I Fisa@t iGa By Argl A | [BEEPS

b

SE@IDINO:

retains at | east 70%

TG Ro Ty of Thi N
JGITRSE-ARE &f% ﬁl[%;/

stltutl on
19 abl U DCL]LIUIILC ||a:> Ut
resi due |nserted |n [

2pt i dg t hat

SE(PII NG
mal i@l ns

mdﬁialelg by KGI#J

+IAA ana..u

80%p
ls*EmUNo
107y

at t:%i’[)&lst

CT1
ts

a 5y pol yps
5%3/&1&1% lAég L§’sb

I

A conser vat ive

conservatlve substltutlon
substitution is one in which one or nore am no acids
(for exanple 2, 5 or 10 residues) are substituted
with ami no acid residues having simlar biochem cal
properties. Typically, conséPvati ve substitutions
have little to no inpact on the activity of a

resul ting pol ypeptide. For exanple, ideally, an MPP
i-ncl udi ng one or nore conservative substitutions
retains the activity of the corresponding 15 nPP
Exanpl es of am no acids which may be substituted for
an original amino acid in a protein and which are
regarded as conservative substitutions include: Ser
for Ala; Lys for My; Gn or His for Asn;, Gu for Asp;
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I n anot her enbodi ment the substitution is a

perm ssive substitution. Perm ssive substitutions are
non-conservative am no acid substitutions, but also
wWlRomgt33zsBgni ficantly alter MPP WO PCT/CA2006/000971
2006/ 133553PCT/ CA2006/ 000971 activity. An exanple is
substitution of Cys for Ala at position 300 of SEQ ID
Mitiod @Proﬂtaieﬂp@tjf'pﬁ"@@ﬁ@l)@hﬂn pol ypeptide. In one

enbodi nent, MPPs are nodified to include 1 or nore
hmmctndmdldlestuttfsthfp inyentionsthe IMBHsegmprisecaie g gaore [ppstate-specific

%rgg eﬁon?amg Qt se eh?%t M‘Dﬁén gbe gm febRd R IpRElaABecific

m-no aC|d subs not enbodi nent
tafpetigesiamriecapabiti dfidiecting the rw}'HJtd éhefpr@tatﬁab&uvhe@ th)MPP can be

ahou 0 sub .

A A s B il 1R TP ARPATER by ogpodr e
Nomabfmlhmﬁ? af;nw MPRE brobostu bmwrﬁmmlgrthe tatgeting] domiatni cag located at
exanples o her nodi, f catlons to s derived ...
o0 55 o e bt B rpog 7 iclopiior vt rhe P lpmyp ety of
gg@ﬁp!ary_3|ngle mutati ons of NI PPs derived froma
native proaerolysin polypeptide 14107N &02C 0251C
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molecules such as a peptide ligand, toxin, or antibody, which have a higher specificity for
prostate cells than for other cell types. In one embodiment, a prostate tissue specific binding
domain has a lower Kp in prostate tissue or cells than in other cell types, (i.e. binds
selectively to prostate tissues as compared to other normal tissues), for example at least a 10-
fold lower Kp, such as an at least 20-, 50-, 75-, 100- or even 200-fold lower Kp. Such
molecules can be used to target a MPP to the prostate. Examples include, but are not limited
to: antibodies which recognize proteins that are relatively prostate-specific such as PSA,
PSMA, HK2, pfostasin, and hepsin; ligands which have prostate-specific receptors such as
natural and sypthetic luteinizing hormone releasing hormone (LHRH); and cndothelin

(binding to cognate endothelin receptor).

In one embodiment of the invention, addition of the prostate-specific targeting domain results
in functional deletion of the native binding domain of the nPP. In another embodiment, the
native non-spcéiﬁc GPl-anchor protein binding domain of proaerolysin is functionally
deleted and replaced with a prostate-specific targeting domain. Specific examples of MPPs
derived from proaerolysin that have a functionally deleted native binding domain are depicted
in FIGS. 4D and 5B. Examples of MPPs derived from proacrolysin that include a prostate-
specific targeting domain which functionally substitutes for the native proaerolysin binding
domain are shown in FIGS. 4E, 5A, 5C and 5D and 6A-6D.

One or more prostate tissue-specific binding domains can be linked to one or more amino
acids of the MPPs, but ideally, do not interfere significantly with the ability to form pores m
cell membranes, or, where applicable, with the ability of the MPP to be activated by a
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prostate-specific protease such as PSA. Methods of conjdgating proteins or peptides to MPPs
are known in the art and include for example, changing the N-terminal amino acid of the
protein to be modified to a Cys or other amino acid before attaching the prostate-tissue
specific binding domain, to assist in linking the prostate-tissue specific binding domain to the
MPP.

In one embodiment, prostate tissue specific binding domains are linked or inserted at the N-
and/or C-terminus of an MPP derived from proaerolysin (for example, see FIGS. 4E and 5C)..
In some examples, the native binding domain of proaerolysin is deleted {i.e. amino acids 1-83
of SEQ ID NO: 2 or 4), such that attachment or linking of a prosiate tissue specific binding
domain to the N-terminus results in attachment to amino acid 84 of SEQ ID NO: 2 or 4 (for
example, see FIGS. 5C and 6C). In other examples, smaller deletions or point mutations are
introduced into the native binding domain of proaerolysin, such that attachment or linking of
a prostate tissue specific binding domain to the N-terminus results in attachment to amino
acid 1 of SEQ ID NO: 2 or 4 (or whichever amino acid is N-terminal following functional

deletion of the native proaerolysin binding domain) (for example, see FIGS. 4E and 5D).

Antibedies as prostate-specific targeting domains

In one embodiment, the pr:)state specific targeting domain is-f an antibody or antibody
fragment that s;peciﬁcally binds to an antigf:n that is associated with prostate cells, thus
targeting the MPP to prostate cells. Aatigens associated with prostate cells that may be
specifically bound by such prostate-specific targeting domains include PSA, and PSMA and
the LHRH receptor, the expression of which is elevated in prostate cells. Antibodies can be
attached to the N- or C-terminus of the MPP using gene fusion methods well known in the art
(for example see Debinski and Pastan, Clin. Cancer Res. 1:1015-22, 1995). Alternatively,
antibodies can be attached to an MPP by covalent crosslinking (for example see Woo et al.,
Arch. Pharm. Res. 22(5):459-63, 1999 and Debinski and Pastan, Clin. Cancer Res. 1{9):1015-
22, 1995). Crosslinking can be non-specific, for example by using a homobifunctional-lysine-
reactive crosslinking agent, or it can be specific, for example by using a crosslinking agent
that reacts with amino groups on the antibody and with cysteine residues located in the MPP.
In one embodiment, proaerolysin amino acids such as amino acids Cys!9, Cys75, Cysl159,
and/or Cysl164 of SEQ ID NO: 2 can be used to crosslink antibodies to the modified
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ha th t
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Kl egerman & G oves, eds 1993, ..Pharmaceuti cal
Bmeebmiﬁt@g gt the YHband (A dopaime(iin) pp £y Spgneng eppsisting|of the VL

vﬁfaémélg gﬁe &l FGhRh@RaPE PR ahmghagywm@t al., Nature

Minson pter 102 for ‘a descri ption of
B4ecTHriogUBSY) uwlseh wnns@ﬂ&Dpf aClVHedomaitli () @at nseiﬂgd chraplemenjrity

TRt CORY 4R 05 5 o henE VR ey cmpgin v
K ragndestt hisled d:aratxﬁmjﬂdetbedgn ahaiie lowge scgltm Sinbla anfihodies include
whi,c |

SRl Pratoctmadhory hidess it P B Bl RlpB e o
fi@hdisaf an Fv fragment being linked via a synthetic linker (Bird et al. Science 242:423-6,
1988; and Huston et al., Proc. Natl. Acad. Sci. 85:5879-83, 1988), and camelized antibodies

(for cxample see Tanha et al., J. Biol. Chem. 276:24774-80, 2001).

~In another enibodiment, the antibody fragments are capable of crosslinking their target
antigen, e.g., bivalent fragments such as F(ab')2 ‘fragments. AItematively, an antibody
fragment which does not itself crosslink its target antigen (e.g., a Fab fragment) can be used
in conjunction with a secondary antibody which serves to crosslink the -antibody fragment,
thereby crosslinking the target antigen. Antibodies can be fragmented using conventional
techniques and the fragments screened for utility in the same manner as described for whole
antibodies, and as is known in the art. An antibody is furthér intended to include narobodies,
and bispecific and chimeric molecules that specifically bind the target antigen.

"Specifically binds,“_- when used in reference to an antibody, refers to the ability of individual
antibodies to specifically immunoreact with a specific antigen. The binding is a non-random
binding reaction between an antibody molecule and an antigenic determinant of the antigen.
The desired binding specificity is typically determined from the reference point of the ability
of the antibody to differentially bind the specific and an unrelated antigen, and therefore

distingaish between two different antigens, particularly where the two antigens have unique

32



10

15

20

25

10 C1-C16 ester, or converted to an am de of fornula

Nl ZI R2 wherein R and R2 are each independently H or
Cl-C16 al kyl, or conbined to forma heterocyclic
WO 1W96/18866h as a 5- or 6- menbered ring. Am NBCTCAZE000971
of the pol ypeptide, whether am no-term nal or side
chain, can be in the formof a

ghitagespAr uhiitody lthat apedipbihbbiedsani d paticdilar iepitops a$ tefersdcth as a
as g?e HC1,, RBr, acetic, benzoic, toluene sulfonic,
nRfedic@ntiiodys ari ¢ and ot her organic salts, or may be

nodi fied 15 to Cl1-Cl16 al kyl or dial kyl am no or

further converted to an am de. Qther nodifications

$matl prpid eligandy i prostaoe-speygific targdting dompiss of t he

pol ypeptide side chain to C1-Cl6 allwxy or to a
Ig1onGarabodintent; ﬂmrqa&gtevsewﬁcrt@e@ga Horeain is @ anall pepteds ligPidahay binds

[ [

ol BURP trfl-RERAC s, B8 Pl BF siditfort ' ol
B&amiples ﬁclud@rbutcui‘e hot lienitedniof ﬂiatlﬁll ﬁﬁﬂ.@n’dﬂbﬁt}dhtmnﬁﬂag Gdifrone releasing

| koxy. box lic and esters thereof . o0
e BRAL SRR e P ol 58 CRnl s oo &lesps and
S 1p oS Q].Dbhcﬁﬁ)swﬁa: Bih@ itk hipnfbey exLERHeeteptors, and peptldes
honol ogous -C4 al kyl enes. Thiols, c rotec
e (R S b BOMUh I BieosRiSFs s GgRF Bebstie cals, and only
PreRlopft (gl ﬁﬁ@dﬂ?aemmapre%@wdam&ﬁng%&%ﬁy Those

skilled in the art will alsd recognize nethods for

i ntroducing cyclic structures into the poly tj des .
SrealL pephide ligradsempy P%n@élﬁéiﬁs iskaopr awlaéﬂdaﬁf ? @Flbﬁ%‘%&ltﬁelr

%1‘53 tiien o%egl\ﬁ’p F&'eex%ﬁlhj %ﬁﬁ'n?reglh@éé of Eﬁﬂht submaﬁﬂ@@f}% the 6th

For exa e, a carboxyl -term nal or

pasition (GlEﬁ)man bt substisuted w@qué@mmwe@emamm afignity fftanaky et

RORXRSBl A §9 ko DM XA Rl DL H%leéﬁ’én}.,ldz?z.i 1597-

contain a generati’ng a ¢
(8p199de Theefosr arppP |(uievtmhahﬂ m@bmnhmgﬂwdsml in ﬁinetdmaltyk@leted)

formati.on . 1 higeth . .
SR B oA SRy tho el By B s Bk oo gpsion mive
oMMeRkin@N al so contenpl ates further nodifications to
MPPs in which the MPPs 30 are | i nked or immuobilized

rfa u e bead can a
LARR 3L RO 39 Gadf Atecfd § 00 AR lin an uPP 1o
brovigein MBP h&n@ Pprogitatpcitie kdrgeuilg‘mlﬁhhhﬂ IAZ adled gHoey, attdchment of
bi ndi ng g érface ch as a.so

Serng! E‘?HF wWH! w0t Slg'&}%w }n@ffelgd’@ﬁ thea LLH gfgt{lg,}oéﬂéo insert

Rifo ROMYRERRVD 83 a pbhe F&QxhilplS Wief cpsiRn ARbhe BEthE D-TyRGanalog can
formof a bead. In one enbodi nent, the surface

benesupled & e amprseminus of LY g mothods keowndRis e & for
% gt&%‘ia m&lr QOLHMREr. AciRfich AT RSiEb ﬁ%ﬁl@zﬁﬁéefdf%e activation
|ng I'gands, such as LBRH peptide, PSMA anti body,
soukenRSVIA lsslxltgh ecleaphihe Bticinguy lnhlbﬁora mettine Fhile the toxin Femains
Pis liberated fromthe bead once
ﬂggggge reach gggfhe prostate cell target. Methods of
i mobi |1 zing peptides on a solid surface are known in
Ahegnaively amdn edditidne theosmadl peptida0ignd 284 b6 covpled diedly tPdke C-
4 l)(ecul D e
BB SRR ol BEARLCRR B AL O .o s of LHRF can b
un@hﬁﬂuaﬂymn&eIBwnMD@mdbdﬁiof&ﬂpﬂEvBWhmgﬂhbnofaCWSHJmﬁC—

hal Ry
%c%E*‘E]E? og 1@1? {hen @ro§ 1 IIJEI;é% . ar tﬁeﬁcga@on%&we%f %ﬁh Sw,rs? analog of

reduce i mmunogeni city and/ oB3i nprove the half-life of
t herapeutic proteins are known in the art. For
exanpl e, the MWs can undergo gl ycosyl ati on,

i sonmeri zation, or deglycosylation according to
standard net hods known in the art. Simlarly, the

| Vf PP can be nodified by non-naturally occurring
coval ent nodification for exanple by 15 addition of
pol yet hyl ene gl ycol noieties (pegylation) or

|'i pi dation. In one enbodi nent, the MPPs of the

i




10

15

.20

25

15i ncl ude, but are not limted to, plasmds,
phagem ds, cosm ds, bacteriophage, bacul oviruses,
retroviruses or DNA viruses. The vector nay be a
wol ooh/;3gsssect or or it may be an expressi on vauiTEA2006/000971
Once the nucleic acid sequence encodi ng the nPP has
been obtained, nmutations in one or nore of the
DiRM| Tlﬁ}; dibop‘rm'g wilbprodiet avSiPP arwisgrtheidRH pepiidpis attached to the C-

2 ; _ t :
R o Ploniy St G R S5 R AE SRS enc
Wl tlbemom@ MEP 400 6eaRE the ivhibigiy &m@neﬂabbuhte td the LHRIC edeptyy. In

del etion, insertion, .substitu L. on, a,.
@@ﬁ@p,ﬁg{omgwartt isioa @*oteug.fcmbnpé)rg{n e%d:? \éfing cﬁfée%rtl-llﬁﬂ[ peptides are
&9&&&99&&&%@5 RQ-RRhih6iesE tHERKIPNg up the coding

sequence. This can be achieved, for exanple, by PCR

based techni ques for which rlners are ned .

e o PP pE gk Dol RGBTt e TEds o MPP via o

'Q@ﬁ&et Brfaﬁé P e \}ﬁ’é 'a%ﬁemeﬂéﬁd&rl?ﬁﬁﬁﬂiﬁed)ﬁttotth@GtR Position of the
ation“can be fied a nunber of stand

rd
LHRHiypextide snd mepep@mt«l@d tsyanrl\é%tt ¥ie & dsgfdedpidps; Sihe cpiteingwith
% g‘ﬁ %ep%{ag t’orrg% tlthgulﬂt? e tcgﬁllf)% Ssehtriﬁ 219 ﬁt’tgﬁs glﬁfz:‘scg%ntzé"'& the
meqm e eurated dxdmcigdet a”testhmeum tbteone smbeditaent,jap MPPerived from
I L ag!%v% &ﬁ;)éf é@,{s {S_Salrs@ufi WE‘P uaeed f%)é?’:!@)lee;t r%lglﬁnosalé Jat QH ﬁtd/or 300 of
BE W 2, WHRRGEMisSacida1S adis 30BiRs beeo ratated ptmatg'etsme
bacuIOV|ruses and retrovi nses, and.DNA viruses. One
kill ed the t
BB, Sr b RS AR e s e

& BOBRLS termPhiGIHf e MRPAnscri pti onal elenents required
for efficient transcription of the W/- encoding

G mesb t Bop e o b Pflck ) SN b SRl mor

ok oRthie Pkl tar QRS BIGiS, to maamrasms :tfelterMPIatlo)r sxamplecifoBMPPs
pol yadenyl ati on signal s

ese
i o proapP Gy EYASEE B8 ST 108 215 oL D L SRR PR 2 o4
Z% é%ﬂ 1eCREFRIS Y&! 3D, loBRk@HD)Y Bayebenisktdl 16 hteacithie dnéﬁqmtﬂprestate
%g a genetlcally engi neered MPP. One ski]led
tsltraelﬁartztrgwg Homgis Ecsomecexprples, & £eERing Acid Feplaghstiaspalive amino
gy tﬁ‘&ﬁ&é( ik BT Rimbid, fhe ?ﬁf&%‘é%ﬂing&r&aﬂ hemdse ss SECRID NO: 2 or 4:

8ﬁosen Or expression o genetical |y engi neered
n@mm ot mﬁocslys hAtteguiValbfmyyteletP whigyes preseayin e ngdys sp@gnee of

311 d.o{:orsﬁFIS C&Sived i?&lll gt%émy&ﬁ? aﬂ%ta@iﬁk lch as amino

. manmal 1'an” or ct genes.

ezsiaaotség, a1 Ol 1, iy @16 of FHQHBNOT2 e sytahi v ypose.
testosterone and other androgens, can be used to

qﬁ 811 0 lg{f'}f?t tg%(@lj,ﬁ i %S o.ige o Bx{%%r@%s%n &tﬁlh% seﬁﬁ@@éeﬁ:@ted from

FSEQID}NXDS 242082 m&habtﬁprspﬂdﬂlﬂil as mtbsta@pespecﬁﬁismgctmg domain.
pronoter; the prostate specific nmenbrane antigen
(PSMA) pronoter; and the human gl andul ar kallikrein 2

wﬁ&é}‘i" . { leiative Birldihs §f£ﬁmﬁ%ﬁW§ of the present

hé expressSion vector may additionally
Cﬂﬂs@ic&r&]ﬁé £l Exg&ﬂtsm%ﬁﬁot?hx‘é dericd fr%ﬁqmﬁﬂﬁlﬁtscoidﬂﬂie one or more
u

facilitate the rification of the expressed MPP
Fhimiiny demain, as kedvrhia therast Jpdesoment pbihe Prsentinkcotions Mégkan nPP
i nclude, but are not limted to, affinity tags such
as netal-affinity tags, hist}Uine tags, avidin /
strepavi di n encodi ng sequences,

gl ut at hi one- S-transferase (GST) encodi ng sequences
and biotin encodi ng sequences. The 20 am no aci ds
correspondi ng to expression of the nucleic acids can
be renoved fromthe expressed MPP prior to use
according to methods known in the art. Alternatively,
the am no acids corresponding to expression of

het er ol ogous nucl ei ¢ aci d sequences can be retained




10

15

20

25

30

10 nmechani sns for the post-translational processing

and nodification of proteins and gene products.
Appropriate cell lines or host systens can be chosen
WDQR®I83552 the correct nodification and procc$SVeaop000971
the foreign protein expressed. To this end,

eukaryotic host cells that possess the ceIIuIar

dompHics eieybifiding domaipeit lqmoon@s@l tnge oflangh éobp pinding Jomain.” MPPs

transcrij for .post - d
A R R e
dbshaRE, Q6 bsplicabRN Fbﬁexhkﬁﬁd natﬁleqh)aat’a}ymm Friom i etvembascpdeies comprises

Ve e e RS 5P R

%Hﬁjasﬁ RV SifthiD Ehx R e Cﬂﬁtrﬁfuﬁz SoRlichim cOOpived thly hiarge rlbbe bmdmg
etall ed descriptions of technlques .an /St ens

domaine x B exss Pobpdispents dpeskitsatio tof oo Pafing %8‘8 R CRgs, ﬁ’dl‘c“"“a]
{ %O Pr? &(f%rg?ﬁc%é cfofﬁaig‘u rArf&rthEJl? HQ&E& Bindiry d3fm@in @h 4h NP REAE in an
Sons, New 20 York).
Mﬁbﬂm hdsmhlaédmatpd atrligy 14 @n@toms ae Iswstoge BEePHT.oChHf rgipinp pore-
nder s t vari [
G NC 0 R0 €l UGRS3 B S
bifidifd S@nadRSf aa PP, uﬁechel embndttnentr ihejegtite binding lemain or portions

BOHetay B G s of e RS ek S b8 Blogous sequences
ﬂfogﬁélr‘tﬂﬂ%ﬂgcd&m{ nfa® a%o,beEuse{EQoIha] |funconaliyldeleii tbd Hmdiog dBmain.
subtili1s or In a eukaryotic St
el s reeops AeaLeS i PR PO gttty e MPP
*ﬁu@c)T?mal Eegf;kéﬂen&fﬁec‘bmd%%%m%) Heok axagple] sidition of ateeedlogous

MPPs can be gurlfled fromthe host cells
puanta catareshlt mchaiadditen Rihawpeiom thpteanfugction ps g qupsfatgyspecific
CNANAES,d i EerftGimRRe &ﬂmdﬁti@ to th
G BPAF7 PRLIRE, ) ATTMERE S ARANPRC RO i o i
aeijo etic sagerce ofthé guiies binding doredin hthe pRfecan e &t mB‘ik‘ofP dlpgfease
rote
F 5561 SobY g PR D81 S e b e
B@&ﬂ&ﬁbhﬂn@&ﬁ@ﬁﬁdh@wpore form ng proteins, a cloned
gene expressing a pore-formng protein can be
ed t random mut augs
Sﬂg%ﬁgk §ﬁg§e(heﬁf %%%g§§é§g§¥2%2 scC egﬁlﬁ' %AQ o be
hdiginBliea rat hfgﬁerrrm)s@f totehgrg cm:mnancmhmfsthg enar it thel wlbmllembraﬂe

allow the identjficat nd,isol ati.on_of NPP.
¥EEswih ﬁJgtctfo(ljtaltdﬁlIgﬂ(ﬁlﬁ tb%{)}m?alpﬁ,%omafn may bﬁ‘.ﬁrepqrvﬁggg tréthods known
ACMOLAT Mhest Bethb® REIRREN use RY eaabmununcamabaml@ as descnbed in

prepared as fragnents or fusion rotelglﬁ g@. g L
Brmobredknetiak, sprs- VBT el fipgaasalisle bisiling §omR gy also
%?E&%e@fgﬁd&%gﬂgﬁlﬁ&ﬁoﬂ bede ?ﬁte’ﬁpftself REdoRidg tb Iﬂ%th@&’al Knot in the

Pto selectively target and kill normal
priostlasepoeblyss to genomis fmsmens A e MRR, avhishirap thepibp Ghemically
g%h% sefluences are no nore than 5, 6, 7, 108, 9, 10,

ﬁﬁ t 50 am no acid residues in Iength N@thods
for making fusion proteins are well known to th

é:kodel egdmd:memhzé tl@rmvcntmr the MERR$ Bodified byﬁggctio%delehon of its small

EEO :émgé n@lﬁ%e %x ctfidﬁﬁl JRKIR I the! §BQ l?nay be made in the
ecu s Co n Interleukin-3 (hlL-3

vmymztm proaanaﬂmm pqimptede ns follows t Thereatie §BP0¢%®011 g4 amino

PO 1o, RO, Pti B Bison B oon oy be deud. o
or 1L-3 15 variant U S. Pat35 No. 6,072,041 to Davis .
et al. discloses the generation of fusion proteins
conprising a single chain Fv nol ecul e directed

~against a transcytotic receptor covalently | i nked to
a therapeutic protein. Simlar nmethods can be used to
‘generate fusion proteins conprising MPPs (or
variants, fragments, etc. thereof) |linked to other
am no acid sequences, such as a prostate specific 20
targeting domain (for exanple LEM or an anti body).




10

15

20

25

include Gy, Asn and Ser. O her neutral am no acids,
such as Thr and Ala, can also be used in 30 the

| i nker sequence. Additional am no acids can be
wionwhaides3in the |inker to provide unique reRETCAID@IV0ITL
sites in the linker sequence to facilitate

construction of the fusions. Other noieties can al so
$xamplaainind @cids 4is6ockd SEQD ND)Eséltemmivd:lﬁ@bmﬁmut@ﬁ(m erdibp gpade as

i on, - i, di.n n. .
LR s SiF s M Aer ¢l Bl PRSP i a8 ko b ST ND: 2 or
SR [ NQaﬂ) b as@Bripydae BﬁSRefﬂ;Qe étfal 1 Higiolf OlseinD l749 amoemsow 1999.
addi ti on, detectable narkers Pﬁ% a%fached to
A geliematiosdipgsim feprosaying ARFRATRE of Vilhong mprg o ins i a
RhREEdothatnlé SR iPFIBOMY, whkre © @dphesGd bl 6r HBB k@i or deletions.
conveniently. Such mar ker s i ncl ude radlonuclldes

enzymes, fluorophores, and the |jk in
o fo¥ €Rbodies ob B teFRESY: B NS moBepY vl il s laee

l%ﬁé Bin@RIHEREE (0D R BleRBlaryPfuRdiBhd) delfiony 3F th@'llBD of %‘oaerolysm

fragment etc. thereof), can be accogﬁllshed

Gsnsio it et i o - Lot D1 s g ppmace
a i Y i
R SREe S Y 100 0 SR b
Aimnmnn@y,tlheonn lmibedlmeacwfcths e;q'mtm,eﬁle MEP destved gom Proaemlysm
SS9 o ARG B B LR 1 v
RBNIERB3H| ardRNAY 128N Qodiothgr @m:edlpmhlyqf dptinatationphp MPRealerived from

i nker, and the other pqly tide is, i eq, i .
BT OmPoa 08 95 T Rt pestioab N TEE RPLR LR,
RlofAEWRIdirkenD ! th WS YeBivdd 168 | fréaerofyein (ﬁ?ﬁ@ﬂﬁ&i ¢he pomt mutatlons
bacteri a, ‘%past insect cells or mammal i,.an %?@ ?
W@ﬁsﬂw% 32Agarih gnfurther eobgfimgnt the MEH, derypd, figmpproacrolysin
ads8f: g%{mlsltn ﬂﬁﬁ%@@&hﬂﬁgeﬁmﬂfr ar 128X 2R/ dBothks e'ﬂﬁ;bdlﬁent
etectabl e marker such as nickel-chelate affinity
hﬁPmmtpungnS fofothgr geeifyeh thet inigaptelirecaly with ﬂ@ﬁ%’&pmtpwéigand
resulting product is therefore a new protein, a

Eusien, HeRly RLRL&s T m(em of‘ﬁﬁ’PE H&v%’ﬁohodlﬂ@%ﬁtpar@ nSEE NSy and
el n, l'y

pr o opt1 ona Vi a [ 1 nker. To confirmthat the
fnotedeont 1qast@nesubsnwecbaupmemna thetrﬁ@ptpthmdmge@mpmvféhwlm foXin
b fo t |

KB RS 35200 P S DAL A8 e s
of the ﬁmleé hiplhmﬁn aesibwm nmeSEQ 1D NPs3uslnoge esttodivientstfgh invention,

eln ts C be iden
TR N e S
2331 Y8R, #1%e, Y79dj and®gad. conponents, i.e.
pol yhi stidine tag and/or the WMPP. If the VPPs
according to the present invention are produced by

d ti de bond
FHBh FiPaties BEPT e VPP and't he prost at e specif i<
;l‘l:iler I%Eenp gw%lglog Q:gﬁlﬂﬂplatgso fﬁrtﬁé ifcatiéh ?Fﬁ@?@ thQiaHH not affect the

n a sin aln Fv fragnent of an
amhuybxﬁai}e MAPs @ spkecterelwumtrpgosptme& nSlthxqulfmtwnbmcln@j@nmo

. to nethods _kpown in e

BiE oS BRIPor St amblifedisy o° e phBhAy, ad
elodifib@iols 16 kehtancd the §tkt&htﬂ ot zmprdvle ﬂamharemd:cdimems lofithe MPEs. In one

can al ter in nu ous Ways w f.fectin
bR Jiptin mogterpns PR RS ple i R g by o
exanpl e, PCR can be 30 used to produce variations in
t he DNA sequence whi ch encodés an MPP. Such
variations in the DNA sequence encodi ng an MPP can
be used to optim ze for codon preference in a host
cell used to express the protein, or may contain
ot her sequence changes that facilitate expreSS|on
O her nethods of preparing MPPs 5 The
prostate-specific tvgeting donai ns and optiona
I i nkers noted above nay be added to the MPPs of the
present invention via a coval ent or non-coval ent
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made of a naturally occurring cysteine residue. The
second conponent can be derivatized 20 with a

sul fhydryl group reactive with the cysteine of the

W0 2086/188%ponent . Al ternatively, a sulthydryl PGFEARL06/006971
either by itself or as part of a cysteine residue,

can be introduced using solid phase pol ypeptide

sreadhminthereof arige acitafrpmahe MPE. | Sich owddicitions @Flude deletions (for
| f
Su g:yo(il ( ye%'tq?o Ql%lgo %§$ )pﬁ%gt@?ﬁgr&? 9@ %f '1 @%S’g% residues), or

sﬂbamltmai; thyt doncht fmteeférebyltlsmMmmy df thed\ﬂﬁ’ls amwcnalyamgetamd kilt

L] 0D e B BB AT ISR

bdi{peptideahiatDerais eﬁl lch® 700, rso%u 8% a90%4|9‘5b@( QB%I of) pRktpr @Quence
primary am nes, such as

{ ﬁ% N-teng1p
intive o theMBR grdamatntyps hephiftgat te P it e orpe kil Romma
peageaiscan then react with a protein or peptide

whi ch has been nodified with reagents such as

N-su00|n|n1q§? 3-(2-pyridyldithio proplo ate &g
MPPs aay i medied by- ket ior hersBmat 19t oBY &SRR e amito acid
Qeqﬁé,w%xle@tr@m&@d LM Beré P R1d6Em SNEdIn 6@ blce. TR 6 @iibbldiment,
). he correct sul fhydryl groups are
wpesl@hmti@hls @a@hﬁe@mman’@ﬁﬁtuﬂon ha copggrvelyrpuhstttian igoac in which

B R 8 7 SR SO0 i

fesldmthamng isignilad blomnilcabptppemr@e&'mmllx @mpﬁbmtwo rsulgtitutions rhave

erature. Y eff ne
WEET Pl n s o B G RinE pal PR il idesty, an PP
Ickigiffp 0fke Bt Bore &:o@sewa@v}eSthsnnaoMFlBtamc m dn&v@rcdf | tkleitcmﬂ:spondmg

prior to addi t.i on t.ne reaction ture
P Eamples oo s Voiemss B it e % @flgia?l amino acid in a
Er’o?eilf shat WHiPME redhrogl astkﬁ)hé'é:g.raﬂ%t Jﬁ@ﬂi‘ﬁmbﬁhﬁﬁﬂuden Sérifer Alaf Lys for
ol lowi.ng the reaction, the mxture |& a 89

g5 e 62 e Gatso 4B 861 T oy Glaatetor s Pro for Gy
HEH‘P&IHHH gRURd 1 BPbOEH G Tte; ﬁe&hﬁl@ﬁ% L&D AR QIR FRRKY. 124 or He for

the Il ke is then carried out to separate the Compound
dfet; Vi, Tien eeitrifonPher BinfortSsr; Seriex Tlifu%ﬁtfmﬂ%ﬂl? ;t1gp errPhe ﬁ%r Tyr; and
Bg&qﬁug \%hze 10 The conponents can al so be joi ned

I'ng t pol ymer, nononet hoxy- pol yet hyl ene gl yco
(nPEG; as descrlbed in Maiti et al., Int. J. Cancer
BuPHIT. ca be odificd hI@dude Pheopnes pwm@maﬁbmf@wn%b}g@wm@tmg

SR 0550 O BATT SRSk, s

pmcedarek nois mta—dirdfmdantagelseuis br 2(R. Huethdo :ndcprmailmbout conservative

i.at ed couyplin for exa agt i ed .
By SO g5t 8 8y %505 B Prhy el o0 ffy L pol
eEBTI1am 1987), OR &P YPAL., {Qere 7355 1,d08D)) Sl Tatk tnd), @nalein Sci.

3200 OB ACHGRRL tl o el ST DBl o et

ﬁ&ﬁhHﬁﬁﬁhﬁ&m&ﬁﬁWﬁgﬁ&u&hﬂd&b&mﬂﬁ%uh%yenployed to join
the prostate-specific targeting donaln and the nPP or

NPP Larq Scal e P arati on of

Do fims Rt ﬂi‘%sé‘ n E&Pf’ﬁ?‘&b"eﬁ‘ébsli%ﬁ% 5) Essyg sypstitutions
la@r Sf-coeRhativel Min® %EaNuBsth@ong BOU IS ol Mo GigRiflE4ane QRer MPP
usi ng standard techni ques known in the art, such as
| arge scale fernmentation processes for production of
reconbi nant proteins, and ultrafiltration, ion
exchange chromat ography, inmddbilized nmetal ion
affinity chromat ography for purification of
reconbi nant proteins. 25 Methods of testing MPPs The
MPPs according to the present invention retain their
pore-formng activity and selectively kill prostate
cells. The ability of the MPPs to selectively kil
prostate cells can be tested using standard
techni ques known in the art. Exenplary nethods of -
testing candi date WD 2006/ 133553PCT/ CA2006/ 000971
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15

15toxi n aerolysin by extracellul ar processing. J.
Bacteriol. 163:336-340. MPPs according to the present
i nvention can be tested for their ability to kil

W wee/eBss3cel | s as is known in the art. For eramphmps/o60971

the ability of the MPPs to kill prostate cells can be
assayed in vitro using a suitable prostate cell Iine.
ictivigee Ae egdmplecie bubstitatfontofi Eysiet Alatatpbsities3000E SEQ D he: 2ped in a
%O\g@&to an %.g%)ropri ate density and the candi date MPP
ac, OYRFR"8F an appropriate 20 incubation time
(for exanple, about 48 to 72 hours), cell survival is
B:s:se&eﬁdduné{&,t MBEBS are fmaglifted tovinafudegy | e moresaming acad suhstdutions of
own_in t art..and in de, but_-are.npot . .
TRl S0 1o iy sBRotiPPT: SEREER R '€ ffet g s
&pbinadh Qﬂiotl(ei&ﬂﬁiiuﬁdﬁ’t, ﬂBiI\QERs akneddifled b indldde4BmBBout 2 to about

Q Brien et aL, 2000) J .Bi oc 267: 5421- 542
ity 510 PAREHORNG, RS TIOUET, B BB BPABGLRTR B o
2RBYut 6 Bblonsl fibdidlionrdl, (1990) J Natl Cancer Inst.

82: 113 118) or the 25 neutral red dye test (Kitano et
aL, (1991) Euro, _J. Investq. 21:53-58; st et =
Npo-lim{tiag gamples of %@gmoeﬁlﬁtwt d%?fg%@l& eme\%vsm are listed
firipRA. bl ue assay. Nunmerous commercial ly avail abl e

kits may al so be used, for exanple the CellTiter

96(r) AQJeous One Solution Cell Proliferation Assay
Prope Cyt ot oxi ci { term ned b arisg

SAble s Frcoiniary seiempcasinss o MERRAfrted i 8 e clsr o
BUYRFPYY in one or more control cultures., for
exanpl e, zlﬂrllﬂ’ﬂ‘ét 4230 cu(IEZSlhEes and/l@s4c ylH3de s

pre-treat egdwthraeont conpottt-{Iyoiestty a
known t hed &p&uti ¢ ,lml/\c ‘5’5%’?13355?&39’(;&?86%/ 000971
or ot her ampropri@ssconvralt. MPPS Kgensi|desed [t o be
effectivefn killing nhorn = s are
capabl e of CA64Y ehB2HE i3S ur vi valK2%bor| X8¢%mi e, by
at |east TQPE@EU kSas] PRI511AT | eag37804MBE 1| east

40% or atl 1east!50% MPPs conprising a :
prost at e- 38834 i ¢R22UYet E296C domai n I@é?ﬂ H&34¥sdssed

for their r-agtidtysto-5 Ieptivel et gt ate
cells, for?é;(:tavn'p @ﬂtg; C riq‘ggri ng the agl I‘ﬁf%/ecf t he
MPP t o ki lilk2por mba3gcost saseCcel | s [tK309@ § EBBENIilty to

kill cell e from other.-t¥ssues Alfornnti\lol \ fl ow

cytonet ri d HEMRoHR2438s E258Gown i | WHE 4/ ¥263Gdy be

used. t o deTREBHG MeL345CaN| BEIC CONPT 1 [[ANEC
prostate-specifi¢ targeting domain is ahle to

sel ecti vel|K114¢ geCl1PiSost ¥t Ccel | s.| VBS0ydt anot|her
al t er nat i ve;—thebindi-ng-tigand—for—the ’
prostate-specific targeting domain can be

incorporated 10 into artificial |ipid nenbranes and
Péptidaivimietic gndcfrganbrenﬂvﬁ@embpdﬁmnm agghedsorventemplated, lyhereby the three-

asure usi n
e R S N e
aﬁcﬁ:ﬁ ighi threge- d1meisitaalpitm$@nkntlolﬁthe polymptlde(hackbbm:i and edmiponeny/amino

specific pro tate cel descrlbed or

R0 e s gt e B E i Bl S RS of v
bvgy;{l v (RSAbigy esfav@zgae lpﬁjsﬁate jeean T @ﬁﬁetsla erddeﬂﬁg dp?l;&ahons a
ability to specific y..15 SA-p uci ng, cel.l s
ERTpAOBTY 1§ 21 Weal 285 ;FHP%ISIP@E clinien ?i%&ﬁ%fﬂmems for
cells. MPPs according to the present |nvent|on when

contacted with a PSA-produci3fig cell (such as a
prostate cell), pronote |ysis and death of the cell,

at | ower concentrations than are required to kill a
non- PSA producing cell, for exanple, by at |east
2-fold, 5-fold, 10-fold or 100-fold | ower
concentrations. 20 A variety of prostate cell-Ilines

suitable for testing the candi date MPPs are known in
the art and many are commercially available (for
exanpl e, fromthe American Type Culture Collection,
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exanpl e, using a standard cell sorting assay in

conjunction with a fluorocytoneter cell sorter

(FACS). The activity of MYPs according to the present
WOonpest3dHA i n pl asma or serum can al so be t esSPEHCAHW6/000971

known in the art. -For exanple, the MPPs can be

i ncubated with serumfor a suitable 5 period of tineg,

afotogical whtivt. Rebmdoel egt ﬁ@noﬁmutsi ozabé dmigodd o lfie eder’Faeirmacophore

d troph
deh St s FIOGR GraCiRphoRaSEETuRntis or cavo)
S&J Welkp0 F@Bni}ﬂtet-@ss’iﬁédl Médehil d\ﬂmlgsl' fn Kﬂégélmme&l'@xdsesﬂme 1993,

toxicity of the MPPs_ac ordln pres
Fhrrasestisal B@ﬁcw@lqg&s{n@w %ﬁ%@ ﬁlo ppg 165-174 and

PRARIADS ?ﬁHi’l‘ﬁQ:olon}& téﬂeMﬁﬁan 1595) c%%ﬁémb? for txel ta@scﬁ%ts‘)ﬁ 3F lechniques

syst'em c toxicl of the MPPS can be tested
desd erGAlPng t he dose that kills 100% of mice (i.e
-LD100) followi ng a single intravenous injection as

SRR FRbAREA b tRXATPbEn e tohRXMPPS Hclbtidfof QaByie] tlﬁdﬁifﬁa&fns to the
intraprostati c adm nistration of an MPP can al so

sasbagkceatid goups pbthe MIP, whetliep caboxplterningl a sdechpipgn Mh@h these
t t

U e L

Ch@lssasme Cmfcomhtﬂie(b too st amd;z of HorswlanbR Ra twheginsRi kbR a yeach

nt o BPH.can. b ted i Vivo usi

st BT ETR Rt oRCoaRe i o BBt g S 'L or 6
meMBeréﬂﬁﬁdgVAﬁlmo @foub?cﬁﬁhe:@[}zp&mdé eskthet aﬁﬁioﬂ@‘uﬂﬁg& sid@fchain, can
non- human prl mat es su h as t %%{m rmntE éﬁ
B mnibe et arRhanas irally-pep pacid g s &ths Bl HBr,
E&ﬁc S%B0R] BluefRYsuldsHid, BRARIC, lafdric AR ABdr didafiic ksdMs OF triap Be mificd

Qcaes in prostate volume after administration can .

el 1ebuatligd prdialioq aming,en fghe conygriqideeai¢s: r esonance

i magi ng or by postnortem exam nati on of the prostate

DS 16 diARE bR in Al RbiVeRidh 0P Bydadxy PESSHs BF Be WEivEtide % chain to

not ed above, MPPs capabl e of decreasing the size of

Enreplkesy ar o ylafe 9Er uingav HrsoshigiEchnigresq Pheayl aad iphggolic
fihdsToR e Sgrgg%meg éhgﬁ B 854 8diRi va{hcbnéeﬁm&fe AStbslG aRehs, such

to be s 25 treat ment of
E}eﬁlf‘é,a@ and or wdth $11€s ﬁkyl,t%éi:palwmogrlum@idx wfl @pters thereaf, or

glﬁlggsg sgfr:]ﬂu Ego hCV\?i hM[ %&leﬂ’e g%r ﬁ?%l}ﬁ)toﬁééb%?%gl? ?Agﬁfg %an be

ghtardel wdibmble gdu@ Chde akkyleneat Thints ashde protebted with snymine bfhumber

0 se in the weight or volune aof a state. .
B wilErer bt itecuite bittue St acTbg 02 o ThopSolsd Tye S van
IS rdcBiiHize GO Tok: intrBduding c@sidOtueTed into ﬂiE’Ffﬁ)lypephdes described
contenpl ated by .the present invention,

ol meate %?Pngﬁmmwl cofjsEaipts 94hA Sgumfﬁ © dutenlids fRjanced
RERY At e%garhd a ShrbSyl-foRMing oA MRS eriMalysitifAtide Q¥ be added
20% “30% 40% or 50% Determ nation and Reduction of

fePthe malypepars. op ohatvden paidized the eivespide Fall castainp isglfide bond,
g&%ﬁ 1n§fa ﬁﬁ d Eé-;’)m{e &b §de"‘@}%ﬁzxﬁ%d HeSdsChetdd e 8fm':—?natmn of

] ec In some ses ‘can to potenti al
ercihorsanddathexf m&tﬁm@nﬂémd@ and ¢Sterﬁec essary, th e
anti genicity of the MPPs can be assessed as known in

B faleht mtu@l?ﬁg éoﬂjigﬁ%ls Albher! Iﬂoc%qﬁ&ng %‘gﬂ)g?ﬁ]!}ﬁrg& HOMPPs

red otentl a enicity are descri

Rife rilekqdcs iramebilirag in 2 sifeceosuch hea boad.iThe bsad cansglsgrindude @ prostate-
the MPPs described herein can be determ ned, for
exanpl e, in i munoconpetent 3% ce, and can be used to
facilitate the 10 devel opnent of a dosing reginen
that can be used in an i mmunoconpet ent hunan.

| mmunoconpet ent ‘m.ce such as the strain C57-BL6 are
admi ni stered intravenous doses of the MPP. Mce are
sacrificed at varying intervals (e.g. foll ow ng
single dose, following nultiple doses) and serum
obt ai ned. An ELI SA-based assay can be used to detect

- the presence of anti-MP antibodies. 15 To decrease
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25 to use an MYP derived from human tissues, .such as
human perforin produced by cytolytic human T cells.
Such MPPs, can be adm ni stered and not produce an

warmtn’»k’low:sresponse because the proteins are CTHARAPH/O00971

origin. Pharmaceutical Conpositions The present
i nvention provides for pharnaceuti cal g;rositions
speaiffir figand g amam@nargnmg tmeprostatpsele Iumpbilissd efers to binding to a

rmaceutic c t.S, r

S TTER A Al SRR A S il LRSS o o
dﬂ%ﬁc@ﬂbﬁaﬂ“ﬁ% sy shefade ey bedeinl therfotnhef cberdodin Dneoembodmnt the

i cated above, tions.ar
P AU 5 PEPARZER S AP AP BN BERE ey o
A RFIsBR-shdc @R bﬁﬁﬁigtltg&?&ts@c}ﬁﬁqmwlﬁ PSMMaRmmﬂy,tahePSMA
i nvention. Conpositions fornmul at g gg]nl tra |onth
singleochainmglitody da anathsr snhedimeng IYIE is1 3%5 once the
GRP LI bidstAP Lt a8 Merthods %thﬁ’d%ﬂlzﬁhﬁ péﬂi‘lﬂesl dﬁ\éﬁ‘.ﬁlﬁd Safface are

ereas conpositions that are not_in . a q e dose

knowminthyartandsan bedfourddr WOGHRINIS, mr%%PébHHt 8315 10
about 20% of the 1VIPPs of the invention.

ﬁg: T LALLRR eF Eb%tehﬁﬂels that e MpPRA ccfn@mﬂ»ﬁlﬁﬁér eadiGiedtions

ow as O. pg/tnL. For exanple,
intendse ¢ imaytrove rthe Irhatmﬁeolmeﬁa propastigh it ﬁiemlpcela WheadgEisEEht 2

%JEJS Voﬁ%cpu% npc%l Al Mrond ! r@g&uﬁmﬁm%églc%g%ﬁ ;lnﬂro%‘ fhe half-life of

he concentration Ih t _
fhermpautiaproweins irs kixetmie the aablbm txapl1 thp MRS camendense glycosggion,

F %Eqr%@hgqr}é%@g@%@gﬁ %éot%g cs) stgrE arlﬂnlﬁetrhoqggﬁwﬁx% {KE art. Similarly,
b PIPSdah OF nfdifiad by ik&sm&allyaﬁcurﬁkgmlvalmt tiodifjcation figylegsnple by

of unit dose for i n¢l ud t ablets .
HHBBBIob B0y NG VRl gBOLie G PALOR TpARURT BLone ppgodinent, e
HPPP O iREntRA %rebc%nﬁﬁitémlpdly&ﬁﬂbﬂel gl PHGPAES) to mnprove their
emul si on, tab capsu sust ai ned. rel e

PharmasPiindsi prolie. MBERTon FeY B HTieh B81B oS FIBRINORH do those

QNS the Hrltgstz fcg%%ﬁﬁle DREkeR 2P UIE 1T OmbE 87: 33209E aoooomght et
non-t oxi c carrirers can |ncIu e, for exanp

plh Riataite Lt #6%418gReMMeEecng ehaln Rytolne 16: 484-b0e 2004 %ndc‘ﬁng ctal,

. Eg%muﬂ]lgﬁ FECRFE %’0032)6"1}1 Uﬁ@éﬁmdﬁ%gp GrtiehR SRR Bo ideHitified

nesium st ear at e. 03|t|on can be Tornul ated .
asl Aerd pp omtapoesis. Meﬁlhdstdal;tnmfwm amtlgbmfn efatopes arecknown in the art

G e BB S o7 0. QU ks

hitigBMt effitegksf or admi ni stration by a varlety of routes.
For exanpl e, the conpositions can be fornul ated for
25 oral, topical, rectal or parenteral adm nistration

b hal at Th
3%?%?%5%@%%@%% Pgélggedyhgpe?nalhgruggssngZutan:ous
r?gaéétop A ' tﬂé JE) &P WEntioh Qﬁ\g BRI Py mbdh\l &HdhAGRdthods, as

ection or I nfusion technl gues. Di rec
ikm;veacm itigenaro rMomﬁmmno ithet PR past q@rr@é@,af@reexgmdﬁ,dm egglafr%g the

|.at ed e %
ST 30 LSO b, i
nfod @& Rne @nthe PR mey bl ynatlh by prodifing th8 OVIPR, pelypeptide itsgi cusing

Y B Y S G ROl A RORE ABGEHERGA ) aiso

%EJ han efprépar thd KPP dctordiagiad/ e prebedtiinventipn s Gadso ke, in the art.
Thus, the present invention also provides for

formul ation of the MPP with 4 suitable vehicle, such
as an artificial nenbrane vesicle (including a

| i posone, noi sonme, nanosonme and the |ike),

m croparticle or .5 mcrocapsule, or as a coll oidal
formul ation that conprises a pharmaceutically
acceptabl e pol yner. The use of such vehicl es/ pol yners
may be beneficial in achieving sustained rel ease of
the MPPs. Alternatively, or in addition, the WP
formul ati ons can include additives to stabilise the
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Phar maceuti cal conpositions fornul ated as aqueous
suspensi ons contain the active conpound(s) in
adm xture with one or nore suitabl e excipients,

WeBIIBE3 wi t h suspendi ng agents, such as soé’ClTr‘ﬁAN%/OOOS’?l

car boxymnet hyl cel | ul ose, nethyl cell ul ose,
hydropropylnethylcellulose sodi um al gi nat e,
Rresaystionyf MY P usivie desenesbingyy @eBsdpr opyl - p- 5
cycl odextrin, gun1tragacanth and gum acaci a;

A8 @;ﬁ&%} RGOk, Weleki @9%] Rl IaZgH'@tBiﬂ B8nefhlly reqlulres that the nucleic

nat ur al y-0CcCcurring for exa
dc@cmcbdmg the rpresein cfeﬁstm iselieh pestigiencd. Mﬂgﬁesm SR @PTs are

aglfn g% g{omt Sedplid éé 3k Asein! %olaﬁﬁﬁfgiﬁ cfc‘mmE of tﬁ@ffdﬁﬁc‘"ﬁéﬂ%@qu&ce

or -condensat T on et hyl ene oxi de
aicdding thesg pedteisran tivg fbamclmevad unmt@dard rchriquassee for example,

d
AEIFSB@ ﬁg (F::lg éur\égf E eO??M%#‘ 8\??%6&1151 BIO %8%5' d ggrhis’\rl)ﬁg d(?%’r’sand
Jpaﬁttagy, %bﬁﬁalk ang., afdl?ﬁﬁar lﬂlﬂmnfgoﬂ llﬂ&tﬁm)rbzddanml Cold-Spring Harbor
YyOX et ene sornito nonaQ eatl e or, C 0
e a0 G Ryrite CREEo A FOORE? P4 PodSpEpbareety flom o
QLY @ga&ﬁﬁ) Nufiahd Yerdmbils pﬁ'z’lﬁxb}t oliracinp kY in@BI8, byf etandard

exa €, polyethyl ene sor ol eat e
cfatioing [y OB AITB 5 A ORI SEor pEple by RT-

: ﬂg@s %tgrﬂ}lthrglgsﬁle e mqﬁen% Bibdingthe RPIP EAME obtained from an

droxy zoate, one or nore colouring ,ﬂgnts one
apropoate cPNAwo gcmgllcaQEAtlémﬁY by, prandand prosedyis e Ths igodted fLG: or

SR o el GO Sui@ie PR RAE Wiked SAE BRGALbEANS that

as ol l'y suspensionhs by
the %&eﬁd Vaeepr ubed inndt Icm’&cad: ontho unﬂ:(tgx)ventmnaExpggbﬁ abjuialé yectors

f@gllr:‘éﬁ?é\%rggﬁl ot ll{?}ftg(f e aﬂsrlﬂl e}ﬂ%}gér%l oésal’é ssf?ats,@'l:ﬁh%e balliloviruses,

Rabahfdsr DNAevifbdsy TIRUSHONAiYORS dmmyngvouktrar it naey be an expression
t hi ckeni ng agent, for exanple, beeswax, hard paraffin

 W%Eetyl al cohol. Sweet ening agents such as those 20

set forth above, and/or flavoring agents nay be added

DRcePhO Yihdikee Rl sqadikce evbaihg ﬂfe&ﬁﬂﬁlﬁs bc@m obtaifitib sritations in one or
conp05|t|ons can be preserved addi ti on P
mareiof e ibading damaip O%aé:P \gge:bf,eﬂpqpcea e iz 3duced at Specific, pre—selected

?Eﬁfoﬁ?ﬁﬁyzt Jz&@Eltem&ﬁinﬁﬂa&ﬂ&@t@ﬂmﬁﬁesfmmmb\ﬁt icth@ st Mutations
I spersi bl e powder or granul es,

whi
sandsenfredneetl Py Heletipeiseriipnpsubpigition, aﬁvegwae%w@@gﬁ@ﬁ dregt of
QXe 1hlﬁ o didld reog{l?]%ﬁﬁéotldé%ﬁlﬂé' ngplﬁé SbdtlgCscRAEES This @hn be

es provi e active I ngr I ent |namxture
mhtelved) rfer exanmr.e ivp rRCR ibegeé rtgqhmgue@ rfornerhich pgmatg g designed that
suspendi n fRRe lebtst BRI £ th
R A e
afu&um edpbe frdnﬁd:l by atrhnnrba efl standaty tevhmiquies rfedexainple e,by restriction

tlngb EXC|9|ents for exanple, sweetening,
B5of BgPHAGCWEIGIE ng agents, can al so be incl uded

|n t hese conpositions. Phar maceuti ca
¢ouRRE, tattentrafuctidneot thy eppiopirtc antaddnser butatiass.rht audec acid

3%1@1%%(:%6{1&‘2)&%@ | erl\e[%l? r%él 8l %]ds i'n Tzl'lﬁutgdl% l@l@sﬁ(ﬁx ‘%E\ ’les of

i've ol rarac

QhitaBle Apragioalve@brs, md‘luz!f: marmﬂme Jirlitedy ol ;ilapmd%lfphagmmdgrcosmids,
i.t mpy, be m xture gf t hese oi,l SU|tabIe
é’ﬁﬁ?@ipwﬁagﬂc lguses 3 PP HERGs TP A i Es o

conposi tions include naturally occurring guns, for
exanpl e, gum acacia or gun1f*agacanth

natural |l y-occurring phosphati des, for exanple, soy
bean, lecithin; or esters or partial esters derived
fromfatty acids and hexitol, anhydrides, for 5
exanpl'e, sorbitan nonol eate, and condensation
products of the said partial esters with ethyl ene
oxi de, for exanple, polyoxyethyl ene sorbitan

nonol eate. The enul sions can al so optionally contain
sweet eni ng and flavoring agents. Pharnmaceutica
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are known in the art and are described, for exanpl e,
in "Rem ngton: The Science and 25 Practice of
Phar macy" (formerly "Rem ngtons Pharmaceuti cal

WOOPHIGaS3 ) ; Gennaro, A., Lippincott, WIIiamkCTgA2006/600971

W ki ns, Philidel phia, PA (2000). The pharnmaceutica

conpositions of the present inventiogn described above
Omec blikdd mn@e art Wil endisead @t theeCHDREM i"‘?&‘ﬁ’f iRy afyrther include
3 L st 1def2Gis] 12 BieROSMiscription of
l'i"%‘h%"?’ Igt(rg r%'“ eu%g&gﬁéaﬁ}élgﬁ ef f ict Ive ed ose" r g_\%ﬂg rl sIl
memhenaﬂmg miquelfcei Emlm of nglatanmﬂemntathefscan heinggporated into

t ons racterl t|c
%gggﬁ?ﬁ %#*cg M e ffled lteet%rog I_lFlrSg%tm%mr(’)unllciilﬂﬁht&f' and
PeBlabic aﬁ&i ghalke The pakdnk itvgntivh, thoefe:, gakovideedecmns tthnprlsmg a
art . ﬁ@ or exanpl e, t e therape t|c§+ J effective SE call
e PRIk s Ao FIGNT SEITG P oncical

NS MPP. it RilicB hRAGE apFttedle et stBARE ofl aswble E@dlamry
rein. Animal nodels can al so be used to deter

elerecntspip desndent en e ek selt eltopdr{or xpFesioRr Y ﬂi‘eo%ﬂ‘%’cé}w chgineered

_?ﬂfngfeﬂci @%ﬂ&%ﬂ%ﬂeﬁg}ﬂm% %l}gx'oﬁ’tg HayTBE R Rbin b RERGOE sBurkts Siflcluding

ses and routes for

‘eaiterial] fopgad tvird ymimmadiah orinsgetigardss, i ncludi ng humans,

usi ng standard net hods known in those of ordinary -

s ﬁ:é;ﬁ)&ﬂ'gs dnsi®d hlsRGYroR Hld bRX ahdrbiens, can
%(r eH dl gg&c’i %wf-gﬁ by sl% asnldar d phaeraceut i cal e
mmmmmtesmhemssuﬁmn peoxtatgetlls; Exsppleeinelpde biietcant liggited to

g Pl 5t bt e iR TS et U 3R Ry sveciic

ﬂ@ﬂbﬁﬁ@nﬁﬁlmﬂmﬁdﬁe@mﬂe}m homan GlandBiOkallikesin 2 G2 promoter.
| ethal to 50% of the population) The dose ratio

et ween th eut i oxl t :
B Rereapett Tot aisese” R ey HeCorfishRE ob® mif lhidhiny B
héi&rb@goub BRAEERSD seqibeed thbafacibtii the;imfﬁcmmcé Ithe expiesseg PP

assa ni mal studi.es be us .

_ mvie S Belyeiorys iR o Meen otk b afp o iRl o, Ainiy
Ws&'hna‘%%étﬂ-aﬁiiﬁ? "Resdidel @S aivﬁmufsmbd\f}dm/vmtchﬂmg aequences,
n e of concentratlons 1 hat |ncI¥§e)the §@§§ Th

Stiragsferaye; (GS|Lh erspding sqaysaces g o gssq“‘*“ces e

}(ﬁfn’o eaéldWcBIQésEonﬂﬁg So leREiGiof &P SRAmBEiCURNR dah e Cﬂﬁﬁ(ﬁ@@ from the

orm enpl oyed, sensitivity of the subject, and, t

mgmttssedd«ﬂPPaEtmr b 5¢ AoRPIGENS toeheds dnpYOR Do prie AURR{vely, the amino

a a&%eg t@gﬁr&kl 5t 6 1Rtk rd1Geofs ﬁi&@ce&fd sgcﬁEhc@secan be retained on

3 ractitioner, i ght factors

el MPIE; qmtvmeﬂ et thap Jde oot intedere mith qhet a’odm n‘réth@ MPBde fgget and kill

and admj nistration are adjusted to provide sufficient

PEYR F§ka the MPP and/or to maintain the desired

effect. Factors 20 which nay be taken into account

\m an: atebodimentruif M@ mn@cmpmo DHPas expaiessed ge 2 hisddingcfesged protein. I

I.§e f e

atitfiaebodal BraiRERE b Ak y BeaRcRy AL et

dlet time and frequency of adm nistration, drug

dmﬁbxpmtwrove@m)s can biotroduredsuing stitable i eell cafigue by one of a variety

AEuERREIayS HEC BT Pt bORARN ORI Ral ) JRTRe R hulfte o

fAAC CaFrent aBrotedlt o Sldackio r&xol@r,c I’Wlhs & rs@mhaw (1997 eand rgpdates);

SHaPRRk B Mg ot b st Ml Bt i Btor pres, Y

present invention can be forﬁblated Wi th

phar maceutically acceptable carriers for parenteral,
oral, nasal, rectal, topical, transdernal

adm ni stration or the like, according to conventiona
nmet hods. Forrmul ati ons may further include one or nore
diluents, fillers, emulsifiers, preservatives,
buffers, excipients, and the 30 |like, and nay be
provided in such forns as |iquids, powders,

enul si ons, suppositories,
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| i posonmes, transdermal patches and tablets, for

exanpl e. Sl ow or extended-rel ease delivery systens,

i ncludi ng any of a nunber of biopolyners
wolzoassssal - based systens), systens enpl oyi nRET/CA2066/060971
Li posones,. and pol yneric delivery systens, can al so

be utilized with the conpositions described herein tq
(mmymenmds,oﬁnt éxauplgsstable dr @ﬁ@lﬂn@rwf%@ﬂsd@O%ﬂIOWCU%@HWa

W rel.ease ste
o SHERR (O U onf Rfbe (R e il rstand

RRERA toeﬂ@aplbtﬁlﬁ‘iatem'ib@t del lfcm expésaionat the MRPaill )be derempsttaipbe the
carrier" refers

arrier diu .mhi 9es
e e N R rRe T R A . B3y %“gaF A, st
Ak hndihanrPliad &@s.active ingredients and mhlch IS not
toxic to the host or patient. One skilled in the art

formul ate ound f ot sent_i.nv
rrdtiom g hosh L ey e P waied o BieR e Epfesthy ot Herted
s%@feﬁ&g el RS b_tﬁie[ﬁace%ﬂﬁe etprdae: iflh Spdcifis, ectésﬂeﬂ fashion. Such
m ngton: The Science and Practice of _Pha

r@hﬁfaﬁ@w (g, glyenetiatiop i PoFisHiee @8 clewaEs) 8 ’ﬁﬁ‘“ Px’f‘é%“rf“ay be
lﬁ%m LRPte 'f&}bﬁd?leo éxﬂeﬁfffereﬁ%stl\@l% Ha$e Gh@iterBat @M sheific
ter-sol e.g., to increase stabllltg
me::hamsmrsufoaﬁhmgmhmnﬁlaﬂlqllﬁ]epr@?esﬁi@dH’@emi’chﬁﬁﬁ‘ﬂ% gleproising ypnd gene
n e a b
ﬁ’rﬂ%“l {j ?Hna{;er cgetlln orle? or Wﬁ%tesgstcxﬁg Ic%o%)é; g]%b%/ny {esﬁgelélgf %&O forrect
ﬁ&ﬂ@atnoxpﬁﬂdy}ﬁmdegsirgnﬂ tlibﬁogigy paiteipexppisesdaTd diiy end, eukaryotic host

| t
55/5‘? ; F Zlfnlela%ﬁ%pr%%%‘)&% &V¥@°§ﬁwgcr1pt and
g%%amﬂm hwﬂﬁmoﬁs%a) s glwommmtaw phsploryioioy of e gene

p{@qhy%ﬂag be mﬂi y%| y]égl{p?}qlﬂgpg 1518%) gu%.?ext%asrﬁ%d ?0 Eﬁo VERO,

ﬁe@é’eédjgh@)@ﬂ, @b uggswizgand ot her carbohydrate
ol yners. N@thods for conjugatlng pol ypeptides to

mater sol ubl e ynmers such as G are descr,i b gﬁ .

Methods gf gloging an gfpéqqimg;ﬂgtemﬁge m@ f%b«af geta escriptions

Bietfe@{ﬁl‘ﬁﬁgse sndClykedls FRARE bxprestie onecM?cﬁﬁan’f prl’oteiﬁﬁ eat beftund, for
Benl gn Prostatlcggyperpta5|a (.BPH) é? N

amledmr@ﬂteef Frrscqly e“ﬁ‘lemlSﬁ’\‘i'é“r‘it(F%‘Fga%élEe&f iy ‘fm@’r pqns, New

%{kmo? &ﬁ{eﬁtu?th‘c‘ L:lld%f fn@ieaﬁalr Y)%IJg? Wi hddSrsth O QIS variety of

nor | SSues. h Ps according to the

pipessot systeuseinibe nsed tc@rqrss@fthﬁ re¢qmbllq’4@t Pfqt@%tm%ﬂ?miﬁho“ cell used
entl 25

% rcgﬁacgf@ &'8 ngiergleo Cr e%éé:é}d?l gt}’g‘gg e 0 m{ohe%ﬂ%rgig?gst t!{e’l£t the

OPRE Ean be rprcﬂuﬁddﬁn & piokanydtin hE.P(d g, Hheols Hz.@?lrmﬁuctdq@r B. subtilis) or in

prost at.e n an, be neasu f S

DS B T n e AR T e e St Sl by oo N 3T
eXTBHER, 293! &HeIR LE1l; orfised: adlie). eI | i pse vol une

calculatlon (FN[) and an el lipsoid vol une

:ﬁ%@ﬂ&é aand '?'F@ ﬁ% {pe E&g?ﬁé}?éﬁg Shé edgtl(é?ﬂ qﬁ%secg\gxf in the art. If

Q¥AEA, MRlchiges i@ Eun[n@@t:la |sequérfcd§ afyindered into thepréteis camrby: det@mmed by

|nd|rectly, for exa nmeasuyr i
SIS peoB | St A S ISRE TR NG BB SPRI AL Phfeolyi
ﬁﬁ%ﬁlﬁgﬁhéﬁﬂaj PSA in the bl ood. In one enbodlnent
nistration of MPP decreases the volune of the
prostate gland in a subject. For exanple, the
di scl osed net hods can reduce prostate volune, for
exanpl e, by at 5least 10% W% at |east 20% or by at
| east 30% by at |east 40% or by at |east 50% In
anot her enbodi ment, treatnent of BPIl refers to the
decrease in the degree of severity of one or nore
synptons of BPH. Synptons of BPH i nclude changes or
probl ens with urination, such as a hesitant,
interrupted or weak stream urgency and | eaking or
dribbling, or nore frequent urination, especially at
ni ght. These synptons are al so known as | ower- 10
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Exanpl es of phytotherapies include Saw pal netto
berry/dwarf pal m (Serenoa repens), 25 African plum

bark (Pygeum afi-icanun), South African star

wWir We@I3BIBa- si t ost erol (Hi poxi s reopen), Pur phd/Caiges/000971
fl ower (Echinacea purpurea), Punpkin seeds (Cucurbita
pepo), Rye (Secale cereale), and Stinging nettle

Adnt alcemadvﬂocaaz)uade@m&@ mfrocglgmg imugefionsriple saurally oguging

trapsur et hr al tion of
FFSREUPE PRI 00 SR BR PSR e e o s ubeeed 0
dafidohSthithbemdsis bh echiiiques o (nTthk kY. Subsequesiexpredvion nd screening of

m crowave th m)the e
e o o2 M A7t RERLR PGl Mo o
PP @ik @Me predtinvBigRSSary to reduce a system c

i mmune response to the MPPs, |rmunosuppre53| ve

’tmhn era | es can b@‘f’ %%% h%éﬁégg%gé]?% RTFPQ‘%‘Q ﬁ ?rggmeng ar I?l?s:on

lérBtalnyd%a f&%&b&l ﬁiﬁt@mn@tonk |vﬂiﬁdheiﬂclﬁdés aﬁ)Ml’IEIlihl&dCtb othaplammb acid
orticosteroids a et al Eora

savcn9 2ha do 2002y dikortaiepOF i MUL lea B DApeBe Al oma
Sthibd B 6, 7,
SR Oy B 0 oyl gpaniom et
B0y 8hap.gual am!n(wta(bieaﬂmétn length. Hum  Gene Ther.
8 1095- 1104, 1997) and antibodies to T and/or B cells
s@%ﬁlﬁxﬁ%g bxg%{ﬂg are%il'kn%o%sb RQUHASS the art. For example

Rt uxi mab ( Manni ng et al Hum
G@W Baﬂ]ﬁaa 16,059, ¥ 7disc8%es medwdy for g@gng siemmaleculny cppaposed of human

5%1“ lﬂﬁ 1&% ﬁigﬁd%ﬁe%%t ?oﬁ ﬂﬁub%%tqjﬁefuﬁ%@ﬁzﬁglﬁgﬁﬁd Ecparl esgcé:ﬁd colony

stividting @ﬁtdwddkﬁealjﬂmhnkﬂtemede@gp hcrait@oyctlc growth factor or IL-3

?i%eﬂ%gfg nUttﬁl~ %lgtlt ﬁg gﬁ (ﬁg ﬁ?@? l?/déér/]\ﬁos ] tk;%l%ngfrino% §\ffision proteins

tOEIRRE Wl iR dhdinefV @6leiwediaond aaint 2 anndfBticrccptodicoglenty
to the ﬂeresent i nvention, or a nucleic acid encoding
Sipker/tor theransutiseTolgifi ni stered |ocal Iy or systenically
usi ng nethods known in the art, to subjects having
BRRtiiar 4f3thbds @REHcCHROE Bandiate fukien w%saaomphm@ww (dr mmants
the prostate 'F*%lPand (i ntrapr, OStﬁﬁal cal | g% cﬁ a su S ecific
fragmes, BpHh ligked rip Bier RN AT SFBETEY Y "‘érﬁ‘p‘?f% ‘h P
?dr%@hﬁ%ﬁ% dth Ef&eex%fﬂte PHRE! drfah @6dboY). Bk @fdns edn be used to space
erapy can be used, in which nult|l§1e all‘g“g Th
dfe twh eorpo,ns.of rlmrqs@@frp@ééch othe i previde Grsiylty bprgReD thgm. The
lmﬁcW!: llgggne@ﬂg d &l)h)@ﬁld@%@ bAREAL ﬁncﬂm%ﬁncf %) in NEAYth, for

jecte edl e through the perineum .25
Iemrqﬂh'jlleisltkm 30 @mm acigs indleristhe Ty geneteb thopinker dejfing e two molecules
n?P S %% %éﬁt W (t‘»% mY)IGCJI(%rtO FAALR £t ngérﬁgrﬁ@%@icﬁ wother,
aneously, or ora
El)bioﬁ(éﬁre hwpmgw&ﬁiﬂevﬂoﬁnﬁmnapkwlsmhdayy @Mﬁt@c twhv:é could interfere

amount _of , a ers to an unt f
SER 5 83L)Pah: FbF Ey beB0 B BB Gl s
ARt Rhich Soudd ﬁ%ﬁict W&htﬂ& firdaiond peotdiln dosdizseanfor (34) provide

vol une and/ or, wei g 1 rostate Ian

atorie prareonrq therfwp re@roaw 16?‘??@@% HBIED A7 ﬂ%’ﬁ@ © prgjein regions
dRGIR B ASY IR RI® IR ndiehl amidfd a@iﬂg s@deanla, ¢ah alss baused in
amount sufficient to decrease b F %H rg&gq& ong

dhe IBmEr Sepneaces Aitional amigo Acidsiqap bf Helud cdinkerjty proyide, ynique
anmount effective to decrease the volune of a prostate

gl and by at least 10% 20% ®0% 40% or 50% In

another 5 enbodinent, it is an anount sufficient to
prevent further increase in volume or weight of the
prostate gland. Effective doses can be extrapol at ed
from dose-response curves derived fromin vitro or

ani mal nodel test systens. An effective anpunt of an

MK can be adnministered in a single dose, or in

several doses, for exanple daily, during a course of
treatnment. However, the effective anmount of MPP wil |
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MPP for a 70 kg human is from about 10 ng to about
100 ng of MPP. In another enbodi nent, an effective
intraprostatic dose of an MPP for a 70 kg human is

- WOeH1aksut 10 30 ng to about 50 ng of MPP. [B{TAHBHENT1

enbodi nent, an effective intraprostatic dose of an

MIV for a 70 kg human is from about_ 10 to abhqut 30

redricifn MePin th&ﬂﬂd&ﬂ&ﬂﬂﬂ!@ﬂﬂﬂéﬁﬁ*@@ﬁ%ﬂsmﬁwn of ‘ih% Eusiopse Other moieties

Lt {ﬁ E%IBC u? Ll gs 9881 Hhes@BanMhehudeS M re%gn, ekl Rlav@in/& an
10 Vi VO éxpression o

e’;}it(ﬁ}ﬁ[ Bah itapesich ab ar polyhlsudldﬁ tdgo mrhtcta )cara deriupiflt foapurefwat@m and

MPPs, t 0 at BPH ng.ter t

e T R

;ﬁﬁ&ﬁdkﬂ@mwﬁPﬁﬂﬁ@oVMmahm&Upbemamammdshm@cudxmgmnﬁFmomkmﬁ

The present invention cont | ates t e use of .nu
weyeasntyy S Waﬁ‘ﬂsé%‘l“g @H? ﬁ‘{fﬁs ndWhGhe!

treatment of BPH. Such DNA wolecules can be obt ai ned

Flﬁﬁl% dPthe il adidl sehPent®! o ali¢l MPP fitiothe gycléiabod aiqmnye of another
tec ques and t he sequence informat.i di,scl o

Iesia) (r VaSas BHEMETCG: SR BL e “REPltes BOIE de° PR empdiate

&e%&eAﬂé}hﬁﬂel?y&fe HheZ 8anUROREne Wirdcfg &b aGRE0H ¢ontikingtiie other
he DNA sequéences di scl osed, or fragnents, thereof,

gcn@\lmd@xg ang aﬂaptep%s}anéﬁd@% OF Jqug,r;.gdhi: 8\1’%?10 gt sequences, as well as
rggiacm .4 @E%qh\gl{aescgﬂgé 5 LeORSich %ﬁé’dvats'uﬁgndl b Bchibe bl iftErest. Genetic

ringency vary depending upon the nature
.mﬁteridh QDNM rhabdingtdne rpolyptritidel neptilet linker eivh dhsi qthes polypeptide is

h of th b
BERRL PPy a PO A iy YR o BRA Tk oo

¢c8S FerGkahgly/ bicttla, Naz!st, drzext el nam:almnéham pellsHEhe transformed organism

hybri di ion buffer dete |d|

§tgfq“wgagﬁ§39 proiejp éﬁ?{a&‘fl by ﬁgnc{agélg{g offble Blsing a detectable
fomel élblpﬁhsmﬁl&ﬂbﬁela@aﬁiﬁlfy taltdnﬂitdgmptjjy pm polylui:tﬁme aagpis msesl. The
of strin % are discussed

 (entingo i forry neR praisBr %F’g‘P%/PfRf&WugF‘CEE%‘%F MEF Joige 2

H@%rﬁq{mte obtionaliY §h a FAKBP S eSuffm ame tiib]f)lsmnl'f)fbtﬁlhds i@feb@m the
et 20 probe | abeled with [3211- ggg

paified atoltfyn canr ba. dor eramplensubjede (ot ?'@HOEJPYGFI‘F dh IRPleYaCIYlamlde

24 s(rjﬁa?@ &QIE%%%@ bgtl8 SrdcOMESe %éﬁbﬁhe Qlidr€ AR é‘sttdlbh%l)e& BRthodsS The

ow the nelti ng terrperat ure
ﬁman@raiuolﬁ csBt el 1dgmﬁed moWditerit blabanalysig using antibodies dlrected against

nce ion of .at 1.0 M Na ion
REBRbp Gomafhetis, opriithnp BhutdliMER )T O 81 20 ha
tenperature of at |east about SOC for short probes
(fahgMPHO:ctandibdtortbepresti ineatjon agt irpduershy capspidion plomiised gepe, a

a@gﬁ%gpqqa ga%gvag oA htnlt]ertb@ egns ﬂ‘?dﬂi’ﬁ 08 Rl rostate-?emﬁc targeting

t's suc ofmam de. For e
a6 tHoP l&ﬁanq:ﬂe a ﬂetdiﬁﬁnaﬁiSffaﬁoﬁ PGimM NaiGgle cbon ;}FMngment of an
phosphat e, nM EDTA, @H 7.4 atd 2560 ggo
§%nb9%ffﬂé afPiS?Fe fag BroLxIR can b IBgE ARoRA

1he denenetacyMeh. Ehgngensidsss cosle further aI | ovvs for
variations in the nucl eotide sequence of a DNA

I I t
e %@Ea%%?nﬁ' pviHpproghy iy DR AL uBRANGER ways
hdth &R GEEWRde Ihe K1$16g1ﬂﬂl ca&amy ioflhe cachded proienl Bor «EiHple, (RBB, can be
GCC and Gdi enc

Thus nucl eot i e
A B NGOG ON A PG SR ot g8 S vifacions in
conposition of the encoded protein or the
characteristics of the protet®n. Based upon the
degeneracy of the genetic code, variant DNA nol ecul es
may be derived froma reference DNA nol ecul e using
standard DNA nut agenesi s techni ques as descri bed
above, ‘or by synthesis of DNA sequences. DNA
sequences whi ch do not hybridi ze under stringent
conditions to the DNA sequences disclosed by virtue
of sequence variation based on the 10 degeneracy of
the genetic code are al so conprehended by this

ds known in the
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pronoter, retroviral LTR pronoter, or adenovira
pronoters, such as the adenoviral major |ate
pronoter; the CW pronoter; the RSV pronoter;
Whi€13858 pronoters, such as the MVTV pronntEWﬂC&JNmmmm71
nmet al | ot hi onei n pronoter; heat shock pronoters; the
al bumin pronoter; the histone pronoter; the (x-actin
the Ot eqyencEl e@:qdingrmtl\&Psqan B4 Gseh tor optimiza ffeg cadop poafanenee ;2 host

200 SOREL R} b, S SR e MBI Bl

pihaREder . However the dlsclosure is not limted to

specific foreign genes or pronoters. The reconbi nant

@ﬁglel d can @ﬁpadn1n|stered to the subject by
8WW? éﬁ@mﬂﬁﬁ %l | ows the reconbinant nucleic

acid to reach the appropriate cells. These nethods

Threcrasthe:- sb&:lﬁidthtgetidgmlnmalhmdsbtmnal lidspomieliabove may be added to the

i ol ation r to Jca dnlnlstra t

MRS B0 et inP o B Sl ahaht o icef Bongt B REL NEfBovaten

MttedcBhrs caf foﬁ igaan h&lﬁopﬂlebw V@ﬂ@d’roﬂﬂhd@@ﬁoﬁb MfinterastionBinvolved in a

vector, such as. avi pox _viruses, reco | |

ppsinpsziprer BY P%@WYoﬁO@@f fi opieraetion {BsHoK £t al ﬁ %ﬁgéﬁ To92)

POInlpR¥1 drURditiBkal 39n-BovaAREr ifdrRAéds OkSudeObul ) &bt ASriekes the
or |iposone encapsul ated DNA, as further

tdlgwing inding gy, antigenagie hensanr with gaidods eniibpdy i anti-antibody;
|
%ﬁ&?&?t i ilééq%%zsﬁﬁ‘?cr og.ﬁzgfé%% B r@}h ﬂms&m@ﬁaﬁ)@w or

u@raeﬂ;)bmtlAIot @pﬁuamﬂv s«rm}m ot #t@ptadélndwtmavlﬂl\mﬂ;ohydrates pairs of leucine
gg?e{ mgﬁg (szee roééc Ll gcﬁa?é’nt NQ SV\QE %‘lgaatb v&eﬁ%?(r?r%yse lagmoldlﬁners

nOV|ra one "ha een de
amleheﬁmﬂmiﬂreknowhen dectrior As mdchomiesl thenarg diend¥P may b6 'modified to

ot S g O infine i B FGEACEPeEl el domain may be

hh&f@ﬂ@lﬂcluaemgsmér,m@nﬂ;ﬁﬂ?e%ddﬁ@@m er for expressing
the DNA sequence encoding a therapeutlc agent. The

ect s free o t | eas maj or i ' adenovi r al

Feoun ke o S D 8T S, propndEope. ot afla, ARG phcot he
edmpahdntsQbin bhéhgh2erad Bt iNAnEROHSBRE SodoR NI teBUvely, use can be
sequences encodi ng adenoviral proteins transcrlgsﬂmy%umd

pRAd of FerBuAlly SecwRETYSIERE ESI9RG nbltescond GomRpgen &fn
SHRARLBhydk D Ero® Féa@c[ve'vﬁthatﬁe g@%@ %‘f%ﬂé%ﬁtcﬁﬁg&ieﬁtu BtV a
such as descrlbed in U . 797 Carter
sulfhpdryDsraupcrithey be Mﬁ_cgggpﬂrq 0f a gysteipe res@ge cap be ggtroduced using solid

B30, SR Ay 8, kAL W) s

adptided is debaribbd by ZBske8 @ ptdes 3:1909981).Such a vector can be

constructed according to standard techni ques, using a
1

B e B 88 o QT8 1800 04 St B o

exo@fes lchatsi naagesu @nmlmotlmidlediﬁlE(Pw@rfﬁamls Bedklreh dB.) cen be

g%? '}éti%%lﬁ eparsg td§¥509§0[? pagf I Vésr lch ﬂlgg&{jig‘% or & termmal

Afinkd. Bl @oteih @R pepdids h‘fo&xﬁé&\/ﬁith: h"ran&yredgmt asn thhereect rwith 2 proteln or

et %&Eﬁﬁ%@s gt gwﬁ’éA T T LR R ngﬁh’ggr@ i flinio

PRgichINA SepPENdr Ssﬁffc\lrﬁﬁndi;\ls B(N\s i BISitniddimethf IRty IbiREl e Ogathexylate
reconbi nati_.on wit qgngghgled or mnutated adenovirus,
§ﬂ@URH§w@ﬁ€Bﬁwﬁ§§Rﬂ? ' mpl e, a segnent of the
adenovi ms 5' genome no |ongép than from base 3329 to
base 6246. The 5 plasm d can al so include a

sel ectabl e marker and an origin of replication. The
origin of replication may be a bacterial origin of
replication. A desired DNA sequence encoding a

t herapeutic agent can be inserted into the nmultiple
cloning site of the plasmd. Exanpl es of vectors

“which can be used to practice the nethods discl osed

hgrein inc!ude but are not limted to, those
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20 include laboratory tests, such as blood tests and

bi opsi es, to evaluate the effects of the potentia
therapeutic in the body of the patient. For a Phase |

WG 704¢/133853smal | group of patients with BPH ar BCT/Ca2i0e806971
with a specific dose of MPP. During the trial, the

dose is typlcaIIY i ncreased group by group in order
Pucedhs eormitselthydey] gnaxisrampresonten gachconpensnt( F Dyo eomponents are

I X
RS sl el LA bfihnor ) seBRSEThO LS o it and
di@ﬂﬂdet Toond sfermanom i ailvsed) ue ptocded as ecompletioni @l roon tﬁlmwre To
1l trial n be co duct?d to furb%b valuate t £ h
Ipp v P TR0, 0 8 PRI PR (e fRE RS pf one of the
tdnipahdats, &.5.e cidRReiMPRAM & sdtieatQpriod t@iddiidR 1@ the Pakiidinh Rture
wi th_BPH, using. the dosage found to be Sffectlvel

P 38 ithiopis@radioberspis asid (PTN) P2 dFpRy i, Using meithods known

fek e FalioRehgtRWeAdien, MR iCORIALASzcH ReatBEhSIpAAE Bt red Qhline to
nost w del y "accep ted treatnment. In Phase |1l trials,

mﬂw@m@m&@d m}mwm Senhadex ghramatogranhyer e likeis thsp cargedout to
he CE"H% C e‘lE é/fetﬂ% ]ﬁvegngét;ha% i 0?%&“ gflt%ﬁ%( co r? £ %ﬁ%'

roup) and the other arn1mn|| recei ve MPP-treat ment
Ehmwmmegatqa@ also bejaieeg)using therpabener, \manpmethexy pelyethdens ghycol

EPEGHTS BEE-IRU A MakiS: JING 1 QMed 8l 3378610801

I veness o ase tr|a s are | ess

conmon t han Phase I [l and I11 trlals and take pl ace
&liet prestatchepeoifieRrragties dseam aap HhegPB@r MPP cgr alsribe epnivgaied through

B 0 b Qs RIS oG ln L] B . carbimice

eria can range
g}ediﬂeCEllcm(plmg (fox anphple, B@@ EDEX or TaﬁpeterbeIhﬁ)seadseI)e @ of 2-

t fi f
EROTBREH L 5, ONE i 5 BDSE LB i
aeldittidober26 @ arhylitorgdubadihidyl a@teﬂ(lhﬁsaﬁbﬂdbﬂﬁﬁzﬁng agédnit. 0fakibi8 other

" pati nts have been di agnosed PH EI i bilit
e %

r9TFOREAUAR B0 i1y TR Atrcapy a?m WEd &0 JQER e cpelate-spocific
fldeilgdoMaiand G hpp &PR.ri al s can al so be chosen based
on obj ective measurenent of urinary obstruction, and
fail to respon to oral treatment for BPH. For
ﬁng ’ﬁW”ﬁWﬁgé PPSnd 11 trials, the criteria often
excl ude 15 patients who may be at risk fromthe
T piepargioh iodnid MPPeahdrelssd bbeomlused ofi aakaryersoa, fOIT gample for

fun t1on or other. fact In Phase I] and |f| al s
TG PUBP dising SHRTD feciupines Krtel f’e@%rsa?lh@s ot Seate

féhﬁmsn tpmsss@sn tbr SiréiBtiona B rddbkABIRIt Preidisy R QltralilaBén, ion
treatnments. Phase 'l trials usually conprise 15 to 30

prehange chsemategrapBy. imebiicd mstal iop éﬁw%ﬁvowwh&f%awcaﬂm of
;&gmggggbﬁéégctlve Phase Il trials typically

conprise up to 100 partici pants who have al ready 20
recei ved drug therapy or surgery, but for whomthe

treat ment has not been effective. Participation in

Histheds of fesiing MPEs | < often restricted based on the

Qus tr atne recei ved. .Phas Is us
B S et OB e (Psps SR SHip et o TPt fivg and
bebdc Gy kINBREtaR kelBAThE SHIRRBE the MPPORGEISERELY killprédtactelld ¢an be
det er m ne whet her th re are true differe et.ween
e TR FRSRONGH KR9SI 15 o o CRBIFRIAeEIops iR pandidate
Phase 111 may conprise patlents rangi ng 25 fromthose
new y di agnosed with BP11 té7t hose with extensive
di sease in order to cover the disease conti nuum One
skilled in the art will appreciate that clinica
trials should be designed to be as inclusive as
possi bl e wi t hout maki ng the study popul ati on too
di verse to determ ne whether the treatnent m ght be
as effective on a nore narrowWy defined popul ati on.
The nore diverse the population included in the
trial, the nore applicable the results could be to
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15 ug/ g prostate. In one embodi ment, a dose range is
froth about 0.02 ug/g prostate to about 40 tw g
prostate. In one enbodi nent, a dose range is from
WAPOMY1385592 ug/ g prostate to about 35 ug/g prissiEi?806/000971
In one enbodi nent, a dose range is from about 0.03
Rig prostate to about 25 ug/g prostate. |In ape . - i
B¢ provided beloos in HvdaamBles POMEA LD upaglIopgp e art wil
r S MG Ri@RL BPEs ard RacdREn the art and are also
@ﬁ%%%ﬁﬁgﬁf@wggggég%géngégislfroq1abQut 0. 04ug/ g
{nitchidt fat testing tha ERs ackOrdB@ ta/§e prenioREAB®: | n one
enbodi ment, a dose range is fromabout 0.1 ug/g
r ost o about 5 ug/g prostate. In one enbodi nent,
%vgﬁggﬁgg%ge is fromabout 0.2 ug/g prostate to about
3 ug/g prostate. In one enbodi nent, a dose range is
MPPracadsding toOhSpragghiginysntie hateonign 3 pEsiate spegificgetivation sequence
rostate. . P gt d b iR ah P EpriaR | Sodidkd-Egebific protease
P % o o Bl ARG LB U abfidoret fodll dtifc protase
Tt iting foankthdoknoseambk ert. “Foy exdmole e MPEgar Besihaubaigd with varying

sanpl es, h as bl ood or, uri I

SRy by P e % i th eyt pRGhAftafb 1ERHBIocs

SIESDS-BAGE 1318 bivdbISaviige afniiel MPR banUte a¥@sshdbby examiningrthet $ige of the

start_of infusion. |If analysis is not conducted

Pobrpsptids PR g 2% he sanpl es can be placed on dry ice

after collection and subsequently transported to a

fof BRE BY detetmiBeif HeVER tiRit have Gcel incnbatdd vetharopsbesrelgmmpotsgorming

conducted. Sampl.es c be prepared. for. al ysi s using.

S s T SRR S0 RMSATS R Draoaion S pibRiho 3, fidion

HVBRaPHEREH in 6 2BmOGsiBkH B Isk@6wn fndlie 21X A0Px@NplOYT a suitable

i gh-performance liquid 5 chromato raghﬁtgHﬁg%§. fommi

Rivarrin desotiter ér Hewerdt e s Breklgi fdr S o dvaios 4 ti5 el -Tpypine

(e 'a@:'BQE%% Wby BBcSHRES. BaGibdoni6ab36pAar Macol ogi st

and used t etermnhe, for exanple, clearance,

hal f-tife and maxi num pl asma congentration. ..

MRS ecspriding tohe masepiinye B et f%ﬁ@‘“é?ml&sf“rﬁl“ ppstgge cells as -

fs' k!r.l%.fg'thet drd. For LSmPle"RAN R the MUPLO MR prdd@ite delibad B HSayed
he eftfectiveness of a conpound under eval uation. The

endipoiisitg 4 suitelsle atsistatorveld lipg: b genexgl. cells of vrielatehiats celbhine are

the trial and. w : LEAMPR ist Bed Y RGP iat

E‘r?ggeto S ap%rg&%:al\%l %%ncszlgﬁ&iﬁrlﬂglgiﬁﬁ 'grrpl eés %&f@e endpoi ntasppmprla )

imebatstetimé obr exapie] ebodedd forf@ lonrsp rdbsvaten! iotsspsied. Methods of
ecline in blood PSA,.levels, . | Vi ri Vo b F

S5 e e S Y By opd S Gl b Aok [ to, the

AGhtufn Wdldh Yesl b€ Felds i&0hancaSten €199Bnthp o Binteshrioh cLabd el 1:48-50;

v o, OO or oeeroRt 19 BESTRERS. pEPuNG. 3501155, he

LHERRSEHLE Gsski (RebRbteiREKS (90) A1 NihgCaer st 8011E3-MBPsr the

or a pharnmaceutical conposition conprjsing,.0 1
wortes! TVEPS K RKigaDe! dh. (WDUHEAL o o eeBri2 Tt e o o

ﬁ%’g{l&e dgig%}%%ﬁg DePn ! 59930150? bf‘trﬁ&t%h@ QSsag eNlBEds commercially

conmponents of the kit can be packaged,

ianailllp Aitomney derheaiser oy exapplo by SekbtEnPe®h AR QH'%NgFéWOH Cell

ligcabl a Licsy 4 Iof BRI uRWal in
i e e A e S
Olic teatee cafurphilr pdlcmnivat il ave or mpye shrstgl ewdivrep feycRyamale, untreated
whj ch notice refl :
il 0 @i F6ha PP SYAH Db (GHRNEY KR thrapeic)
adm ni stration. The kit can‘gptionally further
contain one or nore other therapeutic agents for use
in conmbination 25 with the MPPs of the invention. The
kit may optionally contain instructions or directions
outlining the nethod of use or dosing reginen for the
MPPs and/ or additional therapeutic agents. Wen the
conmponents of the kit are provided in one or nore
liquid solutions, the-liquid solution can be an
aqueous solution, for exanple a sterile aqueous
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Thi s exanpl e descri bes nethods used to produce the

| vf 2Ps according to enmbodi nents of the invention as
shown in Table 6, which are activated by PSA These
WA 2985/133363 der i ved from proaerol ysin. One ski I§@dCA3906/000971
thedart \gi()” ugderst and that simlar nethods can be

used to produce other MPPs whjch are activated b
PSherapprmpatatohizel. YEES copsiderediode Fff@tlmlaﬁéﬁwor%ﬂﬁ agtatt cell

rot ei,nNs; £an d St b £k
L b o
P hidasielOtd, ecavirge S8%t e, such as a PSA-specific

cl e_ava?_e sequence. TABLE 6 Conparison of MPPs with an
i vati.on LA . .
G Bt EFUBASRGR AL b RrsaRageastor pramacui o
dgf&ively_ targSEpsta &40, )forChamgle, lsy) compaing( thEapilitp ofjdke) MPP to kill
arison to wt. P ¥iSi . .
ACoE RIS BBl B s e dmee: T
%o;nez%czn@oagsz%gskaaéﬁg&mﬁg&a@%mm&mwmaommng
- .Q ; RLEI PL
?@tat?ap;@ﬁfaﬁgeéwgtfg%klﬁg e T B o0 AR gt
e RS oot gt i i o e
tnty attéfipial Ppid mggbegpesIpdyhe @bl&mof f,l‘,e)l\ﬁg’gf) &r@?ﬁa@g@s can 1 Iasured
VPP i :
R B R 5% 10)10 o 2) changed

to QFYSSN (aa 424-448 of SEQ ID NGO 10) ( 1121. -
NRBYSHAHRRAR beaseditp restho MEPs gEQdmg to the present invention for their ability

38 ST IR 1 A0 Pipestaaasiv

example, an MPP having a PSA cleavage site can be assessed for its ability to specifically

lyse PSA-producing cells compared to its ability to Iyse non-PSA producing cells. MPPs

~ according to the present invention when contacted with a PSA-producing cell (such as a

prostate cell), promote lysis and death of the cell, at lower concentrations than are required to
kill a non-PSA producing cell, for example, By at least 2-fold, 5-fold, 10-fold or 100-fold

lower concentrations.

A variety of prostate cell-lines suitable for testing the candidate Mi’Ps are known in the art
and many are commercially available (for example, from the American Type Culture
Collection, Manassas, VA). Examples of suitable prostate cell-lines for in vitro testing
include, but are not limited to PNTIA, PNT2, BPH-1, DukK50, NRP152, PS-1 cell lines.

If necessary, the toxicity of the MPPs to non-prostate cells can also be initially assessed in
vifro using standard techniques. For example, human primary fibroblasts can be transfected in
vitro with the MPP and then tested at different time points following treatment for their
viability using a standard viability assay, such as the assays described above, or the trypan-
blue exclusion assay. Cells can also be assayed for their ability to synthesize DNA, for

example, using a thymidine incorporation assay, and for changes in cell cycle dynamics, for

49
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The MPPs shown in Table 6 include a proaerolysin
sequence (W ld-type PA shown in SEQ ID NOS: 1 and 2)
in which the six amino acid furin protease
WOLe¥ 3B on site (ami no aci ds 427-432 of SE@GIAEP6/000971
2) was replaced with a PSA cl eavage site. For
exanple, MPP1 (SEQ 5 ID NOS: 3 and 4), includes a
qyeoplansing & standawlpgl FREBNG agsay) ORIvpGtign mﬂl P Aurpeyipmstpr cell sorter
@Eﬁg was replaced by the PSA substrate HSSKLQ (SEQ I D
% Reconbi nant PCR was used to substitute the
‘furin site of aerolysin (amno acids 427-432 of SEQ
THD abBity 215 WPSt deceadimsia taneesp At iy eioR A\RISWA §F LRI 03RS trs tested
S AGvPRL | suitable
%ggg‘?m Bletc}i‘e aﬁslrmét e gf mgl I\‘Tﬁfgl‘%1l§ H%gl%ég qggjs%mm for a
perfiod 38 R3, afttD8@jch tBr d@%deyqf acgatiorb ph e tMBAR) ispeRsweds using, for

erfor in a ft ' tai -
G reEr e sndesate B oplitad GRY Aihligne
haetwaednvepd reverse priners, 0.1 pg tenplate DNA and
2.5 units cloned pfu polynerase in pfu Reaction
uffer O MM Tris-HCl (pH 8.8), 10 M KCl, 10 nmV
NPETYSe®r 2 nv MgSO4, 0.1% Triton X-100, and 0.1
ng/ mL BSA]. Screening transforned cells for the
PhicQaddiflof i MHPS s@;btdnwa@thp pne&mr inegtidmcalPBResdsl in gvaraceordigg to

ase, cockt ai l r
Do RS s R RSy PEERY S0 R, HEAE ViR con e
fehéd By Qtbrmfiand Benddd@ tie 211BM0d9P&FF&fS[n1c£) (15: KBhgh)ofollewidg anghgle
reverse priners and 5 units

enan i stonts e Bageapk do PRt i DR or R psatc
MmitittResn g MbpnRad S54786 as@bddSn WBb Sopekdaple Usi Athinistering the
sterile toothpicks. The final PCR products were

MiPH eosdogel ralsermpul®ypr opri ate restriction enzymes, then
ligated into the cloning vector pTZ18u (Bi oRad) for

%ﬂiﬁ%‘b@%@ﬂf@@%&f&lﬂg tof 88 tpfekdht lif¥Bntidh Q@ﬂ&@ca@&‘ﬂﬁ size of the
per C. 90 m nutes in_Pharmaci

Pasatetbys- inflicatiya fspigabilityl fr g Treatraeny e BBH <oy Bﬂfe?fe%)m viyg using

anum'a.\(qn%ﬁtkgsﬁn inPd art Ok %ﬁpl@ctﬁé Bl el eRtyar NPT cabBdiested
restriction 5 enzyme for every pg of DNA. :

ey dc%&tﬂrtnon{l;umﬂs erimatesasrgh psrmsaxnmg@vs DRYkey, gbjgpanzee and

anég?fé dhge?ﬁgig afl ob:é a%gﬁn%tér&if %r t:xam )gg aﬁ%lyméatpilos@ﬂgmjectmn

ChatigtsEif pivehR vdluhuetaﬁat admu@uetmmruan beﬁd:\dalumd tﬁeremndle D magnetic
added to -a final concentration of, 1

OB TBEHPTE GEPOHIE: PR e Sroo B e g detrminition
bf #addiORGent Then, 11 units of 14 DNA |igase were added
to each sanple and the sanpl es ni xed gently

Li gati ops car out .at .1013C. for

O 3t AP FERDH 5R9R oL DR oSfrerhd B o i
ko8& dr @fshhatinDRALSEASR OF 1he progate phiid o¢ dsmdddrﬁd te bssniteble for the
the correct substitutions were

gervweny BRIy Decscgsing e Sies b mesta i S e AT 8k ey f he weight

?%nﬁ)er@ d tpi‘d@?a@ g‘a'ﬂ@ 2R Rdndias bf fudRg Soihds the groadiyBhifdfefers to
Furste e Gene 48:119-131, 1986) for e pres i on

ithe situation [Wher, there i mmianl oF @9 [insrepisr i@ teppeisht SHﬁéP‘éﬁP a prostate

nQURl e embodxmen

?%ﬁen %@"@%‘1’3%@ tg@&,ﬁg{%ﬂ%% ggihp%gﬁ daﬂcr%sdAgag 21104

1972). Cells in | og-phase (0D600=0.4-0.7) were

harvested by centrifugati on and washed in 1/4 vol une

of cold 100 nM MJC12. The celll s were pel | eted agai n,

and resuspended in tw volunmes of cold 100 nil vl

CaCl 2. The cells were then incubated on ice for

approximately 45 mnutes. The cells were then

centrifuged and resuspended in 1/10 vol une of 100 ni M

Cad 2. Incubation continued for an additional 45 20

m nut es before the addition of glycerol to a final

concentration of 15% Conpetent cells were stored at

-70C until use. Transformation of reconbi nant
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EXAMPLE 2: WM SPECI FI CALLY LYSES PSA- PRODUCI NG CELLS
IN VITRO This exanple describes nmethods used to
deternmine the specificity of the MPPs according to

- wersbedishsht s of the invention as described i POIXGHBIG0097E

1. Such nmethods can be used to test 10 the
specificity of MPPs that include a PSA-speC|f|c
MPRsavoutereplated b, thevinPsentipeentions vean adginisteend tpspansy &{chaﬁaé’le of
NCaP 8 &a}% fi %, 98Y% 884, '4@%, 50%.
%§§§ Sméggﬁygﬁ%ﬁ%on- emg?o ué?ﬁg 75U Cel 15 (Dr.
T. Itzum, Teikyo Unlver3|ty Japan). Cells mere
i ncubated in the presence of 10-12 Mto 10-6 M MPP
BaernmprptiprogrriRed@ilos ebMBRdrijgenicly | s were count ed and
scored for percent viable cells based on abili,t d
Brerepentie Patsipsariay] sl wate leysh ebAttbady; Brpopsqtier &4 fred 1o a
2 ( WesbteaSdIg stids Qidt Qffed Pf[he efore
Jﬁg]z%l(ll'tng&({%% S&ﬁé s %?%SU [ nes19 The L1D50 1? or >
lmgasams ﬁhe%ﬂgancﬁﬂ lgf:thn e |cprs bengssessed 45 kpownyn é‘lﬁrﬁtragé tdescnb"'d
a| st .on- P Al
ou{i cﬂ;; op, [Bé@dﬁ/fo%:( ﬁbgenaégnﬁgghlln% 5

hi's result denonstrates that MPP1

|s speci f| cally activated by PSA as evi dencedgbg/ ;
BiROedetitschnd infaguitudn of thi: antibosty tsispopsealg dhedPPspispcriberhherein can be

BSAELS B PLPR A G0 A B e o
RSAopviiRs ofhi désingnebinde that RSA sl ewd dyensinmynedepattent ripman.
heyactivated L0l 0o, REGRNSSI PSR JifSIANTRkGRA Yoses o

e presence 0f

1ha NI, Rl ar€ ¥R BhGd O varginp intery &9§ éollowing igler doss dallpwing
as al pha-|

-antichynotr d
myltiplg dogss) %pqlnﬁn %;gta%é’ p%% %]_%-baﬁ%iﬁasggewfbe used to detect the
ﬁ;@&h&%h&mﬁ MRBdiedy ot her serum proteases and PSA

uman serum a sensitive henol ysis assay was

erformed as follows., Red. bl oo Cs 2% Vv
R desrsero 6031 S MEPSCHCBIP & TSGREE T RG R Meigrbinding
NG ¥ GO MPET cak S8 RInYRinBll\\@SetedaB aypRded) Yor RRASY Witlga prostate—
rel ease of henogl obin into the_supernatant Aﬁﬂ\@ b
erfecific Trgering domaimessufiaseritesh 2beNsosthe FBYSTRPY GF FY5P AMEFY &4 be
ﬁ%&ﬁfhg cﬁfasémg@ \A%dg&@% @éylw&haﬁ&h bf e mnﬁm&l mk/pmwﬁ; of the

S expresse as a ratio of

abiso binémg éommn s4Q thweth@;is Apsabad shevs. Aother m@tbgg) thatean bepsed

ne f: o
PR G PR e o gl rven
REved freﬁLdtHeedPHsmnﬂ}bmutovet&%d@mﬁiggmm@ (Fpy qgamply, anfdPP derived

CASHRReRES! Pelef b B B AAL8 o AU s

E?ﬁa thx Qe TBacz!Hik Rurirplentie del@Xe. Hﬁmf ;themdﬁﬁkwmtarget prostate

0,000 ng/nm) was first ade the n
ﬁ‘ﬁkﬂ bt wey aottbg TGCAFYASS PRReH als}rbngleﬁ\/gp@ﬁer example is

&P 3h NIOddhvaS 78 hifwdh W@Ges! J&emas l[iﬁidb@ﬁtﬁdm\/prddhcddlhjr&lytolync
RBCs (2% v/v). The addition of %ﬂ VMPP1 to

bimamd cellsy  Srsha¥iths) g he %i@ga’e qqnqt”péqquce alill antlhody response
sulted in no appreciable
%&ﬂ&%ykﬁg&%&ﬂggﬁgﬁﬁgﬁﬁﬁé$iton control, FIG 2). These
results denonstrate that MPP1 can be adm ni stered
system cally w thout any significant activation in
the bl ood, even if the blood contains neasurabl e PSA
EXAVPLE 4: IN VITRO AND IN VIVO TOXICI TY OF MPPL
11T9P2, AND W PP3 15 This efﬂnple descri bes net hods
used to determne the in vitro and in vivo toxicity
of 1VIPPs. To determne in vitro toxicity, a cel
viability assay was perforned as foll ows. EM nouse

‘T-cell I|ynphoma cells (ATCC 118-39) were cultured at

105 cells per well in MIS/PMs Cell Titer 96
(Promega). MPP1, MPP2 and MPP3 at 1 x 1013 M1 x
10-7M wer e added as shown in FIG 3, and incubated
with the cells for 4 hours at 37C. Cell viability was
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10 The construct with the new upstream sequence is
desi gnated as the y123 pronoter construct. The change
was carried out by digesting the MPP I construct with
WRPRI6/133d3 EcoRl, fol |l owed by ligation of the HKI&APHEOITL -
fragment into the KpnacoRl site of

y123-aer A : pTZ181J. The resulting construct was
RarmeduticaDmyosifionspTZ18U. Addition of a His tag
was acconplished using a 2-step QuikChange, .
Thipresens eFripn poweedet Phamgoentical HEnbopeps cetgiging g MPE and one

%%&%ﬁﬁoﬁ@éﬁrﬂﬁg‘gﬁg&ﬂ QedefAEn1€ ORI, dlififts YekdReMiRE/ 0PN vants.
y hesi

syn Ing two priners Eléh'e 3 CAT codons  encode
If Hesired bther akfie ingesiiedtsenay be Melydpdsin the seprasifionss As @dieategebove,

T CAA.CAT. CAT CGC-3' (SEQ I D NO
S@@} COMPOSIHELy ﬁgg‘\fed%‘f }-‘[éséé’?{gs;eE §% "I GCG CTG CCG TTA ATG
ATG ATG TTG ATT GGC AGC-3' 20 (SEQ I D 27) These

Thtei plenmcanticab congwsitions naysompiise §opl abetiddetorabept §y% of a MPP of

{ r.at e, f .t h [ | et It §
B L

SR Eorngample, b o % Qi dbChgeof hadMiPs f tesinvention, whereas

perfqornmed to add nucleptides for th [ ' %
SRS ha e R s SRl T ey e o flpatt BB bout 56 o
EREHI0S 2o (tREMBRY of 2he iﬁéﬁtia?ﬁ@oﬁéﬁraﬁ&ﬂ'of(ﬂ@eﬂdﬂgﬁ BATinCAFmulation
CAT TAA CGG CAG CCC-3' (SEQ I D NO 28) . EndHi .
¢aarbe ias l@wyé})-%'M@me%ﬂﬂﬁtéﬁ%g‘%‘t%ﬁn can be
HAA ( ' 2 im{t §heS DR RAFation i
Pt B L A 0B S B epe b Rl SR Rfuion i
80 bl forduli@ton tid @ctéedd shotite® D d ugmbnaxieabowr 108 qtefmyL. Non-limiting
inserted at the end of, 7123-MPPl in the carrect . . d
pamplen gt pribdese Tamms ipplade dragees fiblets ARRYES WA YRGS 20
1235 Rk e SEAHHRIE 6 Lunit Hag o uhUIE Grales) Hblct, MBules, vials,
F}%rgr%% %I%S 1VFPP5: S pTZI EIBU, and the 712%4- PSAH6 i nsert
suppesiseriesard eapslegnced (see Figure 534). The nucleic
aci d sequence of 7123-MPP5 differs fromthat of the

b Lo Ribe lé&‘l% bk nalgigﬁd [BRLGD JAgkRic, helsibd,Gablbarmll, capsule,
P

codon, wth the y

, ) ronoter replacging the n rr}ﬁL
stwtaindd teipaterfermmwlagion gepryEler. TpreolidmRRINoNS fed PAACTIH tablet, or

addiLi 7 t 30t SE Mol elatridref @h einbhge, TR example,
g‘%pg%é c%&gél%’. q\%\vee% @Eg I%Bén regdi ng frame Q%n 7123- MPP5 p
wasmiceativel gdesiofl minoitelhlectesri staschy epdivel Boobarigetsbeoset lagnesium
only difference see red. dedBh RQ,naGH ith
§‘Z£{j‘{§‘8‘ﬁt"é SR R T gcf ?l?eo'gr%) gl(?? &é&%ﬁi%efaﬁ{ﬁg resi gﬁ)gs gﬁf’ he
trhtidaal eidais Rudbcanters soeh g3dghaiendes.Cl oni ng of y123-M PP5
into pMvB208 Expression Vector The.y123-MPP5 creat ed

a result of the it : o
BB L o A S Lo RSB S  rmd c
RiASRirdionas achanae of astes. tFor exnfrplesthe hbropsitipiseni boformulated for

DBt el elth 6 et S RGBT ok B A St b ishion or sy
SBL R ClattateRY 4sT AREC BREMOaiciudes. silioutsnebine ijdAGsPSAavenous,
PAH6 i nsert was cloned jnto.the Hndlll and OF% ection.
B (W DO PRSI PR T RRE JPenpigetion or
Qfﬁs%' the 20&tateVRand HCONcHPRtced Tori@tide enhanced delivery, a
sa rr(glrl\l/?lgfd_a%g?r a;l\? CB3 for t_hgﬂpr oducti on of l\(ﬁgg In
otendard pdmipisiratipy tachipayepios protsin foxs, 8 alsp jcoeTpRifipd, By, the present
nRdifyset at an initial pHof 6.90 0.15 20 and _
tenperature 27 C was inoculated with approximately 1%
v/iv of shake flask inocul um>*The pH of the medi um was
mai ntained at 6.90 0.15 by automatic addition of
sterile acid/alkali during the fernentati on.

Fermenter RPM and SLM were adjusted to maintain

Di ssol ved Oxygen Tension (DOT) of? 20%in the vessel

at all tinmes. Expression of 1\ PPS was induced by

addi ti on of isopropyl thiogalactopyranoside (IPTG

when the cell density 25 reached an OD at 600 ri m of

0.3 - 0.6. Expressed protein was secreted into the
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chr omat ogr aphi ¢ steps that yielded protein of

acceptabl e purity; nickel chelating chromatography,

fol l oned by anion exchange chromatography. The M PS
WOMRGI3BASAg fractions fromthe ani on exchangdCI/CA2006/000971

chr omat ogr aphy step were pooled and the resulting

materi al was concentrated to approximately 1 / b
ibet MEPS dap badeligerediiensstiboetgraeq gcaélv a?cpnt%b&‘@awligﬁfl%h% stch a

gﬁ}la}?ééftﬂéa ability ahd/dr GNP péf‘@e% Bluthd ﬁ‘resent invention
bl et

usi ng um 5absolute filter in
elecr proﬁndeed fdoi foﬂzmlgl}’ltlma lof $wf MPE vdthbs aétabla rvghigle, oﬁz@h ag gn artificial

ngl?’l %Q"{ %e!sm{eggulu&lg akh &s&ﬁ% nglgo%e nﬁxfoi.omé fg%{hgg@.}(%') ﬁéropamc]e or

roces S appr oxl fat e
Ele Hor &N\ A€lldidal fohﬂﬁﬁ%{%ﬁ(ﬁ'm'mnﬁhﬁa IphﬁfﬁﬁOﬁEﬁ@b’S&cceptab

SRS HAUECT ) T 8 D T I A e
§f(-‘j ﬂk@l)MPF? dA{f@ﬁdtlﬁﬂ%’,tdaall‘q add“tiogamé OStPafointulations can include addltwes to
adni ni stration of a histidine-tagged MPP

slafikise\{pspraing” o gwEl auEEnep SR » O 0‘!‘% émgﬂfﬁ g?f grotein
gkgg&mmggﬁagﬁMmgﬁtResults The objective of this study
was to confirmthe maxi mumtol erated dose (MID) and

to investigate the potential toxici
PR oA LEESSmS h oS (4R Yd O GHIo R Sgmales et aghes
hLd, @soﬁcgé&ﬂt& Gﬂ)) Rk Rfdidng) Qils?érmbl@ bb@dé?srﬂi’ %ﬁmhé&' &tulsion hard or soft

I nj lerats or 28-
dapyulesh or syrasi wrelisiss. iSyeh comyopifensi C§n é)e repatpdigeerding gg signdard

Pnr ﬁlac?s g‘h")&m'*? dIPhE G4t e Wik %et aﬁgf?ﬁﬁeﬁc@%ﬁbsﬁﬁﬁ@gﬁi may

y design s and
Iahﬂue O orﬁundygeﬁlssclgmed?_fﬁml\ﬂhag&uu df/svereionipe Aperiatflapgring agents,

St?qglgea\égnlts s.nd) preservmg agen = Sljdgrl"?o Meﬁlgﬁna%@llngﬁly elegMYt and
palatable preparations. Tablets contain the active ingredient in admixfure with suitable non-
toxic pharmaceutically acceptable excipients including, for exarﬁple, inert diluents, such as
calcium carbonate, sodium carbonate, lactose, calcium phospi)ate or sodium phosphate;
granulating and disintegrating agents, such as com starch, or alginic acid; binding agents,
such as starch, gelatine or acacia, and lubricating agents, such asrmagnesium stearate, stearic
acid or talc. The tablets can be uncoated, or they may be coated by known techniques in
order to delay disintegration and absorption in the gastrointestinal tract and thereby provide a
sustained action over a longer period. For example, a time delay material such as glyceryl

monostearate or glyceryl distearate may be employed.

Pharmaceutical compositions for oral use can also be presented as hard gelatine capsules
wherein the active ingredient is mixed with an inert solid diluent, for example, calcium
carbonate, calcium phosphate or kaolin, or as soft gelatine capsules wherein the active
ingredient is mixed with water or an oil medium such as peanut oil, liquid paraffin or olive

oil,
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Pharmaceutical compositions formulated as aqueous suspensions contain the active
compound(s) in admixture with one or more suitable excipients, for example, with
suspending agents, such as. sodium carboxymethylcellulose, methyl celluiose,
hydropropylmethylcellulose, sodium alginate, polyvinylpyrrolidone, hydroxypropyl-3-
cyclodextrin, gum tragacanth and gum acacia; dispersing or wetting agents such as a
naturally-occurring phosphatide, for example, lecithin, or condensation products of an
alkylene oxide with fatty acids, for example, polyoxyethyene stearate, or condensation
products of ethylene oxide with long chain aliphatic alcohols, for example, hepta-
decaethylencoxycetanol, or condensation products of ethylene oxide with partial esters
derived from fatty acids and a hexitol for example, polyoxyethylene sorbito! monooleate, or
condensation products of cthylene oxide with partial esters derived from fatty acids and
hexitol anhydrides, for example, polyethylene sorbitan monooleate.  The aqueous
suspensions may also contain one or more preservatives, for example ethyl, or n-propyl p-
hydroxy-benzoate, one or more colouring agents, one or more flavoring agents or one or

more sweetening agents, such as sucrose or saccharin,

Pharmaceutical compositions can be formulated as oily suspensions by suspending the active
compound(s) in a vegetable oil, for example, arachis oil, olive oil, sesame oil or coconut oil,
or in a mineral oil-; such as liquid paraffin. The oily suspensions may contain a thickening
agent, for example, beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as those
set forth above, and/or flavoring agents may be added to provide palatable oral preparations.

These compositioris can be preserved by the addition of an anti-oxidant such as ascorbic acid.

The pharmaceutical compositions can be formulated as a dispersible powder or granules,
which can subsequently be used to prepare an aqueous suspension by the addition of water.
Such dispersible powders or granules provide the active ingredient in admixture with one or
more dispersing or wetting agents, suspending agents and/or preservatives. Suitable
dispersing or wetting agents and suspending agents arc exemplified by those already
menﬁoned above. - Additional excipients, for example, sweetening, flavoring and coloring

agents, can also be included in these compositions.

Pharmaceutical compositions of the invention can also be formulated as oil-in-water

emulsions. The oil phase can be a vegetable oil, for example, olive oil or arachis oil, or a
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500 3 WD 2006/ 133553PCT/ CA2006/ 000971 I P -
Intraprostatic, IV - Intravenous, Aninmals were
term nated foll ow ng a 48-hour observati on period

wWoanbee13853 Mai n and Toxi coki netic Study Desi grP@iroAan906/000971

Treatment Dose Level CI O Route Main Study Term nal
Sacrifice Males per Goup TIC Study Aninmals Day
tinefhpil,1f6r Beappl liquiCpatatin) o0it MRy be a mixture of these oils. Suitable

emulsifying agents for imclusion i these compositions include paturally-occurring gums, for
example, gum acacia or gum tragacanth; naturally-occurring phosphatides, for example, soy
bean, lecithin; or esters or partial esters derived from fatty acids and hexitol, anhydrides, for
example, sorbitan monoleate, and condensation products of the said partial esters with
ethylene oxide, for example, polyoxyethylene sorbitan monoleate. The emulsions can also

optionally contain sweetening and flavoring agents.

Pharmaceutical compositions can be formulated as a syrup or elixir by combining the active
ingredient(s) with one or more sweetening agents, for example glycerol, propylene glycol,
sorbitol or sucrose. Such formulations can also optionally contain one or more demulcents,

preservatives, flavoring agents and/or coloring agents.

The pharmaceutical compositions‘ can be formulated as a sterile injectable aqueous or
oleaginous suspension according to methods known in the art and using suitable one or more
dispersing or wetting agents and/or suspending agents, such as those mentioned above. The
sterile injectable preparation can be a sterile injectable solution or suspension in a non-toxic
parentally acceptable diluent or solvent, for example, as a solution in 1,3-butanediol.
Acceptable vehicles and solvents that can be enipioyed include, but are not limited to, water,
Ringer’s solution, factated Ringer’s solution and isotonic sodium chloride solution. Other
examples include, sterile, fixed oils, which are conventionally émployed as a solvent or
suspending medium, and a variety of bland fixed oils including, for example, synthetic mono-
or diglycerides. Fatty acids such as oleic acid can also be used in the prepération of

injectables.

Other pharmaceutical compositions and methods of preparing pharmaceutical compositions
are known in the art and are described, for example, in “Remington: The Science and
Practice of Pharmacy” (formerly “Reminglons Pharmaceutical Sciences™); Gennaro, A.,
Lippincott, Williams & Wilkins, Philidelphia, PA (2000).

The pharmaceutical compositions of the present invention described above include one or
more MPPs of the invention in an amount effective to achieve the intended purpose. Thus the
term “therapeutically effective dose™ refers to the amount of the MPP that ameliorates the

symptoms or characteristics of BPH. Determination of a therapeutically effective dose of a
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compound is well within the capability of those skilled in the art. For example, the
therapeutically effective dose can be estimated initially either in cell culture assays, or in
animal models, such as those described herein. Animal models can also be used to determine
the appropriate concentration range and route of administration. Such information can then be
used to determine useful doses and routes for administration in other animals, including

“humans, using standard methods known in those of ordinary skill in the art.

Therapeutic efficacy and toxicity can also be determined by standard pharmaceutical
procedures such as, for example, by determination of the median effective dose, or EDsq (ie.
the dose therapeutically effective in 50% of the population) and the median lethal dose, or
LDsp (i.e. the dose lethal to 50% of the population). The dose ratio between therapeutic and
toxic effects is known as the “therapeutic index,”™ which can be expressed as the ratio,
LDsy/EDsp. The data obtained from cell culture assays and animal studies can be used to
formulate a range of dosage for human or animal use. The dosage contained in such
compositions is usually within a range of concentrations that include the EDs and
demonstrate litile or no toxicity. The dosage varie_s. within this range depending upon the

dosage form employed, sensitivity of the subject, and the route of administration and the like.

The exact dosage fo be administered to a subject can be determined by the practitioner, in
light of factors related to the subject requiring treatment. Dosage and administration are
adjusted to provide sufficient levels of the MPP and/or to maintain the desired effect. Factors
which may be taken into account when determining an appropriate dosage include the
severity of the disease state, general health of the subject, age, weight, and gender of the
subject, diet, time and frequency of administration, drug combination(s), reaction
sensitivities, and tolerance/response to therapy. Dosing regimens can be designed by the
practitioner depending on the above factors as well as factors such as the half-life and

clearance rate of the particular formulation.

Pharmaceutically effective amounts MPPs of the present invention can be formulated with
pharmaceutically acceptable carriers for parenteral, oral, nasal, rectal, topical, transdermal
administration or the like, according to conventional methods. Formulations may further
include one or more diluents, fillers, emulsifiers, preservatives, buffers, excipients, and the

like, and may be provided in such forms as liquids, powders, emulsions, suppositories,
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ClcdlRReale) abPStRatnd héinls @FHEd Bsledn tail vein injection
site macroscopi ¢ and/or mcroscopic alterations at a
dose of >25 pg. These changes were observed at 2, 15
and 29 5 days of the recover period with progressive
recovery at 25 lig and were indicative of an irritant
effect of the test article. Macroscopic and

m croscopic alterations in other tissues were
considered to be secondary to the injection site
changes. Liver and spl een organ wei ght changes on Day

2 were Without mcroscopic correlation and recovered -

:)

. by Day 15. In conclusion, the admnistration of MI"P5

by single intraprostatic injection at dose |evels up
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G oup Treatnent Dose Level (PO Dose Vol unme (4) Nunber

of Males rplVIPIV 6 WPP5 10 20 500 3 3 7 MPP5 20

20 500 3 3 8 MPP5 40

WO 2006/133553 ' PCT/CA2006/000971

Examples of surgical procedures are transurethral resection of the prostate (TURP),
transurethral needle ablation (TUNA), transurethral incision of the prostate (TUIP),
transurethral microwave thermotherapy (TUMT), laser prostatectomy, balloon dilation,

electrical vaporization and open prostatectomy.

If necessary to reduce a systemic immune response to the MPPs, immunosuppressive
therapies can be administered in combination with the MPPs.  Examples of
immunosuppressive therapies include, but are not limited to, systemic or topical
corticosteroids (Suga et al., Ann. Thorac. Surg. 73:1092-7, 2002), cyclosporin A (Fang et al.,
Hum. Gene Ther. 6:1039-44, 1995), cyclophosphamide (Smith et al., Gene Ther. 3:496-302,
1996), deoxyspergualin (Kaplan et al., Hum. Gene Ther. 8:1095-1104, 1997) and antibodies
to T and/or B cells [e.g. anti-CD40 ligand, anti CD4 antibodies, anti-CD20 antibody
(Rituximab)] (Manning et al., Hum. Gene Ther. 9:477-85, 1998). Such agents can be
administered before, during, or subsequent to administration of the MPP. The MPPs of the
present‘iﬁirention may be administered separately, sequentially or simultancously with the

above nott_ad treatments.

Administration of MPPs

A therapeutically effective amount of an MPP according to the present invention, or a nucleic
acid encoding an MPP, can be administered locally or systemically using methods known in

the art, to subjects having BPH.

In one embodiment, the MPPs are injected into the prostate gland (intraprostatically) 111 a
subject having BPH. For example, an administration approach similar to the multiple
injection approach of brachytherapy can be used, in which multiple aliquots of the purified
peptides, adapted as compositions or formulations and in the appropriate dosage form, may

be injected using a needle through the perincum.

In addition, or alternatively, the MPPs can be administered systemically, for example

intravenously, intramuscularly, subcutaneously, or orally, to a subject having BPH.

A therapeutically effective amount of an MPP refers to an amount sufficient to achieve a

desired biological effect, for example an amount that is effective to decrease the size (i.e.
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20 500 3 3 9 MPP5 50 .500 - 5 IP - Intraprostatic,
IV - Intravenous Aninmals assigned to the M D Study
were term nated foll owi ng a 48-hour observation
WOS9HE3558n Day 1, animals 6001 and 8001 assiXfriéen30ep/000971
the 1P dose regimen were replaced by spare 10 ani mal s
6101 and 8101 respectively, due t tec nical error
vlves agopeinht) ofdhenrostate gland] qr&‘é@g%ﬁége of the prospate gland,
b Mecre A0S niifdns R BPIRIN SR hnédhRbh: it 193:1 Mﬂﬁntfsﬁfﬁ@ignt%@éérease the
approxi mately 4 hours post dose and ani mal 1 (100
bigng)or wempteng ¢fdiiiad: sabjeethla pertignlafexmapjes] it #pa Wﬂrﬂ@&pctwe to
1 &t C y
I&e%%?éeg]:leﬁgluén-g 23 rotit BBy 2Lt SWRIRL 3058 4DRCEIBRY In another
axnlzdinreat, itdngn dnowesefficientdo puemu@sthm@aaeen mhwdorfv@ight of the

B ey ARl b s B et o

faareratithalmelk] esttBreaes. eyes partly cl osed coI d to 7
touch, decreased activity and abnor mal gait A i ni cal

g.P g SCHL%%HOaugteOgHIa% gg’g n C l Y d 0 r(%/% raaS?l%lo %B % (g' %’i T(avergl C{OSGS for

pahlealids dul@l akouge bﬂmhnend waei&ﬁ@(é edifedtive milyunt of MPP will be
weakness and de%leeased scl e ton i pati on

SSRnE hlfe bi5e b B0 G5k Py 08 Y B B PP Bet Feked,

hldeh SR Mne SHaHAis@Rtichl thonb BRBEHRAING h. thdr@butidsliysikct® amount of
8001, bilateral dark discoloration was noted in the

ﬁavh/&iPogﬁﬂaVarY yireph abrt 891 a5 0s we | PeT BRgtonBIestae tedeh t admistered
n%ro équg S Ig)nr d‘glbﬁlgli y X @#ﬂ%&%a&?&ﬁ%ﬂ&ﬂﬁ%ﬁ%ﬂ unt of an MPP can

adyﬁamabmt)nﬂ@m 40k pdr@rﬁremﬁtedreﬂgm nimﬂaﬁeredammpmstadany In
further refer e&ce far

M D ud
gt rebodinisal§ therprntieally ﬁ%?ct%?ﬁﬁlpéo ' Mgt g I ot 0.02
%%% | eV &im Blostald weq;hw b@nih#erell HubAYRAHRAS. 1:P4bBer dhbodiment, a

order to further explore MPP5 toxicity via this route
themapdutically rifeatide abst vhen YPE weeary domabo® (P, toRSi e per gram

%II‘H’I@,JH% at i?‘l(ﬁg 3‘81’“ %geg ap{cﬁ%{fc%ﬁlﬁl%g gn f eﬁ@oﬁﬁﬁegf etﬂerapeutiéal[y

B cRRCAntRthiO6T a8 MIPI\EHS: VaBPiréte e@bubu 04 toSTRYiEpeR Igrami]brostate weight,
whi ch becanme anjnal 1125. Al aninmals remjnin

emxag@,qe@ﬁ intragresiaieallypdn et seodEERicR PEaRePn Y %ffeaw agqupt of
%ﬁ 929? ITdn‘P B0 SLOTBRE B 110 DB -grakP PlostdB dwe\{ &inﬁnmtered
ntrol Articles

The test article was MPP
MtrafpestatiRalllyC- M=- PAL- DS- 001), at a concentration of 3.2
10 rrg/m_. The test article was colorless solid when .

4., ! t t
tr@%ﬁ# e &G Ivbp @ta 70 K
V%boﬁlﬁgm‘é\%ﬁ £ ﬁ%CI% 0S p%at eH%) ?S?aelgieg wree
Iﬁahanne ﬁEﬁTa@putpll—mg telabaBt 40 ﬁlgeqﬁ MER |hranqther Robediment an effective
r mul at ons for £
"‘38%‘&7 gf° Hdgm a@“@a@ﬁ W i} H%r op r| a e lﬁﬁ@l’fﬁ% %er ffective
inft@vedo’ doW/isors koK Mg ldidboas rog. INEIHEanMer embadimere thnaffebtive
Frlltr!etye%guqs d\gget 1? al? EP 5 ?glr | 1t1 gneaem O{rilén%ntogn € ectlaeB %‘tra}}rostatnc laose of an
MPP for a 70 kg human is from about 10 mg to about 100 mg of MPP. In another
embodiment, an effective intraprostatic dose of an MPP for a 70 kg human is from about 10

myg to about 50 mg of MPP. In another embodiment, an effective intraprostatic dose of an
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3.5 Adm nistration of Test/Control Article MID Study
Goups of three rats were dosed either
i ntraprostatically or intravenously as described in

WOZHGIGH58. 2 and in Table 9, on a single day HrgtA2006/000971

observed for clinical signs and potential 20 toxicity

for up to 48 hours post, dos For jntraveno
MibR: oF & 1ok Bpman, B fims 2boud 11 rag &0 aeat 30,8 pls PP o gInpgpother

EAbddBYSRD W%&ﬁ”e%&ﬁ&md’d@ Jrap MPRId abM& 2O m@ora 70 RE Buman.
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dose adm ni stration, aninmals were anesthetized using

isof lurane. At least 1 hour prior to surgery and up
ﬁp”%”a@V§mef W ng surgery, animals received an

intra r.anti JOt t.ion Benza

pEAr &1t 8|m‘1‘%% % Gny BBB 88% 8“'5% I of MPPR ™ e(aﬁ)ﬁiiﬁ'el"‘t% term or
ARt SeafileBOo BICEtaeE adhiSueh Gy bryessing nucibjlceﬁ:tds emodihg MPPs in
Bupr enor phi ne (0.05 ng/kg) on the day of surgery.

U¢-ng a scal pel blade, a midline incision of
approximately 2 cmwas made, starting 0.5 cm

cranially of the penis. The abdonmen was cut on the
dabeic keidginbodingPPsv0 ventral | obes of the prostate

were | ocalized and 20 p.L of formul ated MPP5 or
PRSHEETiNinpddtign dontaamplatas | the tedbfinntlgc néids ori IPRA madestiles bncoding

e, usjn n rigat.e ri Prlor Q
DA 0 e PR LRI B Flpf o g 35
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was closed in Iayers usi ng appropriate suture
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Vdiridizing DN ovsed. Gererply, e tempgrstysg of hypridization A e g Hrength
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and MID study aninmals). 20 Body Weights: Individ
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Ifor shmfdprbbes (e,g ¢AolF0 mrwiwt@tsm @Whgext oanditipnsaai #tsd bevgeldeved with the

SRR bR ket R BRI 1y AREREI il 48 times ssPE

tepsot RNV 505@1qu£ ]blﬁ)q:;ha@55 Emanmmwm dt@B30° C. are svitable for
I ndi vi dual food consunption for all main study
ahlerspesifigaobaiyhedirdidnheekl y comrencing the last week
of the pretreatnent period and throughout the
treatment and recovery periods. Ophthal nol ogy: Once
prior to the start of treatqﬁnt (al'l animals) and
again prior to necropsy (main study animals),
funduscopi c (indirect ophthal nboscopy) and

bi om croscopic (slit |lanp) exam nations were
performed by a board-certified veterinary

opht hal nol ogi st. Laboratory Investigations: Bl ood
sanpling for hematol ogy and serum chem stry testing
was 5 performed on all main study ani mals at necropsy
on Days 2, 15 and 29. Food was renoved overnight from
animals prior to blood sanpling. Blood sanples were
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G oss Pat hol ogy: MID study animals found dead during
the study were subject to necropsy w thout t|ssue
preservation. Al main study and recovery ani

WOMMAI338Ad during the study-were subjected ﬂgﬂwyummmmwn

necropsy and tissue sanples were preserved 10 On
onpl etion of the treatnent and recover
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Y pancr
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rve,.semn vesi cl e kel et al i.n .
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sanpl es of target tissues |n%Iud|ng brain, heart,

ki dneys, liver, |ynph nodes,””injection 15 site
(prostate), prostate (uninjected | obes), spl een,
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bl adder, were processed and exam ned for all main
study animals in all dose groups. Optic nerves,

par at hyroi d gl ands and mammary gl and were only

exam ned hi stopathologically if present in routine
sections of eyes, thyroid and skin; respectively.
Statistical Analyses 20 Nunerical data obtained
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Tabl e 10: Dose Formul ation pH, Gsnolarty and Density

G oup No. Dose Level (jig) Route pH Gsnolality

(mOsrn/ kg) Density (g/cnB) O IF 7.39 300 1.0037 2 2
WPRMB/1385999 1. 0030 3 10 I F 7.36 298 1.0041 4PCT/ICA2006/600971

herein described); a poly A signal; and a DNA segment which corresponds to a segment of
the adenoviral genome. The DNA segment serves as a substrate for homologous
recombination with a modified or mutated adenovirus, and may encompass, for example, a
segment of the adenovirus 5' genome no longer than from base 3329 to base 6246. The
plasmid can also include a selectable marker and an origin of replication. The origin of
replication may be a bacterial origin of replication. A desired DNA sequence encoding a

therapeutic agent can be inserted into the multiple cloning site of the plasmid.

Examples of vectors which can be used to practice the methods disclosed herein include, but
are not limited to, those disclosed in: WO 95/27512 to Woo et al.; WO 01/127303 to Walsh
et al.; U.S. Pat. No.: 6,221,349 to Couto ct al.; U.S. Pat. No.: 6,093,392 to High et al.

Clinical Trials

One skilled in the art will appreciate that, following the demonstrated effectiveness of MPPs
for the treatment of BPH in in vitro and in animal models, the MPPs should be tested in
clinical trials in order to further evaluate their efficacy in the treatment of BPH and to obtain
regulatory approval for therapeutic use. As is known in the art, clinical trials progress through
phases of testing, which are identified as Phases I, I, HI, and IV.

Inii:ially the MPPs will be evaluated in a Phase I trial. Typically Phase I trials are used to
determine the best mode of administration (for example, by pill or by injection), the
frequency of administration, and the toxicity for the compounds. Phase I studies frequently
include laboratory tests, such as blood tests and biopsies, to evaluate the effects of the
potential therapeutic in the body of the patieﬁt. For a Phase 1 trial, a small group of patients
with BPH are trcated with a specific dose of MPP. During the trial, the dose is typically
increased group by group in order to determine the maximum tolerated dose (MID) and the
dose-limiting toxicities (DLT) associated with the compound. This process determines an

appropriate dosc to use in a subsequent Phase I rial.

A Phase IT trial can be conducted to further evaluate the effectiveness and safety of the MPP.
In Phase II trials, the MPP is administered to groups of patients with BPH, using the dosage

found to be effective in Phase I rials.
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25 1T 7.36 295 1.0049 5 25 IV 7.36 301 0.9999 6 10
IV/IIP 7.35/7.35 308/ 304 0.9941/1.0043 7 20 IV/IP

7.35/7.34 307/302 1.0052/1.0002 8 40 IVIIF
WO 2006/133353 PCT/CA2006/000971

Phase III trials focus on determining how the MPP compares to the standard, or most widely
accepted, treatment. Tn Phase III trials, patients are randomly assigned to one of two or more
“arms”. In a trial with two arms, for example, one arm will receive the standard treatment

(confroi group) and the other arm will receive MPP treatment (investigational group).

Phase IV trials are used to further evaluate the long-term safety and effectiveness of an MPP,
Phase IV trials are less common than Phase I, I and III trials and take place after the MPP

has been approved for standard use.

Eligibility of Patients for Clinical Trials
Participant eligibility criteria can range from general (for example, age, sex, type of disease)

to specific (for example, type and number of prior treatments, disease characteristics, blood
cell counts, organ function). In one embodiment, eligible patients have been diagnosed with
BPH. Eligibility criteria may also vary with trial phase. Patients eligible for clinical trials can
also be chosen based on objective measurement of urinary obstruction, and failure to respond
to oral treatment for BPH. For example, in Phase T and II trials, the criteria oﬁ_en exclude
patients who may be at risk from the investigational treatment because of abnormal organ
function or other factors. In Phase II and IM trials additional_ criteria are often included

regarding disease type and stage, and number and type of prior treatments.

Phase I trials usually comprise 15 to 30 participants for whom other treatment oﬁtions have
not been effective. Phase II trials typically comprise up to 100 participants who have already
received drug therapy or surgery, but for whom the treatment has not been effective.
Participation in Phase II trials is often restricted based on the previous treatment received.
Phase 11 irials usually comprise hundreds to thousands of participants. This large number of
participants is necessary in order to determine whether there are true differences between the
effectiveness of MPP and the standard treatment. Phase 11 may comprise patienfs ranging
from those newly diagnosed with BPH to those with extensive disease in order to cover the.

discase continuum.

Ore skilled in the art will appreciate that clinical trials should be designed to be as inclusive
as possible without making the study population too diverse to determine whether the

treatment might be as effective on a more narrowly defined population. The more diverse the
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To fulfill Phase I criteria, distribution of the MPP is monitored, for example, by chemical
analysis of samples, such as blood or urine, collected at regular intervals, For example,

samples can be taken at regular intervals up until about 72 hours after the start of infusion.
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S
CRENCREphRRed in . FERREGFFET 3 5 YPEYRE 4 Bl Submcquenty,
padls k’eyﬂsco@ubmt m;iaSCb@é dorcngteanti viaplevasHebaagkorgateldy taoexclude Trypan
oy I e .

BE e e oS R et oGl Geharfl fgins
amﬂLNEaEgdmd(TSHmpesam mately 2.8 to 7.9 kg. The aninmals
were inported from China, Vietnam |ndonesia and

t il QTabl 0 ' Q
4 S TR Pk N P B gy o
piodtingASV cells the LDsy was about 5 x 10 M. This result demonstrates that MPP1 is
specifically activated by PSA as evidenced by a 500-fold difference in toxicity against PSA-

producing versus non-PSA producing human cell lines.

EXAMPLE 3: MPP1 IS NOT ACTIVATED IN BLOOD CONTAINING PSA

MPPs which include a PSA cleavage site should not be activated in blood, because PSA is
enzymatically inactivated in the blood due to the presence of a large molar excess of serum

protease inhibitors such as alpha-1-antichymotrypsin and alpha -2-macroglobulin.

To test for non-specific activation of MPP1 by other serum proteases and PSA in human
serum, a sensitive hemolysis assay was performed as follows. Red blood cells (RBCs, 2%

v/v) were added to plasma or buffer containing MPP1 + PSA. The extent of hemolysis was
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EX4MPdiEch iN WAERO ANBEN VLY OFOXICITY OFMPY T MRIGhAND MPP3
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Elois eremply dpsedhes methogspseio defarmingphegr vigp apbir 4o ES’H‘C“Y of MPPs.
Dilutions of the filtered stock test article 5

@&hée@dnﬁze szIJrJE] tokidfy, aQBA {n%lmy akh Jem pOES @mmfvﬁegmfiouse T-

osSi ng, sol uti on

the d dosi n
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simsrcnn W@@ 3, mnﬂhemm&ﬂ avithghe tdlle faaf downdt GEE. (63%11 Vlabillty was
%@%ﬁ{_ﬁ olr_f,?,é &P by r(zadmAgRﬂl@ zl«.ltle Co%t | orfa‘te %er as cc P lby the
manufacturer of the MTSJPMS kit. As shown in FIG. 3, the MPPs are less toxic than wild-
type proaerolysin, with an LCsp of 4X10° (MPP1), 1X10° (MPP2), and 1X107 (MPP3), in
contrast to an LCsp of 1.5%10" for wild-type.

To determine in vivo toxicity, MPPs were administered to mice intravenously. Wild-type
proaerolysin (SEQ ID NQ: 2) was highly toxic to mice; a dose of 1 pg caused death within
one hour and the LD;gg at 24 hours (i.e. the dose that kitls 100% of animals within 24 hours)
following a single IV injection was 0.1 pg. In contrast, the LDo of MPP1 (SEQ ID NO: 4) at
24 hours post injection was 25-fold higher (i.e. 2.5 pg total dose).
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10 Animals were initially assigned Provantis nunbers
that reflected the origin of the nonkey as shown in

the tabl e bel ow. Animals assigned Provantis nunbers

WX 206003556008 wer e of Chinese origin. Ani mal sPGEEAHEWI7T
Provantis nunmbers of 7001-7004 were of Indonesian

origin. Animals assigned Provantis nunbers of
BEAMPEEGRS RRJIA RATIONOF MEFS (8 HIFTHINEHA GHERMPY)
assi gned Provantis nunber 9001 was of Vietnanese

Rrh'xsﬂalﬁc-taégréd e Joordih to\’ﬂ]éjﬁeséﬁ%%ntﬁaﬁ (ﬁpPﬁ)'ﬁdlas Qfebzgécf‘a% follows.
an , Wei ght s, the ani mal s were randon t{edaSSI
thes iﬂsenfi

ingant cc@tamggstha@%requ@gtwlﬂh‘éaSth Be Iﬁémove ease of
gﬁﬁmﬁﬂ qncpgiglhr sirEH 6@5%11?1%(159, ﬁcﬁlﬁ'ﬁll\%%’rlbg oﬁféﬁm%dmg site and
. @ oup . Nunper o

ssi'gnment ose |'éve
ﬂthlAEéi sBoiseddre thel wign| tegsepbedsiostsst Jecaddare logp supbirg, sribich causes

féglgcﬁ{n}ahﬁz%%%%egs@é ﬁ}ogegxngﬁr”ej 'aé,(.gaﬁ/ctgijial. T83586.63, 2001) was
modified to prevent loop formation, leaving 23 nucleotides upstream of the ATG start codon

(Diep ef al., Mol. Microbiol. 30: 341-52, 1998). This increased the amount of MPP that could |
be released into tﬁc culture supernatant of CB3 (Burr ef al., J. Bacteriol. 183: 5956-63, 2001).
The construct with the new upstream sequence is designated as the y123 promoter construct.
The change was carried out by digesting the MPP1 construct with Kpnl and EcoRl, followed
by ligation of the resulting fragment into the Kpnl/EcoR! site of y123-aer4:.pTZ18U. The

resulting construct was called y123-MPP1::pTZ18U.

Addition of a His tag was accomplished using a 2-step QuikChange (Stratagene) protocol. In
the first step, 3 His residues were added to the end of the y123-MPP! DNA by synthesizing
two primers (the 3 CAT codons encode the exira His residues):

EndHisl (sense):  5™-GCT GCC AAT CAA CAT CAT CAT TAA CGG CAG CGC-3’
(SEQ ID NO: 26) '

EndHis! (antisense) 5~GCG CTG CCG TTA ATG ATG ATG TTG ATT GGC AGC-3’
(SEQ ID:27) '

These primers were used in the protocol suggested by Stratagene for the QuikChange kit.
Once the addition of the DNA for the 3 His residues was confirmed by sequencing, a second
QuikChange reaction was performed to add nucleotides for the final 3 His residues. In this

step, the primers used were:

EndHis2 (sens¢) 5'-GCC AAT CAA CAT CAT CAT CAT CAT CAT TAA CGG CAG
CGC-3* (SEQ ID NO:28)

EndHis? (antisense) 5’—-GCC AAT CAA CAT CAT CAT CAT CAT CAT TAA CGG CAG

CGC-3’ (SEQ ID NO:29)
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EXAMPLE 6: AN ACUTE INTRAPROSTATIC OR INTRAVENOUS BOLUS
INJECTION TOXICITY STUDY OF MPP5 IN THE ALBINO RAT

This example shows preliminary results of a study indicating that intraprostatic
10  administration of a histidine-tagged MPP (MPP5) to rats was able to decrease the weight of
the prostate gland.

Summary of Results

The objective of this study was to confirm the maximum tolerated dose (MTD) and to
investigate the potential toxicity and toxicokinetics of an MPP {MPP5) following a single
15  intraprostatic injection or intravenous bolus injection to male rats followed by a 1, 14, or 28-
day observation period. MPPS is a histidine tagged proaerolysin inolecuie which comprises a

PSA cleavage site.

The study design is detailed in Tables 7 and 8:

Table 7: Study Design
20  MTD Study
Group Treatment Dose Level Dose Volume | Number of
(rg) (uL) Males
P v IP v

6 MPP5 10 20 500 3 3

7 MPP5 20 20 500 3 3

8 MPP5 40 20 500 3 3

9 MPP5 50 - 500 - 3
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| Beap cofpascu afDesel umBogtiveV Maiqéw%kﬂetmiﬁai Sacrifice | TK Study
concentration Mavelconpuscul aMaleepanGrapi Animals

n
concentration CH@ Henat ocri {[ Wiyt e] Bay BoliBes29 |
0 6

1 Control 1P 7 7 9
2 MPP5 2 P 7 7 6 9
3 MPP5 10 P 7 7 6 9
3 MPP5 3% [P 7 7 3 9
5 MPP5 25 v 7 7 6 9
[P — Intraprostatic (20uL), IV — Intravenous (0.05 mL), TK - Toxicokinetic

The following were evaluated: clinical signs, body weight, food consumption,
ophthalmology, hématology, serum chemistry, urinalysis, toxicokinetics, macroscopic
observations at necropsy, organ weights and histopathology. There were no effects on body
weight, body weight gain, food consumption, ophthalmology or urinalysis parameters. One
MTD animal treatéﬂ intraprostatically at 40 pg was found dead on Day 2. Prior to death there
were no treatment-related clinical signs. Dark foci were seen in the stomach and a dark area
and swelling werez noted at the injection site (prostate). Two main study animals treated
intraprostatically at 25 pg were found dead on Day 2. Prior to death there were no treatment-
- related clinical signs noted for one animal, but fur staining (muzzle), blue skin, decreased
activity, weakness, decreased muscle tone, clear liquid discharge (periorbital), pale eyes,
labored breathing, lying on side and cold to touch were noted in the other animal
Macroscopic findings in one animal included: a dark area at the inj ection site (prostate); dark
foci in the testes; ﬁale, clear fluid in the abdomen cavity, including pale material adjacent to
the liver. In the other animal, lesions were seen in the fat and jejumum, including
discoloration. Adhesions were seen in the liver, thickening of the pancreas, multiple dark
areas in the stomach and thymus, and dark foci in the abdominal fat, adjacent to the
epididymides. A specific cause of death was not identified for these two males, however, it
was assumed that the severity of the prostatic inflammation with its proximity to kidneys and

concurrent systemic degenerative alterations contributed to the death of these animals.
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necropsy. The collection volunme was as available up

84 TR oS S8 BSOS bt i o
RAIA HRIuGnS theRbRrok) Bhtygéﬁedal}y witllrd ﬁigiey Blcﬁ!eri%a firaeted rammals This
@Glgnlaq(;{ If;stgxllq ?vrasa cc::ctmilrdercd 115(319 chséa ent-relate& Eled %1)1! sntalf?igg %muzz&a) was also
observed in all main study IV animals. Additional clinical signs were noted at the site of
injection (tail) and included skin scabs and/or redness or other discoloration. In addition, two
animals required tail amputation due to lesions and suspected self-mutilation. These latter
changes suggested an irritant potential of the test article formulation which was further

supported following histopathological examinations.

A dose-related increase was seen in some white cell parameters in main study IP animals on
Day 2. WBC, neutrophil, monocyte and basophil counts were increased in all treated groups
at 10 and/or 25 pg. Increases were also seen in MCHC at 25 pg and in MPV at all dose levels.
Decreases were recorded in percent and absolute reticulocytes at ail dose levels. A slight, but
dose-related increase in activated partial thromboplastin time was noted at all IP dose levels.
Similar changes were observed in animals treated intravenously at 25 pg. WBC, neutrophil
and basophil counts were increased. MCHC, MPV and red cell distribution width (RDW)
were also increased and percent and absolute reticulocytes were decreased. In animals
terminated after 14 days of observation, increases were seen in RDW and MPV only and after
28 days, there were no differences noted in hematology parameters. Changes nofed in
animals terminated after 1 day of observation were considered to be test article-related.
Results shown following the 15-day and 28-day observation period demonstrate recovery

from these changes.

Dose related increases in mean aspartate aminotransferase and alanine aminotransferase

concentration were seen on Day 2 and considered marked at 25 pg. Increases i direct
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e or i BURIRIE (TR "t SBF G M e 8 Aiess nEOEI dose

648N @xposure parameters were decreased from 10 pg to 25 pg and the corresponding
estimated bioavailabilities were 23.7 and 4.38 %, all of which was indicative of limited

absorption of MPP5 intb the systemic circulation from the prostate with increasing dose level.

During the MTD phase, single IP doses of MPP5 at 40 g in male rats were associated with
mortality with no specific cause of death. A single IV dose of MPPS in male rats was

tolerated up to a maximum dose of 50 pg.

During the main study i)hase, single IP injection of MPP5 in male rats resulted in the death of
2 rats at 25 pg, prostaté injection site macroscopic, microscopic and organ weight alterations
at >2ug. The cause of death of the two males could not be ascribed with certainty but it was
assumed that the severify of the prostatic inflammation and associated changes contributed to
the deterioration/death of these animals. The other test article related changes were observed

at 2, 15, and/or 29 days of the recovery period. Macroscopic, microscopic and organ weight
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Sipgle EVrinjestion o MPRS riranals matsfresulied im 4l veiR injactiensite macipReepc and/or

_ m%vésg%éctaﬁigraﬁ&g%f Qahsc &ﬁﬁ 'ﬁIeset ‘E]o det Qb0 ’ob Fv@!f a9, tl? and 29

assocl ans an raci c, dom nal
and of eﬁe\/retmvcm\pmﬁodemﬂmnogresshelmowsys 6025atge@d o’vegvaméwﬁm of an

t i.S I es.

tﬁ:ﬁ?ﬁt 8? m%teﬁi_m)[hc\lﬁa Fﬁoglc %{H dﬁ? ogcﬁﬁ i gﬁ(ﬁ'ﬁ%@s@.{m 8%}5 (eelrsﬁes were
Bﬁﬁiﬂ&@ds)b Wlﬂacmtfytii&hb afectitesate icheagesi rLitdn and]splmncmgan weight
Pat hol o ectl opn of ‘this. rot ocol d hlg
SHEES OF Db Wafe 8’:“8% TGO O °6F%‘§"b°ﬂ€5‘ %“?’ We%%
before fixation. Paired organs will be wei ghed
PgRtedn, ﬂlﬁh&ﬁﬁls@‘ﬁtﬁ‘ﬁ&bf MPRO byrsihdld ineapravtatic imjeeﬁ'zmrﬂt dose fevels up

'géﬁh&%@gv%gfg@yﬁﬁg at %&V\ﬁ e?hg%g? arﬁ:s% tecl 1% mo 1t§ at 25 pgand

b 55 PP R4t Ab B8 cadsObf Halh, RivciB|tise GRRAT Tl e artitiB €clatod prostatic
tissues listed in the t abl e above (except tatt{oos)

me@dwhmrpmwhmh dngpsend SpREUITEnS FYFIeRiegsnertion were

E&Fﬁ X YdrkebuftR A& 'tJ‘l.he aafhs. em%rﬂ&grsmé Ban¥B Wid R M clinical
| ogl st certi ed by the A

signs (>2 pg), hematology and clinical biochemistry parameters at >10 pg. Pathological
changes persisted at all dose levels in a dose-related fashion but showed evidence of
regression in animals treated intravenously. Consequently, the no-observable-effect-level

{NOEL) was not determined for either the intraprostatic or the intravenous route.

Experimental Procedures

3.1. Test System

A total of 180 male Sprague Dawley (Crl:CD® (SD) IGS BR) rats (Rattus norvegicus) were
used. At the start of treatment, animals were 12 to 15 weeks of age and ranged in weight from
39910495 ¢g.

3.2 Veferinary Treatments
On Days 4 and 7, tail amputations were performed on animals 5010 and 5004, respectively,

due to suspected self-mutilation. As these animals were treated intravenously, the amputated

tissue was retained in neutral buffered 10% formalin for pathological evaluation.
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Statistical analyses 5 G oup neans and standard
devi ati on values were calculated for all nuneri cal
data obtai ned by Sierra, including body wei gPht S
WO 28{18353 pat hol ogy paraneters (excl udi ng CT/CA2006/000971
non- nuneri cal data), and organ wei ght data. Further
statistical anal yses wer perfo({m? E‘gﬁg t he SA Sg(“)
Byjaritogatmpats all giymals yere Si‘“*'@g‘fdfan“%% omly, 2SI &q,fpeatment grovps using
Q' &ﬁp%'ie? BEES mﬂﬁdxdlzda@n Fro@lauat RehdbizstRa wak bpfra8Rativsisig body
vari ance (ANOV. 10 followed by a nmultiple
wgipaas.ﬂseomme@st Anm@ ingoerhseihorse peiesigned i gopse The study
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e2Brinaony howerst aodissuesTierr éet%eqdeforsblg?naﬂlp logiga! equ@%%wn Prior to
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%ﬁghtmﬁisl A ArfidA @ onPn@ e ﬁai ih OrdSIcHy RRRIAS FREIBIb@Sde For tRIMTD

mar gi ns of areas of coagul ative necrosis, and
¢N$%%Wnarked activation and proliferation of
interstitial cells. On Day 3 in Goups 3 and 4 repair
was j ust begi nni ng evi denced by mld activation and
10proliferation of |nterst|£# cells. On Day 15 in
Group 2 necrosis and henorr gge had resol ved. '
Cavitation of the prostate was not noted. The | esions
had fibrosed in with mnimal to mld ongoing
regenerative hyperpl asia and squanous net apl asi a of
gl ands. Inflammation was primarily macrophages and
| ynphocytes with | esser nunbers of pol ynor phonucl ear
| eukocytes. In one aninmal, these 15were primarily
eosi nophils. On Day 15 in G oups 3 and 4, there was
ongoi ng coagul ati ve necrosis and henorrhage with nore
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EXAVMPLE 8: ACTI VATI ON OF MPP5 BY PROSTATE Tl SSUE The
ability of extracts from prostates of various aninals
to activate an MPP according to the 5 present

WPAMRHPSEh was examined. An in vitro study wd$T/CA2006/000971

performed in which extracts of rat, dog, nonkey, and
hunan prostate tissues were i ncubated wt P o
R RY 6 B h oo ST I 2000 o poseig of 50 K vis th
RXRRAUTBMAI HHQL B TRhelBplRS MPPE 198Gty Vil 85N ropte st & Gmited
tissue was obtained froma Sprague Dawl ey rat and a ,
disergitiensseaigt E486%. Frozen prostate tissues were
obtai ned froma single 10 Cynonol gus nonkey and from
Prick kd Nei8 R B ing HARHD 100595t SdnSlddrédSmbiaMa for @RLRING Stdyafe to
archived resear c¢h materi al from Johns Hopki ns . _
uniRlpestusion ynd W repipned bied srere; aimh which epone pejmak e All animals
i t ' g #Q0s aflD tRirC &SR eiti
SR s B 1 Gt SO 0uTR0E o
deednent@t a concentration of equal volunme of nedia per
vol unme of tissue. Tissue sanples were incubated in
this media at 37C for 2 hours. After centrifugation,

.5.%9%@%1%&% C%ﬁol&(tﬁfl@sg7at -80C. fHele ysis assay:

es. yere nd t .

s el MR B i pcaiR ALt of F otegiftion st 32
SURES NPHeak aMRR Wi teBlofltsh elid ustieh Grokddgardrwedfsid aASZAg, out of
S‘anEI_ es were diluted tg the sa ‘i%aj”ﬁ])& pr}g{zrgi n
dignsclight (The vehicle oquirg) e Eh%Pha?Lﬂﬁ‘g%ﬁ Re-EPT 8rithbfikey

and human sanpl es were obtai ned for PSA determ nation
using a standard ELI SA 20 (Hybritech(r), Beckman

§a UlrbRirdtioiRf DosiGted@ylatishssol uti on of 2% fresh hunan

red bl ood cells (RBCs) suspended in phenol red-free
BagkKemBlafiés meck fBalated 8o thetliyoof uéd-BBSpchvdag, apprepriateahogets bf the

3 st ol SR S 2 B pBRroS M ulel SBPEROH fhowns of
PESUsPeROed. t o produce a 50% sol ution in phenol

red-free HBSS. To prepare test sanples, a 50% RBC
sanpl e-was gently vortexed to suspend RBCs. Aliquots

f .RBCs.. wer. ed tQ,.230 | LL phenol red-free

?‘? ééé'“f“&trﬁtfogd’aigsq&%ﬂgﬂl(‘}/rf@% solution. To this

Mﬁgﬁ; ion an aliquot of 240 gL of prostate section
conditr'oned RPM nedi a was added, and subsequently, a

10 gL aliquot of MPP5 fromstock of 100 gg/nL was
Siduipsl of threeats veoe dosedvPiIST akaprastabicsllyses Salavorpysly ag deserihgd

final f_@as ) i . . .
RBHATELHe ZoPEY RS B0 d Lhsordod fr pinical signs and potnti
ity feerapas 48 lars pGarpsee SFondntavenesrdminisnation; thedesti atide was
pell et non-1ysed RBCs and 100, ulL aliquot of

Bl Ry i B s R e e gfp At Sl pf 05 mL.

i medi at el y nmeasured spectrophotonetrically at 540 nm
For meprosuitio irsups,eprivase ddseadnoniRBGH, esinmls em tancibstized using

i n¢l uded, sham treat ed RBCs (negatjve,cont,tol) and )
it GBI O 0 SR 00 Bbioed (S doleite, S, pajmats
iceledd D itRRARRLRr hhtbigxt apttioaf ofBahzahiyes ipsnicilin S@ rand| Procaine

di l.utions of each s | e of prostate e .
Frrielin X8 G oriGimat Brrived R Sbapaeeueyiesipn AG Bigrenorphine
@b A ke) h thd ddy otlsuederyl: 4, 1:8, 1:16, and 1:32 were

used Tn this study. Al sanples were assayed for
henolysis in triplicate. T\tlwé results indicated that

the human prostate tissue d nost active in cleavi ng
MPP5, while rat and nonkey prostate tissues produced

a |l ower response, whereas dog prostate tissue did
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10 not show any activity towards MPP5 (Figure 36).

Al t hough the rat |acks the PSA gene, it has been

shown to possess an S3 kallikr.ein honolog to hu
WPSA(IGHBFawa et al ., 2001). This PSA-1ike prl’iﬁTéﬁ:#(’“ﬁ’"“OS’“
identified in the rat ventral prostate, shows

nucl eoti de and am no acid sequence hognol ogy of 64%

Bsitig 290alpet blagse 8 Rl JICISIN 1o APRIPRIAAIBISA SRS (- Tt g 0.5 om
%Hﬁlaﬁi}%f ﬂrré?beﬁ@l 'hlc Hldnle vﬁ??ﬁ BB RAi 2 TR tSb Redt@] lobes of the

i soelectric onsan ecul ar wei ghts. Thus, it
bﬁuslstelwekeeloyahtekda&nd NPRS. df Sormolated MPBA o RBS/EDTA k. has injected

ti,ssu PSA- |

i e et sl B ot B, Fel B el R4 s irigat
Q&blﬁaﬁmat(h}ﬁpﬂoﬁrhﬁﬂthE)cﬁi@/ Godism rﬁiﬂorqdc)ilsmsn,t[h&PP%e site was

FXA E 9: ACTI VATI ON .OF MPP5 BY PLASMA SERUM

?’r?é‘:dé‘b BYTS YSIgAPRIGRIIRR SHHIS T n, monkey, dog, rat or
nouse to cl eave MPP5 was 20 determ ned as foll ows.
VERRials DFigaedd fhek Intrweesous eung the tast drtiode wds ad@inistered intravenously,
al i quot ed, d refroz 80C. Two assays were
ﬁé‘rﬂfedi“ﬁﬁé“df‘?t& 0%6‘(86'}’“8 ﬁg? IE“f“t)n 5 pig MPP5 was
i ncubated in 20 nmM HEPES buffer (pH 7.4) containing

Mebh siMisNaCl and 25 gL human, nonkey, dog, rat or i
mouse serum at 37C for 10 mnutes in a total volunme

of .250uL. In.control e [ nts 4 iy0.
bRtk ioc Y BorREet isnefish s Wpatase, For

aflidialsia@med (o3 HifveRRs tduiey e &:mﬁrotel \&as afiminGieléd nntravenously, via

control experinents _seru s re 0? wi th an. ﬁ al

vl teibeeinot adpreraiume pbf ‘Efrff"f“ FeAtpes &
SteRitRalaiRo wREckd foPR 1,0k oéw-dagfreca%nwh&dvr% in isopropyl

al cohol foll owed by ‘cool i ng on ice. A 15 nt. aliquot

of stopped reaction mxture was added to an equal

anount of 2 x Bi oRad sanpl e | oadi ng buffer cont a| ni ng
LOBSEVAiNSapt oet hanol and 107 heated at 95C for 5

rilinicabObienationse Al lahimpks grewiohssTvash tvigs) datly (once on the day of arxival and
rotein t

Py DSk BRbE b gk Moty gl csof BB Ec Broughout e

(stugdyi Tor nigem w@tallgd MEAmBBRS wumﬂrfmgleﬂ; af ket OI(CBIPU‘Rd@I the start of

Labor at or.i e 00.V I

R D0 B o gReD 1, el ROp D gl Bl ind BTD sy
(aBmQBad Laboratories) and the nenbrane bl ocked with 5
non-fat mlk (5%in tris-buffered saline with 0.1%

e T 0 rat.r
G dwegidc agon o ety Pl AT ERRE DR oy of
neldé@tzanal ankdadvicnivdchyRbroaghoat whatmeni emi méov&xya&ﬁoc&q&amnstudy
TBST for_ 1 hour at rogmt erature. After hij
(ISS) £ | Mo WOOP CoeBGTA 1SV e OE T ALER L Wi, SEERFY, (fESRed) before
HERahIL KR p G0 NTB Rulty ﬁrﬁhalﬁﬁ'&rb Refied(phae l6i0sing and prior to terminal
ImTunoResearch) at a dilution of 1:20,000 in TBST.
/‘Wﬂﬁ@@)dy bi ndi ng to t he nmenmbrane was 10 detected
usi ng chem | um nescence according to the kit

Wf@ﬁidﬁ)&lﬁfon( [&@#vidusd feRiddohAgptiaNr dlEash SRl indadls WisnBeasured
usi ng an pha | nnotech FluorChem S

Ky | commeecanecthe & ﬁa‘ﬁ@&é’fﬁ@éﬁﬁﬂéﬁ%’éﬂtﬁeﬁ‘gﬁm&h‘ aHghpYy the treatment
ing a 4 megapi xel CCD canera. Blots were
quaﬁ%?%b@g %%hsitonetrically usi ng a voxel based
program (I mageQuant software; Al pha Innotech, San
Leandro, CA). Percent of cleaved protein remaining
was determned for each 15 | &e by dividing density
of the cleaved band by the sumof the intact and
cl eaved bands, after correction for background.
Percent cl eaved was then conpared to no-serum and
serum plus chynmotrypsin controls. Estimation of
percent cl eavage of MPP5 was acconpli shed by
el ectrophoresis and densitonetric quantification of
western blots. The percent cleaved was then conpared
to 20 MPP5 onIy (negatlve) and MPP5 + chynotrypsin
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Rat Mouse Percent C eaved 1.45+1.08 0.90+0. 31

1.78+1.51 1.20+1.0 1.87+0.32 1.33+0.10 These results
suggest that MPP5 is not activated in normal hunan
WOLRIZIE al so suggest that MPP5 woul d not HEcEHE2006/000971
activated in the event of |eakage into the blood
followng 5 intraprostatic injection even in men with

OahthabnlegyaPnae\pring igithe seytof teagpent @l grmpleand sgpigior to necropsy
I
R Sy A G RO BBt Lo 0B P Rrcroscopl (i )
ierantitwiol veoopefyrnsed by abprd tesiifd véterinptyiopldhabmolpgistmar i | y
al -antichynotrypsin and a2- rnacroglobulin (Lilja

%r\%&# %%gs&aob%%&g%&nl\%\é %%%%HFI’ R@%& Gerddc chemlstry testing was

\pieﬂfwxmedsomdymMStu{luemﬁmalwdle@@Sﬂ et Prys$iZndd erhle29 Food was removed
senS| of I\/PP5 t 0 t
Igﬁ} gi¥o s uaaai ttol ra sgm §‘§U %lggrde%ﬁ?% Ev‘@m%scoh&&d from the

Iaaaﬂiiﬂnmtahhderiemaeaneiassues out si de of the
prostate. Speci fi cally, sever al common proteases

i-ncl udi PSA I

tLﬁF'S r‘?ﬁ‘f“ﬂ& 091 e d?flgr egogvease Sc; a% héltp%éiJi 2 grom, g study

tahﬁm&@ﬂdcélﬁ iPhehiise S;ag'&:ls(for dnkipprogimdte UBAowesoewtivia perakiedlring
r their potenti al cl eave MPP5. 15 The assays

vvgﬂ“i? thegnn d”ﬂ&ﬁepla‘éedng"P%m. Native proaerolysin (w

PA; 0.84 ng/nL) and MPP5 at 1.073 ng/nL were used for

A8 AyiBatblegital pgradbtbrs pratitdSase: axtbapd pirdal thsmhgplaﬁh mm thlood

M i SOANEES. Oy bt B Ao, shmaoor

HeREHEHHS mean Jplaﬂslé?fvoﬁlﬁﬂé'gl IRIcoRe rpﬁJtBt&hlﬂn QEneNBH’EbIdbﬁﬁﬁll count,
incubated in 20 mV HEPES buffer (pfl 4 cont ai ni ng

Ie@ulmtwt (abpgluteqird pergwlinyaitediloodspll 9@9 tc3g), abspgjand percent
e}% g PSA according to a logarithm c scale) and
|nc ated at 37 C for 60 minutes in a total volums of

250 aL. The reaction was stopped by addition of uL

ofhe 1 Brmmn\ ISy | ﬁaﬁ@ssseowmﬂ&ficwﬁa %P1 @R}éo@ﬁgﬂlated) alanine

%%&%&fe% ' ﬁlgm AiRatind Lohadph 4Ot aspirtafl BRIAGFNEGRAG! bRBA urea

m xture was a d to an equal amount of 2x Bi oRad

géirngere chloiani ehdpride fchelestesd n:mtlmnen ¢lobulgn/caleulated), glucose, inorganic
ddi nut es.

%ﬁg&bﬁ&gn%q%?agmgl) nggtq ?tglp or es’%%algﬁm%r é-%iyc cast 10%

Tris-11Cl gels using XT MOPS runni ng buffer (BioRad

| Eho Giriatlpsis ResAmeters @@ined fwene lsmuhwhh solompnd appegtapgenereatinine,

were d Lect I

W? Llyeose. et%nn ,b1§/11c$¥ oﬁr o\f% Fafity ts%%%e rﬁga%b;tcﬁr\:/ espccxﬁc gravity

afrobillabganevolddeor MPP5 vvere |ncubat ed in 20 nM HERDS

buffer (pH 7.4) containing 150 nM NaC and vari ous

PR Lifba) o< 3aB0pf s i NBATORY ?L”% tota

voI ume of 250 gL. The reaction was stopped b

agloid samplepfvers cgllectsl foDDeaghvimRivESIudY Hat Pro-dpsp ie) from a jugular
al cohol . fal.

SRl DY 000 ol s in
awithLiisodahiming erwﬂ?anialswathqdbgf) | Semtilas gretpuflfcat ingemm agnparation tubes,

0. 5% rnerca heat ed at f 5
AL Rt (Ut st STReREed 5000 alnps md ten
13Mrifgedsat h@h‘m@ﬁitsly wmmorxm RIS at approxingudyudCer

(Bi oRad Laboratories) at 200 _V for 30 m nutes. The
proteins were detected by si fier staini ng. 10 To
nmeasure activation by furin cleavage in study #2,
five jig of native PA or MPP5 were incubated in 20
mM HERDS buffer (pH 7.4) containing 150 nM NaCl, 1 nM
CaCl2 and O to 3 units of furin at 37 C for 60
mnutes in a total volunme of 250 gL. Note that in
earlier experinent (Furin, Study # 1), the incubation
time was 10 minutes at the same enzyme concentration.
The reacti on was stopped by addltl on of 2.5 gL of 100
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25 was added to an equal amount of 2x Bi oRad sanpl e
| oadi ng buffer containing 0.5% pnercapt oet hanol and
heated at 95 C for 5 m nutes. The sanpl e was

WO PESRor esed on precast 10% Tris-HCl  gel sPGREAGOHPOIT

MOPS runni ng buffer (BioRad Laboratories) at 200 V
for 30 minutes. The proteins were detected by silver
34 aoxicpgnetics To neasure activation of MPP5 by

thronb'n ' S dy . #1, {1 g aerol n-rel ated_protejn .
A CP b HoR0 ey e e G BBty VeriPosg gt e piear ven
M k?EDf[‘ﬂ telibés Qlierrﬁfél}!t fednthig t@}%klﬂ@ﬁc kikfy ratvaet graviCher time point,

vari ous anounts of thrombin - of 0.23 Uniting

el ARl aeidotlanivgtes #rdal, %@aﬁs .2’6 ﬁi‘ﬂ | Rey-dgge- Froed Smples
ot %chﬁ‘ Bith &Fatdty cﬁ‘i tv.% %e \(&lﬁlu @&Jaﬁtedzl%p I %era-ﬁ!ae rcﬁ:\z/lltnfugatlon

reacti on was stoppe y addi tion of

PivBEximatelyotp BYphyat apprexdhaely £ 10| romder 1!93?111@6@1 Plegmayyas separated, -
{rans?errgé' m% aqslégotnd be %ﬁp@gﬁ%&i ooaaatg'gr éc%n iﬂ aﬁlg\é@%e@ gtgl‘éd at -

an equal ‘anoun sanpl e
bp;irdmnatdpmw anil agplredb s Rveteefddiooet hanol and heat ed
at 95C for 5 mnutes. The sanple was el ectrophoresed

BRPL B bl T B AT Bl ey I B o
THeeanfitody eandwicheriacipler et eeptivy agtitiode frpcsmeeaﬂmraa@iysﬁli (monoc]onal
A e 1 e e e SR sl e o
|pl|§]hs§ %ﬁh Q&lﬂitifbc% tl%lg Ghdiyté g)ﬁﬁuslbmftﬁeﬁiatnﬁﬁr@\ﬁhd qathn dohtrdl senples. The -
thro I n | vagen

P%M&ﬁ“@&i@bé@’gﬁgy%‘} slosel aaghor it h@fi%a é@’eralff epitope -
WPhe ar(aN’téD x;[(l)lgéuM: wa!fﬁﬁen%ed't@ cdmpldid BAMABRIyDMA B AntBSdy sandwich.

providéd with the thronbin kit. Two reaction m.xtures
dbatdetegiion gutihedy vezymeo@ewwg/émt ticrebbi Ipfss hersggradish peroxidase -

S .
CHRBRT L RO SRS 30 T 0 gt e

15 unit
ammlrecbcom}ig@mwaa)ﬁsuah@d W%ﬁmtcaamﬁféﬂbmldme Anbgtrte and measured at
'Eg |ncEi pe Ltg%dé@/as 50 gl in each case. The

ures re 1rncubated at roomtenperature

for 6 5 hours and this was foll owed by inhibition of

poothe intrysosatib jose hattea deti-tompartrogniap tesiaghinetic nalysis whs rsrfgtmed on
f] uori de 0

Ao e o 0L A FARBOL bR el e
Wal, €t JAUIC, [k mp ap.e@hd tuxlaxd CRSrs olsspivel Talnb{. eWhere possible, the AUC

RBEF G FOaE bl FRoR R R @b bR B hfne e
(sthidakd ERGRRY sIFRERS progHim WﬂN&quVe;@lﬁﬂ mzy omse latwas? @8erMined by
constant voltage for 50 mnutes in

gy i PegeHoR AeAlysSTofeselsFigd APl & g‘étaEPﬂ“’é‘B tfwmg% phpgs; of the

$bktaRsh vs! Qinfé‘%?«% e THE bppasthi RAnikH HhIRYRSWA, caRulREd as follows: -
aer]g)léésm related protein (wt PA or MPP5) was

itpcbated in 20 M HEPES buffer (pH 7.4) containing
150mM NaCl and various amounts of 25 Type | trypsin

(Fgr 20 GhfaGendisydRRsd RuRCAALSinPsimicAtaProkiodkddelid mlygs §8: eeﬂmned on
37C for 10 mnutes in a total vol une of

rﬂmiasme noméra@que chSpYACk@H taxicolingip amlygis ﬂtsh!dqs’cﬁesemem of the
?m AUé%&;QW %n?lﬁOhﬂed Qli'0 BacR¥xifPQhib G (BRI 0 1icfr. The

quot sto d reactfion mxture was
a”dﬁédmroetetm@q:alahlatahbmﬁte @Pe@ﬂﬂaﬂb%ﬂﬂn@dﬁ}bp’él indRgiriey 1982)
buffer containing 0.5% 13- 4rcapt oet hanol and heat ed
at 95 Cfor 5 mnutes. The sanple was el ectrophoresed
on pre- 30 cast 10% Tris-HC gels using XT MOPS
runni ng buffer (BioRad Laboratories) at 200 V for 30
m nutes. The proteins were detected by silver
staining. 111 To neasure activation by uPA, 5 ug of
PA and MPP5 were incubated separately in 20 mM HEPES
buffer (pH 7.4) containing 150 nM NaCl and 10-0. 16 ug
of uPA at 37C for 4 hours in a total volune of 250
RE. The reaction was stopped by addltl on of 5 RE of
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95% et hanol (R & D Systens nethod). One pg of PA and
PSA- PAHL were incubated separately in 20 nM HEPES

buf f er H 7.4) containing 150 nM NaCl,
WMO@-”%%M%ZS pg of activated hKl at 37C%&D@00610%971
hours in a total volume of 50 pL The reaction was

d ddi ti PVBE | I
R B A Rl
Idaamnféd By lisichr @éresgion tnabybis 51 @lepteditimepuits inthermppatant @rnviaed phase

pre ared in 1 x npl e buffe Invitro onta

of @n%?%laatvae%%ﬁwesan@%@&%f o G i S P as
Trws a2 190mne) (CW?ﬁathl@ﬂité@?mHsﬁﬁﬁd Bt iR ivolume of
10% Novex Bis-Tris NuPAGE gels (Invitrogen) using 1 X

NispibutoneVs) wandalkglald rf@rk-under reduci ng conditions at
200V for 50 mnutes. The proteins were detected by
silver staining. 10 To neasure activation by hK2, 1

3.8 FermtindifrarodurdPS5 were incubated separately in 20

mM HEPES buffer (pH 7.4) containing 150 nM NaCl and
GrehPachoRg? MIDGHud dmatt foBddddhddurihg testudy wera sitbzttab necropsy

B RSP o KA e A AR B e Moty

Qfere%uB}M dft&ﬁéc&w%@nss@eoﬁﬂnpzegw@apm@md A 10 pi, aliquot
o st opped reaction m xture was prepared in 1 x

sanpl e buffer (Invitrogen) con n 5% 2- 15

DBk 06 TR SO BD B0 T Fing i g anguiated

%ﬁp&l@ albdbiihal Sorta YBSovBAL RS TPRB QheHesh 83 NER- sﬁlﬁﬁl& c&me%mn for
Novex Bis-Tris NuPAGE gels (lInvitrogen) usin

labPetosDBvestightiptsg IBLrrdes fo aoifbruteldisbnig % 1‘1%? §ﬁ§ Rgthology
220YnahiBh 0Pl Tl G5 emﬁndara@ts;@dnna% pARIbR A} BB all main
st I'ver stalning. Results of this study i ndi cated

tstudpt anfrhads. sensi tivity proflles bet ween MPP5 and
proaerolysin 20(PA) are very different, with native

gyg i #F%Lchb mgg%ﬁgrﬁuﬁﬁ Nhinbhi ;toscﬁehaea 3Gy, the

except than MPP5 (Tab
2@wm©%m¢hwm©otagm wEighede ackanal glwdsnbramheaﬂ kidneys,

SRR, B0 A

Raiedi argds fvere vediedlogaheagel afanNeadighy extiBy mhtveab pedyrweights were
S@&gi%tc Activity Towards MPP5 Specific Activity

f Proaerolysin Furin >3.2 ng 1.2 ng 0.24
nMgg/mn 9.69 nMgg/mn Trypsin 813 ng 9.5 ng 5, 700
"Mids gy Présérvation: On completion of the necropsy of each main study animal, the

following tissues and organs were retained: Abnormalities, animal identification, adrenals,
aora (thoracic), bone and marrow (sternum), -brain (cerebrum, cerebellum, midbrain and
medulla oblongata), cecum, colon, duodenum, epididymis, esophagus, eyes, Harderian
glands, heart (including section of aorta), ileum, injection site (prostate) Groups 1 to 4,
injection site (tail vein) Group 5 , jejunum, kidneys, lacrimal glands, liver (sample of 2 lobes),
lungs (sample of 2 lobes), lymph nodes (mandibular and mesenteric), mammary pgland
(inguinal), nasal cavities and sinuses (3 léveis), optic nerves , pancreas, pituitary, prostate

{uninjected lobes), rectum, salivary gland, sciatic nerve, seminal vesicles, skeletal muscle,
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489, 000 nMgg/ mn Chynotrypsin 31 jig 3.0 gg 150
nMg.g/mn 1550 nMgg/mn Thronbin > 12 jig > 12 jig
<0. 00000078 nM gg/ mi n <0. 00000078 nM gg/ mi n

WO nactive 0 0 Cathepsin B 170 units %(iTlgAz‘mG’"O“”l

units 1.2 frol/gg/mn 3.9 flnol/gg/mn hK1 | nactive
s%(in68néu§n%1),03p]1hgl gorgi r(cga?vuc%g spleen stomach, testes, thymus, thyroid lobes (and
parathyroids), tongue, trachea, ureter (bilateral), urinary bladder.

Neutral buffered 10% formalin was used for tissue fixation and preservation except for
epididymis, eyes, optic nerves and testes, which were fixed in Zepker’s fluid (enthanized
animals only). For all euthanized animals, 3 femoral bone marrow smears, were prepared and

stained. The smears were retained but not evaluated.

Histopathology: Tissues were embedded in paraffin wax, sectioned (nasal cavities and
sinuses, sternum and tail vein injection site were decalcified prior to sectioning), and stained

with hematoxylin and eosin and examined histopathologically as follows:

Groups 1,4and 5:  Tissues listed under tissue prescrvation (except animal identification

and réctum)

Group 2 and Group 3: Tissues showing treatment-related findings, all gross lesions and target

tissues listed below:

Tissue samples of target tissues including brain, heart, kidneys, liver, lymph nodes, injection
site (prostate), prostate (uninjected lobes), spleen, thyroid lobes (and parathyroids), ureter and
urinary bladder, were processed and examined for all main study animals in all dose groups.
Optic nerves, parathyroid glands and mammary gland were only examined histopathologically

if present in routine sections of eyes, thyroid and skin, respectively.

Statistical Analyses

Numerical data obtained during the conduct of the study were subjected to calculation of
group means and standard deviations. For each parameter of interest, group variances were
compared using Levene’s test at the 0.05 significance level. When differences between group
variances were not found to be significant, a parametric one-way analysis of variance
(ANOVA) was performed. If significant differences among the means were indicated by the
ANOVA (p <0.05), then Dunnett’s “t” test was used to perform the group mean comparisons
between the control group and each treated group.
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hK2 I nactive 0.1 jig O 1.61 pnol/gg/ mn
Prostate-specific antigen (PSA), also referred as hK3
12.2 gg 49.7 jig 0.0635 nMgg/mn 0.0156 nM gg/ m n -
WQﬁAﬂﬁiiggb ig 7.79 jig 1.1 finol/mmnin 25.8 fn%gf/%/’?ﬁ’q‘?“gn
Note: Units reported reflect those as recorded in the

data. EXAMPLE 11: | ODI STRI BUTI ON. OF | TS
Binctin daivenels W8RG ORI ECER (BHrS bof, Pty o

et Bne{cOShAbEWANS Ok RNsédto cBinfdrd hIDEbnkiaRed @oups. If the Kruskal-
surroundi ng tissues follow ng single-dose

Wallis g+ was sigifzcantclin 9031 themi thensignificanea of [tigirliflignees between the
%’%ﬁ?ﬁgjﬁtﬁgg‘j‘d\/&‘mm%g %?Qﬁwaﬁ%g&ﬁﬁin%%ﬁpbﬂésts tudy using

was per ned in mal e Sprague-Dawl ey rats.
The radioactivity concentration ( S.D.) in the go %
Fasreath pRirvisn SToHR campgison) ¢ interastpiligeee ARHIERPTEd S0t 0405, 001
9 0dhi 1 Based on the standard deviation and the 10
coefficient of variation around the nean -
concentration val ue, the dose formul ati on was

Results and Discussion

1. Dose Formulation Analysis

The results of pH, osmolality and density assessments of the dose formulations used in the

study are indicated in Table 10.

Table 10: Dose Formulation pH, Osmolality and Density

Group No. | Dose Level - | Route pH Osmolality | Density
(pg) ' (mOstvkg) | (gfem’)
1 0 IP 739 300 1.0037
2 3 P 738|299 1.0030
3 10 i3 736|298 1.0041
4 25 P 1 7.36 | 295 1.0049
5 25 v 7.36 301 0.9999
6 10 v/iar 7.35/7.35 308/304 0.9941/1.0043
7 20 IV/1P 7.35/1.34 307/302 1.0052/1.0002
3 40 v/Ip 7.35/1.32 305/297 1.0048/1.0040 ¢
9 50 A% 737 . 308 1.0057
2. Mortality
MTD Study
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consi dered honogeneous. The nmean dose of fornul ated
1251- MPP5 admi nistered by injection into the prostate

8 and was 8.73 jig/animal (5.86 uC/animal in a

038P 10 u. L. Duplicate aliquots of bl ooBCTEA00&0971
RE) were sanpled for radioactivity anaIyS|s Bl ood
was centrifuged at 3500 rpm and 4C for approxi mately

©p Day duanisgal ${Q1HAT we 60 wes fynd deads Psmé%ﬂqa@e Eprs feregdreatment-

@'iHPe'd' FRkg sihd ONOlesropy, RlueRPwire seén 20tht StbthacltBh& a dark area and
l'ed for radioactivity analysis. Duplicate wel ghed

aimllqngo*tese nofed atbe @JGWQBG@ tate)s gYorsiar gapse @t death was determined.

( Sol uene-350) and decol orized wi th hydrogen peroxide

&%Q&%ﬁﬁv) prior to mxing with liquid scintillation

ul or radioactivity nmeasurenent. Duplicate
al i quot s oiﬁ&lasna were mxed directly with |iquid

9@ iDay 24 animals§0F andi413 Gp re.dB) weie fourd ¢ r%@s@rdé%ﬁhere W@e no
am rr%ﬁ%‘ A ddt &fﬁ gﬂ?%t%d Q&dé{mﬂéltébﬁﬁd i %J}Q%&%y bl blye skin,

S were rozen in m xture of hexane

¢w¢wwd@aﬁ®wn@ﬁhw$n¢w@§wdAmm#ﬂbgawgr@qmﬁénd@nbémﬁ@wﬁﬂ)Pﬂe
i | HRh436039 2
%%g%o%g b)feqtﬁiﬁ% Ii{ié% si agf?(f'&lc{]tg?oa?ﬁtggg%@%gﬁsgf eﬂﬁb(ﬁ
Procedures in order to col | ect sagittal mhole body
dendeiopssior Aivedl B0 olagrgscows Endined dncludede a dirk faren 2tcthe @oiion site

Bl Pl A bl BB AL Bl 38 b Spa b R0 G pae

Eilataﬁa‘l aﬂﬁtehﬁtﬂ: ﬂm tiver 1 G mima‘l ZB]B \sivas wers aechiénl therfatf and [ie]umun

[l ed.hql es of ch CMC bl ock, ich re. us
Rilyting gireoeionor ATEROE NEEC=o BAONED AMgRTPB Y gfe pancreas,
ol Feig etk @Feadin VS Wnialttand thy@ilis, a6l HaR ki i iHe Yibdofifal f2 Bdjacent to
| ow contrast. Each ani.nal speci nen bl ock was

deepifigialg ds saereohdeahdn both eavrs e GRcErajn RPWEVEh & ias asypned that
H@s&%ﬁfy' PR WA GlamRGhRAbbaMEdiHRBhthd] dﬁé&g)t E{ﬁh ap bmkmty to

time point, section no., section ni f
bvégqyﬁ iapshconpgTERiesysigwis degenerayecalicmtions trantribued @vulméeaﬂil of these
e-dose intraprostatic admnistration, the
concentratlon of radioactivity in the bl ood and
pl asma were | ow, suggesting little apparent
&Bﬁwwﬂﬂmﬁﬁvmﬁﬂﬂomnng intraprostatic adm nistration.
The hlghest concentration of radioactivity (9.445 pig
tw?as obtained at the first sanpling tinme point
(3 h) omthe right ventral prostate injection site.
Hi gh | evel s of radioactivity were also observed in
drepiayent; rgipted effcts puses soan i any@gls freated apal i MER IR doge levelg ({0 to 40 ng).
Rb&ﬁ% s@gﬁlﬁ ‘T% *seeg% 58 anihfAR G QP%roﬂﬁ o GRS %o&vs@css Ihamg the
to t a mpl i ng poi nt of

final

wivzde, Aoy, derepaph eercodm!e pnd g glogsel cpla&nlo@mem D@Xﬁ i #pdtd eBlue
BSOSl ) Bbg 0 of ABARY GRS a5EE 6P
B g jn IIMmaISteMnmclhdmgwrowa&lswelbnﬁ B atlml #102 dhberrg)-aAdhough

he th id ex rati
Hterora A e h R o6 B sPREH Ao SE R R PG ergy wes
doreadil atatOtugvi ty (1251) i ncreased over time from12 to
48-h post dose and renained el evated until the fina

ir? anIOI tgc? tl 9&1}'6%1:311 yﬁa; t%lé&%%]%g {11}1(\:?2 gjgﬁ %ver%thn%%g 0 red fur
ethising |(inuzz1ena31dton perrodanhl),ywhlcldwefc owted euith @rgreaget iimeiisnoofin animals
radi oactivity were observed in the adrenal gland

(s0.034 jig Eq/g), kidney (§§ 032 jig Eq/g), liver
(s0.045 ug Eg/g), lung (s0.041 jig Eg/g) and pancreas
(s0.022 jig Eq/g). The brain exhibited the | owest 5
concentration of radioactivity (s 0.003 jig Eqg/9g).
Extrenely low | evels of radioactivity were noted in

all other major organs at all tines, suggesting that
significant system c distribution did not occur.

Tissue to plasma | evel s increased over tine,

suggesting that the MPP5 was cl eared faster from



Materi al s and Reagents: 96 slides (6 per nonkey) of
sections fromcontrol and MPP5 treated nonkey

prostate fromwere stored in a seal ed contai ner at

- Wpgows¥aper at ure.. Secti ons of prostate ti sSSRETEARGW6/000971
nonkeys dosed intraprostatically with vehicle or

0.35, 4.1 or 25 pg MPP5/gram of prostate were
teatehatrodiga b (/5 high dospienimalsigere s&a axith hese signy eompprsd to] 1@ that

i nohi st. 1.eal a4, pe PSA and MPP5

%%corsaﬁv%d;&l&gtn%g%lﬁgggﬁ)ﬁ}&m |%Di{yggtoa4r$t. | mage

anal ysis: Hi stol ogical sections of nonkey prostate

Men&tugdyal uat ed using 1.25 X objective. Metanor phTM

sof tware package (Mol ecul ar Devi ces, Sunnyvale, CA)
outline the total area of the prostate

%@n%%g%%&?he total area of MPP5 induced injury. This

software provides total area as nunber of pixels. A1l

Bedifucyiniog aazioepsrigbitad and/errpraniien) vwab pated in sompsangnals from all IP

e

aiohlcainy et Adiniah4(d4 (278 asichverge!. withoedslesh diseharga frofm both eyes

SR 1SS AL S S

(normal ) nonkey prostate denonstrated that the
LOFoah@dngsptilonkey prostate is simlar to the human
prostate in terns of glandul ar norphol ogy, and
| Stributio s restricted to col umar
@be?et‘ﬁaesll%?g ecg%‘ﬁg%d){o?%&?he ducts. The nonkey
prostate gland, |ike the human, surrounds the
YOphthelmoloFher ef ore, the nonkey prostate represents
t he best avail able ani mal nodel for studying

' j [Poy of the PSA-activated protein
?%E(AI ‘Mné’ilé %@gﬁﬂ@a{%%élffrf{}i%%st ed intraprostatically. _
Mor phol ogi cal characterization of the prostate tissue
adi¢maiolbgy i buti on of PSA and MPP5 in 25 the prostates
fromthis study showed a dose-response in the '

BIP23hiRGE $8RIna®d oPDRSL, 3ld8scdanRaL (dld QB dRSREARE wh 3 ih Gome
g/ g prostate; however,; there was no significant

4,14

whitsr @Esperampfem MWhite blagd 26l BBE) neptraphils mapesyte Fachpasophd jcounts
» S r f A : RS [

TOE 31800k et gl i Sy R DB 9 o

Biatistibally sipmifjtast iimjrensdsi owareofals@Sseend. ip pean Icopescwlarmaigeeglobin

appr oxi 50%.0f the. total i
e o T G
Dbgeaba3twitte redofded ilptidestnmdfibstine r@Bulpdytes af alcibsedevels 0 Astight, but
er | obe of prostate. In-treated.areas where 5

e N R SR SR R e “°§°F Bl dose toves,
hitafrStbestati2RA siphicitco gt 28@g. nar kedly decreased, while in
adj acent, uninjured areas of the prostate, PSA 5

taj ning was nqormal,.in distribution and degree. '
Sty Hnh SR B erRY RS Grots i g e MPRYSmc,
Biirb Al dnd basogilil uik Whe inctdagd g VML, 8APVNnd addesll BSiAbution width
production. The results al so denpnstr.ated thatccihe
RV} ivstrt plom imgreaspbpnd HEiaent £pp @brotie FUTHRSYFhPEF ctecstseh [n
Simhl0 ferfintled AR 14%@%%5&4@6&, Bcfeads wirh QA id KD Wiagd WPV only.
38. At 15 days post-dose, ng _residual NMPP5 was

SibseIBdays ftobseration, gherpgeses nadiderencesoted dn hemgielogy/proyngisry The
not appear to penetrate the grost ate 10capsul e in any
of the sections evaluated i8°this study. Table 15:

Area and Percent of Prostate Damage from MPP5 Dose-
0.35 Ftg/g prostate 4.14 gg/g prostate 25.79 Ftg/g

prostate Area
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(cnR) Percent Area (cnR) Percent Area (cm) Percent
0.33 20.2 0.78 46.6 0.57 63.4 0.36 30.2 0.87 47.9
0.32 232 020 13.8 0.89

WO 2006/133553 ~ PCT/CA2006/000971

changes noted in animals terminated after 1 day of observation were considered test article-
related and were correlated histopathologically. The results shown following the 15-day and
28-day observation period demonstrate evidence of recovery from these changes. Other

minor differences were considered incidental and unrelated to treatment.
7. Serum Chemistry

On Day 2, dose related increases, attaining statistical significance at 25 pg IP, were seen in
mean aspartate aminotransferase and alanine aminotransferase concentration. These were
considéred marked changes at 25 ug. Tncreases in direct bilirubin, urea, creatinine and
triglyceride concentration were also noted at 25 pg IP. Decreases were seen in glucose
concentration at 25 pg. Albumin concentration was decreased at >10 pg with an associated

decrease in albumin to globulin ratio and decrease in total protein concentration at 25 pg only.

In animals treated 25 pg IV, a slight increase was seen in urea and calcium concentration. A
slight increase in globulin concentration was also noted with a corresponding decrease in
albumin to globulin (A/G) ratio. The changes in globulin (and consequently in A/G ratio)

were considered possibly related to inflammation at the injection site.

At Day 15, é_’tatistically significant decreascs were seen in triglyceride concentration at all dose
levels including IV freated animals. These were considered of no toxicological significance

and possibly related to minor alterations in lipid metabolism.

At Day 29, an increase in alanine aminophosphatase concentration and a decrease in indirect
bilirubin concentration was noted at 25 pg IP only. These changes may be related the
secondary changes described histopathologically. '

There wete no other toxicologically significant changes.
8. Urinalysis
There were no apparent effects on urinalysis parameters.

9. Toxicokinetics

%0
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54.9 0.51 41.0 0.46 36.8 1.23 56.6 0.47 51.0 Average

| A Standard Deviation) 0.33 0.11 25.3 5.9 0.94

0.20 51.5 + 2.9 0.47 + 0.11 44.7 9.8 'Danmmge
woarwases cent of total gland) foll ow ng inj etV@©R0@H000971
25 pL per lobe In treated areas where MPP5 induced
significant infarction of normal glandular tissue,

B?Sma rancsntatimsm@ MRES weaw kachially d@ﬁ&ré@@@@h inflyvidual japioelstof each

area PSA st.aj.ni.n

e P ErEroRR oo i Bt ol s po papperd o
dvsa%vm Iwktengpt (nbnmhkddrmarrdlﬁ@ itd balyi @l praseatel welghtt HVIRP ves not

St apIE T & Restrd ot il o R e e g DR e

It select for epithelial . ceI | s that produce | ower
T €¢edrsupd fplaRifconbimtritivAs SﬁMPHSi gegsra&@sinoﬁh&é with ﬁlcfemsirtghbse levels
Thi s .l ac

scul. cuff surroundi.n e
S R R R R Rt
SHRAAIfFont ARBndIAE K 10f MPPY wad @RichbIE apito J4Mots Yo dnfndidteadd & 10
ug, 8 hours in animals treated at 25 pg and 48 hours i Group 5 (25 ng, intravehous). In all,

three composite profiles were obtained and considered for further evaluation.

A terminal phase could be estimated for the composite IV profile, where the terminal half-life
was estimated as 12.8 hours. For the remaining profiles, a terminal phase could not be
estimated with confidence. Therefore, all parameters derived from k (ti2, AUCo.or and %
extrapolated) were not reported. For the IV profile, the percent of AUCq.inf extrapolated from
AUCo.tas was less than 6%, indicating that this profile was well characterized from the

experimental data.

Following infraprostatic dosing, observed tmax occurred at 4 hours post dose for all cases, with
peak levels of 2.95 and 3.51 ng/mL at 10 and 25 pg, respectively. The observed AUCO.t[jast
decreased at the higher dose (48.5 vs 22.4 ng'h/mL). This result was biased, however, by the
shorter tiust observed at 25 g IP (8 hours vs 24 hours at 10 ug IP). Following IV dosing the
Cmax could be back extrapolated to time 0 hours with a value of 81.3 ng/mL. The observed
peak value (at the first sampling time) was 74.3 ng/ml. The systemic clearance (CL) and
volume of distribution (Vy) was estimated as 46.3 mL/h and 841 mL, respectively.

Dose linearity following intraprostatic dosing was assessed at 10 to 25 ug dose levels using
dose normalized mean peak plasma concentration and area under the curve exposure
parameters (Cmax and AUCcs, tespectively). Both dose normalized cxposure parameters
were decreased from 10 pg to 25 pg. This could be indicative of limited absorption of MPP3

into the systemic circulation from the prostate.

Based on the areas {(AUCo.iast) observed in the mid to high doses following intraprostatic

administration, the percent bioavailability was determined by comparing these areas
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urethra. Thus, a small volunme (25 itL) injection of
MPP5 into a single |obe of the prostate can produce
significant infarction of a large area of
wesalgdEaci ng gl andul ar tissue in the nornmal PGRBHAIY6/060971
prostate w thout S|gn|f|cant injury to non- PSA
produci ng structures (e.g., urethra). 5 EXAMPLE 14:
Tw@xzqd{t@osml)l LY tbo@@cmoami@@d a1 iobiginer ollowing yintygrenous
r est abli sh
51%%%‘@%&%@%#@??@?%@?!2%??&%29 TERPAIRE, E5' and D
fO||OMAng single intraprostatic dose of MPP5. MPP5
WaSrzeaoightt ered to mal e beagl e dogs (1/group) via
intraprostatic injection (left lobe) of 0, 50, 107,
ZfproQitic&abd 9 i n a dose volune of 100 gL (based on
prostate wei ght, these doses 10 were equivalent to O,
22 24. 4, 40, and 72.2 Ftg/g prostate, respectlve y) .
Ehanessin phiolits e acliys orapn ek (orsapawiehbigdodyiweieht), Perasienally
\é\ﬁﬁ’m@)sﬁfgﬁ&ﬁ leﬂlﬁean&r wirh ﬁ&%nﬁle §1§)§t§tte %q aﬁfs‘fiﬁfﬁgé %%E] and in the

clinical observations, body we , consunption
élecg o srictifige RpatZn é’r(@@yc wqrmr@ngﬁé nao%a p(péﬁ"/ehigher in animals at 10

P | at Q t h
MERL RS of LR Do bl Profie Yt ST fo g lover
obmpakd t@é@ﬁ?ﬁgﬂ?&d anifhiaB Of mgr;] dhanntiovah 2{%tovan ek >10 g on Day
i st 0 ark areas,. the 1 rost at e exten

ﬁ?? @ab% gfnatcplasw&afr%ﬁb{h@ N e cﬁpgﬁn weights
Bﬁﬁﬁtel 6% heweR RISk BADay R borhyafed tAGHRe. AtheAvadkdidered

the P5-related effects noted within the prostate.

P secpIry pBeee ddecovered byddy 1Ay, the dark areas were

nore nunerous, and the |eft |obe of the prostate was

gmhaﬁggqnaﬁﬁﬁreases in the severity of these

pathologlcal changes were considered attributable to

the anti ci pat ed. pharmacol o cal ef fect of MPP5. The
SndPa e a%pﬁglé a2 ;Eg We@d“@ﬁg IG%W?IghtS of approxnnately 21%

8otk R KPS AbIE GithRAXhiGbIbYieal EHRIaBd and RRHRFEBY Day 15.
treatnent-rel at ed macroscopi ¢ changes were observed

|n the_pr ate, with limted associated effects on
Fﬁﬂ%ﬂ@ﬁ@wor adj acent abdoninal fat tissue, with an
|ncreased severity at the 400 ug level. The dog
MIos$tadye shares structural simlarities with the
human prostate, including a 2-1obe structure, nature

S U Sehd S50 A5l AR s

ﬂ@ﬁﬁ&&ﬁ&@m@ rﬁd)tﬂﬁ‘l@,ranﬁ reamgb@éhmfreﬂﬁgr mhalﬁ lréi)&ld@l éﬂm&y 1 (Nos.
pr ost
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The cani ne nodel shows that in the absence of PSA,
MPP5 is not activated at extrenely high doses,
denonstrating the safety of the non-activated
prodrug. Rats and nonhuman B?inates, in contrast, are
known to express a PSA-like kallikrein and PSA,
respectively, and have been 5 shown to be sensitive
to even Iow concentrations of MPP5. Thus, although
the dog prostate is anatomcally, simlar to the
human prostate, it does not appear to exhibit a
functional relation to the human gland in ternms of
MPP5 activation, and, therefore, the dog was not
pursued further as a toxicol ogy nodel for MPP5.
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titer. 10Simlarly, one of the two ani mals that
received 5 peg MPP5 exhibited a titer. Both animals
that received 25 peg MPP5 efhibited a titer. Titers
for each animal at the pre- and post-adm nistration
bl ood draws are listed in Table 16. Table 16:
Antibody titers in nonkeys after adm nistration of
MPP5 G oup
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WO 2006/133553 : PCT/CA2006/060971

generally correlated with the macroscopic findings. These alterations indicate an irritating

effect of MPP5 at the prostatic injection site.

Numerous microscopic observations in other tissues were considered secondary to the
prostatic injection site inflammation either by expansion into adjacent pelvic organs and
throughout the abdominal cavity or systemic reactive and/or degenerative changes. Acute and
chronic inflammation with or without hemorrhage and fibrosis of capsular or serosal surfaces,
respectively, were observed in fat, liver, large and small intestines, pancreas, spleen, stomach,
seminal vesicles, epididymis, testis and urinary bladder. Reactive and/or degenerative
changes included: bone marrow myeloid hyperplasia; increased extramedullary hematopoiesis
in the spleen; lymphoid atrophy and/or hyperplasia in lymph nodes, spleen and thymus;
hepatic mononuclear infiltrate, single cell necrosis and increased mitotic figures, and;
testicular atrophy (with concurrent epididymis oligo/aspermia). Splenic lymphoid atrophy
would account for the low spleen weights noted in males at 25 pg on Day 2 and therefore,

considered secondary.

A specific cause of death was not identified for two males (25 pg) found dead on Day 2.
However, it was assumed that the severity of the prostatic inflammation with its proximity to
kidneys and concurrent systemic degenerative alterations may have contributed to the death of

these animals.

Other changes were sporadic, incidental, agonal or were expected in this age and breed of rat

and not directly treatment-related.
Intravenous Injection

Microscopic changes attributed to MPP5 were observed at the tail vein injection site on Days
2, 15 and 29. Minimal to marked acute inflammation of the dermis and subcutis on Day 2
was characterized by fibrin, hemorrhage, necrosis and mixed cell infiltrate \#iﬂl or without
epidermal ulceration and crust formation in the majority of amimals. One animal had
moderate necrosis spreading to adjacent tissues and regional lymph nodes. A reduced
incidence and severity of changes on Day 15 and 29 suggested progressive recovery. Chronic
inflammation characterized by fibrosis and mononuclear infiltrate was observed with or

without epidermal ulceration and crust formation and infrequent necrosis and inflammation of
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WO 2006/133533 : . PCT/CA2006/000971

the adjacent bone. Microscopic findings generally cormrelated with macroscopic alterations.
These alterations indicate an irritating effect of MPPS5, particularly in perivascular tissue at the

injection site.

A low incidence of changes in other tissues was considered secondary to the injection site
inflammatory changes observed on Day 2 and generally, recovered by Day 15 and 29. These
included: necrosis and inflammation in the spleen; perivascular neutrophil, mononuclear or
mixed cell infiltrate in the epididymis, seminal vesicles, testis and liver; bone marrow myeloid
hyperplasia; lymph node edema; lymphoid atrophy in lymph nodes, spleen and thymus, and;
testicular atrophy observed on Day 29. Increased liver and spleen weights on Day 2 had no

microscopic correlate.

5 Conclusion

o In conclusion, the administration of MPP5 by single intraprostatic injection at dose levels up

to 40 pg or infravenous injection at dose Ievels up to 50 pg resulted in mortality at 25 pg and
40 pg IP with no clear causé of death, however the extent of the test article related prostatic
inflammation and with proximity to the kidneys and concurrent systemic degeneration were
considered potential contributory factors to the deaths. Mostly reversible changes were seen
in clinical signs (>2 png), hematology and clinical biochemistry parameters at >10 pg.
Pathological changes persisfed at all dose levels in a dose-related fashion but showed evidence
of regression in animals treated intravenously. Consequently, the no-observable-effect-level

(NOEL) was not determined for either the intraprostatic or the intravenous route.
References
Dunn, O.J. 1964, Multiple Comparisons using Rank Sums, Technometrics, 6, 241-256.

SAS Institute Inc., 1999.SAS/STAT® User’s Guide, Version 8, Cary, NC: SAS Institute Inc.,
3884 pp.

EXAMPLE 7: ACUTE TOXICITY OF MPP5 IN MONKEYS

This example shows preliminary results of a study indicating that intraprostatic
administration of a histidine-tagged MPP comprising a PSA cleavage site (MPP5) resuits in
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clinical signs (twice daily), food consumption (once daily), body weight (Days -1, 3, 8,

-—1—h—¢—|-—r
D

and 15), electrocardiograms (prestudy and Days 2 and 14), and ophthalmic condition
(prestudy and Day 14). Clinical pathology indices (serum chemistry [inéluding C-
reactive protein], hematology and coagulation) were determined prestudy and on Days 3 and
14. Blood samples were collected for toxicokinetic -analysis, antibodies to the test article
and prostate specific antigen (PSA) at various time points following dose administration.
Eight animals were euthanized on Days 3 and 15 as indicated in the Table 11. At
termination, a full necropsy was conducted on all animals, and tissues were collected
(including selected periprostatic tissues), preserved, processed and examined

microscopically. This study evaluated the acute localized toxicity of MPP5.
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CLAIM5 1. A nodified pore-formng protein for use in
the treatnent of benign prostatic hyperplasia (BPH),
said nodified pore-formng protein derived froma
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according to any one of clainms 23 to 32, wherein said

nodi fied pore-forming protein further conprises one

or nore nutations in a binding domain of said
natural |l y-occurring pore-formng protein. 34. The use
according to any one of clainms 23 to 33, wherein said
nodi fi ed pore-form ng protein further conprises an
affinity tag. 35. The use according to any one of
clainms 23 to 33, wherein said nodified pore-formng-
protein is fornulated for im®graprostatic

adm ni stration. 36. The use according to any one of
claims 23 to 34, wherein said nodified pore-formng
protein is fornulated for intravenous adm nistration.
37. The use according to claim 23, wherein said
natural |l y-occurring pore-formng protein is Aeronpnas
hydr ophi | a proaerol ysin. 38. The use according to
claim 37, wherein said nodified pore-formng protein
conprises an activation sequence cl eavable by a
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45. A nodified Aerononas hydrophila proaerolysin

protein conprising one or nore nutations in a |arge

| obe bi ndi ng domai n, and one or nore
war med/sssssspeci fic nodi fications sel ected fropgBcazo06/000971

prostate-specific targeting donmai n capabl e of

sel ectively targeting prostate cells and an

aﬁMbwatlon sequence cleavable by a prostate specific

Y . ] lysinis
cells, and
5 defined as
wherein said
bi ndi ng
sition R323,
on at
ysin protein
red] fi ed
SRERNOR - ' ' =y -specific

t%ﬁ’e@ﬁ' tiCPERREH ioeesediy sl LIPS coyDERCTIE @O Eee=0bips i N
proteln accordlng to cIa|n145 , Wherein said nodified
proaerol ysin protein conprises an activation sequence
EL ﬁvable by a prostate- specific protease. 48. The

d ?Tﬁﬁmﬁ?oaeroly3|n protein according to claim45
wherein said nodified proaerolysin protein conprises

Blopd eeipht erefeRolldctield Gy vanipgadtins gf 49 avdilablavdh, Rrferably femoral. The

activation seq ce cleavable by a prostate-specific
| #@ft@aé’@}lmw?s mbendghe oFsaeiiant it BF%B%QQ@- protein

according to any one of clainms 45, 46, or 48, wherein

Bahdetfrs ARdIe@- speci fic targeting domain is

| ut ei ni zi ng hornone rel easi ng hornone, or an anti body

to prostate-specific nenbrane antigen. 50. The

gnﬂ %%ed proaerol ysin protein according to any one of
rar 45, 47, or 48, wherein said prostate- speC|f|c

proTease T3 pro TRk C_antT ger
W Rédbod LafPRETY ot | | Pmﬂrﬁﬂﬂéﬂuﬂﬁém 0] e uran
grarmdotar—Rat+TRrerrr2: SE%EWSEQJENCE

LI STI NG <110> Prot ox Therapeutics | ncorporated
BUCKLEY, Janes Thomas <120> Met hod of Treating or
eventi ng Beni grmitbigs baimbt@s Hy per pl asi a Us| ng
kel blodd Gt FABE)RountO T | iedn &b vibma Bicw L 50> -104PCT
< oD GdndaAior? 0O | %iddn domusd i khamobldin dofcorfrai@OMeH B4 ] <170>
Fa&hﬁ&@ for VVndcwmuwewslon 4.0 <210> 1 <2J1> 1410
N Gl P e <221> CDS

ik 1 hite blooy ) gmented heutrophi, band naulrophll Iymphocyfe mnnocyla
<2@? o CE’%Q

Pl s a5 AEpIIpabe,
* The blood smear from all snimals will b examined ataach timepoint [lrrduding prestudy).

¢} Coagulation Parameters

Samples were collected by venipuncture of any available vein, preferably femoral. The
collection volume was 1.8 mL and the anticoagulant was sodium citrate. The samples were
processed to plasma and the following parameters analyzed: Activated partial thromboplastin
time (APTT), prothrombin time (PT), and fibrinogen.

100



10

15

20

<400> 1 gca gag ccc gtc tat cca gac cag ctt cgc ttg

ttt tca ttg ggc caa 48 Ala Qu Pro Val Tyr Pro Asp

Gn Leu Arg Leu Phe Ser Leu Ay Gn 151015 gtc tgt
wWiORe@essaag tat cgc ccc gtc aat cga gaa gaa ®EHCAMB6/000971
96 Val Cys Gy Asp Lys Tyr Arg Pro Val Asn Arg Qu

AQu Ala Gn 202530 agc gtt aaa agc aat att gtc ggc

df gUsihQlys§gg caa tgg caa ata agc 144 Ser Val Lys Ser

Asn Ile Val Gy Met Met Ay Gn Trp Gn-lle ser

54Q45 ct cCCc aac t tc,aft at ccC
St e i S e B e By Wty 2
hdmes ATRE ddsin¥) 418 By SstocdhydsisAobairell ¥t rfebrpsd 0 PREDBI&BorPRRINEGRs as
aca tcc aat acc tgg tgt tat c acc- aat cct
2" ablkb ép%ﬁg ey watg proggsged genording o smgar ¢ pigcedyres kpgpm in the
B§o Thr Asn Pro 65707580 gtt acc ggt gaa ata ccg aca

ctg tct gcc ctg gat att cca gat ggt 288 Val Thr Ay
GQu lle Pro Thr Leu Ser Ala Leu Asp Ile Pro Asp Ay
Boyvipgpargneieryvae gakzsdt g cag tgg cga ctg gta .cat
gac agt gcg aat ttc 336 Asp GI u Val Asp val Gn Trp
<<y DB 100105110 atc aaa

(o7 s - ' ggt tat -gcc tgg
rq 384 Te Lvs Bﬁrm Thr_Ser_Tyr LeulAla Hs Tyr Leu
ERgOT 2@‘“@1';17“17'; ggc—ghc aat cac agc caa
cgt 432 Ay Ay
Tyr Val Ay Gu Asp Met Asp Val Thr
Arg 130135140 gat ggc gac ggc tgg gtg atc cgt ggc aac
tgt gac 480 Asp Ay Asp Ay Trp Val
F'%a%r%c%%"‘%gﬁ Asn Asp Gy Gy COys Asp SEQUENCE
LI STI NG 145150155160 ggc tat cgc tgt ggt gac aag acg
glexigeldnetin§argples agc aac ttc gecc 528 Ay Tyr Arg Cys
Ay Asp Lys Thr Ala Ile Lys Val Ser Asn Phe Al a
S%Zécotﬂ@éte eﬁﬁ)&cﬁ?et of(&ﬁf aﬁﬂﬁ’olea&% thef‘éra@@gferﬁ&%l Sfples

gat tc acc cag tcc 576 Tyr
takorsprigr & ctgssyg gt Y 4, B4 :gdﬁiS §@.|:1‘S postdose. The collec‘aon volume

was 2 mL and no anticoagulant was used. Samples were processed fo semm.

0,

Sera were divided into fwo aliquots of approximately equal volume. - Each sample was
labeled with the animal pumber, dose group, day of collection, date, nominal collection
time, study number and aliquot number. Samples were stored at approximately -70°C, and

were analyzed for MPP5 concentration by ELISA.
2. Antibody Samples

Samples from all available groups/animals were tested. Samples were collected by
venipuncture of any available vein, preferably femoral, prior to dosing and on Day 14. The
collection volume was 2 mL. No anticoagulant was used. Samples were processed to serum.

Samples were stored at approximately -70°C.

Prostate Specific Antigen Analysis
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180185190 gac cgc cag ctg gtc aag act gtg gtg ggc tgg
gcg gtc aac gac agc 624 Asp Arg G n Leu val Lys Thr

val Val Ay Trp Ala Val Asn Asp ser -195200205 gac acc
Wik Ras55CC ggc tat gac gtc acc ctg cgc tac gefcRs@eno0oT
gcc 672 Asp Thr Pro A n Ser Gy Tyr Asp Val Thr Leu

Arg Tyr Asp Thr Ala 210215220 acc aac tgg tcc aag acc
Sampleacioont all g@datdt grageangags aage gestpdac Samigles Tere Asliected by

B Sl 08 AP e il Rl B g e X 04 3, ane

1§t ghey gylegtiva valvmeowa Zaile e enticG@ulfttrwisyisedASamplys weth@rocessed
thYtund s 8 deGtprofhalypddU Thr G N Leu ser 245250255
atc gag att gct gcc aat cag tcc tgg gcg tcc cag aac
gc tcg 816 Ile Qu Ile Ala Ala Asn Gn Ser TI' p
1%%%‘“%&“’0 Yres g ApgtomigPatheegy 260265270 acc acc acc tcc
ctg tct cag tcc gtg cga ccg act gtg ccg gcc cgc 864
Tenminkkion: Tihhe Sdmall earcSamirGiad tgeksavalinafiog whilounlbr degghnesthesia
Pro Ala Arg 275280285 tccaaag atc ccg gtg aag ata gag
ipduged with kefgmige @ng Reuthanasia ¢ (ot egvplener Feoglgatiqng wapeywithheld
oVarhighdisriol loRhday o QMdrifide! TheYehirfiPwAS Pactiti®d 8&ordgto the following
é?g 95300 ccc tat gag ttc aag gcc gat gtc agc tat gac
" Ecc ctg age -.ggc 960 Pro Tyr G u Phe Lys Al a Asp
Val Ser Tyr Asp Leu Thr Leu Ser @y 305310315320 ttc
TPTC tU T gygC daacTygcet tet=-acec—TtqgCc CCg gac
gg:.’pcqt W§§g%l1”§’°ﬁ‘€ﬁsm TEp e gAEn Jla Trp Tyr
hp s Pro As® Asn Arg[32533033% ccg aac Jtgg aac cac
h|s—1éee}1f-1—-l-|i-§—.'FI=1-|—F‘I%— yr Lys Asp
t gg gac aag
cgt tac atc ccg ggt gaa gtg 1104 ser ser lle Arg Tyr

Khdl BbGP VAl VS 1ot Bhallbiddy I Weohths Ghidin€d bt éBlops3oB8R 8P 38R duled

aag tgg Efgg gac tgg aac tgg acc ata cag cag aac ggt

apd yngcReduled Saqrifises. | Jhis Thqdy Tpishts frasTRssd A8 neatqufsteTRgap/bedy and
ofgal/bfdiwdgh rddby Leu Ser Thr 370375380 atg cag aac aac
ctg gcc aga gtg ctg cgc ccg gtg cgg gcg 99 atc 1200

(%l{%%s @cgos'ﬁ%pgr: % Qof p%{e 'grloasls r'?ércgnp\s@lwangolﬁdlﬁ‘:rte% oﬁraﬂ avn?nlmléa‘rfc%nd dead

or sacrificed during the study (both scheduled and unscheduled sacrifices). The necropsy

included examination of: Carcass and musculoskeletal system, all external surfaces and
orifices, cranial cavity and external surface of the brain, neck with associated organs and

tissues, thoracic, abdominal and pelvic cavities with their associated organs and tissues.

Urine samples: Urine (as available to a maximum of 5 mL) was collected from the
bladder at necropsy and :analyzed as described in the Clinical Pathology section of this

protocol.

Organ weights: The following organs (when present) were weighed before fixation.
Paired organs will be weighed together unless gross abnormalities are present, in which case

they will be weighed separately. The pituitary was weighed post fixation.
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385390395400 acc ggt gat ttc agt gcc gag agc cag ttt
gcc ggc aac ata gag atc 1248 Thr Ay Asp Phe Ser Al a
GQu Ser Gn Phe Ala Gy Asn Ile Qu Ile 405410415 ggt
- tg CCg ctc gcg gCt gac agc aag gtgliiﬁtlcmsﬁloo(]g»]l
Wg?%’“@g%’%zge 2" SEQUENCE Gy Ala Pro Val Pro Leu Ala
Ala Asp 420425 LI STING Ser Lys Val Arg Arg Ala Arg

430 et oC B Whahed UL Caa_ggc_ctg oel Val Asp
WA a vy On gy Tededso440 _gecg caa gag cfc tcc
g;ﬁvm‘dﬁ* ggc ttcAa G a4idly Leu—Ser—Gy—+ea—ly Phe
Fo B GS—acc—Fhr—465TTt TGk caa Pro Alla Al a
Wﬁﬁi Tna al vasicles) Spleen

Tasles Thyimus

Thyroid with parathyroids

Organ/body weight ratios were calculated (using the final body weight obtained prior to

necropsy), as well as organ/brain weight ratios.

Tissue collection and preservation: The following tissues and organs (or portions of),
were collected and preserved in neutral-buffered 10% formalin (except for the eyes, which

were preserved in Davidson’s fixative for optimum fixation).

Tissuss Collected
Cardiovascular Lronenital
ta RaATeys.
Hoart - Urinary Bladder
E@dﬂe - {oshes
Sakvary Gland imandibatan Eptciclymides
T GRS rostate

Esophadgus Petiprostate Tissues
Slompch Angd SphwnclorMuscle
Srnad niesting Biadder adiacent fo Prostals

i JIRNGOSOLT) L

Livet
Galbiader
T

[___imchoa
Lung

 Lympholdibamaiopaistic

Bone karow {stemumy

Thanus £

Sptesn -

Lytiph Modes Spinal Cord (thoreic)

%ml Othe .
i Apeal Humbar Tatioo
e Grogs Lesions

B The peoesional absence of tha parathyroid ghand from i fouling Essue section will nol requie o Teout
of the spction.
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<210> 2 <211> 470 <212> PRT <213> Aerononas
hydr ophila <400> 2 Ala Qu Pro Val Tyr Pro Asp A n 15
Ay val Q/s GIy Asp Lys Tyr Arg 20 Ser Val Lys Ser

wiiSBoels fsy/a 13540 Ay Leu Ala Agi _
ﬁ% bfs Ie 5055 Ile Lys Pro Ay Thr Al a Ser Aé(%lgtgéoomgn-

VaI Thr Ay Qu Ile Pro Thr Leu 85_ Asp G u val Asp '
His@pafboldgyl: BorAlliGinitilk hécﬁ)pklyds tRr tssttw lisBelr inTije tableuababea (except

ta}%‘éog)léggpgergtﬁ%%l iny q)aéa}}'jg‘? se(i l%% Osra&{ed w¥ﬁ! h%l?a%xgs éﬁ)e(giry and

exAfhell ¥ aﬂatenﬂzﬁﬁPéEMﬂogﬁscerﬁfmdbﬁ\ng Asp ser Phe 180
Asp Arg G n Leu.Val Lys Thr val

Statistical analyses

Group means and standard deviation values were calculated for all numerical data
obtained by Sierra, including body weights, clinical pathology parameters (excluding

non-numerical data), and organ weight data.

Further statistical analyses were performed with the SAS® System, Version 8.1. Significant
intergroup differences will be evaluated by use of an analysis of variance (ANOVA),
folowed by a multiple éomp_arisons test. The assumptions that permit use of a parametric
ANOVA will be verified using the Shapiro-Wilkes test for normality of the data and
Levene's test for homogeneity of variance, with p < 0.001 level of significance required for
either test to reject the assumptions. If both assumptions are fulfilled, a single-factor
ANOVA will be applied, with animal grouping as the factor, utilizing a p < 0.05 level of
significance. If the parametric ANOVA is significant at p < 0.03, Dunnett's test will be used
to identify statistically significant differences between the control group and each test article-
treated group at the 0.05 level of significance. 1f either of the parametric assumptions is not
satisfied, then the Kruskal-;Wallis non-parametric ANOVA procedure will be used to
evaluate intergroup differences (p < 0.05). The: Dunn’s multiple comparison test will be .

applied if this ANOVA is signiﬁcant, again utilizing a significance level of p < 0.05.
Preliminary results

Prostate: All treated animafs had lesions in their prostates (See FIG. 32C-H and 33 C-H).
Group 1 {Control) animals had minimal inflammation, hemorrhage, and fibrosis on Day 3
and fibrosis on Day 15 consistent with reaction to an injection, and healing. There were
significant severe lesions in Groups 3 and 4 (FIG. 32E-32H, FIG. 33 E-H) and 33F). There
was no difference in extent or severity of lesions between Groups 3 (5 pg/g prostate) and 4
(25 pg/g prostate). There were significant, less severe lesions in Group 2 (1 pg/g prostate).
(FIG. 32C, 32D, 33C, 33D). '
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195200 Asp Thr Pro G n Ser Ay Tyr Asp Val Thr Leu

Arg 210215220 Thr Asn Trp Ser Lys Thr Asn Thr

Tyr Ay Leu Ser 225230235 Thr Lys Asn Lys Phe Lys Trp
wlrodaesssyal Gy Gu 245250 11e Gu Ile Ala AGas06/000971
Gn Ser Trp Ala ser Gn 260265 Thr Thr Thr Ser Leu

Ser Gn Ser val Arg Pro 275280 Ser Lys |le Prg Val
Op gy P [the pomany 182FLpY go tE?/@“Z'gGEQ’BﬁS praguklye n@;rasxﬁxfgarﬁga/garts of the

p&ﬁé%ﬂl Vdenspid Bdflorfiage, Lol Mix@d Toep #ellymikdhtion Adiflafingxtion was
325 _Pro Asn Tr

325 ) Trp Asn Hi's Thr. Phe val 340 Ser roll
PP TR oy 1 JeST miaRkeE e P PR 6%@%“‘%‘3}’3@“- fn
solkePardds AhedS Rasl liquefRiivel fddrodibr Cdabwiatise med@bsts AanmiE yn Gaup 2 and

Ser Thr 370375380 Met, G n Asn Asn Leu Ala Arg Val Leu
mpglggatpiognazkgd ISA\?’@O“RF gé*“éﬂ Il e 385390395400

On Day 3 in Group 2, extensive repair was underway with marked regenerative hyperplasia
of gland epithclium that progressed to squamous métaplasia, at the margins of areas of
coagulative necrosis, and mild to marked activation and proliferation of interstitial cells. On
Day 3 in Groups 3 and 4 repair was just beginning evidenced by mild activation and

proliferation of interstitial cells.

On Day 15 in Group 2 necrosis and hemorrhage had resolved. Cavitation of the prostate was
not noted. The lesions had fibrosed in with minimal to mild ongoing regenerative hyperplasia
and squamous metaplasia of glands. Inflammation was primarily macrophages and
lymphocytes with lesser numbers of polymorphbnuclear leukocytes. In one animal, these

were primarily eosinophils.

On Day 15 in Groups 3 and 4, there was ongoing coagulative necrosis and hemorrhage with
more severe liquefactive necrosis and cavitation of the prostate, and ongoing mixed cell
inflammation. Repair in these groups consisted of moderate to marked fibrosis and
fibroplasia of the interstitium af the margins of necrotic lesions, with regenerative hyperplasia
progressing to squamous metaplasia of glands. Inflammation was primarily neutrophilic in
areas with ongoing necrosis but had a relatively greater percentage of"lymphocytes and

macrophages at the margins of lesions in areas of fibrosis.
Periprostatic tissues:

Seminal vesicles in 5/6 treated animals on Day 3 had minimal to moderate mineralization of
the secretion in the gland lumen. This is seen occasionally as a background finding, but not to
this extent or as frequently as seen here. Therefore this was likely secondary to changes in the

prostates. On Day 15 the only affected animal was a control.
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Thr Ay Asp Phe Ser Ala Qu Ser Gn Phe Ala Gy Asn
Ile Gu Ile 405410415 Ay Ala Pro Val Pro Leu Ala Al a
Asp ser Lys Val Arg Arg Ala Arg 420425430 ser Val Asp

ModNs8ssd Yy Gn Gy Leu Arg Let] Gu Il e PropdggaRsfoosr
435440445 Ala G n GQu Leu Ser Ay Leu Ay Phe Asn Asn

Val Ser Leu ser Val 450455460 Thr Pro Ala Ala Asn G n
Pﬁ@ﬁuﬁ‘ @retRiid had3sorR Iiffanibi@y Qi irDbé likedd Srondadyitd Clangds in the
¥‘§ ence <220> <221> CDS <222> (1)-(1410) <223>
roaerolysin with a PSA sequence substituted for the
furin site. <400> 3 gca gag ccc gtc tat cca gac cag

efppuiitsnafiy hridl of frBS i Bset, "5
Tﬂ'e%b@lﬁigﬂ%%g&% g‘%&x %‘03&%& %10@321?1 r@gs toégtgva%sa% %Iﬁac?@f?ing to the
prseyt iRrativiavapsnmired. @nun Gy sNda VGs RErRBRBBD velgeh gtitacts of rat,

t C
d@ga%oﬁge% %ﬁ hu{?}{a]‘-l p%tg}s%t%g%u%s ‘ﬂer(ﬁngut%%g v@%ﬂﬂm (fé?enﬁﬂl? percent

a‘@’ﬁlﬁﬁrﬁﬁth@hﬁp}l e ser 354045 ggg ctg gcc aac ggc tgg
gtc att atg ggg ccg ggt tat aac ggt gaa 192 Gy Leu
T dxpdshentdl protbcdl wha s folllewdVitrestapybsiieQissae Wad dbtaiFrotd &/ Sprague

Dawtél,y rat and a single beagle dog. Frozen prostate tissues were obtained from a single
Cynomolgus monkey and from a single human. Human prostate tissue was obtained as
archived research material from Johns Hopkins University IRB approved clinical study. For
this ailalysis;, prostates were sectioned (~ 100-500 mg pieceé) and suspended in serum-free
RPMI 1640 cell culture media at a concentration of equal volume of media per volume of

tissue. Tissue samples were incubated in this media at 37°C for 2 hours. After centrifugation,

'supematant was frozen at -80°C.

Hemolysis assay: Samples were thawed at 37°C, centrifuged, and the supernatants collected.
Protein concentration of each supernatant was determined using the Bradford Assay. Samples
were diluted to the same starting protein concentration. Aliquc}ts of supernatant from monkey
and human samples were obtained for PSA deteﬁninaﬁbn using a standard ELISA
{Hybritech®, Beckman Coulter) methodology. A solution of 2% fresh human red blood cells
(RBCs) suspended in phenol red-free Hanks Buffered Salt Solution (HBSS) was prepared
each day. Red blood cells were pelleted, resuspended in three volumes of HBSS to remove
excess serum and resuspended to produce a 50% solution in phenol red-free HBSS. To
prepare test samples, a 30% RBC sample was gently vortexed to suspend RBCs. Aliquots of
RBCs were added to 230 pL phenol red-free HBSS to produée a 4% (v/v) solution. To this
suspensidn an aliquot of 240 pl. of prostate section conditioned RPMI media was added, and
subsequently, a 10 pl aliquot of MPP5 from stock of 100 pg/mL was added so that total
MPP5 added per assay was 1 pg and final volume of assay was 500 pL. This

RBC/MPP35/Tissue solution was incubated for 1 hr at room temperature. Samples were then
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- cetng‘g‘u@gao ptitpt goralyemt RBecandghd0 gécpliqeat

505560 ata aaa cca ggg aca gcg tcc aat -acc tgg tgt
tat ccg acc aat cct 240 Ile Lys Pro Ay Thr Al a ser
Asn Thr Trp Cys Tyr Pro Thr Asn Pro 65707580 gtt acc

woPhoddBassat a ccg aca ctg tct gecec ctg gat att EERcHMIs000971
ggt 288 val Thr Ay GQu Ile Pro Thr Leu Ser Ala Leu

Asp Ile Pro Asp 'sly 859095 gac gaaogtc gat gtg ca
SepeR3@ntAEgm €pal} sample
wE,ch tﬁ%la\ég iTgecﬂ'{atyyQne%ﬁﬁed*ﬁ}écé@hotﬁhénéﬁ? at§40 fh Qorﬁ%ﬁloglobm

C"aaa cca acc agc tat tg gcc cat tac
retsage dygtto RBE hypiscCongrglsgrgudsd shani-geatog KBGs gnegpffvesantropyand RBCs
l)é%’éng\&"]*rﬁonl_ﬁﬂroﬂ lefdtitive b¥ntrbY! infbrder 16 Bon¥iake thd Sl b2 Rydrolysis,

(%gc ggc aat cac _agc caa tat
squabd@ggnsaﬁga@ammg g)f gtggta@gtsswggn@qpe@w&wremsgaygﬂg)llutlons .

opcfﬁ'at].— Ydf lvﬁll ﬁ1Y4 Cl}SJ 1A%Padel: 3AGRreMakd hihisAgly 130 ka3hdidOwere
gat ggc gac ggc tgg gtg atc cgt ggc aac aat gac ggc
aggsd fghemelysinByrn&feG y Asp Ay Trp Val Ile Arg Gy
Asn Asn Asp Gy Gy Cys Asp 145150155160 ggc tat cgc
Th@ies0Q indiard dagtha bgmgrroadte tisagwatreosbaptivamc ldaviog YPPS, while

528
8 DR A i VBt bl
nbttshmaag/ chtityggeardaMPi Figue3agdthagh 31‘¢ @t Wks I’AgBSAL g@pe xt has

]Jieél _hL oy AS:QSES%%& S? Eeﬁm!:r&ﬁ hkﬂnﬁlo?ﬁ&/huéﬁQPyﬁl(OJﬁﬁwﬁtw Sﬁ)’bl) This

gac cgcC t
Pgsgdikg tmotawdga@e@gg ?1@2@ wawrgst@eﬁs%ew nvéqotlgﬂg/ §“drhli‘“gng acid
@any%kmgo%y Jf ot MRL, rO30:ASID, WRH huhBm28QA2 %rﬁ%o?&c the rat

ggc tat gac tc acc ctg cgc tac gac
53 érelliRER and purmar PSR pvesimi geasoeéycyﬂcwmts/% glgpuIaPFeigiay Thus, it

i@ty Bl MAPR isTR vl 2ot BRARR 205u8 6¢ RIS ALIGE SBGEIIRRG. acC
aac acc t at ggc ctg agc gag aag gtg acc 720 Thr Asn

ofggr@?g%?@glgé@g}ggsl—ag%gré és.ésggg \élﬂ} e O serv%on t#TzX ‘?he % does not

pgisgssggg?sgsag%nacc caa ctc tcc 768 Thr Lys Asn Lys Phe
Lys Trp Pro Leu Val Ay Gu Thr Gn Leu Ser

EXAMPLE 9: ACTIVATION OF MPP5 BY PLASMA/SERUM-

The ability of serum from human, monkey, dog, rat or mouse to cleave MPP5 was

determined as follows.

MPP5 (1.073 mg/mL) was thawed on ice at 4°C, aliquoted, and refrozen at -80°C. Two

- assays were performed for each condition. S pg MPP5 was incubated in 20 mM HEPES

buffer (pH 7.4) containing 150 mM NaCl and 25 pL human, monkey, dog, rat or mouse
serum at 37°C for 10 minutes in a total volume of 250uL. In control experiments, 25 pg
chymotrypsin was added to the reaction mixture before addition of serum {positive control).
In other control experiments serum was replaced with an equal volume of buffer (negative
contrbl). The reaction was stopped by addition of 5ul of- 100mM PMSF in isopropyl alcohol
followed by cooling on ice. A 15 pL aliquot of stopped reaction mixture was added to an

equal amount of 2 x BioRad sample loading buffer containing 0.5% B-mercaptoethanol and
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245250255 atc gag an gct gcc aat cag tcc tgg gcg tcc
cag aac ggg ggc tcg 816 Ille Qu Ile Ala Ala Asn G n
Ser Trp Ala Ser G n Asn Ay Ay ser 260265270 acc acc

waChodG8ss§t 9 LCt cag tcc gtg cga ccg act gtg fEeHcLHe6/000971
cgc 864 Thr Thr Thr Ser Leu Ser G n Ser Val Arg Pro

Thr Val Pro Ala Arg 275280285 tcc aag atc ccg gtg aag
hedtel ay 457 Ccfior 5-trae teadegatyealigaateing mdtbiask pratei®pRteSeintetaptions. A 5

I ol
uir s%mggg\ﬁ%sggﬁré%g%o#stg% ?n;bré'-(e, ;:Eylg gs BR-T7 ﬁs?e@sgm‘!ﬂrcg @eﬁsmg XT
lvgéRS whging beffer (GioRgd Lg‘g@ﬂ@&@) Forigo r 6P miptigs. B’V?lwllathe gels
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[aoech@an daindtd, €AdgRergoCof Kinavdd pyrotais perliwngSens diteamitgd for each
33 %y gmdn?gcdsens%ty%f gh%g:le%éél B&Ax\lld’ib}P th® su\'{?c!lf the Bta%8d cleaved bands, after
correction for bac_kground. Percent cleaved was then compared to no-serum and serum plus

chymotrypsin controls.

Estimation of percent cleavage of MPP5 was accomplished -by electrophoresis and -
densitometric quantification of western blots. The percent cleaved was then compared to
MPP5 only (negative) and MPP5 + chymotrypsin (positive) controls to detenﬁine whether .
MPP5 is cleaved by serum enzymes. Under these experimentallconditions, cleavage of
MPP5 by human, monkey, dog, rat or mouse serum was not detectable, Table 14 shows tt_\e
percentage of MPP5 that is cleaved after incubation with various sera. Figure 37 shows -
western blots of MPP5 after incubation for 10 minutes in the absence or presence of various -
sera. Panel A shows MPP3 incubated with either 25 pL serum from human males (H) (lanes
2-5) or Cynomolgous monkey (Mk) (lanes 6-7) in 250 pl. assay volume. Lane 3 contains
MPP5, human serum and chymotrypsin, but was not incubated. Lane 8 is molecular weight -
marker. (B) MPPS5 incubated with either 25 ul. serum from Mouse (Mu) (lanes 2-5), Dog (D) '
(lanes 6-7) or Rat (R) (lanes 8-9) in 250 pL assay volume. Lane 3 contains MPP5, human -

serum and chymotrypsin, but was not incubated. Lane 10 is molecular weight marker.
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Pércent 1.45+1.08 | 0.90+0.31 | 1.78+1.51 | 1.20+1.0 1.87+0.32 | 1.33+0.10
Cleaved 1 oo

These results suggest that MPPS5 is not activated in normal human serum and also suggest
that MPP5 would not become activated in the event of leakage info the blood following
intraprostatic injection even in men with extraordinarily high levels of serum PSA. These
results are consistent with published data demonstrating that PSA is enzymatically
inactivated in the blood by serum protease inhibitors, primarily a1-antichymotrypsin and a2-
macroglobulin (Lilja er al., 1991; Otto et al., 1998).

EXAMPLE 10: ACTIVATION OF MPP5 BY NON-PSA PROTEASES

An in vitro study was performed to determine the sensitivity of MPP5 to non-PSA proteases
that the prodrug could potentially encounter if it was inadvertently exposed to tissues outside

of the prostate. Specifically, several common proteases including PSA, furin, trypsin,

_chymotrypsin, throrxibin, MMP-7, cysteine protease cathepsin B, and the serine proteases

hK1, hK2, and uPA were evaluated for their potential to cleave MPP3.

The assays were carried out as follows. Native proaerolysin (wt PA; 0.84 mg/ml.) and MPP5
at 1.073 mg/mL were used for assays testing all proteases except for assay #2 with furin, in
which MPP5 of Lot # N-PTIC-MF-PAL-BX; at | mg/ml was used.

To measure activation by PSA cleavage, 5 ug of native proaerolysin or MPP3 were incubated
in 20 mM HEPES buffer (pH 7.4), containing 150 mM NaCl. Various amounts of PSA were

“added (0-10 pg PSA according to a logarithmic scale) and incubated at 37 °C for 60 minutes
" in a total volume of 250 pL. The reaction was stopped by addition of 5 uL. of 100 mM PMSF

in isopropy! alcohol followed by cooling on ice. A 15 pL aliguot of stopped reaction mixture
was added to an equal amount of 2x BioRad sample loading buffer containing 0.5% B-
mercéptoethanol and heated at 95 °C for 5 minutes. The sample was electrophoresed on pre-
cast 10% Tris-HClI gels using XT MOPS running buffer (BioRad Laboratories) at 200 V for

30 minutes. The proteins were detected by silver staining.
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wi MosAS sy s Tyr Arg Pro val Asn 2025 Ser ValpdgyEa20§d000971
nﬁﬁgeabal Gy met Met Ay 3540 Ay Lea Ala Asn Gy

Trp Val Ile Met Gy Pro 5055 Ile Lys Pro Ay Thr Ala
TO@Kcadsn acThatioﬁrl:p s cI6SARY B svlaly #ThfivaQuy ofNagive P4 @rMPPS were

m'&pbgateil‘il in 2 ﬁﬁ?E% gﬁq%g&%ﬁ@ Eon(augr %/ ?#hrﬁ%[gié@%anﬁaﬁllggg #nounts

ofugin -3. 2'ﬁg rof fuein adcbBibR0o a iogarxthmlc scale) at 37 °C for 10 minutes in a total
volume of 250 L. The reaction was stopped by addition of 5 pL of 160 mM PMSF in
isopropyl alcohol followed by oooling on ice. A 15 pL aliquot of stopped reaction mixture
was added to an equal amount of 2x BioRad sample loading buffer containing 0.5% -
mercaptoethanol and heated at 95 °C for 5 minutes. The sample was electrophoresed on pre-
cast 10% Tris-HCI gels using XT MOPS running buffer-(BioRad Laboratories) at 200 V for

30 minutes. The proteins were detected by silver staining.

To measure activation by furin cleavage in study #2, five ug of native PA or MPP5 were
incubated in 20 mM HEPES buffer (pH 7.4) containing 150 mM NaCl, 1 mM CaClzand 0 to
3 units of furin at 37 °C for 60 minutes in a total volume of 250 pL. Note that in earlier
experiment (Furin, Study # 1), the incubation time was 10 minutes at the same enzyme
concentration. The reaction was stopped by addition of 2;5 gL of 100 mM PMSF in ethanol
followed by cooling on ice. A 15 L aliquot of stopped reaction mixture was added to an
equal amount of 2x BioRad sample loading buffer containing 0.5% [(-mercaptoethanol and
heated at 95 °C for 5 minutes. The sample was elecirophoresed on pre-cast 10% Novex Bis-
Tris Nupage gels (Invitrogen) using 1 x MOPS-SDS running buffer at 200V for 50 minutes.

The proteins were detected by silver staining.

To measure activation by chymotrypsin, 5 pg of native PA or MPP5 were incubated in 20
mM HEPES buffer (pH 7.4) containing 150 mM NaCl and various amounts of chymotrypsin
(0 - 500 ng chymotrypsin according to a logarithmic scale} at 37 °C for 10 minutes in a total
volume of 250 pl.. The reaction was étopped by addition of 5 gL of 100 mM PMSF in
isopropyl alcohol followed by cooling on ice. A 15 pL aliquot of stopped reaction mixture

was added to an equal amount of 2x BioRad sample loading buffer containing 0.5% B-

 mercaptoethanol and heated at 95 °C for 5 minutes. The sample was electrophoresed on pre-

cast 10% Tris-HCI gels using XT MOPS running buffer (BioRad Laboratories) at 200 V for

30 minutes. The proteins were detected by silver staining.

To measure activation of MPPS by thrombin in Study #1, 5 pg aerolysin-related protein
(native PA or MPP5) was incubated in 20 mM HEPES buffer (pH 7.4) containing 150 mM
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Arg Cys Ay Asp Lys Thr Ala 165 Tyr Asn Lets Asp Pro

Wf}%@%ﬁg sPhe 180 Asp Arg G n Leu val Lys Thr péalca2006/600971
195200 Asp Thr Pro G n ser Gy Tyr Asp 210215 Thr Asn
Trp Ser Lys Thr Asn Thr 225230 Thr Lys Asn Lys Phe

NeGlsangrvari@scnags (of ghrankin (0-82 pg &f 823 Usifiredjrigmbigraccording to a

Q I ll'II- 0 Clion was
SRR S0 LR T Yot gt

stpgpsd by edditien cvfaﬁ kI pE100mdT BMSF (i ifonrppyl Ii‘nghDAlf%lb%‘b by peeling on

1c§eA 19 gﬁ al%ﬁx@?&‘é% edRERtidY mixfdrd il dd8ed sy 8n Aludl affolnt\&bx BioRad

hr Leu ser Ay 305310315320 :
aample loading buﬁ'er contalmng 0.5% P-mercaptoethanol and heated at 95°C for 5 minutes.

The sample was electrophoresed on pre-cast 10% Tris-HCl gels using XT MOPS running
buffer (BioRad Laboratories) at 200 V for 30 minutes. The proteins were detected by silver

staining.

To measure activation of MPP3 by thrombin in Stﬁdy #2, two thrombin dilutions, 1/66 and
1/25, were made in the thrombin dilution buffer provided with the thrombin kit (Novagen)
used in these experiments. Two reaction mixtures were prepared containing 10 pg of MPP5
(N-PTIC-MF-PAL-BX) in 1x cleavage buffer as provided with the thrombin kit. Two
reaction mixtures containing native proaerolysin with a His tag (PA-EndHis) were prepared
the same way. Thrombin was added to one of the PA-EndHis mixtures at 0.15 units and to
one of the MPP5 mixtures at 0.4 units. Total incubation volume was 50 ytl in each case. The
reaction mixtures were incubated at room temperature for 6.5 hours, and this was followed by
inhibition of proteolysis by the addition of phen‘ylniethyl sulfonyl fluoride (Sigma} to a final
concentration of 1 mM. The samples were stored overnight on ice at 4°C. They were then
prepared in 1x LDS sample buffer (Invitrogen) aﬁ_‘d heated at 70°C for 10 minutes before
being loaded and run on a 10% Bis-Tris NuPAGE gel (Invitrogen) under non-redﬁcing
conditions at 200 V constant voltage for 50 minutes in 1x MOPS-SDS running buffer. The

proteins were detected by silver staining.

To measure activation by trypsin, 5 pg aerolysin-related prote_in (wt PA or MPP5) was
incubated in 20 mM HEPES buffer (pH 7.4) containing 150mM NaCl and various amounts of
Type I trypsin (0-500 ng Trypsin according to a logarithmic scale) at 37 °C for 10 minutes in
a total volume of pL. The reaction was stopped by addition of 5 pL of 100 mM PMSF in
isopropy] alcohol followed by cooling on ice. A 15 pL aliquot of stopped reaction mixture
was added to an equal amount of 2x BioRad sample loading buffer containing 0.5% $-
mercaptoethanol and heated at 95 °C for 5 minutes. The sample was electrophoresed on pre-
cast 10% Tris-HCI gels using XT MOPS running buffer (BioRad Laboratories) at 200 V for

30 minutes. The proteins were detected by silver staining.
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Thr S P

EPES Epler (1 7 bt M ARG P ol e Pt 7% Reigours

Iﬁ?‘ﬁtaﬁ?d’lurﬂ 8236 r;.LLSﬁ{e rebBor-Rhb s@pPeditQdidiadB ok sSar oMab nVe PMSF
ady Gn dy Leu Arg Leu-Gu Ile Pro Leu Asp

lmmmmgohm Bllowed iy cgolingipnder AdP Ly aliguatod stepped reagion mixture

ﬁ%mgﬁjed SN )P%é@ pulfE (1 AR aiite £59 ﬁhl@rc@étébﬂﬁﬁﬂ and
65470 <210> <211> 6 <212> PRT <213>

hegigs 26 A5° (B0 Mty Eﬁe@@é% 0@8 PELY3s elestiorterysed on reast 10% Novex
Bis-Tris NuPAGE gels (Invitrogen) using | x MOPS-SDS running buffer under reducing

conditions at 200V for 50 minutes. The proteins were detected by silver staining.

To measure activation by cathepsin B, 5 ug of PA and MPP5 were incubated separately in 20
mM HEPES buffer (pH 7.4) containing 150 mM NaCl, 1 mM EDTA, 5 mM L-cysteine and
24-0.375 units of cathepsin B at 37°C for 4 hours in a total volume of 250 pL. The reaction
was stopped by addition of leupeptin to a final concentration of 2 pM (Sigma method),
foltowed by cooling on ice. A 15 pL aliquot of stopped reaction mixture was prepared in 1 x
sample buffer (Invitrogen) containing 0.5% 2-mercaptoethanol and heated at 95°C for 5 min.
The sample (100 ng) was electrophoresed on pre-cast 10% Novex Bis;Tris NuPAGE gels
(Invitrogen) using 1 x MOPS-SDS running buffer under reducing conditions at 200V for 50

minutes. The proteins were detected by silver staining.

To measure activation by MMP-7, 5 p;g of PA and MPP5 were incubated separately in 20
mM HEi’ES buffer (pH 7.4) containing 150mM NaCl,-lO mM CaCl; and 1,5-0.0234 ug of
MMP-7 at 37°C for 3_hours in a total volume of 250 pL. The reaction was stopped by
addition of 8.4 uL of 31 mM 1,10-phenanthroline monohydrate (1 yM final) in ethanol
rfollowecri by cooling on ice. A 15 pL aliquot of stopped feaction mixture was prepared in 1 x

sample buffer (Invitrogen) containing 0.5% 2-mercaptoethianol and heated at 95°C for 5 min.

" The sample (100 ng) was electrophoresed on pre-cast 10% Novex Bis-Tris NuPAGE gels

(Invitrogen) using 1 x MOPS-SDS running buffer under reducing conditions at 200V for 50

minutes The proteins were detected by silver staining.

To measure activation by hK1, 5 ug of hK1 was activated by 0.05 pg thermolysin in a final
volume of 50 pl of TCN buffer (50 mM Tris, 10 mM CaCl,, 0.15 M NaCl, pH 7.5), incubated
at 37°C for 1 hour and inhibited with 2.5 pl 200 mM 1,10-phenanthroline moneohydrate in

112



10

5

20

15 <210> 6 <211> 1410 <212> DNA <213> Artifici al

Sequence <220> <223> Proaerolysin with a PSA sequence

substituted for the furin site. <221> cos <222>
Aﬁ‘&@(ﬂmﬂsm'

10) <400> 6 gca gag ccc gtc tat cc
“&)]%O%lggc%?tg ttt tca ttg ggc caa 48 Ala GQu g; va

Tyr Pro Asp G n Leu Arg Leu Pile Ser Leu Ay Gn
9&%%&9@9 &gDCS)Is&hlsgﬂéih 1C0RAG bAPACHE RACPANC vaad incubated

sma@te rig 20 %ﬁEﬁgﬁ%?Eﬂ é%bXOEF%?JyGSWBHE@%g‘ Lé‘ﬁ“ &%StTA and 1-
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f(gfo@e@k%é%ﬁlg%&g fteCA g pggillqﬁ‘%}of %ﬁpeﬂ géacigﬁam;e&?e Vzas prepared inlx

3@13}6 Bt Enyitrager) %ﬁgf@ayo e gy Ws*eﬁh%halﬁélaaf%ﬂé 9@ g"gfor 3 min.
TAE S}t (106 %gﬁ@ﬁs @@&c&lﬁﬁes‘é&‘bn &tcaﬁcm"/aﬂﬁve&ails@ﬁ.ﬁ N2BAGE gels
Ile Lys Pro _ a Ser ;l'

(Enpigrogeghusbeo! e@%ﬁ%‘s‘@s nelmg&’effﬁgw f‘géi%flugf?% %@510 % 28?\3 for 50

rliGultesICie pedt€inOdre abtbct&i0y sGodr s@i@ging288 Val Thr Gy Qu
IIe Pro Thr Leu Ser Ala Leu Asp Ile Pro Asp Ay

T% mcasure activation by hK2, 1 pg of PA and MPP35 were incubated separately in 20 mM
HEPES buffer (pH 7.4) containing 150 mM NaCl and 0.25-0.0039 pg of hK2 at 37°C for 1
hour in a total volume of 50 pL. The reaction was stopped by addition of PMSF in isopropyl
alcohol to a final concentration of 2 mM, followed by éooling on ice. A 10 pl aliquot of
stbpped reaction mixture was prepared in 1 x saniple buffer (Invitrogen) containing 0.5% 2-
mercaptoethanol and heated at 95°C for 5 min. The sample (100 ng) was electrophoresed on
pre-cast 10% Novex Bis-Tris NUPAGE gels (Invitrogen) using 1 x MOPS-SDS running
buffer under reducing conditions at 200V for 50 minutes. The proteins-were detected by

silver staining.

Results of this study indicated that the sensitivity proﬁlés between MPP35 and proaerolysin
(PA) are very different, with native proaerolysin (PA) being more sensitive to the range of
proteases {except PSA) than MPP5 (Table 15). ' '
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Note: Units reported reflect those as recorded in the raw data.

EXAMPLE 11: BIODISTRIBUTION OF MPP5 IN RATS

In order to establish the biodistribution of MPPS5 in the prostate and potential distribution to

surrounding' tissues following single-dose intraprostatic administration, a radiolabeled

quantitative whole body autoradiography study using 2I-MPP5 was performed in male

Sprague-Dawley rats. The radioactivity concentration (+ S.D.) in the dose formulation was
1.6 x 10° + 44.02x 106 dpm/g (730.94 pC/g). Based on the standard deviation and the

coefficient of variation around the mean concentration value, the dose formulation was
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For quantitative whole body autoradioluminography, animals were deep frozen in a mixfure:
of hexane and dry ice for 20 minutes. Animals were then embedded lying on their right side
in a 2% CMC medium using a freezing frame according to Standard Operating Procedures in
order to collect sagittal whole-body sections. Twelve holes were made in each frozen CMC
block in order to incorporate ten I standard solutions and the two quality control solutions.
Blood spiked with “C or '®1 were inserted in four drilled holes of each CMC block, which
were used, if required, as reference dots for identification of structures pfesenting a low
radioactivity level or low contrast. Each animal specimen block was sectioned using ﬁhe
Leica CM 3600 cryomicrotome. 30 pm sections were collected and identified the animal no.,

time point, section no., section date and knife position.

The results indicated that following a sing]e-dose intraprostatic administration, the
concentration of radioactivity in the blood and plasma were low, suggesting little apparent
absorption following intraprostatic administration. The highest concentration of radicactivity
{9.445 pg Eq/g) was obtained at the first sampling time point (3 h) from the right ventral
prostate injection site. High levels of radioactivity were also observed in other lobes of the
prostate (left ventral, and right and left dorsal lobes) but decreased over time to the final
sampling point of 96 h. At this final time point, the concentration of radioactivity in the
prostate was low for all areas of the prostate except the right ventral prostate injection site
(0.268 pg Eq/g). Other than the prostate, only the bladder and the thyroid exhibited
radioactivity concentrations higher than either blood or plasma. Thyroid levels of

radioactivity (*°I} increased over time from 12 to 48-h post dose and remained elevated until

115



10

15

20

23

ggt gct ccc gtg ccg ctc gcg gct gac agc cat tcctcc
aag ctg cag 1296 Ay Ala Pro Val Pro Leu Ala Ala Asp
Ser His Ser Ser Lys Leu G n 420425430 agt gtc gac ggc

aa ggc ctg agg . ctg gag atc ccg ctc
W%%BO6&?£§°§AS Gy Ala dy Gn Ay Leu Arg Leu @C%?MOOMI
Pro Leu Asp 435440445 gcg caa gag ctc tcc ggg ctt ggc
thé ti@alogae @&ﬁt @it w-lngest aicoinRgc  Fqgesh3@d ol '3'1 G theGhyroldemay be

ngStire oh 65° accannige s e PSRy Lat e g gr Rgsciniy ere
oSkRed A THET RlrébAll SandR0034 fg EYE] KidhHO(<0D32 g BRTE), dRE3x0.045 pg
e o (ais VEIBED R0 PR SO PR TR Ty b Sl v
cofbatredidn d?rrﬂlic)z{aﬂivnﬁ(zo EIBngﬁlSqﬁg)GExtébmuy Nvgletfﬂs,loﬂ?hfbozﬁewty were
i gt P i el 4 58 s Rt i ftouion

diSet Asmr. | Tissu¥al pl@ine Watls iereas@l pvetime Tsugga@ling thhtethe MPPS was

cla?éh%g;f?r% bg&hﬁ@] ﬁggégg% Tmrﬁe, [éls%xdéhfsﬁ;rlbq’]é’n 4%502 suggests

thBeMPRS reriis la'ngp\y @y theTiyqal pteoofﬂdmlm%mn% aith Esmizfohnn@dssnpherai

.dl\é?%ut Kgp“g"ym@é{é Sgg&nﬁ’ﬁj‘gcg{gj Leu Ser Ala Leu Asp Ile

EXAMPLE 12; TOXICOKINETICS OF MPP5 IN MONKEYS

The toxicokinetics pf MPP5 were also established following intraprostatic administration in
sexually mature male Cynomolgus monkeys as described in Example 7. Four monkeys per
group were dosed intraprostatically with coﬁtrol saline or 0.35, 4.14, or 25.79 ug MPP5/g
prostate tissue using 2 x 25 pL injections (25 pL/lobe). Blood samples were obtained from
all monkeys (16) prior to dose and at 1, 2, 4, 8, 24, and 48-h post-dose. Preliminary results of
this study are also described in Exampleg 7. The following represents the finalized

toxicokinetic results of this study.

Study samples were analyzed for MPP5 using a validated ELISA method. The lower limit of
quantitation (LLOQ) of the ELISA methodrwas 5 ng/mL using 50 pl serum in duplicate
analysis. No appreciable systemic levels of MPP5 were detected following intraprostatic
administration. One animal in Group 2 presented concentrations over the LLOQ (5 ng/mL)
for all time points. This was considered unusual compared to animals from the same dose
group, and all samples from this animal were repeated in a subsequent assay for confirmation.
All original results were confirmed in the repeat analysis. As the pre-dose sample was also
over the LLOQ, it was determined that the observed concentrations in this animal were likely

due to matrix interference and were not treatment related.

EXAMPLE 13;: EVALUATION OF PROSTATE MORPHOLOGY OF MPP5S
TREATED MONKEYS
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Asp Qu val Asp val Gn Trp Arg Leu val H's Asp Ser
Alla Asn phe 100105110 SEQUENCE LISTING Ile Lys Pro
Thr Ser Tyr Leu Ala His Tyr Leu Ay Tyr Ala Trp val
Gy Gy Asn Hs ser-Gn Tyr val d
W?@é?&ég}%% Thr Arg 130135140 Asp Ely Asp G yycf[‘rgtp‘k%/é"aﬁm”“
Ile Arg Ay Asn Asn Asp Ay Ay cys Asp 145150155160

* Ffh¥r ahyfyseQloBscodichs OF dhofkeep ptogtate Tollecldan thk 8ubly Sesbited BEExamples

Asn Phe Ala 165170175 Tyr. n leu Asp. Pro Asp Ser Phe .
7 yhIzp e e NEperon & T 0LFEE S Birate RERRF o @ine
mbpholv@ ofltyGted prosvéad, iMalndHisfochentical sarinifey foAPSAAS pBefbrmed to
195200205 Asp_ T Pr ibn.ser .Gy Tyr Asp.Val Thr. Ley .
e"ﬁ\?’ﬁ’%@%“%‘ﬁn THr F%’amgl%?g 2 %ﬂ“nlgn )réva%ﬁrf P5d S ordey Jo Fpmine
diAsibutibh iof MpP5.Ahe dretucoBarsediire ddsyribel/fdlio¥img. 225230235240

Thr Lys Asn Lys Phe Lys Trp Pro Leu Val Gy Qu Thr

Mgterxlialse&hdsﬁEag%ﬂé.z 992h%s Ik geﬂanﬂerﬁ oPbe@tidis Aot Borfdo andE MPPS
Trp Ala Ser Gn Asn Ay Ay Ser 260265270 Thr Thr Thr
trgtnd maakeyJupstaty Fomareramireding spiel cpppingAt rqopgempegategSections
0%5&%&%@3@56 from monkeys dosed intraprostatically with vehicle or 0.35, 4.1 or 25 g
MPPS/gram of prostate were prepared and stained with H&E. Sections were also

immunohistochemically stained for PSA and MPPS5 according to methods known in the art.

Image analysis: Histological sections of monkey prostate were evaluated using 1.25 X
objective. Metamorph™ software package (Molecular Devices, Sunnyvale, CA) was used to
éut!ine the total area of the prostate gland and the total area of MPP5 induced injury. This
software providés total area as number of pixels. A 1 x 1 cm square was placed on each slide
as a standard to determine number of pixels/cm® The area of damage from each dose of
MPP5 was then determined and converted into em® of damage. Percent area of damage was

determined by ratio of injured area/total prostate area multiplied by 100.

Analysis of control (normal} monkey prostate_demonstrated that the Cynomolgus monkey
pfostate is similar to the human prostate in terms of glandular morphology, and distribution
of PSA is restricted to columnar epithelial cells lining the ducts. The monkey prostate gland,
like the human, surrounds the urethra. Therefore, the monkey prostate represents the beét
available animal model for studying activation and toxicity of the PSA-activated protein

1oxin, MPP5, when injected intraprostatically.

Morphological characterization of the prostate tissue and distribution of PSA and MPPS in
the prostates from this study showed a dose-response in the area/percent of prostate damage
from doses of 0.35 to 4.14 pg/g prostate; however, there was no significant increase from
4.14 to 25.79 pg/g prostate (Table 15). The largest area of calculated damage was observed
in monkeys receiving a dose of 4.14 pg/g prostate, in which a single injection of 25 uL per

lobe damaged approximately 50% of the total gland. The results suggest that the maximum
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Ser Lys Ile Pro Val Lys Ile Qu Leu Tyr Lys Ala Asp .
Ile Ser Tyr 290295300 Pro Tyr A u Phe Lys Ala Asp Val
Ser Tyr Asp Leu Thr Leu Ser dy 305310315320 Phe Leu
wirgosTspssEl y Ely Ash Ala Trp Tyr Thr Hi s Pro yASIpCAS06/000971
Arg 325330335 Pro Asn Trp Asn Hi s Thr Phe Val IIe Ely

Pro Tyr S . Asp Lys Al a 340345350 Ser. Ser Ile Arg Tyr
dagpage ﬂaki Aﬁ!ﬁl“ﬁg‘,@)’,&kfegtofﬁwwtrlplgl()p%ﬂ@%; K [pisgtgn wbimsrpes }é@’e of

proMgeTrp Trp Asp Trp Asn Trp Thr Ile Gn Gn Asn Gy~

Leu Ser Thr 370375380 Met G n Asn Asn Leu Ala Arg Val
In%e%te@?}agaa%\éfgeriﬁgf’giﬁduéeeo? si%iﬁ/nc%ixéfms 1c5)r13 2 395 Ig?a\nprqardss% PSA
st#lhlag 408 49:0Al daeseastfl awieoin\dgjacént, GeretuccAhxaasAd)fathdmpstSe,r PSA

. o >
e 3 i i gitofafls dEEY D il el BB e of
cofpranaGeniti@liol el vehum G yelind eligigatahiRS Apredigian.Valhe Seqults also

ddnfidfisifdd 12 i BAABRSR B Ubbs %’Cé}la@&e@ vé}{theAﬁl?alr aRa 464 - and
<210> 8 <211> 8 <212> PRT tificral Sequence
high-dose levels as shown in Figure 38. At 15 days post-dose, no residual MPP5 was

observed at the mid-dose level. In addlthn, MPP5 did not appear to penetrate the prostate

capsule in any of the sections evaluated in this study.

Table 15: Area and Percent of Prostate Damagél from MPP5

Dose ~ 0.35 pg/g prostate 4.14 pg/g prostate 25.79 pg/e prostate
Area Percent Area. Percent Area Percent
(em®) (em®) (em?)
0.33 20.2 0.78 46.6 0.57 63.4
0.36 302 0.87 47.9 032 232
020 13.8 0.89 . 54.9 0.51 41.0
0.46 36.8 123 56.6 0.47 51.0

Average 0.33£0.11 | 253£5.9 | 0.94+£0.20 51:?' +29 1047011 | 447498

!t;:andard |

Deviation)

'Damage (area/percent of total gland) following injection of 25 pL per lobe

In treated areas where MPP5 induced significant infarction of normal glandular tissue, PSA
staining was markedly decreased. In adjacent uninjured areas, PSA staining was normal in
distribution and degree. These resulis suggest that MPPS5 killing of columnar epithelial cells
within the gland eliminates PSA production. However, MPP5 does not alter PSA production
in uninjured areas, nor does it select for epithelial cells that produce lower levels of PSA. No
PSA staining was observed in the muscular cuff surrounding the urethra. This lack of PSA
present in the wrethral tissue may partly explain the lack of any significant injury to the
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<220> <223> PSA cl eavage site <400> 8 His Ser Ser Lys
Leu G n ser Ala 15 <210> 9 <211> 1410 <212> DNA <213>
Artificial sequence SEQUENCE LI STI NG <220> <223>

WO fagisk¢usin with a PSA sequence substit ut edpfpicabddgroonort
furin site. <221> CDS <222> (1)...(1410) <400> 9 gca

gag ccc gtc tat cca gac cag ctt cgc ttg ttt tca ttg
u@@‘g‘a c Bbus48 soidlavaBlime @6 ellYirdjectign ofMEP Ningo Ghinglt énbe Af the prostate

cémebi-oﬁm':@ s?ﬁfﬁc&rﬁ lx’nfgctyon(%% 111 Qi?'eé &4 g’@A duEg% ggg%ﬂ%qgsue in the

aag t C Cccc gtc aat a gaa gaa ‘gcc c

nyrgal wske@ Brostaip wuy@t nggmfmarg gy talonRSA ppdpcia uﬁ@tures (e.g-
uéltkﬁ‘a)g n 202530 agc gtt aaa agc aat att gtc ggc atg

atg 'ggg caa tgg caa ata agc 144 Ser val Lys Ser Asn

Ile Val Gy Met Met Ay An Trp Gn Ile ser 354045

c tNIPp atg ggg ccg ggt tat
aac gg? g:ago%ggr%gE’FLeu QWD nS Ay Trp Val Ile Mt

Aqmbt ® ﬁ@ol%ystlmrwaéﬁ&fﬁné(d ﬁtﬁhlé&gélg Qo §:Por@@d &%hg}gtge otential
-aca tcc aat acc & fog@t tat CCg acc aat cct

dirpcd m%rygroww iQ¥igjty PR \Wing\@ single ntraprostpticdpse GIFWPPﬁr &APPS
wh§ hdrfiBRieR¥i Qo BRIEDLERES dogs (1/group) via intraprostatic injection (left lobe) of 0,
50, 107, 200, or 400 ng in a dose volume of 100 pL (based on prostate weight, these doses
were equivalent to 0, 22, 24.4, 40, and 72.2 pg/g prostate, respectively). The animals were
observed for 1-week post-dose. There was no morlality, or treatment-related effects on
clinical observations, body weight, food consumption, or clinical pathology. There was no
apparent MPP5-related effect on prostate weight. Gross pathological changes were identified
in thé left lobe of the prostate and adjacent abdominal fat and consisted of dark areas of the
prostate extending into the prostatic parenchyma. Adhesions to and/or dark areas in the
abdominal fat were associated with the MPP5-related effects noted within the prostate. In the
dog tfeated at 400 pg, the dark areas were more numerous, and the left lobe of the prostate
was enlarged. Increases in the severity of these pathological changes were considered
attrib_utab!c to the anticipated pharmacological effect of MPPS. There did not appear to be
any 5igniﬁcant extraprostatic toxicity. Overall, apparent treatment-related macroscopic
changes were observed in the prostate, with limited associated effects on surrounding or

adjacent abdominal fat tissue, with an increased severity at the 400 ug level.

The dog prostate shares structural similarities with the human prostate, including a 2-lobe
structuré, nature of the acinar ducts and the existence of abundant stroma (Wientjes ef al.,
2005). Although man possesses a higher fraction of stromal tissue than the dog prostate
gland, it is not known to what degree the architecture of fibrous partitions, and the blood and
lymphatic drainage patterns, differ between man and dog prostate. Nonetheless, the dog has
previously been demonstrated as é useful medel to study the effects of intraprostatic injection
(Rosser et al., 2004). However, in the case of MPPS5, beagle dogs did not appear overtly
sensitive 1o the cytolytic effects of this compound. This is likely atiributed to a lack of PSA
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gtt acc ggt gaa ata ccg aca ctg tct gcc ctg gat att
cca gat ggt 288 vVal Thr Ay Qu Ile Pro Thr Leu Ser
Ala Leu Asp Ile Pro Asp Ay 859095 gac gaa gtc gat

Wgtz&)sﬁﬁz%si gg cga ctg gta cat gac agt gcg aat pchraca3sdsnoeT
p Gu Val Asp Val Gn Trp Arg Leu Val H's Asp Ser
AI a Asn Pile 100105110 atc aaa cca acc agc tat ct

exgessigain dogg(or ptheypenspesiiic gagymeg gargblg of gleayineMEYD). canine
m{#g i@g{f g:}f Fin HRUWbAinBe BF BSAIYIIPRS (3 Yetilied A SrlhBly YWadh doses,

ggc ggc aat cac agc caa tat gtc ggc gaa_gac |
degrogstryting gregafbcote nesactiyaly (Hrgyirqgs nRay andsaenhpgnan erates in
co\ﬁﬁ‘ést %‘é’kl‘g‘r\’ﬁ tg‘t%g gé?f:a Féﬁ?lllééaltalimn ﬂc?PSlfﬁ Qésﬁ&lﬂ@y,g{ﬂa h&&Gbeen
g C aac_aa
shgxg@ tczﬂgmsepgtpve@ 9veA§?,w @)%pel%faﬁor\yé}f MHPa- %ﬁbs %839 &tﬁ g&.prostate
is AR RofAMIYGkdhiley & 1S Muhd®d 1951@&@5 #60de0 g6 dppéar o exHilgt a Forctional
re agn %}? an gCC %gug o f%ﬂfPﬁi? Ctv?tr%g %{Qgthgﬁforesil? c%sgywas not

pd?éu'c@ ﬁ?&tlﬁ:r h@falVoQﬂ%ﬁgi &todaaﬁ)r CMBPSg afHo@eﬁer gt’he dag Gsttdly cserved to

T N TR TR T

préGiBih g 5didegpa chat BIPPS aguldtngt gbamcaagmﬁmnt ggigitygif fhugd)in rogdSA-
.qQtc aac gac agc 624 Asp Arg G n Leu val Lys Thr

prg‘g‘%“%zﬂss“@" ‘st Trp Ala val Asn Asp Ser 195200205 gac

acc ccc caa tcc ggc tat gac gtc acc ctg cgc tac gac

ce 672 As Thr Pro an S Tyr Asp Val Thr
EéMI%r hPF Pg\&g%élSEQJENCE LI STI NG
C ,aa C. L :
graer 0 es%ggﬂﬁ%ﬁ gty S Nﬁg % %1?/5 e%ﬂ.\:g %ﬁprﬁ‘_{ﬂ:&l@?'ﬁ?ynmdem
spebiys, Lxmu inBeproitis tgySIWatuthvaSZ%QmB@ZHl@le demonalgun aronkeys
U g, 95 99 990\ 8PS ibed i
(4?%'% m‘]e%gcgv&g% %Cﬁ l% Or % %% B Og E‘:g(%ta%a std gs H&Eﬂbed in
Efdmpldy. n”ﬁye perBenl 12;4@@5@2@5 ad!ﬂ@l%@i gimet to gagh lgmof &&tpr@s%e (25
98 dr BAC owhGR ESp1é Fe AGddert f th
“%Pog)ekl ae%fg%-a Crﬁsu(ﬁgr Tr pstlgﬂrgar Ser G n A%ﬁp Ay yc usn ot the
fipdigabsainy follows.
Following direct intraprostatic administration and a 2- or 14-day observation peric;d, toxicity
associated with MPP5 was confined tq the prostate, with liftle damage to the surrounding

tissues or other overt systemic effects. Results of blood analysis indicated that male

Cynomolgus monkeys express detectable levels of PSA and that intraprostatic administration

 of MPPS5 releases significant amounts of PSA into the blood/serum. PSA levels returned to

near baseline levels 10 days following treatment. No treatment-related effects were observed
at any dose level on clinical signs, body weight, ophthalmic condition, urinalysis, or
glectrocardiogram (ECG) evaluations. Serum chemistry and hematology assessments
revealed a transient cellular and inflammatory response.  Transient acute phase
immunological responses were observed in all groups on Study Day 3 and were attributed to
inflammation associated with the surgical procedure and inflammation localized to the

prostate. Increases in C-reactive proteins (CRP) noted on Study Day 3 were generally dose-
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acc acc acc tcc ctg tct cag tcc gtg cga ccg act gtg
ccg gcc cgc 864 Thr Thr Thr Ser Leu ser G n Ser Val
Arg Pro Thr Val Pro Ala Arg 275280285 tcc aag atc ccg

wlhieAdGsat a gag ctc tac aag gcc gac atc tcc pcaicAdibinonne
Ser Lys Ile Pro Val Lys Ile Qu Leu Tyr Lys Ala Asp

I'le Ser Tyr 290295300 ccc tat gag ttc aag gcc gat gtc
refated apdeongidentity thewxtest of maigged Qj»gcnfgiwap% \ecregis ofi{e prostate

oﬂgé’ﬁccﬁhi@r il Ser Tyr Asp Leu Thr Leu Ser Gy
05310315320 ttc ctg cgc tgg ggc ggc aac gcc tgg tat

.acc . t 1008 Ph Arg T -
R R e T
le@d@Cor D&Y Eg’lgngﬁegﬁlaﬁig wtalflc;mhghmerﬁlti"@b)ggicmh@eheﬂ?@ﬁgmg &txed cell
. cg,1 ro n. Tr n e .

g 1R me eyl i aPutb ey i e £ g oses
Mgal@yil ?g tl@atoszlfh:ge @gmlpglg@o exhibitet gisg@gicgﬁan@s n1D9A3 Skat were

er e. TyL . L

ool bt Sl oReGR Hin e, Vi e BBl el n
epithgfiat dguaaand Glroplesigjintintersetint (mebgRhyyaE) theyes TRgpardpthy pid- and
hi’gl?-gosg%ougp fvad oo Sddn D ¥ 13? hapQk, neliosis RABERPRY and

_ ac aaC ctg gcc aga gtg ctg cgc ccg gtg cgg
regaiywergengaing inlthe dovivaese @ravp Adn thadridi @y ughefdopg growps) necigis was

orfgbBig MR 5 Afd i Bes @olsiditne WiBORBEAS R QBnfed 199he Sdkins of
ttc agt dcc gag agc cag ttt gcc ggc aac ata gag atc
neppolig loins. Gl CARTRSPIfires BFrC MONEPEsS Ib Perpiastifeot Ay gomycytissues
athbitablk € bbbl &thdO54404155.99t gct ccc gtg ccg ctc geg
gct gac tcc cag ttc tat agc agc aat 1296 Gy Ala Pro

Val Pro Leu Ala Ala Asp Ser G n Phe Tyr ser ser Asn

edAMAH A ARIBERESFOQOE TOMIB NN 1 0 g0 Ct g
gag atc ccg ctc gat 1344 Ser Val Asp Qy Ala Ay Gn

T@aﬁfotécﬂtﬁhl iiﬁhﬁlmih &'s'pcﬂ;étlto Il\!ﬁ&>5tFétva<a alsB dvAGaReds ?54 4014415 wgRGrea@a with
c tcc- c c
VP Ao B 2B g B8y AR i B

aMalioweer Leu Ser Val 450455460 acc cct gct gcc aat caa
Thr Pro Ala Ala Asn G n

Groups of monkeys received administration of various doses of MPP5 directly into the
prostate according to the table beloW. Serum (approximately 0.5 mL) was collected from the
animals prior to the day of injection and again at day 14 after injection. Serum was stored at -
70°C until assay. Immunoglobulin response was measured by ELISA as described separately.
Briefly, proaerolysin (0.5 pg/mL in phosphate buffered saline) was bound to an EIA plate by
coating overnight at 4°C. Non-specific binding was inhibited by coating with 5% BSA
(Sigma) at room temperature. A. series of ten-fold dilutions (1:106 — 1:1,000,000) of pooled
normal monkey serum was-used m quadruplicate to form a comparison curve for titer
determination in serum from animals taken at various times after MPP3 administration.
Samples of serum from MPPS-treatéd monkeys were diluted ten-fold (1:100 — l:i,OO0,000)
to provide concentrations with the normal serum. Peroxidase conjugated goat anti-rat 1gG

(Jackson ImmunoResearch) was bound to antibody that was bound to the proaerolysin-coated
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465470 1410 <210> 10 <211> 470 SEQUENCE LI STI NG
<212> PRT <213> Artificial Sequence <220> <223>
Proaerolysin with a PSA sequence substituted for the

W@)%dbd’lsiéa_’se <400> 10 Ala G u Pro Val Tyr Propc5@sfghdioos71
Leu Arg Leu Phe Ser Leu Gy Gn 151015 Ay val cys

Ay Asp Lys Tyr Arg Pro val Asn Arg Qu Qu Ala Gn
welD2686r Seis déaklopsgds bBeaddition ¢ff ©P2alperCkidasibsubiiate @bgprding to

m@w?a H’& &s@rué}oﬁs gﬁJsoxé?n%Q ﬂlstt;f)g An}sﬁn\!v%l'iné%géﬁ%(ﬁ%{a% gg)é:cu fr@)ynamics
VERSAPmomicaplaTtyeadsy. o g asale ineies thp chjutiopesbayerwifghghepghsorbance

re@tﬁﬁ’g RE@]&@SSIZ]QX%@ oyﬁl)rm-gh bodRdYsefdnt! +14 Qalhfd Jehl’atr@rr%bfoﬁﬁn'é same
le Pro Asp Ay 859095 Asp G u val

dl%anG n Trp Arg Leu Val His Asp Ser Ala Asn Phe
100105110

Prior to MPPS administration, all monkeys except one of the vehicle-control animals had no
detectable titer. That control animal appears to have been exposed to an immunogen _pridr to
the stu&y ﬁs the appearance of a small titer was confirmed in the 14 day sample and
reconfirmed by reassay. One of the two animals that received 1 pg/g MPP5 exhibited a titer.
Similarly, one of the two animals that received 5 pg/g MPP35 exhibited a titer, Both.énimals
that received 25 pg/g MPP5 exhibited a titer. -

Titers. for each animal at the pre- and post-administration blood draws are listed in Table 16,

Table 16: Antibody titers in monkeys after administration of MPPS

Antibody Titer
Group Monkey D;rsoigzge,}g Adg;::;g:trion Day 1 Y Day 14
1 6001 0 P 1:1000* 1:1000*
1 80011 0 P < 1; 100 <1:100
2 6003 1 P <1100 | 1:10,000
2 7002 1 P < 1:100 < 1:100
3 005 5 P <1100 | 1:10,000
3 8002 5 P < 1:100 1:100
4 €007 25 P <1100 | 1:10,000
4 8003 25 P <1:100 | 1:10.000

* This animal demonsirated the same small ther prior to administration.

Figure 39 demonstrates the antibody titer in monkeys after administration of MPP5. None of
the titers were above 10°. This suggests that intraprostatic administration of MPP5 does not
elicit a strong immune response. However, 4 of 6 animals treated exhibited a titer above

pooled serum.
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Ile Lys Pro Thr Ser Tyr Leu Ala His Tyr Leu Ay Tyr
Ala Trp val 115120125 Ay Gy Asn His Ser Gn Tyr val
Ay Qu Asp Met Asp Val Thr Arg 130135140 Asp Gy Asp

w?zféﬁ%%@ Ile Arg Gy Asn Asn Asp Ay Gy@ﬁ%ﬁ%&mﬂgﬂ
?L 160 Ay Tyr Arg Cys Gy Asp Lys Thr Ala lle

Lys Val Ser Asn Phe Ala 165170175 Tyr Asn Leu Asp Pro
AbspdBétersPiree horel ibiose ¢ tyro Appkayafreafddrwvidy 43 53e .14 802 P5ERE and

b@ panﬂags t@alnrelieg%g 0%127(?"M%§ E%ﬁ%éaéxh\é%d gt erTmsALuﬂm}{ﬁ‘!ratlon of

ser Pro G n r Asp
MERD nrmm:ed@el@temkge Pyt logditer Thmuns] response fsoms olommys As n Trp
Ser Lys Thr Asn Thr Tyr Gy Leu Ser Au Lys Val Thr

Bas?eﬁ %é %ﬁ?ﬁﬂ'@s TExde)SesASNIA YA BNerk Yes b mdﬁaraﬁoﬂ@bxwrostam
u r

eu ser 2452 IIe
oniy @ st B R SR RORTR osch, Habt SaRs e e
23y udfa rpro'Eﬁte (b&kd be dcilg prdstate Woeght)/alhe AffgctPolseribd inViad prostate
Pr o 275280285 .. Ser s IIe Pr.o Val Lys; Ile
v oo, Po oot 488 shicisg, okt Syt Bnseb it B iin of
MRIPS. Iﬁf&ctéhlathé@posw wSe robiy\n:d As pil desg Iehigls, includifie the(B)West dose
tcsteg 39]3% : i prostate which damaged approximately 25% of the prostate. Therefore, the
Lowest-Observed-Adverse-Effect Level (LOAEL) for local prostate effects was 0.35 pg/g

prostate in this study.

The previous examples describe the investigation of the drug metabolism and toxicokinetics
of MPP5 following intravenous or intraprostatic administration in male albino rats and
following intraprostatic injection in nonhuman primates. A summary of the nonclinical drug
metabolism and pharmacokinetics (DMPK) studies conducted with MPP5 is presented in
Table 17.
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Phe Leu Arg Trp

Asp Asn Arg 325330335 Pro Asn Trp Asn His Thr

Ille Ay Pro Tyr

willilssE

Asn Ay Leu Ser

Gy Ay Asn Ala Trp Tyr Thr His Pro
Phe Val

Lys Asp Lys Al a 340345350 Ser ser lle

n Trp Asp Lys Arg Tyr Ile Pro Gy
Lys Trp Trp Asp Trp Asn Trp Thr ﬁ%&%mmgn

Ile Gn Gn

Thr 370375380 net G n Asn Asn Leu Al a

TANE1NAistT uoiligicRr druyaletabolisndhad Blaymhéckinz 86 30089540 0cted

withMHBsy Asp phe

o =205
Stﬁ@b gé? G n Phe

Ser Ala Gu Ser Gn Phe Ala Ay Asn

AWFS Sy Aa PTo val PrTo Lead Ala Al a
®er Ser Asn_ 420425430 Ser_val Asp

ARdAYutrtrafsbdtatld N
ordndditd4 BoluSEQU
Infetionrd oxicRi Studg n
of MIPP#Ah #he M iBindsn

Boyidbdtxiboidnetie datiollowing a Fingle iretaprastitic
FNCHD, bt SThdiGr W ajeGion (23 pg) L DP Bexs i6l y
datciabibd folbsying wtiapBestativ afjec&G0dBZ346 Crmakhr
{Bcreast 54 hereddf-dobd at< 0 21d2 5quex BavgeverPRE

RatZdBtra A 14-f orciBa
Day Observation Period)
[Example 6]

AB€Epu ¢ pewas double that at 25 pg. After IV injection,
tmax Was 0 (immediate).

Demonstrated that MPP3 had limited systemic
“bioavailability/distribution following intraprostatic
administration and nonhomogeneous distribution throughout
the prostate.

Tissue Distribution of
Radioactivity in Male
SpraguenDawley Rats
following Sin g
Injection of 21-MPP5
into the Prostate Gland
[Example 11]

Toxicity Study in ‘concentrations were below the LLOQ (5.00 ng/mL), with the
Sexually Mature Male exception of 1 low-dose animal which had concentrations
. Cynomolgus Monkeys above LLOQ at all timepoints including pre-dose.

MPP5: A 2-Week
Intraprostatic Acute

Demonstrated a lack of systemic exposure following
intraprostatic injection (1, 5, or 25 pg/g prostate). All serum -

[Examples 7, 12, 13, and
15]

EXAMPLE 17: SELECTION OF DOSAGE AND METHOD OF ADMINISTRATION
OF MPPS IN CLINICAL TRIALS FOR BPH

An exemplary rationale for selecting a starting dose for clinical trials of MPP5 in BPH is

described below. An exemplary method of administering MPP 3 is also described.

Based on the expression of PSA and the physiologic similarities between the Cynomolgus
monkey prostate and the human prostate, the single dose monkey studies described herein are
selected as the basis for estimating a safe intraprostatic starting dose in humans. The dog was
not sensitive to the effects of MPP5 in comparison to rats and monkeys; thus, the dog was not
considered to be an appropriate mode! for estimating the safe starting dose of MPP5. Data
from the rat studies described herein suggest that, despite the fact that the rat does not have
the PSA coding gene, MPPS5 is likely activated by a PSA-like 83 kallikrein identified in the

rat ventral prostate (Onozawa et al., 2001).
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10

15

20

25

<220> <223> PSA cl eavage site <400> 11 G n Phe Tyr
Ser Ser Asn 15 <210> 12 <211> 1410 <212> DNA <213>
Artificial Sequence <220> <223> Proaerolysin with a

W SBskdgnce substituted for the furin site.pciabiosnoesr
@%@}<§%%> (1)...(1410) <400> 12 gca gag ccc gtc tat

cca gac cag ctt cgc ttg ttt tca ttg ggc caa 48 Al a
T1€a darfigodogabf NIYPs By :0BIAS pliGtah triabis sélegied fzam Pieareof (.63 ng/g to

05h bl ot a5 a5 5 GBS i 3 o e
app¥iatibll lof Ar19-fHld Qai¥ed faﬁSﬂ’HoA&h@ 1dwlest dobautedibdinGhe sxﬁﬁl@ H3€ monkey
stg(g/gwg% hg%%?ost%&i ]%ato l%it/ c% r%lt%s 5? prg% @antﬁ?o%e gg.ystemlc
tol/ity Glay obdefved, r\piufa incal pestaergl84bafgeyggreaiogdg dﬁhl&a@il 3 doses
l%%%d tlo%gi %{lagm{bé) p@s e%%g.lc ﬁ'llg r%?tan{{/g gh%au%s% %?sﬁ‘ t%(? @he most
mAScﬂd GltoyatiGhs 1 arBOBEGE taalalgaaaa4 cleys @g@nmtwnglﬁ gvas @@chdf«d that the

&99 ((%%t p% r{m%sﬁage ?ﬁ‘sﬁe)@h t%f_&the?a?&nt;lﬁl@ ds¥iil E’({ngbugtlbfn of no
s;@@ﬁ@:?ﬁad)ngt teitizee dayggtsto@glaalaqralag@@togcglab@@ Qn@tllrglée@ byt g:learly

%@Itv 1%5 SOCQIC@OS%E eﬁgctt w%@lSdpg klm-glf&[y “/Va@tiéalggﬁle R &tale) This was

er Al'a Leu I'le
considered a safe dose in the monkcy Usmg these data, a safety factor of at least 10-fold is

applied and a startmg dose of 0.03 pg of MPP5 per gram of human prostate is chosen for the
first cohort of the BPH trial.

An exemplary method of administration of MPP5 in the BPH frials is the common
transurethral route of administration with only 4 injections per dose (2 Vinjections into each
lateral lobe). For guidance during injection, for example, transrectal ultrasound can be used.
The total volume to be administered in the BPH trial is 50 pL/gram of brostate. To reduce

backflow during injection, for example, a gel or viscous formulation can be used.

Although the invention has been described with reference to certain specific embodiments,
various modifications thereof will be apparent to those skilled in the art without departing

from the spirit and scope of the invention as outlined in the claims appended hereto.

The disclosure of all patents, publications, including published patent applications, and
database entrics referenced in this specification are specifically incorporated by reference in
their entirety to the same extent as if each such individual patent, pubiiéation, and database

entry were specifically and individually indicated to be incorporated by reference.
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gac gaa gtc gat gtg cag tgg cga ctg gta cat gac agt
gcg aat ttc 336 Asp A u Val Asp Val Gn Trp Arg Leu
Val H's Asp Ser Ala Asn Phe 100105110 atc aaa cca acc
agc tat ctg gcc cat tac ctc ggt tat gcc tgg gtg 384
14 SEQUENCE LISTING Ile Lys Pro Thr Ser Tyr Leu Al a
Hs Tyr Leu Ay Tyr Ala Trp Val 115120125 ggc ggc aat
cac agc caa tat gtc ggc gaa gac atg gat gtg acc cgt
432 Ay Ay Asn H's Ser (gAaMyr Val Gy Gu Asp Met
Asp Val Thr Arg 130135140 gat ggc gac ggc tgg gtg atc
cgt ggc aac aat gac ggc ggc tgt gac 480 Asp Ay Asp
Ay Trp Val Ile Arg Gy Asn Asn Asp Ay Ay Cys Asp
145150155160 ggc tat cgc tgt ggt gac aag acg gcc atc
A madifigd pormefornaiag pratein dorousd A8thEitngatiment & tgni@pprdatayic Agperplasia

s.Va Asn Phe Ala 165170175 t at
BEE st gt aot iRt aaRgd 6 AyRahe SguE o
fomﬁ@g p:@felﬂéarﬁi cOtipridiiR dn€ br ASE: ROSakSBleSiRVe BBfitaidnd fiekected from
: Asp Val Thr G.n ser 180185190 gac cgc cag ctg gtc
an a%gfaaelf segrgnCgcrayRde byg PEBlegtRecilisPrejarse.dge oBoar mgig prostate-
spe%fsfg: t%egr@tulr%&bﬂfﬁhs Lapabid BF seYhivifd!iar %t}’nég cﬂr@stﬁ’a @elM%hé%ﬁ sald

5200205 gac acc ccc ca ggc tat gac gt

maogdifeedpog-gaiteguotgics sgmblyod s@z@ivalpkilling pRystatGiatls Ser
Ay Tyr Asp Val Thr Leu Arg Tyr Asp Thr Ala 210215220

acc aac tgg tcc aag acc aac acc tat ggc ctg agc gag

Thaﬁg)dtﬁe@ paesfofithg hbtestcdriimg 36 Elaky 9, Whdreitshid hivdifladrpore-
Leu Ser. Gu_Lys Val  Thr 225230235240 acc aag aac

foralé@g preteinigdor usg i W@P@tl"@t"g‘t}gw ﬁ&éprae@ebia%@t@@r&s fog benign

png@gcgyg ¥z Asn Lys Phe Lys Trp Pro Leu Val Gy Gu
eu Ser 245250255 atc gag att gct gcc aat cag

tcc tgg gcg tcc cag aac ggg ggc tcg 816 Ile du IIe
Th%ﬂ@‘gagfare formmg protem a%cordmg%o any one o'%scpazms ¥to% herem the

naturally occurring pore-forming protein is a proaerolysin or an alpha toxin.
The medified pore-forming protein according to any one of claims 1 to 3, wherein said
modified pore-forming protein comprises an activation sequence cleavable by a prostate-

-specific protease.

The modified pore-forming protein according to any one of claims I to 3, wherein said

modified pore-forming protein comprises a prostate-specific targeting domain.
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10.

11.

12.

13.

14.

acc acc acc tcc ctg tct cag tcc gtg cga ccg act gtg
ccg gcc cgc 864 Thr Thr Thr ser Leu Ser G n Ser Val
Arg Pro Thr Val Pro Ala Arg 275280285 tcc aag atc ccg
gtg aag ata gag ctc tac aag gcc gac atc tcc tat 912
Ser Lys Ile Pro Val Lys Ile Qu Leu Tyr Lys Ala Asp
Ile Ser Tyr 290295300 ccc tat gag ttc aag gcc gat gtc
agc tat gac ctg acc ctg agc ggc 960 Pro Tyr G u Phe

* Thé ¥ddNed oMBlng PRbteihtcdaig k6 bnyldHe JERIAINDET td3, Ywherein said

305310315320 ttc ctg cgc tgg ggc. ggc aac cc t t at
mogificd paee-form ingarotgiacoBprisesCOSIC PR IO SeuARe aﬁa@: gy @pyostate-
Spéa‘ffﬂz ]%%t% -Er BadTéﬁ OIMOr{]%I%stE osppéﬁc ﬁ?%]stiﬁ‘%goﬁc?nﬁg’.sosss ccg

ABac cac ;acc ta ggt cCg tac aag gac
aag gcg 1056 Pro Asn Trp Asn H's Thr Phe Val Ile Ay

Pro Tyr. Lys.Asp Lys Al a 340345350 a tt.,C
The qRding pElToRR e B R do U 4B TGT b 21 1050k Mherein
sai8 Qétivati6n &rgﬂeﬁﬁé lelda@vabld bPa HeRtaleySpebifig plittast igrchbmliGryplaces a
A u Val 360365 aag tga tgg gac tgg aac tgg acc ata

nalpucpot wgionsequgaee efisgidinaiurgboccygmg npEc-fryingsoREy Trp
Asn Trp Thr Ile Gn Gn Asn Ay Leu ser Thr 370375380
SEQUENCE LI STING atg cag aac aac ctg gcc aga gtg ctg

The godifed potegfocgmegeageinpggeating 1@ 8y dstof Gaim#k2, Ashot @wherein

Al a Val Arg Prqg Val £ Al a Il e .
soid gibslgdngs Pates hProgee epe hgpisen (o, Beeasperifc
me@fbeard Gati SR PEMEAA W athudhdh dadBial Rullideih AgKFPhe Ser Al a

G u Ser G n Phe Ala Gy Asn Ile Qu Ile 405410415 ggt

gct ccc gtg ccg ctc gcg gct gac ggt ata agt agt ttc

9 . P

i Rl phE Rgiint B Rl 1o R Bl B B Do yherein
salggtosmmspggﬂicqotcgeaggs mogatgapeaficadiggn.ct ¢ gat 1344 Ser

Val Asp Gy Ala dy Gn Ay Leu Arg Leu Qu lle Pro

- Leu Asp 435440445 gcg caa gag ctc tcc ggg ctt ggc ttc
ThéaddRd pdtclon@heGitegc@tiths 139y MeafTaim{A 2, BeMoSarwherein

Gy Leu Ay Phe Asn Asn Val Ser. Leu Ser Val 450455460
said prostate-specific targeting domain is luteinizing hormone releasing hormone, or an

antibody to prostate-specific membrane antigen.

The modified pore-forming protein according to any one of claims 1 to 10, wherein said
modified pore-forming protein further comprises one or more mutations in a binding

domain of said naturally-oceurring pore-forming proiein.

The modified pore-forming protein according to any one of claims 1 to 11, wherein said

modified pore-forming protein further comprises an affinity tag.

The modified pore-forming protein according to any one of claims 1 to 12, wherein said

modified pore-forming protein is formulated for intraprostatic administration.

The modified pore-forming protein according to any one of claims 1 to 12, wherein said

modified pore-forming protein is formulated for intravenous administration.
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I5.

16.

17.

18.

19.

20.

21.

22.

acc cct gct gcc aat caaldl0 Thr Pro Ala Ala Asn G n
465470 <210> 13 <211> 470 <212> PRT <213> Artificial
Sequence <220> <223> Proaerolysin with a PSA sequence
substituted for the furin site. <400> 13 Ala Qu Pro
Val Tyr Pro Asp G n Leu Arg Leu Phe Ser Leu Ay Gn
151015 dy val Cys Ay Asp Lys Tyr Arg Pro Val Asn
Arg AQu Qu Ala Gn 202530 Ser Val Lys Ser Asn lle
Th¥/alodiEey phietfolyBing Proteifiateotding (3 ¢lainl &, wlereid S Abtuflly- occurring
Leu Ala Asn Ay Trp Val IIe Met GI%/ Pro @Ay Tyr Asn
porgfgrmgng, prtets 5ot qrp@opapydrophilg profefpivaing ser Asn Thr
Trp Cys Tyr Pro Thr Asn Pro 65 70 75 80 val Thr dy
GQu lle Pro Thr Leu Ser Ala Leu Asp Ile Pro Asp Ay
Th@ﬁ@dﬁ@:i /ps@ mmgfaorotﬂs pcwdim@tmclmplwemm sajch mogified pore-

0105110 1].e
L O e T e
@y Asn His ser Gn Tyr VaI Gy Gu Asp Met Asp Val
Thr Arg 130135140 Asp Gy As ) Val. |1
Thoghdikisf pasyoT e areigecordipe foucle [ Bt 4 Wﬁ%bs%’%fe'
forfaliy, Frbiéi BiRhd S mbRisesInd ot hdrd MsitaMehs iﬁ%rblﬂﬁﬁ’g FhRaifof

proaerolysin.

The modified pore-forming protein according to claim 15, wherein said modified pore-

forming protein comprises the amino acid sequence as set forth in SEQ 1D NO:4.

The modified pore-forming protein according to claim 15, wherein said modified pore-

forming protein comprises an affinity tag.

The modified pore-forming protein according to claim 15, wherein said modified pore-

forming protein comprises the amino acid sequence as set forth in SEQ 1D NO: 31.
The modified pore-forming protein according to claim 17, wherein said one or more
mutations are selected from a mutation at position Y1 62, a mutation at position W324, a

mutation at position R323, a mutation at position R336, and a mutation at position W127.

The modified pore-forming protein according to claim 17, wherein at least one mutation is

R336A.
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23.

24.

25.

26.

27.

28.

29.

165170175 Tyr Asn Leu Asp Pro Asp Ser Phe Lys Hs Qvy
Asp Val Thr G n ser 180185190 Asp Arg G n Leu val Lys
Thr Val Val Ay Trp Ala Val Asn Asp ser 195200205 Asp
Thr Pro Gn Ser Gy Tyr Asp Val Thr Leu Arg Tyr Asp
Thr Ala 210215220 Thr Asn Trp Ser Lys Thr Asn Thr Tyr
Ay Leu Ser Au Lys val Thr SEQUENCE LI STI NG
225230235240 Thr Lys Asn Lys Phe Lys Trp Pro Leu Val
Usébfya @bdifiddh por€iforrhiey psaein 2602 phephtagiofdotia hiedicAhent Abthe

Asn Gn Ser Trp. . Ala Ser .G n. Ser .260265270
tredfREnt ke PROSIASE BGPRRes P s P o PSP For R e
derRie@ fidhPa rﬁftﬁka%?—%@&%ﬁ? F&@ffoﬂn&iﬁg ploeiPhed Mahprisytfe dnle®r GHobe

a Asp e Ser Tyr 290295300 Pro Tyr Qdu

Leu Tyr Lys A / :
proﬁa@-agfﬁgtw godEigatipgs selggtedripm 48 gelivation gequeass ofgyakde Py a
i _ _
oSSR b Ty L ) T e o
selchivel Pl gdifmlg pkd)ﬂat@lcgflls?yvber‘é';stamymodiﬁpd byrs-fainanS a8’ Bx@pable
of%{gﬁ%‘?{ak{i}lg?eg}%g[a{g%%llg n Trp Asp Lys Arg Tyr Ile Pro

The use according to claim 23, wherein said modified pore-forming protein is for use in

combination with one or more other treatments for benign prostatic hyperplasia.

The use accdrding to any one of claims 23 to 24, wherein the naturally occurring pore-

forming protein is a proaerolysin or an alpha toxin.

The use according to any one of claims 23 to 25, wherein said modified pore-forming

protein comprises an activation sequence cleavable by a prostate-specific protease.

The use according to any one of claims 23 to 25, wherein said modified pore-forming

protein comprises a prostate-specific targeting domain.

The use according to any one of claims 23 to 25, wherein said modified pore-forming
protein comprises an activation sequence cleavable by a prostate-specific protease, and one

or more prostate-specific targeting domains.
The use according to any one of claims 23, 24, 25, 26, or 28, wherein said activation

sequence cleavable by a prostate-specific protease functionally replaces a native activation

sequence of said naturally-occurring pore-forming protein.
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30.

31.

32.

33.

34,

- 35,

36.

38.

39.

355360365 Lys Trp Trp Asp Trp Asn Trp Thr Ile Gn Gn
Asn Ay Leu Ser Thr 370375380 Met G n Asn Mh Leu Al a
Arg Val Leu Arg Pro Val Arg Ala Gy Ile 385390395400
Thr Ay Asp Pile Ser Ala GQu Ser Gn Pile Ala Gy Asn
Ile Au Ile 405410415 Ay Ala Pro Val Pro Leu Ala Ala
Asp Ay Ile Ser Ser Phe G n Ser 420425430 ser Val Asp
Gy Ala dy Gn dy Leu Arg Leu u Ile Pro Leu Asp
TheélBedwdOstding A any@ne dBclaithe 3, 3dr 2532§ dre8, GhgrefAsaidAsosté@sispecific

ol b Bl PO R iy B,

IBuepnegiensdulep kollikeenp3 NEYA | eavage site <400> 14 Gy
IIe Ser Ser Pile @ n Ser 15 <210> 15 <211> 7

The use according to any one of claims 23, 24, 25, 26, or 28, wherein said prostate- specific

protease is prostate-specific antigen.

The use according to any one of claims 23, 24, 25, 26, or 28, wherein said prostate- specific
targeting domain is luteinizing hormone releasing hormone, or an antibody to prostate-

specific membrane antigen.
The use according to any one of claims 23 to 32, wherein said modified pore-forming
protein further comprises one or more mutations in a binding domain of said naturally-

occurring pore-forming protein.

The use according to any one of claims 23 to 33, wherein said modified pore-forming

protein further comprises an affinity tag.

The use according to any one of claims 23 to 33, wherein said modified pore-forming

protein is formulated for intraprostatic administration.

The use according to any one of claims 23 o 34, wherein said modified pore-forming

protein is formulated for intravenous administration.

The use according to claim 23, wherein said naturally-occurring pore-forming protein is

Aeromonas hydrophila proaerolysin.

The use according to claim 37, wherein said modified pore-forming protein comprises an

activation sequence cleavable by a prostate-specific protease.

The use according to claim 37, wherein said modified pore-forming protein further

comprises one or more mutations in a binding domain of proaerolysin.
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40.

41.

42.

43.

44,

<212> PRT <213> Honp sapi ens <400> 15 Lys Gy Ille ser
ser Gn Tyr 15 <210> 16 <211> 7 <212> PRT <213> Hono
sapi ens <400> 16 Ser Arg Lys Ser Gn Gn Tyr 15
SEQUENCE LI STI NG <210> 17 <211> 7 <212> PRT <213>
Hono sapi ens <400> 17 Ala Thr Lys Ser Lys Gn Hs 15
<210> 18 <211> 7 <212> PRT <213> Honb sapi ens

The use according to claim 37, wherein said modified pore-forming protein comprises the

amino acid sequence as set forth in SEQ ID NO:4.

The use according to claim 37, wherein said modified pore-forming protein comprises an

affinity tag.

The use according to claim 37, wherein said modified pore-forming protein comprises the

amino acid sequence as set forth in SEQ ID NO:3 1.
The use according to claim 39, wherein said one or more mutations are selected from a
mutation at position Y162, a mutation at position W324, a mutation at position R323, a

mutation at position R336, and a mutation at position W127.

The use according to claim 39, wherein at least one mutation is R336A.



45.

46.

47.

48.

49.

<400> 18 Lys Gy Leu Ser Ser An Cys 15 <210> 19
<211> 7 <212> PRT <213> Hono sapi ens <400> 19 Leu Ay
Ay Ser Ser Gn Leu 15 <210> 20 <211> 7 <212> PRT
<213> Honp sapiens <400> 20 Gu H's Ser Ser Lys Leu

G n 15 <210> 21 <211> 4 <212> PRT <213> Hono sapi ens

<400> 21 Ser Lys Leu G n 1 <210> 22 <211> 10 <212>
PRT <213> Honp sapiens <400> 22 Gn H's Trp Ser Tyr
AGhydilied ABrogndAaoh @rgphila proaerolysin protein comprising one or more mutations

in a large lobe binding domain, and one or more prostate-specific modifications selected
from a prostate-specific targeting domain capable of selectively targeting prostate cells and
an activation sequence cleavable by a prostate-specific protease, wherein said modified
proaerolysin is capable of selectively killing prostate cells, and wherein said large lobe
binding domain is defined as amino acids 84 to 426 of SEQ ID NO:2 and wherein said one
of more mutations in the large lobe binding domain are selected from a mutation at position

R323, a mutation at position R336, and a mutation at position W 127.

The modified proaerolysin protein according to claim 45 , wherein said modified

proaerolysin protein comprises a prostate-specific targeting domain.

The modified proaerolysin protein according to claim 45 , wherein said modified
proaerolysin protein comprises an activation sequence cleavable by a prostate- specific

prolease.

The medified proaerolysin protein according to claim 45 , wherein said modified
proaerolysin protein comprises a prostate-specific targeting domain and an activation

sequence cleavable by a prostate-specific protease.

The modified proaerolysin protein according to any one of claims 45, 46, ot 48, wherein
said prostate-specific targeting domain is luteinizing bormone releasing hormone, or an

antibody to prostate-specific membrane antigen.
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1510 <210> 23 <211> 10 <212> PRT <213> Artifici al
Sequence <220> SEQUENCE LI STI NG <223> LHRH vari ant
sequence. <221> SITE <222> (1)...(1) <223> du is a
pyrogl utamat e <221> SITE <222> (6)...(6) <223> Lys is
a D-Lys <400> 23 Qu H's Trp Ser Tyr Lys Leu Arg Pro
Ay 1510 <210> 24 <211> 397 <212> PRT <213>
Artificial Sequence <220> <223> variant proaerolysin

50. Thepmpﬂiﬁéé proa2dlysinShrdteinc®2@mdin(glt any (e of<®Bis 45, 47, or 48, wherein

gz Iuta te <221> SITE . . .
said pros te—spe ic protease 1s prostate-specific antigen, prostate-specific membrane

antigen, or human glandular kallikrein 2.



<222> (6)-(6) <223> D-Lys <400> 24 GQu His Trp Ser
Tyr Lys Leu Arg Pro Ay GQu Ile Pro Thr Leu ser
151015 AIa Leu Asp Ile Pro Asp Ay Asp Au Val Asp
Trp Arg Leu 202530 val Hi s Asp Ser
Wﬁﬁgﬂﬁflr”@:’:f_ys Pro Thr Ser Tyr Leu Ala HIOS 354 g’@%ﬁmﬂgﬂ
Leu Ay Tyr Ala Trp Val Ay Ay Asn Hs Ser A n Tyr
Val Ay 505560 A u Asp Met Asp Val Thr Arg Asp Ay
Asp Ay Trp Val Ile ArFEQPENCESASTEEO Asn Asn Asp Gy
Ay Cys Asp Ay Tyr Arg CygedgkNcePisthNS Thr Al a
853}095 e IBy;@VaI Ser Asn 'iFE:G <ILIAI a Tyr Asn Leu Asp
RLE>ABrPtorrThRhapeupscs] HOAUBARGeHi s Ay Asp Val Thr G n
Ser ABY-KAFYy ERTESL ﬁ"“\?él Lys Thr Val- ¥a| 215120125 dy
Thpo-Akérhval ofASreaAsy Serprdsentihg BenognG n Ser Ay Tyr
AsProgaatit30rssalG i Hs10% fodi Ty ed\forediormiie Aexedy ~ Asn
Trp Ser Lys Thr Asn Thr Tyr 145150155160 Ay Leu Ser
Gheo-Lyssevabartiir Thr Lys Asn Lys Phe Lys Trp Pro Leu
165170 Gy Qu Thr Gn Leu Ser Ile u lle Ala

éﬁé\bAéBéé%@Z er Trp 180185190

<160> 7
<170>1Fa5tSEQ for windows version 4.0

<210> 1

<211> 1410

<212> DNA

<213> Aetromonas hydrophila

<220>
<221> (DS
<222> (1)...(1410)

<400> 1
gca. gag ccc gtc tat cca gac cag ctt cgc ttg ttt tca ttg g?c caa 48
Ala Glu Pro val Tyr Pro Asp GIn Leu Aig Leu Phe ser Leu Gly GlIn

1 ) 5

g?g gtc tgt g?c gac aag tat cgc ccc gtc aat cga gaa gaa gcc caa 96
Gly val Cys Gly Asp Lys Tyr Arg ng val Asn Arg Glu G;S Ala GIn
20

agc gtt aaa agc aat att gtc ggc atg atg g%g caa tgg caa ata agc 144
ser val Lys ser asn Ile val Gly Met Met Gly Gln ng Gln Ile ser
40

g?g ctg gcc aac g?c tgg gtc atrt atg g?g ccg g?t tat aac g?t gaa 192
Gly Leu Ala Asn Gly Trp Vg% Ile met Gly Pro Gs% Tyr Asn Gly Glu ,
50

ata aaa cca-g?g aca gcg tcc aat acc tgg tgt tat ccg acc aat cct 240
Ile Lys Pro Gly Thr Ala Ser Asn Thr Trp ng Tyr Pro Thr Asn Prg
65 70 8

gtt acc g?t gaa ata Ccg aca ctg tCt gcc ctg gat att cca gat g?t 288
val Thr Gly Glu Ile Pro Thr Leu ser A;S Leu Asp Ile Pro ASE G
85

gac gaa gtc gat gtg cag tgg cga ctg gta cat gac agt gcg aat ttc 336
Asp Glu val Asp val GIn Trp Arg Leu Val His Asp ser Ala Asn Phe

100 105 110
atc aaa cca acc age tat ctg gcc cat tac Ctc g?t tat gcc tgg gt 384
Ile Lys Pro Thr Ser Tyr Leu Ala His Tyr Leu Gly Tyr Ala Trp va
115 120 125
g?c g?c aat cac agc caa tat gtc g?c gaa gac atg gat gtg acc cgt 432
Gly G 5 Asn His Ser Gln T%g val Gly Glu Asp Tis Asp val Thr Arg
13 1 ,

gat g?c gac g?c tgg gtg atc cgt g?c aac aat gac g?c g?c tgt gac 480
Asp Gly Asp Gly Trp val Ile Arg Gly Asn Asn Asp Gly Gly Cys Asp



Ala ser Gn Asn Ay Gy Ser Thr Thr Thr Ser Leu Ser

A n ser val 195200205 Arg Pro Thr val Pro Ala Arg ser

Lys Ile Pro val Lys Ile Au Leu SEQUENCE LI STI NG

210215220 Tyr Lys Ala Asp Ile Ser Tyr Pro Tyr_d u Phe
WOPSABESASp val Ser 225230235240 Tyr Asp LedCH{A2R04{e0o7

ser Ay Phe Leu Arg Trp Ay Gy Asn Ala Trp 245250255

Tyr Thr H's Pro Asp Asn Arg Pro Asn Trp Asn Hi s Thr

Phe Val 1le 260265270 GequdRce LIGTINGys Asp Lys Al a_Ser

Y lle Arg Tyr &% Trp Asp Lys 375280285 Arg Tyt i1e -

Yoo thtValt lo¥& ahPachm ehaic Th Mgk facThic hte
D s s e e e e e e e e hiar
Leu Ala Arg VA$5 Leu 305310315320 Arg Pro Val A%y Al a

Y ahl &tlNGaiGhyc A5e derSehagita Ghe gaelgrd 4tc32a330835576
%eighagé ot tde ééa - LPHel aaﬁys R
Ala Al a AspB®340345350 Ser H% Ser Ser Lys ¥ G n Ser

P Yes b Ghy 4ok g4 3 % £figgdeugd U
EE%E gégm%geéﬁm Alyg T(Ernngﬁ gﬂ[g Sgg?%gysﬁﬂe&ﬁ%w Pgre _624
3703753609 . 200 205

gac acc ccc caa tcc g?c tat gac gtc acc ctg cgc tac gac aca gtc 672
Asp Thr Pro Gln Ser Gly g{g Asp val Thr Leu g;g Tyr Asp Thr Ala
210

7 acc aac tgg tce aag acc aac acc tat g?c ctg agc gag aag gtg acc .720
Thr Asn Trp Ser Lys Thr Asn Thr Tyr Gly Leu ser Glu tys val Thr
225 230 235 240

acc aag aac aag ttc aag tgg <ca ctg gt g?g gaa acc caa ctc tcc 768
Thr tys Ash Lys Phe Lys Trp Pro Leu \zlgo Gly Glu Thr GIn Iieu ser
245 ' 55

atc gag art gct gcc aat cag tcc tgg gcg tcc <ag aac g?g g?c tcg 816
Ile Glu Ile Ala Ala Asn GlIn Ser ggg Ala ser GIn Asn ng Gly ser
260

acc acc acc tcc €tg tct cag tcc gtg cga Ccg act gt? ccg gcc cgc 864
Thr Thr Thr Ser Leu Ser Gln 535 val Arg Pro Thr gas Pro Ala Arg .
275 2 8

tcc aag atc ccg gtg aag ata gag Cctc tac aag gcc gac atc tcc tat 912
Ser Lys ITe Pro val Lys Ile Glu Leu Tyr Lys g&g Asp Ile Ser Tyr .
250 , 295

ccc tat gag ttc aag goc gat gtc agc tat gac ctg acc ctg age g?c 960
Pro Tyr Glu Phe Lys Ala Asp val Ser Tyr Asp Leu Thr Leu Ser Gly
305 310 315 320

ttc ctg cgc tgg g?c g?c aac gcc tgg tat acc cac ccg gac aac cgt 1008
Phe Leu Arg Trp Gly Gly Asn Ala Trp ggg Thr His Pro Asp §§§ Arg
325

ccg aac tgg aac cac acc ttc gtc ata ggt ccg tac aag gac aag gcg 1056
Pro Asn Trp Asn His Thr Phe val glg Gly Pro Tyr Lysrggg Lys Ala
340 :

agc agce att'cgg tac cag tgg gac aag cgt tac atc ccg g?t gaa gt ‘1104
ser ser Ile Arg Tyr Gin Trp %gg Lys Arg Tyr Ile ggg Gly Glu va
355

aag tgg tgg gac tgg aac tgg acc ata cag cag aac g?t ctg tct acc 1152
Lys Trp Trp Asp Trp Asn grg Thr Ile Gln Gin %33 Gly Leu Ser Thr
370 7

atg cag aac aac ctg gcc aga gtg ctg cgc ccg gtg <gg gcg g?g atc 1200
Met GIn Asn Asn Leu Ala Arg val Leu Arg Pro val Arg Ala Gly Ile
385 390 395 400

acc g?t gat ttc agt g¢c gag agc cag tit gcc g?c aac ata gag atc - 1248
Thr Gly Asp Phe zer Ala Glu Ser GIn 228 Ala Gly Asn Ile g}u ITe
111 3

ggt gct ccc gtg ccg ctc gog get gac agc aag gtg cgt cgt gct cgo 1296



Asn Asn Val
385390395 <210> 25 <211> 397 <212> PRT <213>

Artificial

o

Sequence <220> <223> Vari ant proaerol ysin
<221> SI TE <222> (1).
hmate <221> SITE <222> (6).

Ser

Leu Ser Val

<400> 25 GQu H's Trp Ser Tyr
Ile Pro Thr

Ay As As
G AaprSeyainpe ASh A4
Ala H s 35

80 Asn

Azp dags

TR ﬁ%n

Leu Ser

45 Tyr

Thr

Pro Ala Ala Asn G n

(1) <223>
.(6) <2

151015 Ala Leu Asp Ile Pro Asp

Asp Gy Ay

acc cct get geco

Thr Pro Ala Ala

465

<210 2
<211> 470
<212> PRT
<213> Aeromonas

<400>_2

Ala
1
Gly
ser

Gly

Glu
va1
val

Leu

- 50

Ile
65

val
Asp
Ile
Gly
Asp
145
Gly
Tyr
Asp
Asp
Thr
225
Thr
Ile
Thr
ser
Pro
305
Phe
Pro

Ser

LyS
Thr
Glu
Lys
Gly
130
Gly
Tyr
Asn
Arg
Thr
210
Asn
LyS
Glu
Thr
LysS
290
Tyr
Leu
Asn

ser

Pro val

Cys
Lys
35

Ala
Pro
Gly
val
Pro
115
Asn
Asp
Arg
Leu
Glin
195
Pro
Trp
AsSn
Ile
Thr
275
Ile
Glu
Arg
Trp

Ile

Gly
20

Ser
Asn
Gly
Glu
Asp
100
Thr
His
Gly
cys
Asp
180
Leu
Gln
Ser
Lys
Ala
260
ser
Pro
Phe
Trp
Ash

340
Arg

gaphEtcAltac
G 1Lue be UA§ E)r'

aat
Asn

9(Kﬂ5 9

6 fsp°

caa
Gln
470

hydrophila

TYr
S

Asp
Asn
Gly
Thr
Ile
85

val
ser
ser
Trp
Gly
165
Pro
val
Ser
Lys
Phe
245
Ala
Leu
val
LYS
Gly
325
His

Tyr

Pro
Lys
Ile
Trp
Ala

70
Pro

‘GlIn

Tyr
GIn
val
150
ASp
Asp
Lys
Gly
Thr
230
Lys
Asn
ser
Lys
Ala
310
Gly
Thr

Gin

Asp
Tyr
val
val
55

ser
Thr
Trp
Leu
Tyr
135
Ile
Lys
sSer
Thr
Tyr
215
ASn
Trp
Gln
Gin
Ile
295
AsSp
Asn
Phe

Trp

al SEQPENCEy

S Sy

m

Cys Asp Ay

GlIn
Arg
G1y
Ile
Asn
LELF
Arg
Ala
120
val
Arg
Thr

Phe

i

Leu
Pro
25

Met
Met
Thr
ser
Leu
105
His
Gly
Gly
Ala

Lys

- 185

val
200
AsSp
Thr
Pro

ser

val
val
Tyr
Leu

Trp

. 263

Ser
280
Glu
val
Ala
val

ASp

val
Leu
ser
Trp
Tle

345
LyS

Arg
val
Met
Gly
Trp
Ala
val
Tyr
Gclu
Asn
Ile
170
His
Gly
Thr
Gly
val
250
Ala
Arg
TYr
TYP
Tyr
330
Gly
Arg

aW
§1Lys

Leu
Asn
Gly
Pro
Cys
75

Leu
His
teu
Asp
Asn
155
Lys
Gly
Trp
Leu
Leu
235
Gly
ser
Pro
Lys
Asp
315
Thr
Pro

Tyr

ok

rPhe
Arg
Gln
Gly
60

Tyr
Asp

ASp

Ser
Glu
Trp
45

Tyr
Pro
Ile

ser

Gly Tyr

Met
140
Asp
val
Asp
Ala
Arg
220
Ser
Glu
Gln
Thr
Ala
300
lLeu
His
Tyr

Tle

y
125
Asp
Gly
Ser
val
val
205
Tyr
Glu
Thr
Asn
val
285
Asp
Thr
Pro
Lys

Pro

Leu
Glu
GlIn
Asn
Thr
Pro
Ala
110
Ala
val

Gly

‘Asn

Thr
190
Asn
Asp
LYys
Gln
Gly
270
Pro
Tle
Leu
ASD
ASp

350
Gly

g W?uArégﬁ%TQ1 an
Leu Ay Tyr Ala Trp Val

T AR A A K0 eh FeRAT

é’g;[‘ / (&2&(&9&000971

Lys Leu Arg Pro Ay Qu

) 2 s

T r Arg

sy 92

Gly
Ala
Tle
Gly
Asn

ASp

95 .

Asn
Trp
Thr
Cys
rhe
175
GlIn
Asp
Thr
val
Leu
255
Gly
Ala
Ser
Ser
Asn
335
Lys

Glu

Gln
Gln
Ser
Glu
Pro
Gly
Phe
val
Arg
Asp
160
Ala
ser

Ser

Ala

Thr

240
ser

ser
Arg
Tyr
Gly
320
Arg
Ala

val

1410



Hs Ay Asp Val Thr A n Ser Asp Arg G n Leu Val Lys
Thr Val val 115120125 Gy Trp Ala val Asn Asp Ser Asp
Thr Pro G n Ser Gy Tyr Asp val 130135140 Thr Leu Arg
... Tyr Asp Thr Ala Thr ‘Asn Trp Ser Lys Thr Asn_Thr
- WOZHEHEEES160 G y Leu Ser Au Lys Val Thr IPCEQFSAZ%?‘HOGQH
Lys Phe Lys Trp Pro Leu SEQUENCE LI STI NG 165170175
Val Ay GQu Thr Gn Leu ser Ile Gu Ile Ala Ala Asn

CTBhn Sﬁr35Trp 180185190 AIEQUEBSE 1ESTINSsn Ay Ser Thr
r.T e e \V/
T DLkt 35 Gty HAED gl et

a&emﬁm ASpr L@ys\u\lnargAmd MueA&elPrWﬂT P /WirGU gghe

5 Ala As 5230
gEF Gaj,r;lt\sﬁhig'lel_g@s %r%g ﬁa gE% gﬁ'ls(fﬁ'é) A%& d a%s_'r%?i 2%&25[0 555
Yy AThrPrbll mppm ASuAQéla magmr Send s T’ﬂib M@nA a1aTRF9

Phe val 7

S g S i Fpirssktyong b aetn,
9 Le aer L v r
%quggyc; u o}y upGThr Pherdpn 1) J%%nseTrbe“I'ﬁF VRE

Fro A%a Ala asn Gln
465 ‘ 470

<210> 3
<211> 1410
. <212> DNA
<213> Artificial Sequence

<220>

<221> CDS

<222> (1)...(1410)

<223> Proaerolysin with a PSA sequence substituted for
the furin site.

<400> 3 ' g
gca gag ccc gtc tat c¢ca gac cag ctt cgc ttg 1ttt tca ttg g?c caa 48
Ala Glu Pro val Tyr Pro Asp GIn Leu A;g Leu Phe Ser Leu Glg GlIn

1 5

g?g gtc tgt ggc gac aag tat cgc ccc gtc aat cga gaa gaa gec caa 96
Gly val Cys G % Asp Lys Tyr Arg ng val Asn Arg Glu G;B Ala Gln
2 ,

agc gtt aaa agc aat att gtc g?c atg atg gqg caa tgg caa ata agc 144
ser val Lys Ser Asn Ile val 4% Met Met Gly GlIn ng Gln Ile Ser
35

g?g ctg gce aac ggc tgg gtec att atg 9gg ccy g?t tat aac g?t gaa 192
y ng Ala Asn Gly Trp V%} Ile Met Gly Pro Gly Tyr Asn Gly Glu

ata aaa cca g?g aca gcg tcc aat acc tgg tgt tat ccg acc aat cct 240
ITe Lys Pro Gly Thr A}a ser Ash Thr Trp ng Tyr Pro Thr Asn ng
65 0

gtt acc ggt gaa ata ccg aca.ctg tct gcc ctg gat att cca gat g?t 288
val Thr Gly 6lu Ile Pro Thr Leu Ser A;S Leu Asp Ile Pro Agg Gly
85

gac gaa gtc gat gtg cag tgg cga ctg gta cat gac agt geg aat ttc 336
Asp Glu val Asp val Gln Trp Arg igg val His Asp Ser %1a Asn Phe
100 10

atc aaa cca acc agc tat ctg gcc cat tac ctc ggt tat gcc tgg gt 384
Ile Lys Ero Thr Ser Tyr Leu ﬁ;% His Tyr Leu Gly Iyg Ala Trp va
15 2



.Gn Gn Asn Gy Leu Ser Thr Net G n Asn Asn Leu Al a

Arg val Leu 305"310315320 Arg Pro Val Arg Ala dy lle
Thr Ay Asp Phe ser Ala Qu Ser G n 325330' 335 Phe

Ala Ay Asn Ile Qu lle Ay Ala PrO Val Pro Leu
WR2806433558340345350 Ser Lys Val Arg Arg Al a AP&Té‘e?“R?é?P“”l
Asp Ay Ala Ay G n Gy Leu 355360365 Arg Leu Qu lle
Pro Leu Asp Ala Gn GQu Leu Ser Gy Leu Ay Phe
370375380 Asn Asn Val ssquitel IsismINgal Thr Pro Ala Al a

s g e

ct gccaatc aacatcatca ttaacg gc <210> 27 <211>

I%ﬁ ﬁ§2§§0 '?p géz %1: gﬁaagg a'ﬁ?g %??gatyts%glagc

<210> 28 <211> 39 <212> DNA <213> Art|f| ci al sequence
g?c tat cgc tgt g?t gac aag acg gcc atc aag gtc agc aac tic goc 528
Gly Tyr Arg Cys Gﬁy Asp Lys Thr Ala {;S Lys val Ser Asn ;9? Ala

165

tat aac ctg gat ccc gac agc tic aag cat g?c gat gtc acc cag tcc 576
Tyr Asn Leu Agg Pro Asp Ser Phe &§§ His Gly Asp val 135 Gln Ser
1 ,

gac cgc cag ctg gtc aag act gtg gt g?c tgg g9cg gtc aac gac agc 624
Asp Arg g;n Leu val Lys Thr ggo val Gly Trp Ala gg; Asn Asp Ser
> , :

gac acc ccc caa tcc g?c tat gac gtc acc ctg cgc tac gac aca gcc 672
Asp ;gg Pro GIn Ser Gly g{g Asp val Thr.Leu é;g Tyr Asp Thr Ala

acc aac tgg tcc aag acc aac acc tat g?c Ctg agc gag aag gtg acc 720
Thr Asn Trp Ser Lys Thr Asn Thr Tyr Gly Leu Ser Glu Lys Vval Thr :
225 : 230 235 240

acc aag aac aag ttc aag tgg cca ctg gt g?g gaa acc caa ctc tcc 768
Thr Lys Asn Lys Phe Lys Trp Pro Leu ggo Gly Glu Thr Gln EEU Ser
245 ’ 5

atc gag att gct gcc aat cag tcc tgd goy tee cag aac g?g ggc tcg 816
Ile Glu Ile gég Ala Asn GIn Ser ;gg Ala Ser GIn Asn 375 Gly ser

acc acc acc tcc ctg tct cag tcc gtg cga écg act gtg ¢cg gcc cgc 864
Thr Thr Thr Ser Leu Ser Gln ggg val arg Pro Thr ggs Pro Ala Arg
275 , .

tcc aag atc ccg gtg aag ata gag ctc tac aag goc gac atc tcc tat 912
ser Lys Ile Pro val Lys ggg Glu Leu Tyr Lys égé Asp Ile ser Tyr
290 : '

ccc tat gag ttc aag gcc gat grc agc tat gac ctg acc ctg age g?c 960
Pro Tyr Glu Phe Lys Ala Asp val Ser Tyr Asp Leu Thr Leu Ser Gly
305 310 315 320

ttc ctg cgc tgg ggc gge aac goc tgg tat acc cac ¢cg gac aac cgt 1008
Phe Leu Arg Trp Gly Gly Asn Ala Trp ;gg Thr His Pro Asp ggg Arg
325

ccg aac tgg aac cac acc ttc gtc ata g?t €Cg tac aag gac aag gcg 1056
Pro Asn Trp Asn His Thr Phe val glg Gly Pro Tyr Lys ggg Lys Ala
340

agc agc att cgg tac cag tgg gac aag cgt tac atc ccg ggt gaa gt 1104
ser ser %%E Arg Tyr GIn Trp ggg Lys Arg Tyr Ile ggg Gly Glu va

aag togg tgg gac tgg aac tgg acc ata cag cag aac g?t ctg tct acc 1152
Lys Trg Trp Asp Trp Asn grp Thr Ile Gln Gln %gg Gly Leu ser Thr
37 75 '

atg cag aac aac ctg gcc aga gtg ctg cgc ctg gty cgg gcg g?g atc 1200
Met GIn Asn Asn Leu Ala Arg val Leu Arg Pro val Arg Ala Gly Ile
385 390 395 400



<220> WO 20061133553PCT1C420061000971 SEQUENCE
LI STI NG <223> Prinmer <400> 28 gccaat caac atcatcatca
tcatcattaa cggcagcgc39 <210> 29 <211> 39 <212> DNA

<213> Artificial Sequence <220> <223> Pri ner >
wRohIGo g o

€X4c atcatcatca tcatcattaa cggcagcgc3
<211> 1762 <212> DNA <213> Artificial Sequence <220>
<223> Proaerolysin with a PSA sequence substituted
for the furin site, anceFRUENStH &SI M tag. <400> 30

t tgctadagCARAEEP Y6t gk aRkCaRIA: 1248
ngg;:gt a%ggggggg%gc%aﬁghe_%a tygm-am: g%g E:ﬁtg

cct gggt ggg gcdBrggcet g acaagacdy® atggcgatgt 413

93205325 LOPLGE Ak g2P0g4CaAGE GPlGeCREARag ctg cag 1296
gaagmiocval gagtieaad agEasgc ey Hb Cgt Borabys Leu Gln
gt gaagt gaat#haacaacct ccga@%cca gccat t cct 830

t C €3& teragsa t £G90 1344
%‘%g Oﬁ gég%t g% g% g ol ﬁgg%fg gg agg L;g %g CI.:’GEang EES E‘;‘; ‘

tgccct gtfdt tgcgaatttc chifcaat cac ggt gat tgt

%%%ch@%@@%@c@ttc CECGAR MACHRAAEACELc age gtg 1392
gdb gygogiaaL©g9ggg lycguca abec a6y Agy asqyt teu ser va

gt at®¥ccac ggacaaggc gt ggt gggac ggctBgagt g
okt agcqacSaagetgaag geaagaget ¢ t caacat cat 1410
- ghaggagalaaAts ges gahgg tcattgggec agcegttaaaa
. d§et gggt ca acctgdt’8tt attccagatg atcaaaccaa
agccaat at g ggcaacaat g agcaacttcg gaccgccagc
t@iggat at g t at ggcct ga accgaact ct accaccacct
2 ag agctat gacc ccggacaacc agcagcattc
% (AGhogacri106aaeneg aacat agaga agt gt ggacg
tccgggettg catcatcatc tacatatgca cacaggcgca
tctg gcaatattg c
S f SR e
cctat aacct tggtcaagac acgtcaccct gcgagaaggt

ccat cgagat ccctgtctca agctctacaa tgaccctgag

als@60aact g ggt-accagtg ccatacagca tgcgggcggg
tedggtigcenc vat gyt RIPCESIBIN Cameda ekt Blec GeC A Sly GIn

Gly val Cys Gly Asp Lys Tyr Arg ;go val Asn Arg Glu ggu Ala Gln
20
Ser val Lys ser Asn Iie val G%y Met Met Gly Gln Igp Gin Ile Ser
35 4
Gly Leu Ala Asn Gly Trp val Ile Met Gly Pro g%y Tyr Asn Gly Gl
50 55
Ile Lys Pro Gly Thr A&a Ser Asn Thr Trp ggs Tyr Pro Thr Asn ggo
65 7 . _
val Thr Gly Glu Ile Pro Thr Leu Ser géa Leu Asp Ile Pro Sgp Gly
&5 : '
Asp Glu val Asp val Gln Trp Arg Leu val His Asp Ser Ala Asn Phe
100 ~ 105 110
I1e Lys Pro Thr Ser Tyr Leu Ala His Tyr Leu Gly Tyr Ala Trp val
115 : 120 125
Gly Gly Asn His Ser GIn Tyr val Gly Glu Asp Met Asp val Thr Arg
130 135 140
Asp Gly Asp Gly Trp val Ile Arg Gly Asn Asn Asp Gly Gly Cys Asp
145 .. 150 b Ala T 155 ] o 1%0
Gly Tvr Arg Cvs Gly Asp Lys Thr Ala Ile Lys val Ser Asn Phe Ala
Y 9+ 16% P ‘y 170 175
Tyr Asn Leu Asp Pro Asp Ser Phe Lys His Gly Asp val Thr GIn ser
180 185 190
Asp Arg Gin Leu val Lys Thr val val Gly Trp Ala val Asn Asp Ser
195 200 205
Asp Thr Pro Gln ser Gly Tyr Asp val Thr Leu Arg Tyr Asp Thr Ala
210 215 220
Thr Asn Trp Ser Lys Thr Asn Thr Tyr Gly Leu Ser Glu Lys val Thr
225 230 235 . 240
Thr Lys Asn Lys Phe Lys Trp Pro Leu Val Gly Glu Thr GIn Leu Ser
245 250 255
Ile GTu T1e Ala Ala Asn Gln Ser Trp Ala Ser GIn Asn Gly Gly Ser



aaaaat aaaa agcggcagag tggcgacaag cggcatgatg
gggttataac tcctgttacc cgatgtgcag ggcccattac
~ catggat gtg t gacggct at agat cccgac tgtggtgggc
wg gct ac gaccaccaag tgctgccaat -gtccgtgcga
: g C cggcttcctg gaaccacacc ggacaagcgt
gaacggt ctg gat caccggt cgtgccgctc aggcct gagg
cgt cagcctc gcgctaacaa ctaactggct 60 cccgtctatc 120
tatcgccccg 180 gggcaat GERUERGD L3ggTH&aat aa ﬁé
Ala Arg

t gaaat ac2®860 t ggcgact 0 t
S Sl corarc 08 BT TR ‘a0 EEP ARl 08
rgggﬁsggtleanriz'&mc:wgcd:aeﬁa %Waém E Aargde ser Tyr

?%Q;t 0,200, 1,020

B SO R AP M al B R e M0y oy
- bied aemah-gcrrﬁﬁw gt tﬂ«tsna"gag‘ﬂm% gegydds g’aea‘xsm% Arg

agat cc S S
ORI P I T BORRA Y o8 ogt GaLopSBIL wta
tet gt %gaargt goTaat ogp ggaaost gea Tecddgdiadt!y<gho¥abl
<2li> 208 <2122 BT 156 YO Bth 8¢h Asp ELN@ESM NG
oYt gPRdt g Yygdaldhagtcct cf ggece ggi3eot t
aazgg@htAgthsmt mu:em tAIrg ced clerox AE gzt\'gécbg‘@c@a Gly ﬂ%ﬁ)

a
6?)1%‘58 Facs %@gi&&%ﬁfé\ﬁﬂé 2 ggvgt&%%]ﬁglw

@hyy AV/&|PI’Q/‘&'|GP§D ASIp Alg SA1204 rse-vams ISP5 38T LyEs kel 6dn 35

0
§6ly\yg| Agﬁ éAﬁ{]aGg]y ﬁ-thg%o 38 ﬁrd-y_%u I%ﬁg ﬁeyPr p[euNAgp 65
A0O dllh eG1bylSetPE®T' Thy @ngWyPhelg_ugn @sy ‘%oys%she“%'" «at

Ghl PRROTRRAOREO 4SS

465

PCT/CA2006/000971

<210> 5

<21i1> 6

<212> PRT

<213> Homo Sapiens

<400> 5
H}s ser Ser Lys Lgu Gln

<210> 6

<211> 1410

<212> DNA

<Z13> artificial Sequence

<220>
<223> Proaerolysin with a PSA sequence substituted for
the furin site.

«221> CD5
<222> (1)...(1410)

<400> 6
gca gag ccc gtc tat cca gac cag ctt cgc ttg ttt tca ttg g?c caa 48
ala Glu Pro val Tyr Pro Asp Gln Leu Azg Leu Phe Ser Leu Gly Gln

1 5

ggg gtc tgt ggc gac aag tat cgc CcC gtc aat cga gaa gaa gec caa 96
Gly val Cys Gly Asp Lys Tyr Arg Pro val Asn Arg GlIu Glu Ala Gin
20 25 30
agc gtt aaa agc aat att gtc g?c atg atg gﬁ;g caa tgg caa ata agc 144
ser val Lys Ser Asn Ile val y Met Met Gly GIn ng Gln Ile ser
35 40

ggg ctg gcc aac ggc tgg gtc att atg ggg ccg ggt tat aac ggt gaa 192



210 225230240 Ile Gu Ile Ala Ala Asn G n ser Trpdy
Ay Ser 260265270 Thr Thr Thr ser Leu Ser G n Ser Val
Arg Pro Thr Val Pro Ala Arg 275280285 Ser Lys Ile Pro

Val lys Ile Gu Leu Tyr Lys Ala AS Ile Ser T
WH%EI4 Pro Tyr G u Phe Lys Ala Asp Val Selilé%*?m%égg“gﬂ

Leu Thr Leu Ser dy 305310315320 Phe Leu Arg Trp Ay
Ay Asn Ala Trp Tyr Thr His Pro Asp Asn Arg 325330335

_ o
AR (G A B Du bl g1 or W Oy srge Ty Sy e

Lys Arg Tyr Ile Pro Ay du Val 355360365 Lys Trp Trp

TR CCASPOITRAER DRE TCEe2al #C 9P Agh tef \CohedfcSaqt Thy 240
IR ER 5 Tt TG Al Q5T TUq 0 SYaTar Jab A B o
Val Arg Ala Gy Ile 385390395400 Thr Ay Asp Phe Ser

AL a calE9F CLy gag 3§t at ggt 288
JoE 6 A8 T TG Fbr07 vt P 0 LpbeAND A8 HOAR 4

Ser Ser Lys Leu G n 420425430 ser val Asp Gy Ala d y3 .
t t it t 3
% 2 _uﬁaﬁegggf\?/?? o TG %gpéﬁ Tos A5Eer Ala R Bhe

atc daa cca ace age tat ctg gcc cat tac ctc g?t tat gcc tygg gt 384
Ile Lys i;g Thr ser Tyr Leu ?;g His Tyr Leu Gly Igg Ala Trp va

g?c g?c aat cac agc caa tat gtc g?c gaa gac atg gat gtg acc cgt 432
Gly Gly Asn His Ser Gln I%g val Gly Glu Asp ggg Asp val Thr Arg
130 ‘ L

gat g?c gac g?c tgg gtg atc cgt g?c aac aat gac g?c g?c tgt gac 480
Asp Gly Asp Gly Trp val Ile Arg Gly Asn Asn Asp Gly Gly Cys Asp
145 150 . 155 160

g%c tat cgc tgt‘g?t gac aag acg gcc arc aag gtc agc aac tic gece 528
Gly Tyr Arg Cys (1;6)5/ Asp Lys Thr Ala Eg Lys val ser Asn g?g Ala :

tat aac ctg gat C€cC gac agc ttc aag cat g?c gat gtc acc cag tec 576
Tyr Asn Leu Asp Pro Asp Ser Phe igg His Gly Asp val 135 Gln ser
180 .

gac cgc cag ctg gtc aag act gtg gt g?c tgg gcg gtc aac gac agc 624
Asp Arg G]g Leu val Lys Thr ggo val Gly Trp Ala géé Asn Asp Ser
19 :

gac acc ccc caa tcc g?c tat gac gtc acc ctg €gC tac gac aca gec 672
Asp Thr Pro Gln Ser Gly ;yg Asp val Thr Leu g;g Tyr Asp Thr Ala
210 1

acc aac tgg tcc aag acc aac acc tat g?c Ctg agc gag aag gtg acc 720
Thr Asn Trp Ser Lys Thr Asn Thr Tyr Giy Leu Ser Glu Lys val Thr
225 230 235 240

acc aag aac aag tfc aag tgg cca ctg gt g?g gaa acc caa ctc tcc 768
Thr Lys Asn LyS Phg Lys Trp Pro Leu ggo Gty Glu Thr GlIn Egg Ser
24

atc'gag att gct gcc aat cag tcc tgg gcg tcc cag aac g?g gac tcg 816
Iie Glu Ile Ala Ala Ashn Gln Ser Egg Ala ser Gln Asn 37% Gly ser
260 :

acc acc acc tce ctg tct cag tcc gtg cga ccg act gtg €cg gec cgc 864
Thr Thr ghr Ser Leu Ser Gln ggg val Arg Pro Thr ggs Pro Ala Arg
75

tCC aag atc ccg gtg aag ata gag ctc tac aag gcc gac atc tcc tat 912
Ser 558 Ile Pro val Lys ggg Glu Leu Tyr Lys g%g Asp Ile Ser Tyr

ccc tat gag ttc aag gcc gat gtclagc tat gac ctg acc ctg agc g?c 960
Pro Tyr Glu Phe tys Ala Asp val Ser Tyr Asp Leu Thr Leu Ser Gly
305 310 315 320



SEQUENCE LISTING Ala Gn Qu Leu Ser Ay Leu Ay Phe

Asn Asn Val
Asn G n Hs Hs Hs Hs Hs Hs 465470475 <210> 32

<211> 3 <212> PRT <213> Am no aci d <400> 32
 WR2H04I3I5H 0> 33 <211> 3 <212> PRT <213> Anin
<400> 33 Ser Arg Arg 1 <210> 34 <211>3 <212> PRT
<213> Am no acid <400> 34 Ala Arg Arg 1 <210> 35

<211> 3
ttc ctg cge tyg
Phe Leu Arg Trp

ccy
Pro

agc
Ser

aag
Lys

atg
Met
385

acc
Thr

agt
ser

gcg
Ala

acc
Thr

aac
Asn

agc
Ser

tgg
Trp

370

tag

Gln

;

o5

gct
Ala

gec
Ala

caa
Gln
450

lcct
‘Pro
465

<210> 7

<211>
<212>
<213>

<220>

<223>

tgg
Trp

att
Ile
355

tag
Trp

aac
Asn

gat
Asp

CCC
Pro

gac
Asp
435

gag
Glu

gct
Ala

470
PRT
artificial Sequence

aac
Asn
340

cgg
Arg

gac
Asp

aac
Asn

ttc
Phe

gt
va
420

aly

ctc
Leu

gce
Ala

Ser

&
325

cac
His

tac
Tyr

tgg
Trp

ctyg
Leu

agt
ser
405

ccg
Pro

gct
Ala

tco
ser

aat
Asnh

Leu Ser Val

&y

acc
Thr

cag
Gin

aac
Asn

gcc
Ala
390

gce
Ala

ctc
lLeu

&y

ety

caa

GIn
470

the furin site.

<400> 7

Ala
1
Gly
Ser
Gly
Ile
65
val

Asp

Glu

val

val
Leu
50

Lys
Thr

Glu

Pro
Cys
Lys
Ala
Pro
Gly

val

val
Gly
20

ser
Asn
Gly
Glu

ASp
100

AsSp
Asn
Gly
Thr
Ile

val

Pro
Lys
Ile
Trp
Ala
70

Pro

Gln

aac
Asn

ttc
Phe

tgg
Trp

tag
Trp
375
aga
Arg
gag
Glu

gcg
Ala

caa
Gln

ctt
Leu
435

Asp
TYr
val
val
55

ser
Thr

Trp

SEQUENCE LISTENG

gce
Ala

gtc
val

gac
AsSp
360

acc
Thr

gt
va

agc
ser

gct
Ala

&1y
440

aly

GIn
Arg
Gly
Ile
Asn
Leu

Arg

tgg
Trp

ata
Ile
345
aag
Lys

ata
Ile

ctg
Leu

cag
Gln

gac
Asp
425
ctg
Leu

ttc
Phe

Leu
Pro
25

Met
Met
Thr
ser

Leu
105

tat
Tyr
330

oty

cot
Arg

cag
Gln

cgce
Arg

ttt
Phe
410
agc
ser

agg
Arg

aac
Asn

Arg
val
Met
Gly
Trp
Ala

val

acc
Thr

ccg
Pro

tac
Tyr

cag
Gln

ccg
Pro
395

gce
Ala

cat
His

ctg

Leu.

dac
Asn

Leu
Asn
Gly
Pro
Cys
75

Leu

His

cac

450455460 Thr

ccy

Pro Ala Al a

gac

aac

His Pro Asp Asn

tac
Tyr

atc
Ile

aac

Asn

380

gt
va

&ty

tcc
Ser

gag
Giu

gtc
val
460

Phe
Arg
Gln
80"
Tyr
ASD

Asp

aag
Lys

ccg
Pro
365

o

cgg
Arg

aac
Asn

-ECC

sSer

atc
Ile
445

agc
ser

ser
Glu
Trp
45

Tyr
Pro
Ile

Ser

gac
AsSp
350

&

cty
Leu

gcg
Ala

ata
Ile

aag
LYys
430

ccy
Pro

cIc
Leu

Proaerolysin with a PSA sequence substituted for

Leu
Glu
GIn
Asn
Thr
Pro

Ala
110

335
aag
LyS

gaa
Glu

tct
Ser

&ty

gag
Glu
415

ctg
Leu

Cctc
Leu

agc
ser

Gly
15

Ala
Ile
Gly
Asnh
Asp

95
Asn

cgt
Arg

gcg
Ala

gt
Va

acc
Thr

arc
Ile
400
atc
Iie

cag
G1n

gat
Asp

gt
va

Gln
GIn
ser
Glu
Pro
Gly
Phe

glcé'iq@fn%mmwn

1008
1056
1104
1152 .
1200
1248
1296
1344
1392

1410



<212> PRT <213> Amino acid <400> 35 H's Arg Arg 1
<210> 36 <211> 3 <212> PRT <213> Am no acid <400> 36
Gn Arg Arg 1 <210> 37 <211> 3 <212> PRT <213> Am no

cjd <400> 37 Ala Phe Arg 1 <210> 38 SEQUENE
W@l%%”ﬁﬁgelb 3 <212> PRT <213> Amino aci d%é%@z"%ﬁé‘m‘””
Ala Gn Arg 1 <210> 39

SEQUENCE LISTING
ITe Lys Pro Thr Ser Tyr Leu Ala His Tyr Leu Gly Tyr Ala Trp val
115 120 125
Gly Gly Asn His ser GIn Tyr val Gly Glu Asp Met Asp val Thr Arg
130 135 140 _
Asp Gly Asp Gly Trp val Ile Arg Gly Asn Asn Asp Gly Gly Cys Asp
145 150 155 160
Gly Tyr Arg Cys Gly Asp Lys Thr Ala Ile Lys val Ser Asn Phe Ala
‘ 165 170 175
Tyr Asn Leu Asp Pro Asp Ser Phe Lys His Gly Asp val Thr Gin Ser
180 185 190
Asp Arg GlIn Leu val Lys Thr val val Gly Trp Ala val Asn Asp Ser
195 200 205
Asp Thr Pro GIn ser Gly Tyr Asp val Thr Leu Arg Tyr Asp Thr Ala
210 215 220
Thr Asn Trp Ser Lys Thr Asn Thr Tyr Gly Leu Ser Glu Lys val Thr
225 ' 230 235 240
Thr Lys Asn Lys Phe Lys Trp Pro Leu val Gly Glu Thr GIn Leu Ser
245 250 255
I1e Glu Ite Ala Ala Asn GIn Ser Trp Ala Ser GIn Asn Gly Gly Ser
260 265 270 _
Thr Thr Thr Ser Leu Ser Gln Ser val Arg Pro Thr val Pro Ala Arg
275 280 285
Ser Lys Ile Pro val Lys Ile Glu Leu Tyr Lys Ala Asp Ile Ser Tyr
290 295 300
Pro Tyr Glu Phe Lys Ala Asp val Ser Tyr Asp Leu Thr Leu Ser Gly
305 310 315 320
Phe Leu Arg Trp Gly Gly Asn Ala Trp Tyr Thr His Pro Asp Asn Arg
325 ' 330 335
Pro Asn Trp Asn His Thr pPhe val Ile Gly Pro Tyr Lys Asp Lys Ala
340 345 350
ser Ser Ile Arg Tyr Gln Trp Asp Lys Arg Tyr Ile Pro Gly Glu val
355 360 365
Lys Trp Trp Asp Trp Asn Trp Thr Ile GIn GIn Asn Gty Leu Ser Thr
370 375 380
Met Gln Asn Asn Leu Ala Arg val Leu Arg Pro val Arg Ala Giy Ile
385 390 395 400
Thr Gly Asp Phe Ser Ala Glu Ser GIn Phe Ala Gly Asn Ile Glu Ile
405 410 415
Gly Ala Pro val Pro Leu Ala Ala Asp Ser His Ser Ser Lys Leu Gin
420 425 430
ser Ala Asp Gly Ala Gly GlIn Gly Leu Arg Leu Glu Ile Pro Leu Asp
435 440 445
Ala GIn Glu Leu Ser Gly Leu Gly Phe Asn Asn val Ser Leu Ser Vval
450 455 460 -
Thr Pro Ala Ala Asn Gln
465 470

<210> §

<211> 8

<212> PRT :
<213> Artificial Seguence

<220> .
<223> PSA Cleavage site

<400> 8
His Ser Ser Lys Leu Gln Ser Ala
1 5

<210> 9

<211> 1410

<212> DNA

<213> Artificial Sequence

10



<211> 3 <212> PRT <213> Am no acid <400> 39 Ala Lys A
rg 1 <210> 40 <211> 3 <212> PRT <213> Anmino acid
<400> 40 Ala Arg Lys 1 <210> 41 <211> 3 <212> PRT
Ani no acid <400> 41 Ala Hs Arg 1 <21
WQ%@E‘§33533<212> PRT <213> Amino acid <400> 4292[%%{006/000971
Arg Arg 1 <210> 43 <211> 4 <212> PRT

SEQUENCE LISTING
<220()>
<223> Proaerolysin with a PSA sequence substituted for
the furin site.

<221> CDS
<222> (1)...(1410)

<400> 9
gca gag ccc gic tat cca gac cag ctt cgc ttg tit tca ttg g?c caa 48
Aéa GTu Pro val Tyr Pro Asp GIn Leu Arg Leu Phe Ser Leu Gly Gln

5 10 15

g?g gtc tgt g?c gac aag tat cgc ccc gtc aat cga gaa gaa gcc caa 96
Gly val Cys Gly Asp Lys Tyr Arg Pgo val Asn Arg Glu Ggg Ala Gln .
5

agc gtt aaa agc aat att grc g?c aty atg g?g caa tgg caa ata agc 144
Ser val Lys Ser Asn Ile val G4g Met Met Gly Gln ng Gln ITe ser

g?g ctg gcc aac g?c tgg gtc att atg g?g ccg g?t tat aac g?t gaa 192
Gly Leu Ala Asn Gly Trp v§; Ile Met Gly Pro Gly Tyr Asn Gly Glu
50

ata aaa cca g?g aca gcg tcc aat acc tygg tgt tat ccg acc aat cct 240
Ite Lys Pro Gly Thr Ala Ser Asn Thr Trp C¥§ Tyr Pro Thr Asn ng
65 70 )

gtt acc g?t~gaa ata ccg aca ctg tct gcc ctg gat att cca gat g?t 288
val Thr Gly Glu I1§ Pro Thr Leu Ser A;S Leu Asp Ile Pro Agg G
8 .

gac gaa gtc gat gtg cag tgg c¢ga ctg gta cat gac agt gcg aat ttc 336
Asp Glu val Asp val GIn Trp Arg &Sg val His Asp Ser ?}S Asn Phe
100 :

atc aaa cca acc agc tat ctg gec cat tac ¢tc ggt tat gec tgy gt 384
Ile Lys Pro Thr Ser Tyr Leu Ala His Tyr Leu Gly Tyr Ala Trp va
115 120 125

g?c g?c aat cac agc caa tat gtc g? gaa gac atg gat gtg acc cgt 432
y 63% Asn His Ser Gln Igg val Gly Glu Asp ?EB Asp val Thr Arg
1 -

gat ggc gac ggc tgg gtg atc cgt g?c aac aat gac g?c g?c tgt gac 480
Asp Gly Asp Gly Trp val Ile Arg Gly Asn Asn Asp Gly Gly Cys Asp
145 150 155 : 160

g?c tat cgc tgt ggt gac aag acg gcc atc aag gre age aac tIc goc 528
y Tyr Arg Cys 66y Asp Lys Thr Ala i;g Lys val Ser Asn ;9% Ala
165 .

tat aac ctg gat ccc gac agc ttc aag cat g?c gat gtc acc cag tcc 576
Tyr Ash Leu igg Pro Asp Ser Phe iyg His Gly Asp val {BE Gln Ser
B

gac €gc cag ctg gtc aag act gtg gt g?c tgg gcg gtc aac gac agc 624
Asp Arg gég teu val Lys Thr ggo val Gly Trp Ala ggg Asn Asp Ser

gac acc CCC caa tcc gge tat gac gtc acc Cctg Cgec tac gac aca gcc 672

Asp Thr Pro GIn ser Gly Tyr Asp val Thr Leu Arg Tyr Asp Thr Ala
210 215 220

11



<213> Am no acid <400> 43 Lys Ser Arg Arg 1 <210> 44
<211> 4 <212> PRT <213> Anmino acid <400> 44 Al a Lys
Arg Arg 1 SEQUENCE LI STI NG <210> 45 <211> 4 <212>

PRT <213> Amino acid <400> 45 Lys Lys Arg Ar QoW
WPV 4 <212> PRT <213> Anino acid <400> l%éﬁﬁés o

Lys Arg Arg 1 <210> 47 <211> 4 <212> PRT

SEQUENCE LISTING ’
acc aac tgg tcc aag acc aac acc tat ggc ctg agc gadg aag gtg acc 720
Thr Asn Trp Ser Lys Thr Asn Thr Tyr Gly Leu Ser Glu Lys val Thr
225 230 235 240

acc aag aac aag tic aag tgg cca ctg gt g?g gaa acc caa ctc tcc 768
Thr Lys Asn Lys gﬁg Lys Trp Pro Leu Vgo Gly Glu Thr GIn Leu Ser
2 255

atc gag att gct gcc aat cag tcc tgg gcg tec cag aac g?g g?c tcg 816
Ile Glu Ile Ala Ala Asn Gln Ser ;Eg Ala Ser GIn Asn Gly Gly Ser
260 270

acc acc acc tce ctg tct cag tec gtg €ga ccg act gtg ccg gecc cge 864
Thr-Thr ;hr Ser Leu Ser Gln Ser val Arg pPro Thr gga Pro Ala Arg
, 75 ' 280

tcc-aag atc ccg gtg aag ata gag ctc tac aag gcc gac atc tec tat 912
Ser Lys Ile Pro val Lys I;e Glu Leu Tyr Lys ggg Asp Ile Ser Tyr
290 295

cCcc. tat gag ttc aag gcc gét gtc age tat gac ctg acc ctg agce g?c 960
Pro Tyr Glu Phe Lys Ala Asp val Ser Tyr Asp Leu Thr Leu Ser Gly
305 310 315 320

ttc ctg c¢ge tgg g?c g?c aac gcc tgg tat acc cac ccg gac aac cgt 1008
Phe Leu Arg Trp Gly Gly Asn Ala Trp ggg Thr His Pro Asp ggg Arg
o 325

ccg aac tgg aac cac acc ttc gtc ata got ccg tac aag gac aag gcg 1056
Pro Asn Trp Asn His Thr Phe val %12 Gly Pro Tyr Lys ggg Lys Ala
' 340

agc agc att cgg tac cag tgg gac aag cgt tac atcC ccg ggrt gaa gt 1104
ser Ser Ile Arg Tyr Gin Trp Agg Lys Arg Tyr Ile ggo Gly Glu va
_ 355 3 5

LyS: Trp Trp Asp Trp Asn Trp Thr Ile Gln Gln Asn Ley Ser Thr
370 375 380

atg cag aaC aac ctg gcc aga gtg ctg cgc ccg gtg cgg gcg ggg atc 1200
Met GIn Asn Asn Leu Ala Arg val Leu Arg Pro val Arg Ala Gly Ile
385 390 395 400

aagltgg tgg gac tyg aac tgg acc ata cag cag aac g?t ctyg tct acc 1152
Gly

acc ggt gat ttc agt gcc gag agc cag ttt gcc g%c aac ata gag atc 1248
Thr Gly Asp Phe Ser Ala Glu ser Gln 228 Ala Gly asn Ile g}g Ile
405

g?t gct ccc gtg ccg c¢te gcg gct gac tcc cag ttc tat agc agc aat - 1296
Gly Ala pPro val Pro Leu Ala Ala igg ser Gin Phe Tyr Sgr Ser Asn
420 430

agt gtg gac g%c gct g?t caa g?c ctg agg ctg gag atc ccg ctc gat 1344
Gly Giy Gly

ser val Asp Ala GlIn Leu Arg Leu Glu Ile Pro Leu Asp
435 440 445

gcg'caa gag ctc tccsg?g ctt g?c ttc aac aac gtc agc ctc age gt 1392
Ala GlIn Glu Leu Ser Gly Leu Gly Phe Asn Asn Val Ser Leu Ser Va

450 455 460
acc cct gct goc aat caa 1410
Thr Pro Ala Ala Asn GIn
465 470
<210> 10
<211> 470
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<213> Am no acid <400> 47 Lys Ala Phe Arg 1 <210> 48
<211> 4 <212> PRT <213> Am no acid <400> 48 Lys Al a
A@n Arg 1 <210> 49 <211> 4 <212> PRT <213> Anino acid

<400> 49 Lys Ala Lys Arg 1 <210> 50 <211> 4 > P
WQIWEAIIAM no aci d <400> 50 Lys Ala Arg Lys 1@%[’0@@6971
<211> 4 <212> PRT <213> Anmino acid

SEQUENCE LISTING
<212> PRT .
<213> Artificial Sequence

<220>
<223> Proaerolysin with a PSA sequence substituted for
the furin site.

<400> 10
Ala Glu Pro val Tgr Pro Asp GlIn Leu Arg Leu Phe Ser Leu Gly Gln

Gly val Cys ggy Asp Lys Tyr Arg ggo val Asn Arg Glu géu Ala GIn
ser val Lys Ser Asn Ile val Gly Met Met Gly Gln Trp GIn Ile Ser
35 '

Gly Leu Ala Asn Gly Trp V?1 Ile Met Gly Pro EAy Tyr Asn Gly Glu
50 3
ITe Lys Pro Gly Thr Ala Ser Asn Thr Trp Cys Tyr Pro Thr Asn Pro

val Thr Gly Glu ITe Pro Thr Leu Ser Ala Leu Asp Ile Pro Asp Gly

Asp Glu val Asp val GIn Trp Arg Leu val His Asp Ser Ala Asn Phe
100 105 110
Ile Lys Pro Thr Ser Tyr Leu Ala His Tyr Leu Gly Tyr Ala Trp val
115 120 125
Gly Gly Asn His Ser GIn Tyr val Gly Glu Asp Met Asp val Thr Arg
130 135 140
Asp Gly Asp Gly Trp val Ile Arg Gly Asn Asn Asp Gly Gly Cys Asp
145 150 _ 155 160
Gly Tyr Arg Cys Gly Asp Lys Thr Ala Ile Lys val Ser Asn Phe Ala
165 170 175 -
_Tyr Asn Leu Asp Pro Asp Ser Phe Lys His Gly Asp val Thr GlIn ser
180 185 190
Asp Arg GIn Leu val Lys Thr val val Gly Trp Ala val Asn Asp Ser
195 200 . 205
Asp Thr Pro Gln Ser Gly Tyr Asp val Thr Leu Arg Tyr Asp Thr Ala
210 215 220
Thr Asn Trp Ser Lys Thr Asn Thr Tyr Gly Leu Ser Glu Lys val Thr
225 230 235 240
Thr Lys Asn Lys Phe Lys Trp Pro Leu val Gly Glu Thr GIn Leu Ser
245 _ 230 255
ITe Glu Ile Ala Ala Asn Gln Ser Trp Ala Ser GIn Asn Gly Gly Ser
260 265 ’ 270
Thr Thr Thr Ser Leu Ser Gln Ser val Arg Pro Thr val Pro Ala Arg
275 280 285 .
Sser Lys Ile Pro val Lys Ile Glu Leu Tyr Lys Ala Asp Ile Ser Tyr
290 } 295 300
Pro Tyr Glu Phe Lys Ala Asp val Ser Tyr Asp Leu Thr Leu Ser Gly
305 310 315 320
Phe Leu Arg Trp Gly Gly Asn Ala Trp Tyr Thr His Pro Asp Asn Arg
_ 325 330 335
Pro Asn Trp Asn His Thr Phe val Ile Gly Pro Tyr Lys Asp Lys Ala
340 345 350
Ser ser Ile Arg Tyr GIn Trp Asp Lys Arg Tyr Ile Pro Gly Glu val
355 360 365
Lys Trp Trp Asp Trp Asn Trp Thr Tle GIn Gln Asn Gly teu Ser Thr
370 375 380
Met GIn Asn Asn Leu Ala Arg val Leu Arg Pro val Arg Ala Gly Iie
385 390 395 400
Thr Gly Asp Phe Ser Ala Glu Ser GIn Phe Ala Gly Asn Tle Glu Ile
- 405 410 415
Gly Ala pro val Pro Leu Ala Ala Asp Ser Gln Phe Tyr Ser Ser Asn
’ 420 ) 425 430
Asp Gly Ala Gly GIn Gly Leu Arg Leu Glu Ile Pro Leu Asp
435 . 440 445

13
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SEQUENCE LI STI NG <400> 51 Lys Ala H's Arg 1 <210> 52

<211> 4 <212> PRT <213> Am no acid <400> 52 Lys Arg

Arg Leu 1 <210> 53 <211>4 <212> PRT <213> Am no aci d

<400> 53 Ser Arg Arg Leu 1 <210> 54 <211>4 <212>
WG2WE338F no aci d <400> 54 Ala Arg ‘Arg Leu 1F yff};oog/gown

<211> 4 <212> PRT <213> Ami no acid <400> 55

SEQUENCE LISTING
Ala GIn Glu Leu Ser Gly Leu Gly Phe Asn Asn val Ser Leu Ser val
450 455 460
Thr Pro Ala Ala Asn GIn
465 470

<210> 11

<?211> 6

<212> PRT

<213> artificial sequence

<220>
<223> PSA cleavage site

<400> 11
Gln Phe Tyr Ser Sgr Asn
1

<210> 12

<211> 1410

<212> DNA

<213> Artificial Sequence

<220> :
<223> Proaerolysin with a PSA sequence substituted for
the furin site.

<221> CDS
<222> (1)...(1410)

<400> 12 ;

gca gag ccc gtc tat cca gac €ag ctt cgc ttg trt tca ttg ggc caa 48
Ala Glu Pro val Tyr Pro Asp Gin Leu A;g Leu Phe Ser Leu Glg GIn

1. 5 o

g?g gtc tot g?c gac aag tat cgc ccc gtc aat cga gaa gaa gcc caa 96
y val Cys Gly Asp Lys Tyr Arg ng val Asn Arg Glu Ggg Ala Gln

agc gtt aaa agc aat att gtc ggc atg atg g?g caa tgg caa ata agc 144
ser Val Lys Ser Asn Ile val G4y Met Met Gly Gln Trg Gln 1le Ser
35 0 4

g?g ctg gcc aac gge tgg gtc att atg g?g ccyg Q?t tat aac g?t gaa 192
Gly Leu Ala Asn Gly Trp V%g Ile Met Gly Pro Gly Tyr Asn Gly Glu
50

ata aaa cca g?g aca gcg tcc aat acc tgg tgt fat ccg acc aat cct 240
Ile Lys Pro Gly Thr A}g Ser Asn Thr Trp ng Tyr Pro Thr Asn ng
65

gtt acc g?t gaa ata ccg aca ctg tct gcc ctg gat att cca gat g?t 288
val Thr Gly Glu Ile Pro Thr Leu Ser Ala Leu Asp Ile Pro Asp Gly

85 a0 95
gac gaa gtc gat gtg cag tgg cga ctg gta cat gac agt gcg aat ttc 336

Asp Glu val Asp val Gln Trp Arg Leu Val His Asp Ser Ala Asn Phe
100 105 110

atc aaa cca act agc tat ctg gcc cat tac ctc ggt tat goc tgg gtg 384
S 14



Ala Arg Arg Ser

4 <212> PRT <213> Amino acid <400> 57 Gn Arg Arg

1 <210> 56 <211> 4 <212> PRT <213>
Am no acid <400> 56 H's Arg Arg Ala 1 <210> 57 <211>

Leu

WD 20®1835558 <211> 4 SEQUENCE LI STING <212> HRTCA2q6800971
Am no acid <400> 58 Ala Phe Arg Leu 1 <210> 59 <211>
4 <212> PRT <213> Amino acid

SEQUENCE LISTING

I1e Lys Pro Thr Ser Tyr Leu

&y

gat
Asp
145

ety

tat
Tyr

gac
Asp

gac
Asp

acc
Thr
225

acc
Thr

arc
Ile

acc
Thr

tcc
_ser

ccC
Pro
305

ttc

Phe

ccg
Pro

agc
ser

aag
Lys

&y
130

&y

tat
Tyr

dac

-Asn

cgc
Arg

acc
Thr

210

aac
Asn

aag
LYsS

gag
Glu

acc
Thr

aag
Lys
290

tat
Tyr

ctg
Leu

aac
ASN

age
Ser

tgg
ir
370

115

aat
Asn

gac
AsSp

coc
Arg

ctg
Leu

cag
GIn
195

cce
Pro

tag
Trp

aac
AsSn

att
Ile

acc
Thr
275

atc
Ile

gag
Glu

cgce
Arg

tgg
Tp

att
Ile
355

tag

p Trp

cac
His

&y

tgt
Cys

gat
Asp
180

ctg
Leu

caa
Glin

tCcC
ser

aag
Lys

gct
Ala
260

tcc
Ser

ccg
Pro

ttc
Phe

tgg
Trp

aac
Asn
340

cgg
Arg

gac
Asp

agc
ser

tag
Trp

ggt
ey
165
ccc

Pro

gtc
val

tcc
ser

aag
Lys

ttc
Phe
245

gcc
Ala

ctg
Leu

gt
va

aag
Lys

ggc
cly
325
cac
His

tac

Tyr.

tgg
Trp

caa
Gin

gt
va
150

gac
Asp

gac
Asp

aag
Lys

oty

acc
Thr
230

aag
Lys

aat
Asn

tct
Ser

aag
LYS

gcc
Ala

tat
Tyr
135

atc
Ile

aag
Lys

agc
ser

act
Thr

tat
Tyr
215

aac
Ash

tgg
Trp

cag
GlIn

cag
Gln

ata
Ile
295

gat
ASp

310

ety

acc
Thr

cag
GIn

aac
Asn

aal
Asn

ttc
Phe

tgg
Trp

tgg
Trp
375

Ala His Tyr Leu Gly

120

gtc
val

cgt
ATg

acqg
Thr

ttc
Phe

gt
va
200

gac
Asp

acc
Thr

cca
Pro

tcc
Ser

tcc
Ser

280

gag
Glu

gtc
val

gcc
Ala

gtc
val

gac
ASD
360

acc
Thr

sty

&

gcc
Ala

aag
Lys
185

gt
va

gtc
val

tat
Tyr

ctg
Leu

tag
Trp
265

gt
va

ctc
Leu

agc
ser

tgg
Trp

ata
Ile
345

aag
Lys

ata
Ile

gaa
Glu

adc
Asn

atc
Ile
170

cat
H1s

oty

acc
Thr

&ty

gt
va
250

gcg
Ala

cga
Arg

tac
Tyr

tat
TYr

tat
Tyr
230

&y

cgt
Arg

cag
GIn

15

gac
Asp

aat
Asn
155

aag
Lys

ety

tag
Trp

ctg
Leu

ctg
Leu
235

ety

tCC
Ser

ccg
Pro

aag
Lys

gac
ASp
315

acc
Thr

ccy
Pro

Tac
Tyr

cag

Gln.

atg
Met
140

gac
AsSp

gtc
val

gat
Asp

gcg
Ala

cge
Arg
220

age
Ser

gaa
Glu

cag
Gln

act
Thr

gcc
Ala
300

ctg
Leu

cac
His

tac
Tyr

atc
Ile

aac
Asn
380

Tyr Ala Trp val
125

gat
ASp

ety

agc
ser

tc
3a1

gtc
val
205

tac
Tyr

gagd
Glu

acc
Thr

aat
ASh

gt
va
285

gac
Asp

acc
Thr

ccg
Pro

aag
Lys

ccg
Pro
365

&y

gt
va

cly

dac
AsSn

acc
Thr
190

dac
Asn

gac
Asp

aag
Lys

caa
Glin

9?9
Gly
270
ccg
Pro

atc
Ile

ctg
Leu

gac
Asp

gac
Asp
350

&y

ctg
Leu

acc
Thr

tgt
cys

ttc
Phe
175

cag
Gln

gac
Asp

aca
Thr

gt
Va

ctc
Leu
255

cly

gcc
Ala

tcc
ser

age
Ser

aac
Asn
335

aag
LYS

gaa
Glu

tct
sSer

cgt
Arg
gac
Asp
160

gcc
Ala

tcc
ser -

agc
Ser

gce
Ala

acc
Thr
240

tcc
ser ‘

tcg
ser

cge
Arg

tat
Tyr

Q?C
Gly
320 -
cgt

Arg

gcg
Ala

gt
Va

acc
Thr

432

480

528 .

576

624

672

720

768

816

864

912

960

1008

1056

1104

1152



<400> 59 Ala G n Arg Leu 1 <210> 60 <211> 4 <212> PRT
<213> Am no acid <400> 60 Ala Lys Arg Leu 1 <210> 61

<211> 4 <212> PRT <213> Ami no acid <400> 61 Ala Arg
WO/HOHEISSE <210> 62 <211> 4 <212> PRT <213> ARCHEAHWH/HP0971

<400> 62 Ala His Arg Leu 1 <210> 63 <211> 7 <212> PRT

<213> Am no acid <400>

atg
Met
385

acc
Thr

&

agt
sSer

gcg
Ala

ace
Thr
465

<210>
<211>
<212>
<213>

<220>
<223>

cag
GIn

&y

get
Ala

Vaf

caa

Gln

450

cct
Pro

aac aac ctyg
Asn Asnh Leu
- 380

gat
Asp

cce
Pro

gac
Asp
435

gag
Glu

gct
Ala

13
470
PRT . :
Artificial Sequence

ttcC
Phe

gt
Va
420

cly

ctc
Leu

gcce
Ala

agt
Ser
405

ccg
Pro

gct
Ala

tcc
Ser

aat
Asn

- gce
Ala

gcc
Ala

cIcC
Leu

&y
aly

caa
Gln
470

the furin site.

<400> 13

Ala
Gly
ser
Gly
Ile
val
Asp
Ile
Gly
Asp
145
Gly
Tyr
Asp
Asp

Thr

Glu
val
val
Leu
50

Lys
Thr
Glu
Lys
Gly
130
Gly
Tyr
ASn
Arg
Thr

210
Asn

Pro
Cys
Lys
35

Ala
Pro
Gly
val
Pro
115
Asn
Asp
Arg
Leu
Gln
195
Pro

Trp

val
Gly
20

ser
Asn
Gly
Glu
Asp
160
Thr
His
Gly
Cys
Asp
180
Leu
GIn

ser

TYr
5
Asp
Asn
Gly
Thr
Ile
85
val
ser
Ser
Trp
Gly
165
Pro
val
ser

Lys

Pro
Lys
Ile
Trp
Ala
70

Pro
Gin
Tyr
Gln
val
150
Asp
Asp
Lys
Gly
Thr

aga
Arg

gag
Glu

gcy
Ala

caa
Gin

ctt
Leu
455

Asp
Tyr
val
val
55

Ser

Thr

Trp

Leu
Tyr
135
Ile
Lys
ser
Thr
Tyr

215
Asn

63 Hs Ala Gn Lys Arg Arg Leu
SEQUENCE LISTING

gt

ctg

cgc

val Leu Arg

agc
Ser

gct
Ala

a
440

oy

Gln
Arg
Gly
Ile
Asn
Leu
Arg
Ala
120
val
Arg
Thr
Phe
val
200
ASp

Thr

cag
Gln

gac
Asp

425

ctg
Leu

ttc
Phe

Leu
Pro
25

Met
Met
Thr
ser
Leu
105
His
Gly
Gly
Ala
LysS
185
val
val

TYr

Tttt
Phe
410

&y

agg
Arg

aac
ASn

Arg
val
Met
Gly
Trp
Ala
val
TYyr
Glu
Asn
Ile
170
His
Gly
Thr
Gly

16

ccg
Pro
395
gcce
Ala

ata
Ile

cty
Leu

aac
Asn

Leu
Asn
Gly
Pro
Cys
75

Leu
His
Leu
Asp
Asn
155
Lys
Gly
Trp
lLeu

Leu

gt
va

ey

agt
ser

gag
Glu

gtc
val
460

Phe
Arg
Gln
Gly
60

Tyr
Asp
Asp
Gly
Met
140
AsSp
val
ASp
Ala
Ar

220
ser

cgg -
Arg

aac
Asn

agt
Ser

atc
Ile
445

agc
Ser-

Ser
Glu
Trp
45

Tyr
Pro
Ile
ser
Tyr
125
Asp
Gly
Ser
val

val
205

g Tyr

Glu

gca
Ala

ata
Ile

tte
Phe
430

ccy
Pro

Cctc
Leu

Proaerolysin with a PSA sequence substituted for

Leu
Glu
30

G1n
ASn
Thr
Pro
Ala
110
Ala
val
Gly
Asn
Thr
190
Asn
Asp

Lys

ety

gag
Glu
415
cag
G1n

CctcC
Leu

agc
ser

Gly
15

Ala
Ile
Gly
Asn
AsSp
95

Asn
Trp
Thr
Cys
Phe
175
Gln
AsSp
Thr

val

atc
Ile
400
atc
Ile

agt
ser

gat
Asp

gt
va

GIn
Gln
ser
Glu
Pro
Gly
Phe
val
Arg
AsSp
160
Ala
ser
Ser
Ala
Thr

1200

1248

1296

1344

1392

1410



15 <210> 64 <211> 7 <212> pRT <213> Ami no acid <400>

64 Ay Ay Lys Ser Arg Arg Leu 15 SEQUENCE LI STI NG

<210> 65 <211> 7 <212> PRT <213> Amino acid <400> 65
Wb 2006A36556 N Lys Arg Arg Leu 15 <210> 66 <211BCH/CAZPE8N0971

PRT <213> Am no acid <400> 66 H's GQu Ala Lys Arg Arg

Leu 15 <210> 67 '

SEQUENCE LISTING
225 230 235 240
Thr Lys Asn Lys Phe Lys Trp Pro Leu val Gly Glu Thr GIn Leu Ser
245 250 255
11e Glu I1e Ala Ala Asn GIn Ser Trp Ala Ser GIn Asn Gly Gly Ser
260 265 270
thr Thr Thr Ser Leu Ser GIn Ser val Arg Pro Thr val Pro Ala Arg
275 280 285
ser Lys Ile Pro val Lys Ile Glu Leu Tyr Lys Ala Asp Ile Ser Tyr
290 295 300 :
Pro Tyr Glu Phe Lys Ala Asp val Ser Tyr Asp Leu Thr Leu Ser Gly
305 310 315 320
phe Leu Arg Trp Gly Gly Asn Ala Trp Tyr Thr His Pro Asp Asn Arg
325 330 - 335
Pro Asn Trp Asn His Thr Phe val Ile Gly Pro Tyr Lys Asp Lys Ala
340 345 350 _
ser Ser Ile Arg Tyr Gln Trp Asp Lys Arg Tyr Ile Pro Gly Glu val
355 360 365 :
Lys Trp Trp Asp Trp Asn Trp Thr Ile Gln GIn Asn Gly Leu Ser Thr
370 375 380 ' ,
Met GIn Asn Asn Leu Ala Arg val Leu Arg Pro val Arg Ala Gly Ile
385 390 395 400
Thr Gly Asp Phe Ser Ala Glu Ser GIn Phe Ala Gly Asn Ile Glu Ite
405 410 415
Gly Ala Pro val Pro Leu Ala Ala Asp Gly Ile ser Ser Phe GIn Sser
420 425 430
ser val Asp Gly Ala Gly GIn Gly Leu Arg Leu Glu Ile Pro Leu Asp
435 , 440 445 ,
Ala ¢In Glu Leu Ser Gly Leu Gly Phe Asn Asn val Ser Leu Ser val
450 . 455 460
Thr Pro Ala Ala Asn GlIn
465 470

<210> 14

<211> 7

<212> PRT _

<?13> artificial Sequence

<220> . )
<223> PSA cleavage site

<400> 14
Gly 1le Ser Ser Phe GIn Ser
1 5

<210> 15

<211> 7

<212> PRT

<213> Homo sapiens

<400> 15
L{s Gly Ile ser s§r Gln Tyr

<210> 16

<211> 7

<212> PRT

<213> Homo sapiens

<400> 16
ser Arg Lys Sser G;n GIln Tyr
1

17



<211> 7 <212> PRT <213> Am no acid <400> 67 Gy Ay

Gn Lys Arg Arg Leu 15 <210> 68 <211> 7 <212> PRT

<213> Am no acid <400> 68 Hi's AQu Gn Lys Arg Arg Al a
WIB06R1BE55369 <211> 7 <212> PRT <213> Amino ach@l/Qaeeci000971
69 Ay Ay Ala Lys Arg Arg Leu 15 <210> 70 <211> 7
<212> PRT <213> Am no acid <400> 70 HHs Au G n Lys

Arg Arg Ser ' SEQUENCE LISTING

<210> 17

<211> 7

<212> PRT

<213> Homo sapiens

<400> 17 .
Ala Thr Lys Ser L§s Gin His
1

<210> 18

<211> 7

<212> PRT .
<Z213> Homo sapiens

<400> 18
Lys Gly Leu Ser Sgr Gin Cys
1 : :

<210> 19
<211> 7
<212> PRT .
. <213> Homo sapiens

<400> 19
teu Gly Gly ser 5§r Gln Leu
1

<210> 20

<211 7

<212> PRT

<213> Homo sapiens

<400> 20
Glu His Ser Ser Lgs Leu Gln
i

<210> 21
<211> 4
<212> PRT
- <213> Homo sapiens

<400> 21
ser Lys Leu Gin
1

<210> 22

<Z211> 10

<212> PRT .
<213> Homo sapiens

<400> 22
G]n His Trp Ser T§r G1y Leu Arg Pro G]y
1

<210> 23

<211> 10

<212> PRT

<213> Artificial Sequence

<220
18



15 <210> 71 <211> 7 <212> PRT <213> Ami no acid <400>

71
d

WD 20061133553 SEQUENCE LI STING PCT/ A2006/ 000971

y Ay Lys Lys Arg Arg Leu 15 <210> 72 <211>7

Wa200BK 355680 PCT/CA2006/000971

<223> LHRH variant sequence.

SEQUENCE LISTING

<221> SITE
<222> (1)...(D
<223> Glu is a pyroglutamate

<221> SITE
<222> (6)...(6)
<223> Lys is a D-Lys

<400> 23
Glu His Trp Ser Tgr Lys Leu Arg Pro géy
1 . M

<210> 24

<211> 397

<212> PRT

<213> Artificial sequence

<220> . ]
<223> variant proaerolysin peptide.

<221> SITE
<222> (1)...(0
<223> pyroglutamate

<221> SITE
<222> (6)...(6)
<223> D-Lys

<400> 24

Glu
1
Ala
val
Tyr
Glu
65
ASn
Ile
His
Gly
Thr
145
Gly
val
Ala

Arg

His Trp Ser Tyr Lys Leu Arg Pro Gly Giu Ile Pro Thr Leu Ser
5

Leu Asp Ile Pro Asp Gly Asp g}u val asp val Gln ggp Arg Leu
20
His Asp Ser Ala Asn Phe Iée Lys Pro Thr Ser Igr Leu Ala His
35 4
Leu Gly Tyr Ala Trp val Gly Gly Asn His ggr Gln Tyr val Gly
50 55
Asp Met Asp val ;gr Arg Asp Gly Asp ?;y Trp val Ile Arg gAy
Asn Asp Gly ggy Cys Asp Gly Tyr ggg cys ny Asp Lys ggr Ala
Lys val Ser Asn Phe Ala Tyr Asn Leu Asp Pro Asp Ser Phe Lys
100 105 , 110
Gly Asp val Thr GlIn Ser Asp Arg Gln Leu val Lys Thr val val
115 120 125
Trp Ala val Asn Asp Ser Asp Thr pPro Glin Ser Gly Tyr Asp val
130 135 140
l.eu Arg Tyr Asp Thr Ala Thr Asn Trp Ser Lys Thr Asn Thr Tyr
150 155 160
Leu Ser Glu Lys val Thr Thr Lys Asn Lys Phe Lys Trp Pro Leu
165 170 175
Gly GTu Thr Gln Leu Ser Ile Glu Tle Ala Ala Asn Gln Ser Trp
180 185 190
ser Gin Asn Gly Gly Ser Thr Thr Thr sSer Leu Ser Gln ser val
195 200 205
pro Thr val Pro Ala Arg Ser Lys Ile Pro val Lys Ile Glu Leu

19



<213> Am no acid <400> 72 Gy Gy H's Lys Arg
Arg Leu 15 <210> 73 <211> 1542 <212> DNA

WO 2006/133553 ) PCT/CA2006/000971

SEQUENCE LISTING
210 . 5- i 220
Tyr Lys Ala Asp Ile Ser Tyr Pro Tyr Glu Phe Lys Ala Asp val ser
225 230 235 240
Tyr Asp Leu Thr Leu Ser Gly Phe Leu Arg Trp Gly G1y Asn Ala Trp
) 245 - 250 255
Tyr Thr His Pro Asp Asn Arg Pro Asn Trp Asn His Thr Phe val Ile
260 265 270
Gly Pro Tyr Lys Asp Lys Ala Ser Ser Ile Arg Tyr GIn Trp Asp Lys
275 280 285
Arg Tyr Ile Pro Gly Glu val Lys Trp Trp Asp Trp Asn Trp Thr Ile
290 : 295 300
GIn GIn Asn Gly Leu Ser Thr Met GIn Asn Asn Leu Ala Arg val Leu
305 310 315 . 320
Arg Pro val Arg Ala Gly Ile thr Gly Asp Phe Ser Ala Glu Ser Gin
325 330 335
Phe Ala Gly Asn Ile Glu Ile Gly Ala Pro val Pro Leu Ala Ala Asp
340 345 350
Ser His Ser Ser Lys Leu GIn Ser val Asp Gly Ala Gly Gin Gly Leu
355 . 380 365
Arg Leu Glu Ile Pro Leu Asp Ala GIn Glu Leu Ser Gly Leu Gly Phe
370 375 380
Asn Asn val Ser Leu Ser val Thr Pro Ala Ala Asn Gln
- 385 _ 390 395

<210> 25

<211> 397

<212> PRT

<213> Artificial Sequence

<220> i .
<223> variant proaerolysin peptide,

<221> SITE
<222> (1)...(1)
<223> pyroglutamate

<221> SITE
<222> (B6)...(6)
<223> D-Lys

<400> 25 . :
Glu His Trp Ser Tyr Lys Leu Arg Pro Gly Glu Ile Pro Thr Leu Ser
1 5

Ala Leu Asp Ile Pro Asp Gly Asp g}u val Asp val GIn ggp Arg Leu
20
val His Asp Ser Ala Asn Phe Iae Lys Pro Thr Ser zgr Leu Ala His
35 4
Tyr Leu Gly Tyr Ala Trp Vi;'l Gly Gly Asn His ggr GIn Tyr val Gly
50 5
Glu Asp Met Asp val Thr Arg Asp Gly Asp Gly Trp val Ile Arg Gly
65 70 75 80
Asn Asn Asp Gly Gly Cys Asp Gly Tyr Sgg Cys Gly Asp Lys g?r Ala
85
Ile Lys val Ser Asn Phe Ala Tyr Asn Leu Asp Pro Asp Ser Phe Lys
100 . 105 110
His Gly Asp val Thr GIn Ser Asp Arg GIn Leu val Lys Thr val val
115 120 125
Gly Trp Ala val Asn Asp Ser Asp Thr Pro Gln Ser Gly Tyr Asp val
130 135 140
Thr Leu Arg Tyr Asp Thr Ala Thr Asn Trp Ser Lys Thr Asn Thr Tyr
145 150 155 160
Gly Leu Ser Glu Lys val Thr Thr Lys Asn Lys Phe Lys Trp Pro Leu

20



<213> Cd ostridium septicum <400> 73 tgttaat aat
atgttaatat tttgataaca tttattatat aataaattat

‘ttattttaaa 60 attaaaggga gggatattta tgtcaaaaga

WA WPE/1BYEt aaaaaagtaa tttgtacatc 120 tat gat tfcdbA2e06/000971
attcagtgtg cggcagtagt accacatgta caagcttatg
cacttacaaa 180 tcttgaagag gggggat atg caaat cat aa
taatgcttct tcaattaaaa ﬂﬁﬂﬂﬂ@@?ﬁ?TEﬂD tgaagaca%5

%g?%qtytéﬁa‘{gagaéﬁ qgaager 1le Glu 11e Ala Ala Asn Gln Ser Trp

185 190
Ala Ser Gin Asn Gly Gly Ser Thr Thr Thr Ser Leu Ser GIn Ser val
195 200 205
Arg pro Thr val pro Ala Arg Ser Lys Ile Pro val Lys Ile Glu Leu
210 215 220
Tyr Lys Ala Asp Tle Ser Tyr Pro Tyr Glu Phe Lys Ala Asp val Ser
225 230 235 ) 240
Tyr Asp Leu Thr Leu Ser Gly Phe Leu Arg Trp Gly Gly Asn Ala Trp
245 250 255
Tyr Thr His Pro Asp Asn Arg Pro Asn Trp Asn His Thr phe val Ile
260 265 - 270
Gly Pro Tyr Lys Asp Lys Ala Ser ser Ile Arg Tyr Gin Trp Asp Lys
275 280 285
Arg Tyr Ile Pro Gly Glu val Lys Trp Trp Asp Trp Asn Trp Thr 1le
290 295 : 300
GIn Gln Asn Gly Leu Ser Thr Met Gln Asn Asn Leu Ala Arg val Leu
305 ’ 310 315 320
Arg pro val Arg Ala Gly Ile Thr Gly Asp Phe ser Ala Glu Ser Gln
’ 325 330 335
phe Ala Gly Asn Ile Glu Ile Gly Ala Pro val Pro Leu Ala Ala Asp
340 345 350
ser Lys val Arg Arg Ala Arg Ser val Asp Gly Ala Gly Gln Gly Leu
355 360 365
Arg Leu Glu Ile Pro Leu Asp Ala Gln Glu Leu Ser Gly Leu Gly Phe
370 375 380
Asn Asn val ser Leu ser val Thr pro Ala Ala Asn Gln
385 390 395

<210> 26

<211> 33

<212> DNA :
<213> Artificial sequence

<220>
<223> Primer

<400> 26
gctgccaatc aacatcatca ttaacggcag Cgo 33

<210> 27

<211> 33

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 27 :
gcgctgeccgt taatgatgat grigattgge age 33

<230> 28

<21l1> 39

«212> DNA :
<213> artificial sequence

<220>
21



t att caagat
gctcatt cat
atccaaacgt

t

-Wogstgedy

t acaat ccaa
aagat agact

Hadndr TRy

t aaat gaaag 600

<400> 28

gccaatcaac atcatcatca tcatcattaa cggcagege

<210> 29
<211> 39
<212> DNA

<213> Artificial Sequence

<220>

<223> Primer

<400> 29

gccaatcaac atcatcatca tcatcattaa cggcagegc

<210> 30
<211> 1762
<212> DNA

<213> Artificial Sequence

<22(>

<223> Proaerolysin with a PSA sequence substituted for
the furin site, and a histidine tag.

<400> 30

aagcttgcat
. tgtcattaat
cagaccagct
tcaatcgaga
aaataagcgg
aaccagggac
cgacacrgtc
tacatgacag
cctggygtagy
gcgacggctg
acaagacggc
atggcgatgt
acgacagcga
actggtccaa
agtggccact
cgtcccagaa
cggcccgetc
atgagttcaa
gcaacgcctag
gtccgtacaa
gtaaagtgaa
agaacaacct
ccgagagccea
gccattcecte
cgctcgatge
ctgctgccaa

gcctgcagaa
catatccggc
tcgettgttt
agaagcccaa
gctggccaac
agcgtccaat
tgcceotggat
tgcgaatttc
cggcaatcac
ggtgatccgt
catcaaggtc
cacccagtec
caccccccaa
gaccaacacc

ggtgggggaa
cgggggctcg
caagatcccg
ggccgatgrc
gtatacccac
ggacaaggcg
gtggtgggac
ggccagagtg
gtttgccggc
caagctgcag
gcaagagctc
tcaacatcat

gaaggagata
ctgctgatgg
tcattgggcc
agcgttaaaa
goctgggtca
acctggtgtt
attccagatg
atcazaccaa
agccaatatyg
ggcaacaatg
agcaacttcg
gaccgoecage
tccggoetatg
tatggcctga
accgaactct
accaccacct
gtgaagatag
agctatgacc
ccggacaacc
agcagcattc
tggaactgga
ctgcgeccgg
aacatagaga
agtgtggacy
tCccgggcttg
catcatcatc

tacatatgca
cacaggégea
aaggggtctg
gcaatattgt
ttatggggcec
atccgaccaa
gtgacgaagt
ccagctatct
tcggcgaaga
acggcggctyg
cctataacct
tggtcaagac
acgtcaccct
gcgagaaggrt
ccatcgagat
ccetgtctea
agctctacaa
tgaccctgag
gtccgaactg
ggraccagtg
ccatacagca
t9Cg9gcagy
tcggrgctce
gcgcrggtcea
gcttcaacaa
attaacggca

22

aaaaataaaa
agcggeagag
tggcgacaag
cggcatgatg
gggttataac
tcctgttacce
cgatgtgcag
ggcccattac
catggatgtg
tgacggctat
agatcccgac
tgtggtgggc
gcgctacgac
gaccaccaag
tgctgecaat
gtccgtgcga
ggccgacatce
cggecttcctg
gaaccacacc

ggacaagegt

gaacggtctyg
gatcaccggt
cgtgccgete
aggcetgagg
cgtcagccte
gcgctaacaa

ccagagttta taagaaattg 300 ggcaaatgta
taggatttgg at ggtgcggt ggaacggcta
360 tggacaaggt tttgaattta aaagag
ggaaaagtat cttatttatt 420 atctgcta
atgatcctta tgcaagtgga tatcgtgcaa
480 ttctatgaaa atatcaaatg ttagatttgt
gattct at aa alkQUENER 4ESTBNO acct aaagtg
cacctttaaa ctctgctagt tttgatttaa

ctaactggct
ccegtetate
tatcgecccg
gggcaatggc
ggtgaaataa
ggtgaaatac
tggcgactgy
ctcggttatg
acccgtoatg
cgctgtagtyg
agcttcaagc
tgggcggtca
acagccacca
aacaagttca
cagtcctgag
ccgactgtge
tcctatecect
cgctggggeg
ttcgtcatag
tacatcccgg
tctaccatge
gatttcagtyg
gcggetgaca
Ctggagatce
agcgtgaccc
catcatcatc

z5(3;42006!000971

39

39

60

120
180
240
300
360
420
480
540
600
660
720
780
840
9200

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560



t aaaactgag tctaaattat caaaaacatt taattataca

acttctaaaa cagtttctaa 660 aacagataac tttaaatttg

gagaaaaaat aggagt aaaa acatcattta aagtaggtct 720 -
WOQaeHI63%83 a gct gacagt a aagttgagac aagcttt gaa FCT/CA2006/000971

tttaatgcag aacaaggttg 780 gtcaaat aca aatagtacta

ct gaaact aa acaagaaagt actacatata ctgcaacagt 840

ttctccacaa act aaaaaga GagtmvCtagsTgatgtgtta

gggggmaacgggwgttgtgggggggg (R S HI T 88 ccoeca 1o80
3§§gg€gcca3ccg tcgaacgacg cgaggctgag accgttaatt cgggatccgt 1740
ggaacctgat ccccgggaat tc ’ 1762

<210> 31
<211> 476
<212> PRT
<213> Amino Acid

<400> 31

A}a Glu Pro val Tgr Pro Asp Gln Leu irg Leu Phe Ser Leu Gly &In
: 0 15

Gly val Cys géy Asp Lys Tyr Arg Pgo val Asn Arg Glu g%u Ala Gin
) 2

ser val %gs ser Asn Ile val géy Met Met Gly GIn Tgp Gln Ile ser

4
Gly Leu Ala Asn Gly Trp §?1 Ite Met Gly Pro ggy Tyr Asn Gly Glu
50

Ile Lys Pro Gly Thr Ala Ser Asn Thr Trp Cys Tyr Pro Thr Asn Pro

65 70 75 BO

val Thr Gly Glu Ile Pro Thr Leu Ser Ala Leu Asp Ile Pro Asp Gly

Asp Glu val Asp val GIn Trp Arg Leu val His Asp Ser Ala Asn Phe
100 105 _ 110
Ite Lys Pro Thr Ser Tyr Leu Ala His Tyr Leu Gly Tyr Ala Trp val
115 120 125 -
Gly Gly asn His Ser GIn Tyr val Gly Glu Asp Met Asp val Thr Arg
130 135 - 140
ASp Gly Asp Gly Trp val Ile Arg Gly Asn Asn Asp Gly Gly Cys Asp
145 150 ; 155 160
Gly Tyr Arg Cys Gly Asp Lys Thr Ala Ile Lys val ser Asn Phe Ala
165 170 175
Tyr Asn Leu Asp Pro Asp Ser Phe Lys His Gly Asp val Thr GIn ser
180 - 185 ' ' 190
Asp Arg GIn Leu val Lys Thr val val cly Trp Ala val Asn Asp ser
: 195 200 205
Asp Thr Pro GIn Ser Gly Tyr Asp val Thr Leu Arg Tyr Asp Thr Ala
210 215 220
Thr Asn Trp Ser Lys Thr Asn Thr Tyr Gly Leu Ser Glu Lys val thr
225 230 235 240
Thr Lys Asn Lys Phe Lys Trp Pro Leu val Gly Glu Thr Glu Leu Ser
245 250 255
1le Glu Ile Ala Ala Asn GIn Ser Trp Ala Ser GIn Asn Gly Gly Ser
260 _ 265 270
thr Thr Thr Ser Leu Ser Gln Ser val Arg Pro Thr val Pro Ala Arg
275 280 285
Ser Lys Tle Pro val Lys Tle Glu Leu Tyr Lys Ala Asp Ile Ser Tyr
200 295 300
Pro Tyr Glu Phe Lys Ala Asp val Ser Tyr Asp Leu Thr Leu ser Gly
305 310 315 320
Phe Leu Arg Trp Gly Gly Asn Ala Trp Tyr Thr His Pro Asp Asn Arg
325 330 335
Pro Asn Trp Asn His Thr Phe val Ile Gly Pro Tyr Lys Asp Lys Ala
340 345 350
ser Ser Ile Arg Tyr Gln Trp Asp Lys Arg Tyr Ile Pro Gly Glu val
355 360 365
Lys Trp Trp Asp Trp Asn Trp Thr Ile Gln GIn Asn Gly Leu Ser Thr
370 375 380
Met G1n Asn Asn Leu Ala Arg val Leu Arg Pro val Arg Ala Gly Ile
385 390 395 400
Thr Gly Asp Phe Ser Ala Glu ser Gin Phe Ala Gly Asn Tle Glu Tle
405 410 415
Gly Ala Pro val Pro Leu Ala Ala Asp Ser His Ser Ser Lys Leu Gin
420 425 430
ser val asp Gly Ala Gly Gln Gly Leu Arg Leu Glu Ile Pro Leu Asp
435 440 445

23



catagaatta atgggatttt taagatatac 960 aggaaat gct
cgtgaagatc atactgaaga tagaccaaca gttaaactta

aatttggtaa 1020 aaacggtatg agtgctgagg aacatcttaa

VWAMPE1AAt agt cat aaga atattaatgg 1080 at at t cBGH&A2006/000971

t gggatt gga aat gggt aga tgagaaattt ggttatttat

ttaaaaattc 1140 atacgatgct cttactagta gaaaattagg

ég aataata aaaggctcat t$ERENCECBISTIRGO0 taat gaaca

Reilagt Wal o1 S8R CEINGhEY BHABHAPE ASEAf3 €1 o ser val

&haaﬁ@agl&gm:i Asn G]n His His His His His His
465 470 475

<210> 32

<Z211> 3

<212> PRT

<213> amino acid

<400> 32
L{S Arg Arg

<210> 33

<211> 3

<212> PRT ]
<213> Amino acid

<400> 33 :
Sir Arg Arg

<210> 34

<211> 3

<212> PRYT

<213> Amino acid

<400> 34
Ala Arg Arg

<210> 35

<211> 3

<212> PRT .
<213> Aamino acid

<400> 35
His Arg Arg

<210> 36

<211> 3

<212> PRT .
<213> Amino acid

<400> 36
G}n Arg Arg

<210> 37

<211i> 3

<212> PRT ]
<213> Amino acid

<400> 37
Ala pPhe Arg

<210> 38
24



1260 aagaggaaaa cgttcagtag attctttaga tgctagatta

_caaaat gaag
at gtt ccagg

WO 3E5E g
at t aaaat at
gt at aaaaac
t at aaaaaca
<211> 3

<212> PRT
<213> Amino

<400> 38
A}a GlIn Arg

<210> 39
<211> 3
<212> PRT
<213> Amino

<400> 39
Ala Lys Arg
1

<210> 40
<211> 3

- <212> PRT
<213> Amino

<400> 40
A}a Arg Lys

<210> 41
<211> 3
<212> PRT
<213> Amino

<400> 41
A}a His Arg

<210> 42
«211> 4
<212> PRT
<213> Amino

<400> 42
Gln Lys Arg
1

<210> 43
<Z211> 4
<212> PRT
<213> Amino

<400> 43
L{s ser Arg

<210> 44
<211> 4
<212> PRT
<213> Amino

<400> 44
Ala Lys Arg

gt attagaat 1320 agaaaat att .gaaacacaag
atttagacta aatagcataa catacaatga 1380
atattaatta ataatatata attataattt PCT/CA2006/000971
gcttctctat 1440 actttatatt aatatttaaa

t aacaaaatc tcacttagta ggtagaattg 1500
aatctaccta ctaEEkdd LisTaktatttagt cg 1542

acid

acid

acid

acid

acid

Arg

acid

Arg

acid

Arg

25



<210> 74 <211> 443 <212> PRT <213> Cd ostridium

septicum <400> 74 Met Ser

Lys Lys Ser Phe Ala Lys Lys

Val Ile Cys Thr Ser Met Ile 151015 Ala lle G

WA 40413355 al

Val

Pro Hs Val Gn

Ala Tyr Al a t%&ZOOG/OI}OS’H

1202530 Thr Asn Leu Qu Ju Ay Ay Tyr Ala Asn H s

Asn Asn Al a Ser Ser
A u Asp Asn A u Asp

Gn Asp Pro Gu Phe Ile Arg Asn
Higpseys 65 70 75 80 Leu Gy Phe
TH11AI4a Asn Pro Asn Val Ay Gn

LRI 4 Ve Gy Aa Gy

ASIROPr4y Asn
AR BSARSA™Arg Leu Ser Met Lys
Phe Val 130135140 Ile Asp Asn Asp Ser Ile Lys Leu Ay
Lys Lys Leu 145150155160

Thr Pro Lys Val
<210> 46

<211> 4 -
<212> PRT
<213> Amino

<400> 46
His Lys Arg

<210> 47
<211 4
<212> PRT
<213> Amino

<400> 47
L{S Ala Phe

<210> 48
<211> 4
<212> PRT
<213> Amino

<400> 48
L{s Ala GIn

<210> 49
<211> 4
<212> PRT
<213> Amino

<400> 49
Lys Ala Lys
1

<210> 50
<211> 4
<212> PRT
<213> Amino

<400> 50
L{s Ala Arg

<210> 51
<211> 4
<212> PRT
<213> Amino

acid

Arg

acid

Arg

acid

ATg

acid

Arg

acid

LysS

acid

Asp Pro Tyr Ala Ser

26

354045 Ile Lys Ile Phe Gy Tyr
LeuSEQUENDE ATETMIG] | e 505560 Il e
Trp Ala Asn Val Ala

Gy Trp Cys Ay Ay
859095 Ay Phe Gu
Gy Lys val Ser Tyr
Leu Ser Ala Arg Tyr
Ay Tyr 115120125 Arg
Ile Ser Asn Val Arg.



Ala Pro Leu Asn ser Ala Ser Phe Asp Leu Ile Asn Qu
ser Lys Thr 165170175 G u Ser Lys Leu Ser Lys Thr Phe
Asn Tyr Thr Thr Ser Lys Thr Val 180185190 Ser Lys Thr
wWOposAsssshe Lys Phe Ay Qu Lys Ile Ay Val L%Tfé’hw’ﬁ”’”‘ml
195200205 Ser Phe Lys Val Gy Leu u Ala lle Ala Asp
Ser Lys Val G u Thr 210215220 Ser Phe A u Phe Asn Al a
GQu Gn Ay Trp Ser ASreEQENCAIISENG Thr 225230235240
FHI>GFL . Thr Lys G n Au Ser Thr Thr Tyr Thr Ala Thr
Vit AR PrY 9245250255 din Thr Lys Lys Arg Leu Phe Leu
Asp Val Leu Ay ser Gn Ile Asp 260265270 Ile Pro Tyr
Au Lys Ile Tyr Met Gu Tyr Asp Ile Gu Leu Met
2%’%8 85 @y Phe Leu Arg Tyr Thr Ay Asn Ala Arg G u
Aste>Hpsr Thr G u Asp 290295300 Arg Pro Thr Val Lys Leu
kyB-Pheingl 3cidys Mn Gy Met Ser Ala G u 305310315320
Hs Leu Lys Asp Leu Tyr Ser His Lys Asn |le Asn
¥ AFYrargereu325330335 G u Trp Asp Trp Lys Trp val Asp
Glu Lys Phe @y Tyr Leu Phe Lys 340345350 Asn Ser Tyr
Asp Ala Leu Thr Ser Arg Lys Leu Ay Ay Ile Ile Lys

25466865
<211> 4

<212> PRT )
<213> amino acid

<400> 53
Ser Arg Arg Leu
1

<210> 54

<211> 4 _
<212> PRT -
<213> amino acid

<400> 54
Ala Arg Arg Leu
1 . .

<210> 55
<211> 4 o
<212> PRT ' .
<213> Amino acid

<400=> 55
Ala Arg Arg Ser
1

<210> 56
<211> 4

<212> PRT .
<213> Amino acid

<400> 56
His Arg Arg Ala
1 .

<210> 57

<211> 4

<212> PRT .
<213> Aamino acid

<400> 57
GIn Arg Arg Leu
1 ,

<210> 58
<211> 4

27



Ay Ser Phe Thr Asn Tie Asn Ay Thr Lys Ile Val lle

Arg Au Ay 370375380 Lys Au Ile Pro Leu Pro Asp Lys

Lys Arg Arg Ay Lys Arg Ser Val 385 390 395 400 As
WOR004/1385Asp Ala Arg Leu Gn Asn Gu Ay Ile P/QrTéCMOEﬂ’OOOS‘”

G u Asn 405410415 Ile Gu Thr G n Asp val Pro Gy Phe

Arg Leu Asn Ser Ile Thr Tyr _ 420425430

Asn Asp Lys Lys Leu || estauentf eI88INGASN || e 435440

<212> PRT
<213> Amino acid

<400> 58
Ala Phe Arg Leu
1

<210> 59

<211> 4

<212> PRT

<213> Amino acid

<400> 59
Ala GIn Arg Leu
1

<210> 60
<211> 4

<212> PRT

<213> Amino acid

<400> 60
A}a Lys Arg Leu

<210> 61

<21ll> 4

<212> PRT

<213> Amino acid

<400> 61
A}a Arg Lys Leu

<210> 62
<Z211l> 4

<212> PRT

<213> Amino acid

<400> 62
A}a His Arg Leu

<210> 63

<211> 7

<212> PRT

<213> amino acid

<400> 63
His Ala GIn Lys Agg Arg Leu
1

<210> 64
<211> 7

<212> PRT

<213> Aamino acid

<400> 64
Gly Gly Lys Ser Agg Arg Leu
1

28
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<210> 65
<213> 7
<212> PRT
<213> Amino

<400> 65
l@smuGh

<210> 66
<211> 7 -
<Z212> PRT
<213> Amino

<400> 66
His Glu Ala

<210> 67 -
<211> 7
<212> PRT
<213> Amino

<400> 67
61y Gly Gln

<210> 68
<211> 7
<212> PRT
<213> Amino

<400> 68
His Glu GIn
1

<210> 69
<211> 7
<212> PRT
<213> amino

<400> 69
Gly Gly Ala
1

<210> 70
<211 7
<212> PRT
<213> Amino

<400> 70
His Glu Gln
1

<210> 71
<211> 7
<212> PRT
<213> Amino

<400> 71

acid

Lys Arg
5

acid

Lys Arg
5

acid

Lys Arg
5

acid

Lys Arg
5

acid

Lys Arg
5

acid

Lys Arg
5

acid

Arg

Arg

Arg

Arg

arg

Arg

Ley

Leu

Leu

Ala

Leu

ser

SEQUENCE LISTING

29

PCT/CA2006/000971



WO 20066/133553

G}y Gly Lys Lys Arg Arg Leu
5

<210> 72
<211> 7
<212> PRT
<213> Amino

<400> 72

acid

G}y Gly His Lys Arg Arg Leu
5

<210> 73
<211> 1542
«212> DNA

<213> Clostridium septicum

<400> 73

tgttaataat
attaaaggga
tatgattgca
tcttgaagay
tgaagacaat
ggcaaatgta
tggacaaggt
atctgctaga
ttctatgaaa
acctaaagtg
taaaactgag
aacagataac
tgaagctata
gtcaaataca
ttctecacaa
ttatgaagga
aggaaatgct
aaacggtatg
atatrcagaa
atacgatgct
taatggaaca
aagaggaaaa
agaaaatatt
taaaaaattg
actttatatt
tataaaaaca

<210> 74

<211> 443
<212> PRT
<213>

<400> 74
Mit ser Lys
Ala Ile Gin
Thr Asn Leu
35
Ile Lys Ile
50
Ile GIn
65
Leu Gly

ASp
Phe

Gly Phe Glu

atgttaatat
gggatattta
attcagtgtyg
gggagatatg
gaagatttaa
gctecatteat
fttgaattta
tacaatccaa
atatcaaatg
aaaaaattag

tctaaattat

tttaaatttg
gctgacagta
aatagtacta
actaaaaaga
aaaatatata
cgtgaagatc
agtgctgagy
tgggattgga
cttactagta
aaaatagtaa
cgttcagtag
gaaacacaag
atattaatta
aatatttaaa
aatctaccta

Lys Ser Ph
5

Cys ala Al

20
Glu

Glu Gl

Phe Gly Ty
Ph
70

Pro Glu

Trp
85
LyS

Gly

Phe
100

Ar

Cys

tttgataaca
tgtcaaaaaa
cggcagtagt
Ccaaatcataa
aagctaaaat
taggatttgg
aaagagaagt
atgatcctta
ttagatttgt
cacctttaaa
caaaaacatt
gagaaaaaat
aagttgagac
Ctgaaactaa
gattattcct
tggaatacga
atactgaaga
aacatcttaa
aatgggtaga
gaaaattagg
ttagagaagg
attctttaga
atgttccagg
ataatatata
gtataaaaac
ctatttrttt

Clostridium septicum

e Ala Lys

a val val
Gly Tyr
40
Asp

y

r Giu

55

e Ile Arg

Gly Gly

Glu val

g

tttattatat

atcttttget

accacatgta

taatgcttct:

tattcaagat

atggtgcggt

tggggcaggt
tgcaagtgga
tattgataat
ctctgctagt

taattataca

aggagtaaaa
aagctttgaa
acaagaaagt

agatgtgtta

catagaatta
tagaccaaca
agatttatat
tgagaaattt
aggaataata
taaagaaatt
tgctagatta
atttagacta
attataattt
taacaaaatc
attatttagt

val Ile
10

His

Lys
Pro val
25

Ala Asn His

Asn Glu Asp
Ala
75

Asn

Asn Trp
Ala
a0

Ala

Thr

Gly
105
- 30

Gly

Cys

PCT/CA2006/000971

SEQUENCE LISTING

aataaattat
azaaaagtaa
caagcttatg
tcaattaaaa
ccagagttita
ggaacggcta
ggaaaagtar
tatcgtgcaa
gattctataa
tttgatttaa
acttctaaaa

acatcattta
‘tttaatgcag
‘actacatata

ggatcacaaa
atgggatttt

-gttaaactta

agtcataaga
ggttatttat
aaaggctcat
ccacttccty
caaaatgaag
aatagcataa
attaaaatat

tcacttagta

cg

Thr
Gln Ala

30
Asnh Ash
45
Leu Lys
60
Asn val

Pro Ash

Gly Lyé

Ser
Tyr
Ala
Alta
Ala
val

val

ttattttaaa
titgtacatc
cacttacaaa
tatttggata
taagaaatty
atccaaacgt
crtratttatt
aagatagact
aattaggtac
taaatgaaag
cagtttctaa
aagtaggtct
aacaaggttg
ctgcaacagt
ttgatattcce
taagatatac
aatttggtaa
atattaatgg
ttaaaaattc '
ttactaacat

ataagaagag

gtattagaat

catacaatga

gcttctctat

ggtagaattg

Met Ile

Ala Leu

5er Ser

Lys Ile

His Ser

Gly GIn
95

Ser Tyr

110

60

120
180
240
300
360
420

.480

540
600
660
720
780
B40
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1542
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SEQUENCE LISTING )
Leu Leu Ser Ala Arg Tyr Asn Pro Asn Asp Pro Tyr Ala Ser Gly Tyr
115 120 125
Arg Ala Lys Asp Arg Leu Ser Met Lys Ile Ser Asn val Arg Phe val
130 135 140
ITe Asp Asn Asp Ser Ile Lys Leu Gly Thr Pro Lys val Lys Lys Leu
145 150 155 . ” 160
Ala Pro Leu Asn Ser Ala Ser pPhe Asp Leu Ile Asn Glu Ser Lys Thr
165 170 175
Glu Ser Lys Leu Ser Lys Thr Phe Asn Tyr Thr Thr Ser Lys Thr val
: 180 185 190
ser Lys Thr Asp Asn Phe Lys Phe Gly Glu Lys Ile Gly val Lys Thr
195 200 205
ser pPhe Lys val Gly Leu Glu Ala ITe Ala Asp Ser Lys val Glu Thr
- 210 . 215 220
ser Phe Glu Phe Asn Ala Glu GIn Gly Trp Ser Asn Thr Asn Ser Thr
225 230 - 235 240
Thr Glu Thr Lys GIn Glu Ser Thr Thr Tyr Thr Ala Thr val Ser Pro
245 _ 250 255
GIn Thr Lys Lys Arg teu Phe Leu Asp val Leu Gly Ser GIn Ile Asp
260 265 270
Ite Pro Tyr Glu Gly Lys Ile Tyr Met Glu Tyr Asp Ile Glu Leu Met
- ' 275 280 : 285
Gly phe Leu Arg Tyr Thr Gly Asn Ala Arg Glu Asp His Thr Glu Asp
290 : 295 300
Arg Pro Thr val Lys Leu Lys Phe Gly Lys Asn Gly Met Ser Ala Glu
305 310 . 315 320
Glu His Leu Lys Asp Leu Tyr Ser His Lys Asn Ile Asn Gly Tyr Ser
325 : 330 335
Trp Lys Trp val Asp Glu Lys Phe Gly Tyr Leu Phe Lys
340 345 350
Asn Ser Tyr Asp Ala Leu Thr Ser Arg Lys Leu Gly Gly Ile Ile Lys
355 360 365
Gly Ser Phe Thr Asn Ile Asn Gly Thr Lys Ile val Ile Arg Glu Gly
370 375 380
Lys Glu Ile Pro Leu Pro Asp Lys Lys Arg Arg Gly Lys Arg Ser val
385 390 _ 395 400
Asp Ser Leu Asp Ala Arg Leu GIn Asn Glu Gly Ile Arg Ile Glu Asn
405 : 410 415
Tle Glu Thr Gln Asp val Pro Gly Phe Arg Leu Asn Ser Ile Thr Tyr
420 425 430
Asn Asp Lys Lys Leu Ile Leu Ile Asn Asn Ile
435 440

Glu Trp Asp
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