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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 FI ELD

W@R00THESFANVENTI ON The present invention rel at eBCT/0ALM06/000971

field of benign prostatic hypertrophy, and in
particular to the use of nodified pore-formng
proteins for the treatnent of benign prostatic
hyperpl asia (BPH). BACKGROUND OF THE | NVENTI ON Many

b e o i S

proteins such as perforin, and bacterial proteins such

as aerolysin (pro@gﬁg .ﬁ§¥ glydrophila), a-

henol ysi n (produce Q)gya phyl'ococcus aureus), alpha
Tﬁé)ﬂ%ﬂém( 196&\9&@1%%6@)(0 @e Gieldror Génidn pr6ddtic Hypdrtroplly Y lifparticular to

(produced (g Baci | hurln i ensi s), anthrax

the gt elcipdiBedapRre- &ﬁlng\nrﬁ?% o fihs) iR nl/RIChan R Aiostatic hyperplasia
BHgphyl ococcus | eucocidins, LSL toxin from Laetiporus
sul phureus, epsilon toxin fron1CIostr|d|um
perfringens, and hydral ysins produced by Cnidaria spp.
Sone of these dAé* din‘ﬁfﬁtretﬁ‘ﬁm{/ﬁﬁ Rl e,

proaerol ysin an a toxin, are synthesized as
Maﬂ?G%th/ﬁc FRli NS beemfé&lb@a gze@?éwe £ NMbRMEnfbr SBibE 8:45064,
functi ona |t|es i ncl udi ng bi ndi ng. dormai n, which
1907 oviessi netiirally Qspurtipg cﬁp@femrﬁe% ingludg mamnialign, Rrofpins such as

&ﬁmﬁ' bhd @a@grlﬁ' ﬁr&%ﬁs alkn N %Exmygiﬁl(pr‘aﬁuc@d gytA@F()Woné!sl hydrophila), a-
|nh|b|tory pepti de domain that contains a protease

h@n@mﬁa@em@wmé by dt@davlaqecwf ayrpees).i Aphiabtorir prqsiasdi bhe Clostridium
% o %xd odi’l(:ég ﬁ}aﬁgczﬁusetﬂyﬁ%?en§tk)t Gnth/aR HBHt&tl\/é" antigen, Vibrio

ctivation protoxm alngt00|2mer|zat|on
chytlerpd ¥C§yt06tno)5fanhﬁl¢?0€4#é lw@fsw hSkPEA drony Lerdigerqun gulphureus,

el MO Y g

Pore formation aII i sru the C

SEEIOF S SUTTF RIS Tore VPl PILySIn TR 1B o gonihesized

a€ ﬁlal:tw@ﬁfé&t@xu_lrdh NThdsdél pbrREpxin n:oﬁlﬁmdls‘cfblteafuhﬂg)nsl?ieh $nc(udm§ a &Ading

arreste es oxins.are n speclific.1n

SBYHE W e TR ARG T sk P S BER ki B Hferyen N

te@lﬂg&al g}Sa Caegahal Mo esptidd domsin eté)a‘t Quinginon pnmaatseh cledvlage site.
t are genera actiyate r ot eases .t hat .ar.e

i3Segeaf e SR ebts duR e R e iRt e fRyh ARk §fion of

tHequlbtbie, deadﬁfgﬁb oligonetizdtioe € thp cpb@kingn the\piasine erempraog eseidcing
as otentlal her apeut i, c he tr r
o gsissp Eevid RGN 5Otsidl Sy C T Hiond L GBI 190

Ppeer forniadibfiiphgsicatie disaiptshtad callr membﬁanasamﬁldeaﬂts tirh deagtupff @dle in all

pE%sS{JI oefgﬁ%/clzselllgcycl? dr?#%rggrxﬂgl%roglg%fa g.lc%lns %el oCalrr%%{ cpg These cytotoxins

agegiEn tspecfninbibe tgpe df gelivethey hig ble wdsl, rayhunMMedomelm target
SO t ed | [ .

ns.o‘? 1%5 f’?l are Wu ﬁ? ararélgq ?l? a?rgl tﬁ tar? ge!hg\#a I% Qz{glvgtn ed Pr%%é%?éh’at are

n09kﬂ$p@hk£h are chronically infected with virus, or

cells, which when inproperly regul ated or expressed,

VEohH iied Ferflons of fled r&f:m§ R e b8NPRSosed as

(gyst%ﬁ?kg%?gqég%%?gé§gggcﬁlbes nethoc?Sp

peishiid dherapeiies x| the fregmens opeasedofoh a@%P&Pﬁwm No. 5,777,078

proproteins nodified for selective toxicity. The

exotoxin is nodified to be activated by a desired

protease by insertion of a protease susceptible

sequence in the proprotein. In one exanple the

exotoxin is nodified to insert a prostate specific

antigen (PSA) cleavage site for the purpose of

targeting and killing prostate cancer cells.
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U S. Patent Application No. 2004/ 0235095 describes the
use of nodified cytolytic pore-formng proteins for

W0 bwot183883 ment of prostate and ot her cancers. HEECA2006/000971
cytolytic proteins can be nodified to include a
prostate-specific cleavage site, and/or a
prostate-specific targeting donmain and can be used to

selectively target and kill prostate cancer cells.
deg?\rb%g r;])o}esfoﬁrn ng.tn?sr ﬂh%tezge anﬁ{éd 'a'f‘ Qﬂeeﬁl?ﬁce' 5 4 ke By ADRmber of
or na r neopl astic cel derived from a nor nal

canidisionss inghidirts Ippfeqﬂvﬂfl-‘é tadyse ths cfeBr rﬁhasetn@rmfonnﬁs ggensean be used
gén@*ﬁg k@ Gesgg¥ Al AtENden! bSURSI R¥n tarlﬁﬁlglogféﬁ’lmoﬂélﬁbrp mt M Rimal.

generation of nalignant cel
Seshesalivia¢inde lslpare aat limitedtnhmmigr esdle, cslls w@lﬁ&aﬁaflilremg%}@t"éﬁﬁt%dowﬂh
vﬁ'&gbro&*ﬂg \i}?({mbheﬂqgs @rMeé@atgd St aPlessad, LSl \h & df%ease state, e.g.,

DFOCGSS ca met as asis. In a cancerous state,

caflglof therimmufesyaras W&&m@éﬁdpqcnbﬁﬁgnqthvdmdwmﬁaﬁww relating to

PSSLibmontl® U)Loqoxﬂpﬁro bRWs nidRifick Eor RALIRE wxRit) SThd ko@RMAS Abdified
cancer cells continue to reproduce, they do not

toshroestinatedy by @ desiae srptearrabdmEETtion el & Palyass Sussertivle sspyensg ip the

ploProgdf. eqfl ofd B REME ie25idh8n &f mOdiFigd B inSerOd PRI tateOPaifi® Atigen
within the bod% These characteristics of canceé cells
t

(Rfeneleayasy siteder ing pyrpessobtaegstineand Kilkingeprostytesancrs cgist t er n
of gene expression within these cells conpared to that
U.9) Paxerkt D¥bplicatidd 1So. 2040723 SA95 atsedibes shefuss of dievdificd pjrtdﬂgtlc pore-forming

SRS Lo e oata ol anes et Codiendun,
tERPILERSSProstatb eevifie tledvagasitt, andbt Spranae-groifie targeahg domadmghd can

tar eti ncer cells in cul ar markers that
bEP% @8% 3“?%*@5@@LW0§%??Q“”F lecontrast benlgn
prostatlc hyper pl asia (BPH, also known as beni

Cenas tsachirectéryzo@ by arojpkrgsseiistha npober o& pemenlor @mvéﬁsm esils derived
flroglszwlotnlngl%sglfe &ﬂlr@iﬁfgﬁg‘%@ %Ol’qu tfnngr Iﬂisg%ﬁ@ﬁ@asg)ln%? gdjgc%ntaﬂssues
consequence natural progression of prostate

by thowt rtcowrastilq tlag@ celisningrthpegraeretiopfol prakigiaptaclly whighpvepwally spread
Vi&REbbo®br lkﬂgﬂa‘?l@%?genp Foor%%l@ﬁa@ 1ynfh! noBEsOhnl kS higthhtQles 24 a PRdcess
I ncrease | rostate celT siZe. This progressive
cplledgnesastasigr b Fanderews sise, austh aralijeratesdersopditiensen yich normal
clel‘?st Sodid nbe r % ﬁ\%’l . mﬁké\lﬁ&rhlgpéglls inbhdralt @n&dr ckigadchiinde NJ) Ingroduce

est | mat es % of Anerican men in their sixtj
theavde nobsnecighaersr @P@“@fmq’_‘}F’H anth ghey hate tt“héb U Fﬁr?aérfrom the tissue
o@%ﬁ%ﬁ 75 oﬁ(@xr BB WwAARE Qtl{%fboa'g NThéde thRAderRRUACAREr @Ml generally
ties. proximately 115 mllion males worldw de in
res f@wha@@s gmaa FrlaG Rt 9fi §58° EIPERFERNs WEin gIsie cofty gorpRsred to
thdi 6 ARk, MBS RARYeadr AbveldphtR thurfpéadic8 M6i&hd Geatment of cancer
expected to increase substantially over the next 20
hgespiogusedse king pbiantagmofdbr AHCTERAeH BRSPS EAEDLY R nggnal cells
Al 1RREY cdifsagtd {affeBfd tABS cchb ASAHE moRRGlaK mdike HarRgepecific to
|nclud|ng bl adder stones, incontinence and nost
‘%@Wrﬁdély, gr oss henaturla and renal failure due to
obstructive uropathy. There are several strategies
16 Wonteast bgn@v;abdteaiolhgpefrpiasm (BPat, ialyg kiBP#\ asTieaeige prosetiablgpertrophy)
'E)I f)g‘E‘é ?Antc%\rg?s; cor%itl a %esﬁf; rﬁ térp)g{j gagr nggnI? oqs glgl lfs}lgé’%ate gland as a
cdhhdequencan ofathel naalral pugrssiog ot atostptle(mwb rwash sagc hErdargement of the
transurethral incision of the prostate (TU P),
transurethral resection of the prostate (TURP), and
open prostatectony. Few treatnents are w thout any
adver se consequences, and this is particularly so with
treatnents for BPH, where there is a delicate
bal anci ng act between the benefits and denerits of the
treatnments avail able. The adverse events foll ow ng
currently avail able treatnents for BPH incl ude
i mpot ence (for various surgical procedures ranging
fromabout 4% to 40% the incidence of inpotence is
also |ncreased after sone nedlcal treatnents)

. s - . oy o - o g, ~N 7
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after surgery, with total urinary incontinence
approaching 1%, and the need for re-treatnent.
W@0vhi188563 anal ysi s of published data esti mat edPe¢Tian2aoheo0971
mean probability for perioperative nortality (death
wi'thin 90 days of a procedure) was 1.5% for TURP. For
open surgery it was 2.4% and for balloon dilation it
was 3.5% Currently, the nost conmonly used hornone
prtlgptgtlé ?&/ bé 2 reQJlfr"J)f 1@(95%&1 f)srteﬁé Eé:f rglﬁfelfah&laglt &f 1'ngr‘é‘ase in prostate cell
nasteri de, commercla aval I'e under
sikq. a’ﬂmqgeq@wg swaiaetegwih Fimnpygpsgq@ly&a@g prquins untll late in life. The
NW‘A&FQ&H&@ oﬁhgélfhctgiHN:sﬂﬂateé thatP 08y O A‘nﬁ&ﬁcﬁn ﬁleﬁ‘%ﬁﬁ’n&? LiRlict have

a speci bitor of steroid gé}

s smn@nsasféBPHn@dathatu the carditiqnuaffeets anorg riant 5% Of men in their
a el Qg IR Hifles WoRIwide in th 50

eglglmé:l h%lre %thegt}c% rg)?glﬁtgfy %Eﬂ') F naeést eri (;V : ehlglt &t age Broup

hasterviarylngtdeareesf BPge Hup faoibe agies efithe pepylatien the) Pé‘?)’é{eé‘r‘f lpssaeected

tolegreaIsQ s&%@ﬁht%nly B(léﬁﬁéﬂeﬁt ROREs {4088 BPHWR ¥AKe serious problems such

finasterid known to cause undesirabl e side
agfrinaptteact l‘ﬂﬁpt(‘ﬂ’ilsal birdderaad kidpatdemags, Brluding Sadey stgess; ipgontinence

hEnatiriahin@FeAgIthifkd QR o SBYEAHEBRbath
aﬁ@*%ﬁgﬁﬁ%ﬂ%%gﬁd/or fgngernesg Duta%terrde (DBZQ%n) S

anot herdrug for. the treat t .of BPH iS.C ab
TG Btk PRSI Cyply AV 1 B P Gact abiess KERRERaEnr
w%ltﬁ*% ptdieg tiberagyesush 1tk lapha thidockéroherapf afid fiasteeite (ﬂ&rapy, balloon
a-

1 adrenqceptor, bl oc .are
AR aRd T ot SRS Progrdurs Soi % BRI it A prostate (TUIP)
trﬁﬁsﬁ&ﬂﬂﬂir@seh}dda&if piheaysrbAate ER[HRIR)dl asl dpat Ip(tjodl@tettlaﬁm Ufemsirgatments are
rochl ori de, terazosi rochl ori de S
i aE st Eonst e es AuDrt Gy 56 S BedtB R i Brn, here

tieyd Pt GBI&aﬁfbaBﬁHThgaa@dbemmoheedmcﬁts ard damernite of ﬂhemeatraeresavanlable

ol | ow n stratl r.
T%F S%Y?fsﬁ 59%@5 tmlo»(yalp% c?réeln \8111?‘%6 }reéqugxa foa g@%}cnﬁ&?& Fxhgtence (for
vaﬁ@bagnhbﬂuaﬂdebym@hgdkmgﬂmmfmﬁhphﬁ%,ﬁwadn@mqtdbnwpsmwls
[ n.the bl gdder nec d t . 0
ak,{) éxi)c(scfageda r SQpe ME 153 hr}rée\a}e en‘S g %ntm’: Hle gf%sggrgcg?thrghénatbout 3%
aﬁéreatgesfnw:tb fotd) @rinagy inporgmeiat |apprb@cpleg pb%asmé thelaéd fedre-treatment.
gﬁ)mﬁg apdl 4 ts?sn(g '%%Fshteg %%t]a UY; nll\‘g?ﬂ_ﬁlgtotﬁ% 8}%%1? Erg)b%%% rf&rq%ﬁoperative
nadriatity{éqath \dnﬁsn 08 ddys afna nm)c@meaiwssekqﬁfé ieorddJRihiFehopgn surgery it was
ct a ically cleaved by PSA,
Sﬁé dﬁ?ﬂM?qaanﬁ{ﬁagg%yﬁlnca al kal oi d cytotoxic
agents. Theoretically, the cytotoxic activity of the
Cairrlcatllm ithep iast [commpnly tised R tetePwy dorpldminigegion A finasteride.

Ptnbagteixéien %@gﬁeﬂcﬁllﬁ h AR ukr BoAraddidme PRACrFaf&h tMerck & Co. Inc.,,
I cati on 0652014 describes a treatnent for BPH

\@glﬁpbwss iSHgomA-rip 3 eynshetie fragmtepiheqrpopat 4srecdisddiitijog of steroid
ﬂﬁg o8 edultseshdt £ Rfade T 'Qﬁfnﬂé haf BdrvE®Y the Qndr@é&’lQ@stosterone
e production of anti-PSA antibodies. Anti-P
intat obditly deetestesieratie SOHIR. Bigesteridaihelps i ethe @nlerapq‘ peoptate and
S [ X
FRem S BTl e SpROGAEATULE I er TDGHELG i nown o
dewonildsishlasideeifrst, which nelyde impgteacesqrdessened d%ﬁrgécn Spyyy problems
191”3!3&&909 ngregﬁ %Hltclf' Qm@rg %H&/ort t@ncﬁﬂleé’snbugg’(gﬂfdeCtbua%en) is another
nment s 't her eof coupl ed therapeutic agen
i mrunocongugat es) can be used to treat prostate
cancer, BPH, or prostatitis.3The inmunoconjugates
i ncluded are anti bodi es against PSA that are linked to
various bioactive agents. The bioactive agents nay
i nclude bacterial toxins. Simlarly, in United States
Pat ent Application No. 20020001588, the chem ca
I i nkage of anti bodi es and vari ous bioactive
t herapeutic agents is explored further.
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Thi s background information is provided for the
pur pose of maki ng known i nformation believed by the

wappbilzEs to be of possible relevance to t he PCEEani06/000971

i nvention. No adm ssionis necessarily intended, nor
shoul d be construed, that any of the preceding
informati on constitutes prior art against the present
i nvention. SUMVARY OF THE DTVENTI ON An object of the

drgg gé]evtéeﬁ?%/eﬁln E%@%{ Ial?]d E)r os]ga% & ol oq”% ocklrr{ehir)m$ I éndqﬁg& Puctase.

Sﬁ@db&h&dk@@memhMmmngm@mﬁhmmaxh In accordance Mﬁth one
aspect of the present invention, there is provided a
FT)B‘%Q Iﬁa'dx%ﬂoo@: tE)regl&! gl% rgg 2L 8iso cﬂirf:étht&l §§d 'f& cﬂ%@il%%‘n@& of benign

rostate s ze I'n u sal d f1ed pore-form ng

:pst@tuoehypeméqsnavE@anmlqsnn@ud@at@mtéaswhwmmpﬂdqq derazosin hydrochloride,

alRf2h8n fﬁ?&r&fﬂ?ldg raﬁ& gbﬂlz@sﬁfjm@é}w | $hdBdEBn Y S}JM&HS of BPH and
prost a ective nodifications sel ected from an

irovewsni dm uging) flonc eates| BHowiHE eadmynigiraen f snedlplac] fadgenoceptor
b%ct,lgﬁ%e Q%ﬁt ar@?&?’?tgdqﬁ) rglﬁxdmﬁ Sf Bh&uHt ﬁﬁl@:‘lé?@@dcgd 6y bREEE bNElpha-1
OITel ca

sel ectively targeting prostate
adrendeeptorgfrethebladdspnegk awstirestael pore-fornming protein is
capabl e of selectively killing prostate cells. In
FagifeRh st NFientWitdrbls aR@ teR@dctsakade Gllso Weeit gedpfoe si@ntreatment of benign
invention, there is provided a nodified poreformng
PRiBtiEh ebwerlFiayse in the treatnent of beni gn prostatic
hyperpl asia (BPH), said nodified pore-form ng protein
Usited Stetes Pztmt%apmatlm NbI 300408 LG50i dagsripesr cnjugatesi useful to treat BPH

rotein r|S| 0 S I

Rl AT DS B ot FPe, kil RefueBlf P AME 86 BRLNER) and
pmlt@@\nahlyeclbnyedi bprRsgt, ahemisgbclifked tp2dtvings elkakpiddeyietexipagents.
ngc{regt%c?fli)g f\ %otgp & %Mdl& otfeH;eqﬁkél&g P%W'ir{l]\ﬂle %@ﬁﬁ&t@ argif increased

geting’prostate ce erei'n sal
“mmdeMeugpcmxmw@whnH&@ protein is capabl e of
selectively killing prostate cells. In accordance with

ERRPESE PR AP ELHpli8dtioh N @65@.0 ﬁﬁ %Ecribé‘é/ @Ntticithent T8F EBRIS comprising
provi ded a use of a nodif ﬁore formng protein in

afhnénsgpwaqf POAJArogtptepsrilisfi a@gg]eél }inked to Yelgpainggsny carrier to induce

Y PRbaen TIrZAtliR A2 atibBHieSt  ArtidpSh AREHotiee dna@oma; iae riged1g The
protein derived froma naturally- occurrln? por n1ng

iHMYRRECRHIC SHECTCEAPYT ieantgoyprelintiherip foxingy shalee o

nodi fications selected froman activation sequence

alitedistaid PatdnyNa. qme,ﬁﬁsadeeerﬂapea:méthcd ] mgeeagespeaﬁdongmebymoupling
rost

ast ‘{r@’é’ ﬁlc‘v%ﬁe@t eSF éxétibfo{j% ttz;la entts & reof) ngucﬂ V\,ﬂué) J?ﬂ?ér? egt Cf agents (or
imbahdcbrghgges) eeaho beri wsed pootrat nprosate acpaa@t e BrBH or prostatltls The

niﬁlg{?(?ctg(kﬁjlglé udle % FRIEIQ dtle%‘t 'iugs?llJS§. thllt ar??ﬁl%ﬁqgwgﬁou\ybﬁcgctwe
agenmsy/ i ”ﬂecbmcmetgexfts aayrmdlluﬂq b}xdteprd rtexirfso rﬁmﬂmjlypmdﬂreﬂem Statgs Patent

a 0 . .. .
AT POL DB L AT B, Mo B Sl v
tmmrpeutfc@gmmgemcmttdefunﬂlederl ved froma naturallyoccurring
pore-form ng protein and conprising one or nore

i §£cﬁ%rgur§ieln?&¥nlaf{(§1 roghfibdator Qlfésplﬁ'%s@ IrafhkidgOMoM information
activation sequence cleavabl e by a prostate-specific

bstiexed & ghe aaalepaatrf@ bg pf prIFiBE felranceta ﬂzs;%eﬂt ipveptigng AYq gfgrission
domai ns capabl e of selectively targeting prostate
cells, wherein said nodified4pore-formng protein is
capabl e of selectively killing prostate cells. In
accordance w th anot her aspect of the present
invention, there is provided a nethod of decreasing
prostate size in a subject conprising adm nistering to
sai d subject an effective anount of a nodified
pore-form ng protein, said nodified pore-formng
protein derived froma naturally-occurring
pore-form ng protein and conprising one or nore

prost at e- sel ective
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nodi fications selected froman activati on sequence
cl eavabl e by a prostate-specific protease, and one or

wOorRe/1p356%t at e- speci fic targeting domai ns capaPtECat006/000971

selectively targeting prostate cells, wherein said

nodi fied pore-formng protein is capabl e of

selectively killing prostate cells. In accordance with
anot her aspect of the present invention, there is
lspnecessar‘?% nﬂenn&?%pr?_(? s%%ul& he o h&&ePe@éggp Rflp(gflotﬁg %&écgdlng information
ccarsmmm smcerartragamwtlsaredensmplé@tl an effective anount of a
nodi fied pore-formng protein, said nodified
pore-formng protein derived froma

nat ural | y- occur r SUMMARY-OP THEINVENTION and

conprising one or nore prostate-selective
Anotjebi ofahé pnsens elvertioads for movidna awthiod af itreating @gpeeverding benign

cl eavabl e t ease, and one or
p%tfitac MPeete as‘ ugn%élg?c’ ?‘%:F?‘)?gf"gﬁe“[“?%” l%mau ns capabl e of
sel ectively targeting prostate cells, wherein said
Imesgpridprsd Withr enefaspemt Pgthp Prssest VPgiopathers|ixpigyided a modified pore-
f(ﬁ'ﬁlhr%%btglﬁlfb{r ek lid HOQaBhO plogth@ sEBlid & sutjddt, 3618 RIAARA PoMLibhning
anot'her aspect of the present inventign, there is
ppotedy dervgd ﬁorﬁ@mafuraéld Oﬁ?%‘a'&&ﬂr?gﬁnﬁmﬁ PEAED ﬁ“dc“é’ﬁ‘ﬁf‘ﬁ‘% ﬂ‘& or more
pRBfateQklefte enddicaddne Bstecked fdnl & LBvaioR @eqbétfdé‘ t184)able B¥ b Prostate-
and one or nore prostate- speC| fic nopdifications
seeeifis Preiense ragPRe Qrpe Atos2E SRR treptineglomang capalgioh selectively
1 AP bRostafe S, @BbliMBhM nfcuifRE hoRToMIIAS hrdtet i€ Chable dNEkIRLvely
activation sequence cleavable by a prostate-specific
killingrreeséae celifrer ei n sai d nodified proaerolysin is
capabl e of selectively killing prostate cells. BRI EF
IDES6HATE MG afbthek IaEeBMWem@erft' hrazsﬁioanttiemﬁsrmovide@atmndéikd pore-
Ot b O R T AR s Bl S ot
pﬁﬁd"&mhﬁ)g t;b‘retempplemhdd fndmavm mgtslrallﬁogumalgl poreeformns larotem and
cgrﬁarlsé%c{/\g O{ KrY]IOl%r gogsu €~ se estllv% l‘lilol%\l}gl {I’](glrsl (sﬂgcttequfom a}gﬁvaﬁ%ﬁ%@ €nce
cttepibltty agpriseate- gxeaﬁhpwtww mg anpler mers lprqsetecsbecaﬁ n@ﬂlqgsdoslams
y r ..

c%pa%f]1 of serlec\{\lllgelg targéli> II:;% Q}ogtag cet glﬁgz}gﬁr}g?lﬁ\gﬁﬂtd’heﬁ ggﬁr}e@{ @EA%tem is
cé;ﬁx@le@(ﬁ@elm#mydlm@lpgma@ ciellfdepl cts a graph conparing the
invitrot oxicity of several MPPs according to

Iﬁ qp&%aﬂ@engvﬁh Qﬁotﬁé?%sf)e@y 8N tHeQestt ihPdtio fthddé RABLAUYSE Rise of a
Ps are derived from proaerol ysin, and I nclude a

npasA‘xeén»@mf@g@ns iPFasein in Bleguepagtion Rea BECICHEETR P fPespting prostate
sizk G §9jebPskFmBlifieSEREMRARING pebiaNticigsd frbfata nﬁﬂraﬂ?@b&ﬂﬂng pore-

showi ng” how a proaerol ysin protein can be qdoé ered t
fofatieg BrOE IS ORPriging prsy Ariporg/psstalgeseiechyg madyjpations Sele“ed from

aRORREON Ye%]héhcél@ﬁﬁ)\"adlert@ d oﬁi"@-@@ci’fﬁ Hréteadé, ahll @ndbeBEMprostate-
[ nvent| on. The "*' f} sents.one or
SHEV R, A6HHAE SPEE BRORSPT ATOVaIE B RO Tole TR, seid

RS PRRARIeYB infin® procinig capablabfsefettinetyl IaMing progtate t41B. abi | ity
to concentrate in a cell nenbrane). Figure 4A

IB% COT a%net with anﬁtnerm%éecggg b rgs%nt {nvé}ltﬁ%l ﬁer& 3{? ?row ed a use of a
proaerolysin. resents a sc

roddifiad poRFotheing m@dcm‘ inghm ppmaampmb@wncd,lcamentrfoahe treatment Of bemgn
activation sequence nodified to include a

prost ate-specific protease chbeavage site. Figure 4C
represents a schematic drawi ng of an MPP derived from
proaerolysin, with an activation sequence
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nodi fied to include one or nore prostate-specific
prot ease cl eavage sites. Figure 4D represents a
W@ elversdssx drawi ng of an MPP derived from proae€DCxsi06/000971
with an activati on sequence nodified to include a
prostate-specific protease cleavage site and with a
functionally del eted native binding donain. The
functionally del eted native binding domain is
nerat ed. b Qr. 2. NO| [ -
PREPE Blepi s (BR) Mg WL R P IR RAYdHRuPE naturally
ogtuming pgreefbrnzing MeRird@di comdrifimaenemr owes prostate-seleofive modifications
ctivation Jen Lk [ .
o5 Bk A s G RELILLRe 6 o BENERBine protast, and one o
mren postataapdcyficr tpdetivgdomains wepablenef| sedpctivain itasgetimg gorostate cells,
net Lonal . s g
Rl R B A A TR Rl prostte cel.
prostate-sﬁﬁgific targeting donmai ns nax be attached
Ingpacprdange tvabingnathsT apet fod thgpseserfy Inygntipn, dhers {sapryifeh @ Bdod of
dQ@eaking phoRtatensidonal ibREt dRBHMBE adhistehing € EOSibiRNbn effective
Fi gure 5A_r§$resents a sqhen%tlcggramﬁ of an MPP.
ageyt obympdifed prreiamEepatein spidmmedificd pete; ‘gt‘i‘%h’f"%‘cfg@}‘ﬁf’eﬁom
a"Rdkdily&ecdring pébisiting RoRmt aldecorPesihg bfe BF AloRAGOstate-selective
cl eavage site and with a functioEalg% repl aced na?ive
moriitgntings srdtried fromeAcH Rtiop SCPTNE ClveY 2Al5 T ArPreSiihpaF fif Bigtease,
aby orRNE nfWre PREtStePRcTc tifgétAEidomSin®EapaFle oDselddiVety targeting prostate

del eti ons.. One, or nor rost at.e-speci fi ar.getin

cHl BRI SaH B HGR ROB T PE R CSIE eEPPEC s GHE h il Th prostae
cofgl5C, or A300C. Figure 5B represents a schematic
drawi ng of an MPP derived from proaerolysin, wth an
activation,.sequen if . 1 NGC: . .

1 st R LR EHHEL e TR e FsehOinllilififer? s provided o method of
tikatingtheniga Ipkogtatie hgpeemlasra(BRID ibbiarsdbing, chormamising afinmistesing ye said
i.ndi ng..domai n i unch:| I . ' .
sSHA 5T SRS Rob ot M HANGIR ookl il Mid o WRrHorming
pFitgiu deiveCrompr meellysocaurshparafirmingpasipin gndfompaisiggppne or more
pgo%%ieys%gctw’e%dﬁcg S gélé’c?éd@ron’(\ﬁr{ J&ti@:ﬂioﬂ%q’u&ﬁE LRAvable %QQQ%tate-

nodified to 1 nclude a prostate-specific protease )
spdcemvuefeassi ané opther MPre Rrogtaterpredificoteerting doaping cartblspf pejestively
tzggé?ﬁtg{ﬂ%sﬁg 1 whERE Qld ARiGedHoRSfoRhiRs PRE&SH fsicBpable of selectively
targéting donmai ns may be attached to either the

kNtieg prosialecadls. t he toxin domain of the MPP, or to the
Cterminal end of the toxin domain of the MPP in this

18 ABQedaH®Nvith Gidth&faspdae onNaiki pr&eti inekintigh, disi@isngrovifled Henodified
MPP i s del eted as .described in Fi%ure 5B. Eigure gD . d
PrgprobsiBrRreiely COPRRTIRG P UMANT MYtaHenS AR 2 \pses 198y Podigs femyp an
dRE QR EMBleYSroflate Whekificamodifitativad sddéttedleffoid NE erovoitt-dpeefic ttargeting

I nc|] ude rqstate-specific prqfease cl.eavage site an
i SR er gAY P RGoR EEe OB bHHG STt FloRVable by
ahOste-sPRITR oSk atvRapie chidi modifikdgproadngyo iacapableray stlectively

ﬁktach%q t% the MPP at Y215C, or A300C. One of the
kallipg resHif §ell*ng donmins of the MPP is del eted as

described in Figure 5B. Figure 6A represents a

schematic drawi ng of an MPP according to one

enbodi nent of the invention derived from proaerol ysin

with a functionally replaced native bindi ng domain.

The MPP further conprises one or nore

prostate-specific targeting 6omains. A native binding

domain of the MPPP is functionally deleted by nutation

or deletion of one or nore am no acid residues. Figure

6B represents a schematic drawi ng of an MPP accordi ng
to one enbodi ment of the invention derived from

proaerolysin with a functionally replaced native

bi ndi ng domain. The MPP further conprises one or nore

prostate-specific targeting domains attached to

proaerol ysin at Y215C or A300C. A native binding

domain of the MPPP is
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functionally deleted by nutation or deletion of one or
nore am no acid residues. Figure 6C represents a
wa@etvensasst drawi ng of an MPP accordi ng to one PCT/CA2006/000971
enbodi mnent of the inventionderived from proaerolysin
with a functionally replaced native binding domain.
The MPP further conprises one or nore
prostate-specific targeting domains. The native

bi ndi ng domai t%Ii)l 6 n%ékld}??ﬁhg%mbm@el etion of

one of the n g domai ns proaerol ysin.

THds® Hr{oeotﬁepferaﬁl%s%? Rt eRtiohGN R BB ntbr@¥dpRigntah thdfolMRfhg detailed
according to anot her enbodi nent of the invention

deseriptipadn Vhishichrense isanage fafhepnpandsd fgRingsonal | y replaced
native bindi ng domain. The MPP further conprises one
FiglireNDpresetsQSichdtatis RE prdabrolykiardgmbing gnot drmmints sadid) aadsltbws the
toh&r oaer.ol t\ﬁ@‘? at Y215C or A300C. The native binding
Whefiagiyagoy 'Monal I'y del eted by del etion of one of
the native binding domains of proaerolysin. Figure 7
Figepi Ztiepias wibhul giiaptp ehopringatbe absyls of & brutelssiqersncie WISEOMPB is
p e(1: iC a'ted &@Pﬁlﬁn%s@%ﬂi Cér%&ﬂxgﬁ’n‘”p'la@mg X&Eed%ﬁﬁ%ﬁi%béﬁééﬂy %%JéOPSA

sequence Figure 9 depicts the cDNA
(0 epod). (SEQ | D NO 3) of an MPP according to one
enbodi nent of the invention (MPPl), wherein the furin

&llutee3 Qe pibts QAL ¥Shpurild Shd B Pirrb € pLidigedf wvenl &/[P?g/hccordmg to
eav%ge site. Figure 10 d pi cts the

cmbeflimpte of $h0IMERRY 1) et CA PRSI NEEC or Fﬁ&“’?ﬁa afsp derived from

pRIABeELAEM iffudt RESARKEME Sitk it MR Jf thevagvefurin sike furin
S|te of proaerol ysi n has been repl aced with a PSA

Fg%l%g\é%g@ S| %%CIPESI Vél gS gq ge aSIIJr?aerchysm ]a‘oteln can

bl wntanedstenme‘xgtel semerhl a:ﬁﬁdrehi M:RP@t@mgi fr’émggnoeerqlzsmeapcctrdlsg to

SRR SRS REUALAR S Sy IREAC 5oL M G
nfutitions, sintlfer aie pir oaere odejions héwhbéeer@awepﬂoa@relmmw tinding domain

S e e the amno acid
se%'é% %/%%256 O[f%RﬁﬁﬁL/‘%Q {nfa ﬁ"ﬁ}g@ka%)zor di ng to one
enbodl ment of the invention (MPP2), wherein the furin
FigureA A feppreiet %ﬂh‘?g?tﬁ qﬁ"é@%@éﬂ“‘%ﬁ@%@@ﬁ“%i‘% Kigpg AB represents

aCdcRANAP&rlihE of '2:11'1 QU ddived SRINE bﬁ)a@ﬁlyﬁ?ﬁ aWRh @n QttivatiiSlequence
cl eavage site (SEQ ID NO 8).Figure 15 depicts t

c DNA
macsifise e eing et | AP sKts - Fpeifs RGeS LR ngF‘g‘He e represets 2
SRR MRNin® bt ahemPP\®RAYddORoth MrER)alysi) awigi Bn tablﬁ/afld)if sdfuence
site of proaerolysin has been rggl aced Whth a Fi D
R e MR NG RS PESHERPETIS PRt [ BG e Fisure
rSREHMB GOscherkidc [dRAWIKE ofl ) MHP @urivePRomCEedeetiyith, twithOdheactivation

enbodi nent. of the invention vvher in the
sequerceo Mopifisd e ol ¥in &S Oswe*ﬁ?e?fgcm%%aae Phees ?—5‘§Aa‘“d with a
fGhcEioNNY Qlel‘éteti Qativei bitdirgy dbvhathe piihe thancioraity deleted nativp biading damain

.PSA cl e site (. I D NO e 1

Gk BB oS BN e e B Pul e
stkenfatie @M@Qloﬁ&uﬂtM@P defFieed ﬂvmnpmmnol(/dWFw)h antaetiaiipn tsémlence
r{y%{&lie |t§§{?§'a gg)rtgt%esée%l fcp er&iagg [ eavggetn site ﬁcie wglfng gu\éﬁctgclga@ replaced
el bindiag (dSmainl DTlir<l()°unclﬁb)nalmc daeted\/ﬁstlvadum& Agniin ippenerated as

cFesctrl%dA %T)E Elrggre 4]5 I'@ne ol’r]gﬁpe S}i ggt]até MD Eﬁl taré{gﬂﬁé %rﬁ]au’isr}l?ayf k}éra'tt&hed at

aerolysin
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replaced with a PSA cl eavage site. Figures 20-27

depi ct the am no acid sequences of alternative PSA
W@b®an3dgss sites according to the present i nvent@DOALBEY0971

I D NOs: 14-21, respectively). Figure 28 depicts a

native |uteinizing hornone rel easi ng hornone (LHRH)

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

a nodified Iutelnlzing hor none rel easi ng hor none

S [

ol SR AP orAE R Bl PRI el W ER, i
edﬁﬁmnmmmordlng to one enbodi nent of the present

i nvention (MPP6), in which the furin site of

%[n%a@[ ?épYe%édi‘s Q@&ieh’ﬁ@@ dfafRigastad MPE RerdvePSRNE bl%@éf@lgﬁn with an

Ite, and wherein the native binding domain
aqsweta@rsewmermpaﬁedbte@wl%emsw Spmlﬁwr@tesseflea&ﬁﬁ stigandpth a
flﬁ'l Jhgllyafébgce%lerﬁHmﬁdlﬁg déhidVPFhea GRS Wlhdigk ddhnNR modlﬁed by one

odiment of the present invention (MPP7), in
o Merel ROV USSTOES BT oy ob FEFOASION | nF e ‘HPrﬁé’d"StaéFnﬂ’eT‘h% targeting
dO3ihy&n bt BEtidRGIyIRABD t@{he RAFPaL Yol 563 |oﬂ AB@E Uﬂgﬁe )] |r@¥d§€hts a
and replaced with SE 23 (SE

schomass PEEbIE Pl MG e e MEICREsr o a"t G Seavence

nRiRAkdRALIOS plofitelspi¢ERprRensé MERRYe dite ahd[lezltﬁ)ﬁ@ﬁ{cﬁbrﬁlly deleted

gl and of nonkeys after . treatnent
b e P Pa VG PiRE dppan gt giony eiise by REEIpf one
oW[hE RathRikdi RhARE of froddélydh. dERIre BCtrE\ﬁes{éﬁt@st&te&la@d aading of
nonkeys treated th 1 of . t he % lud
ap) éYﬂ)%tde"t“f?é % B TR ygrnaﬁrﬂ@n%% a%ﬁﬁ?é’y?qv%né%f’&’g {filt R igclude a
phBtaRfspbdifc Mdasaabdavaganite Ehdleyhci firkgoralip sépdced ghtavedsinding
of nonkeys treated w

e MPP.
dﬂ'@ﬁlpc tcgletoﬁ G5 PIARiRiE Sgefi}gﬁarﬁ;anggggglgm bF 85% ﬂ%{ & &fer the N-
1@ bNMBe toxhif doiram dfmhbG‘VIP]P @,mo(tweaanmrm élhB)f[ﬂre(IS)tlatianam of the

and of rea i
N R e o€ 3F Tieobitlve PrgliRiBipate MCMPRP Rhreted o
déehbib&l i@ FaguonsB. Figame diDDepiesﬁ:ntsta stiregnapic dnsiwmgmf gh dRPsdegfed from

PR b 30 P sl i, AR £ B dgRI o
clehaeagh/BiR andvdthG fandiohhlyepplatked natteye pimdaig dbmaigl &neser wbre prostate-

eys tre ted mnt '
Saeéﬂk %rsgei”}%e TP s |hb egtg‘g%ﬂ g‘% e h%*)ﬁ@éﬁ%ﬁ'ﬁ%%ﬁﬁ%fc One of the
Qe dingldoenas o the MPP igddaed amesciibedl is Fgpreddidon ar e
underlined and in bold. The H ndlll and EcoRl

Fﬁ%ﬁé EA q‘&ﬂr&@né ' ts@&nﬁfl@ dx‘aQ/u@QJf Gn INEPHE accdfafgRSOnE bthblirhéht of the

underl 1 ned the 6 Hs tag is in bold italicized

invertion @rngﬂf@nssroaeéplm with p SungHemally %IaEFdé’@atFe‘H’&‘B“%)‘%omam The
]\gﬁpﬁurﬁl%rﬂpgsm& b moTéqﬁroﬁﬁbeQ&CWE t6hgSRFURMARMs WaASnative binding

Ived fromthe nucleic acid sequence, shown in Figure

cRepaingafithroMEREP s foagtionallyagelqpechiey pasalion 47 dejefigy) Ofgng or more amino
alc'ﬂldl%glhﬁe@edﬁgﬁ}g dB" repRk&his 4 REnckhatil Ardndl bSah MHEPOhddoidatto one

I gure 36 depicts activati on of MPP5 r ost
qm@éwmr ofbprEnention 9t &f?@uprﬁéea?léis'wéthyefgﬂ%‘y“%‘é grrdgeegative
U;N(ﬁ!ﬁg(lio}’rﬁalrﬁ ok é\)ﬂlfi’sﬁlﬂﬂ:r t&HprtO6E of RlboteSprostatgspecifidargeting domains

epi cts the abi SEr romvario S CleS (0]

L S 18 o é’ﬁﬁ%‘% < A PG P g PP s
ARG Ry e R B @Sutatioh @b B&etidY oﬁeﬁ)d @{rﬁor‘é bﬁn‘btﬁﬁﬂfré\dldues Figure 6C

response to admjnistr
represpents a scLema%c rZl]rawmg ota %P accor mg to one em q) anent of the invention

8
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Fi gure 40 depicts the nucleotide sequence (SEQ ID
NGO 73) of a wild-type O ostridium septicum al pha
wao o00n3Bsyure 4 1 depicts the am no aci d sequePCECABE000971
ID NO 74) of a wild-type dostridiumsepticum al pha
t oxi n. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The
present invention relates to the use of nodified
pore-form ng proteins for the treatnent of BPH. The
are derived frQ| I ' r PP
d%rv(g? é‘rlorrrlls proat s)m twlllté t %H?{o”glg Jeéla%ﬁ%ggiéeggclhn% E?“r’rglg Fﬂhgg/[
fmﬁatbccmn;msmdnef or moregprosatespesificctargating domainst héhe @pqrve bmdmg
menbr.a a | |Gt £
domam o3 r}eractlgnallﬁf 5@%& %ﬁéefeﬁlgé ?)tq';gnlten?gtﬂe na?l% b1 Bomellﬁs o
pweerrblryane Figure 60 aepésonty a salmahatify ld@“mgs@fawdwp @e¢qr<§“afcean°thef
eMBddi 6%1[%E£%n§€éﬁkﬁdt
8%? ?{a‘é ﬂh%ﬂrswex & (l}é:rggdu ‘qﬁ’ﬁ at e}@ngl l r?t y of nt ﬁ}te Wops e
binding dblevtl i Vled MPP én@elt comprlspa|onmrde<trap@stefersp@lfwérraftrngé‘omams
attta% é’ {emi%ﬁth?ilst' octSA'ﬁ)%C e MRS bﬁﬁﬁg Ql@rﬂé‘rgll? f&Etlonally
ectl e nd

normal prostate cells in vivo,
deipted bra@%ioe oppnedé &e@ats\rerbgidrrrgélowernghﬁprmerqwrm me of
normal prostate gland in vivo. Thus, the MPPs

F%‘ﬁﬁeof &b alvald- e RORSRHin IDNA Bquee (BBQ IENOsied al one,
in conblnatlon with other therapies for the

PH. Thi S |n contrast ecul es
S Bt v EveE prbitr v Py FOSHRER R BGNTBY S 005
mhrch descrrbes the use of nodified cytolytic proteins
Figuret Pedepictsothal ¢4 waveres 48EQtIPc NokDsefase MBI @egording to one
e%éﬂ AL (S}n&l Ul Gifich gﬁi’i’ﬂeq’h%ﬂe{h\é" f2fin sﬁé lof tRSBRIEA! has been

Scientific terms used herein have the sane meani ng
repdacednitbmPHA glsaags sitsod by one of ordinary skill in the
art to which this invention belongs. The techni ques
FE PO QGREAY BRSanBhE 2@ Refudihde Y SPOITDONORY odas M ﬁl@oﬁdﬂlg to one
conventional nmethods. in th art agﬁ varro S eng/ b
er"(li’f)‘@éi"‘é‘ﬁc%fsth(3 sagngem &MEF Dy g rl’étS't%rI ﬁl“apas cen

12204 Wih a PSARavagat sitey I\/anual 2d ed. (1989) Cold
pring Har bor Laboratory Press Col d Spring Harbor,

ow ¢z i ] r .
bl S50 Ao R TEOTDEASD B4 OB oun
lﬁhwmmm&nanhelm@dhmw@ues). St andard techni ques are used
for chem cal syntheses, chem cal anal yses, and

lﬁ%u@é qgi &?{ctsaﬁé ac\l'ﬁ\iA ’%@ IR W 1 NG@¥PREUL MPP according to one
erns

scl osu omnng unl ess ot herw se
cmpdilimgnte tf@hlarqntlbre (MRBSK sthetsin ths fs esite 1RE AreRerabipimpes been

IR QR 2 P ARG RSHSI N, the term "about” refers to a
#/-10% vari ation from the nomnal val ue. is to be

under stoad that such .a varia ude

SR 47 JERicts JE.amiB G0t aseleﬁcgréFﬁnldvﬁgah“? BB AR one
aRainfehc af khe meémtivn eNPPD), wWheeid @renfutipr @t et grespeysirf has' been
a ed h with reference to an entity or noiety
'Fﬁﬂ?g ‘g§%§ﬁéﬁmfﬁﬁsghtrty/nnrety, or a property of the
entity/noiety, is selective to prostate cells when

Kgmp &t daopictsaneiireple oled PSA ¢lpavage sito (SEEXBMIPS). a prostate
specific entity/ noiety can be sel ectively expressed by
prostate cells, selectively associated with prostate
cells, selectively activated by prostate cells, be
capabl e of selectively binding to prostate cells, or

the like. The term "prostate9specific activation
sequence, " as used herein, refers to a sequence of



am no acid residues which incorporates one or nore

prost at e-specific protease cl eavage sites, which are
w@edoeasissel y cl eaved or hydrol ysed by a PCT/CA2006/000971

prostate-specific protease. The term

"prostate-specific targeting domain," as used herein,

refers to a nol ecul e such as a peptide |igand, toxin,

or anti body, which is capable of selectively binding

F%greglﬁo rdgpc' ttﬁe %51\!{\ %ﬁ%cgq rlw Ntd:)9)I s al‘f"k§\}11}’lj taycok@ng to one

to O pes term’ gene, as used
ehbydiient qfethemsvemepna(l\élé@mawber@m heidWeT siteef rasprabisin has been

regﬁggﬁlﬁlgﬁgAggévg protein or RNA (also referred to

codi ng seq%ence or "coding region") together
wi th associated, regul atory regiQns _such_as onoters,
Figgeer 1t G515 i ping b Saskbe (S50 11 ROM T Rg e MEP gording o one
exlne&ﬁhsﬂ DL ARG (VMPRY)SWhedil @é fllle sEOGT PepasiBsianice. been
he term "sel ectively hybridize," as used herein,
rq%$@%§ﬂh%P%%&bﬁﬁg?$?y of a nucleic acid to bind
detectably and specifically to a second nucl eic acid.
FRateylIMuiepienhiscbesd exampgofia €5 & otcavdgs sigr(GEQ 1R QT hi) s
t hereof selectively hybridize to target nucleic acid
F Fea'I‘é’%eM&E’%e IEMNG' oadkl QE@NH WBSH) Gendi MPP%c&mﬁ‘% to one
nimze appreciable anounts of detectabl e binding
embedimp ciff the invsatieri EMBRA)davherfngtie Sfprin i 9€ ypreagiolysi; laﬂﬁsbeen
%ﬂﬁaPﬁnN§F§AEQmég@héVe sel ective hybridization

onditions as known in the art and dlscussed her ei n.
Typlcally hybrldlz I on an 0 s are
Figurer bt fiwertsathe gmgte & W@%‘ﬁ%&‘%@i‘gh‘@?ﬁé 0? asPigigp one
eR¥BinhtZat ihe ﬂﬂ‘l’e@ﬁ&d WieB4), Whsiinnthe clonalisité @ pra@e@lysin has been
ﬁ¥ pically 1-3 x SSC, 0.1-1% SDS, 50-70C wth a change

a%ﬁ&§w1§8@ﬁfkﬂﬁgﬁwker about 5-30 minutes. The terms

"correspondi ng to" or "corresponds to" indicates that
Figupn 29120 ckgatthakenise auid segeences of diempativelPSA oleavage gites according to

5 I i de sequence. In

tﬁ%ﬁﬁmndan?%%§§§?b%Fﬁé4?gf%ﬁﬁggng?enentary to" is used
herein to indicate that the polynucleotlde se uence i s
Fighen £8 clgpicts @ aptive dptemizingr horpangfeleapiae dormpang bhRkhp yamino acid

s&%kagqsgélﬁﬁﬁﬁfgrence pol ynucl eoti de sequence. For
I'IlTustration, the nucl eotide sequence "TATAC

corresponds to reference se IS, . .
KB L Haita Ay el T B i EaE MEPRIEA A RgpGamino acid
st@leh@WEPQ Ib&IOYB3)ar e used herein to describe the

sequence rel ati onshi ps between two or nore

Fpé)ulr%/ Ry %L q&l: lthqea%u%’ a&&@qc\%ncwgﬁ%?ﬁlﬁ@gﬁbt (5fda?1SMPP according to one

Ce seque arison,

ehﬁ)@d{luemtmé thedmtcmtnyventlon;iMPBéh in whighutan &emusdeﬁﬁnrwmlysaﬁ@s been

rgﬁ?c% t laéA clq gé Ely andAwh ﬁg Ql{eeﬁh@@e Biadig RGRainlo? pfbaerolysin
efine sequence as a aS|s for a sequence

leebggamioddied. a ref erence sequence may be a subset of a

| arger sequence, for exanple, as a segnent of a

ﬁlé’”fé b eagdifis ﬁl@%mogﬁzﬂﬁseQﬁenQJ ot |l MPB Qﬂidﬁﬂfgeto dﬂé eﬂ?(B()dlment of the

nprise a 00@p roﬁe p

e RTeTjon IR AP SHED HHRPRGET B PHE GG OGS g he nativ
digAsd dodRilefPre@folydRishal Beeh @8igted anduwRplacddtvéith SHQ ITRESE23KOEQ ID
nucleotides in length. A reference pol ypeptide

goknce is generally at least 7 amno acids in |ength
and often at least 17 anmino Mcids in length. A "w ndow
of conparison”, as used herein, refers to a conceptua
segnment of the reference sequence of at |east 15
conti guous nucl eotide positions or at |east 5
conti guous am no acid positions over which a candidate
sequence may be conpared to the reference sequence and
wherein the portion of the candi date sequence in the
wi ndow of conpari son nay conprise additions or
deletions (i.e. gaps) of 20 percent or |less as
conpared to the reference sequence



(whi ch does not conprise additions or deletions) for
optimal alignnent of the two sequences. The present

WO pwensisehn cont enpl at es various | engths for thECTHCAZIDG000971
of comparison, up to and including the full Iength of
either the reference or candi date sequence. Opti nal
al i gnnent of sequences for aligning a conparison
wi ndow may be conducted using the | ocal honol ogy

al gog, thm of, Spg.th d Ly . .
P85 GRSy Ted £ 38 P8 SELR e & %gr?%‘ﬁﬁf f invention
(NMERY) | ie rtteenprasiate \Alang of megkeyhpfier tRiaient for §7dys.48: g3y depict the

t he sear.ch L. ' - of a L
o B SFE B UL b B P00 A
glasdsnef roonkpyt eeatezledith imigeefethe MAPo disandf F dppietctha prpsipiet gands of

such as BESTEI T, FASTA, FASTA i h
RS e RSB WP BB TEARER g g of mos
HEROEVIICSS ((GOsTRE PP.Gr oup, 573 Science Dr., Madison,
W), using publicly avail abl e conmputer software such

as .ar .Meqgal i T . 0 ' ' T. .
rRer L AR 30 APTARin s e LRSRREL 8P e THEenin
(MEPDan tleg@owdte gladdf mynkeyetreatdddforc bnfirys.i oamdvid Aefostjthe prostate

hen sel egt e " e A Lty
<M SR TiBeb T SRUNGE LAY kit 520 Dt o
niotlkdys iregitd With &g ofthaMPBRCE ewt I depidb yhe punstatecgland e ofgmnonkpysritgated

aci d- by-am no acid 1 S). over the w,ndow of .
B PR B o sl BEPropblt Wl Rl Rbg e yin 25 ve
oathe Ve herein with respect to a reference sequence is
defined as the percentage of nucl eotide or am no acid
resi ] ' e i ti

T AR RS PTRER s 530) A0 cote
asdfAarte wienr art lvedeplingd ond ifbolkdo ihhenflingdlhangs KaoRl epptrictiny sites are

ifhd 19 B Hhe ‘?’gAtcnﬁsﬁé RAHALGARS A8 fhelo it QY 54Gh BSId 4IRS zed ke,

necessary, to achieve the nmaxi hum percent sequence

identity, w thout caonsidering an onservative . .
Fiyeo 81 GERiTtDift AT BRI MER (R FAS:? Dy . Therfmino acid
s cﬁ)éme"\’fdd Q&#\?akﬂo&:tthé ﬂl&[b}id' atc)d'sleql&tn@zsﬁdwh ﬁm%tﬁe ge P@tgeﬁ agids 427-

characteristic of a_polynuclep r pol. i de
S QP cutait ae igTiErghe yrhald dde SaEs B8 SgbPYRSE T de

conpri ses a sequence that has at |east 50% sequence
Higlen B4 dapicasacdearipaoéMPP6 improghte tissue dragreepy eprelisicoeemedimassayed
wi ndow qof .c arison, Polyn eoti de and pol ypepti de
t?éﬁﬂ@%@ggdﬁﬁggﬁ g%gjg %ké%§§k6096sequence i dentity,

at | east 70% sequence identity, at |east 80% sequence
Fighen3 7 dopictsghe ability efssta fopvyasieniwades 1P geweiMEFas

conpared to a reference sequence over the w ndow of
IGAFPIY dcpRis tRE &fcdl FMEFBNBIngtRkatbrbsatiiave subst anti al
identity with the reference sequence. The term
~functional, del eti,on” her.ej

et SRSt Frird oo SR QSIS SRR D
other variation made to a gene sequence which renders
Rigrae 4Padepictstthe maclepside serguenSEQNEh NQiRbtf on &ild-tyns, Clostridium
YR Fpha tokitct i onal del etion of a proaerolysin (PA)

bi nding domain results in a decrease in the ability of
PA to bind to and concentrate on the cell nenbrane.

This functional deletion can be reversed by inserting
anot her functional binding donmain into proaerolysin,
such as a prostate-specific tlargeti ng domain, for
exanpl e, an LHRH peptide. Such reversal of a

functional deletion is referred to herein as

“"functional replacenent."” |In another exanpl e,

functional deletion of a native PA furin cleavage site
results in a decrease in the ability of PA to be

cl eaved and activated by furin, when conpared to a

wi |l d-type PA nol ecul e. The ternms "therapy" and
“"treatnment,” as used interchangeably herein, refer to
an intervention
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performed with the intention of inproving a subject's

status. The inprovenent can be subjective or objective
w@ee6i13356&| ated to aneliorating the synptons aBSDCAA€M00971

with, preventing the devel opnent of, or altering the

pat hol ogy of a di sease or disorder being treated.

Thus, the terns therapy and treatnent are used in the

br oadest sense, and include the prevention
Fi rreoéﬂhgepﬁﬁ randig dg&@gé Bice r(§§60ﬁj ﬂ6774§“3fj aGHid- e @losBidium

I'sease or disorder at Vvarious stages.” Preventing

sapgtier alpirgbxion of a subject's status is al so

enconpassed by the term Subjects in need of

t herapy/treatment thus include those al ready having

t he di seasepPTAHLEDDESCRIBTION DFARHE INEENPIONe t o, or

at risk of devel oping, the di sease or disorder and
Thépseeni imventionrdldies tditisass of modified pererdermiing prefeipe for the treatment
OP Bﬁﬁeﬁ%g %IPPI & Je?r(/gﬁ fr%hﬂu&ﬁ?%@cunﬁr{%‘ﬂo”&d%ﬁmhg ‘Bro@erlﬁse(ﬁf’l?s) that

reven ecrease | ovement I n one Or nore
ktlheellsylrmnltsnlmng ditgnbe Iambr#r@amsilr fsming pdses @ skangeds dgp the cell

n‘%h%?alrlgsegf tagétr&gllst Fe@éﬂlﬁéjm ckg,ﬁfdgatﬁ CirRse nBodiient! @O @/ﬂip%iéhs into

tient" as used herein refers
titeocelinmambraed, lrrwerﬁééld emﬂ tﬂ%bﬁt’%ﬁ*’éﬁﬂ ceitp@re gptngffestsil.ppfher MPPs

cglgrl)r%g %ﬂ)saﬁer s%‘e@tlvern%d@fi)cﬁtlcgng PP I’elgulh M'Tﬁ@alﬁ‘lﬂg of e M selectlvely

S, I NncC [imted to, rramras bi rds
taaged npingath prosgiei wilsrqlaatvrs émc@lrs fromeotperotissians The MPPs are capable of

SQQJ'(MQ? Q‘lil&er%rﬁgl ﬂr@s@até Ele\f@m Li08) and Bre CRPHBIeNA b @ Esitk ¥ weight or
nmore further t erapeutlc agents or additiona
volumg ofrpermal prastate glepdiEd oo Thag theMPRS aeeArdiag g present invention

n{agcl’)@ QU B3N ) orafl mdfﬁn%{tb@twhtﬁ Rt e PIBSRE the itté@ment of BPH. ThlS is
adm nistration. Consecutive admnistration is

in gonnagt Gadhesolaemsiesaribed no-SoPatemy e‘\wh@rﬂalbé‘{?t ?%040235095 which
d@&ﬁgés(t%} uQ¢ o GHdifle@tHolyltiE GREBMN o a6 bOGIZEOPPMYIASAER) prostate
of the invention to the subject in various orders and
Conicar-vari ous routes. The terns "antigen” and "antigenic
material," are used interchangeably herein to refer to

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

|nclud|n% whol e cells and tissues mhrch are cagab
Usrlesp defiradngiherryispnatl trshpieal oA ssieptifics e, psed| herepp dave the same
A3 hing G0k SmMISHIR i REstddB Yy GREBN dr8iBard sRillNG R 28R WARA tKIS invention
antigenic determnant or it may conprise a plurality
l’Gi‘on@prtopes or antrgenrc determ nants. The term

"I mmuune response,” as used herein, refers to an
'lallett&hﬂtpjld@ And prodcderes ragérevally ]belﬁfrmbhm:cblﬂmg necaysitiemal ofethods in

tﬁf‘a‘f"é a\(arl #ggerﬁﬁrﬁpre%{iegf%g%‘eﬁ tg]e%eraa ggambo(l;oktaelrt]%in%qlec lar Flonmg A
1aboaehl Mamdi, at edl (198a001d )%pru@ﬂqﬂ)ce ﬁnbﬁratalwtﬂr%atqodﬂ’]Sprmg Harbor,
I?Sg/ 0& P%’ﬁ)\\{vgl op .ﬁe ptinCOfles ugrg !sc%gée lg(ﬁlg(’)?({ §§ ﬁfbgf'g%ry;ﬁenum Press
(1e83y der, ﬂtsalreswndmmhmquep)r Stapdrrd teeBiiquts ag wead for chethisplssyn@eses,
cthemlcr‘rlmane )}sgss a('rg b%loé;lpaefg% %gL R%;H{R%?E‘df qﬁr @é[r;))utt {E@tdl&ﬁ)\éﬁ‘e the

f'or one”an es o0 I nding pairs
ﬁoh@{nugieerms;mnlchsrmhqgmshem(hqa@dd|slm_lglrb,e understood to have the following
an%h en/anti bodi es, lectin/avidin, target

polyrucl eot i de/ probe, oligonucleotide,

anti body/ anti -anti body, receptor/ligand, enzyne/ligand
and the like. "One nenber oflZa binding pair" refers to
one noi ety of the pair, such as an antigen or |igand.
"I sol ated pol ynucl eotide" refers to a pol ynucl eoti de
of genomi c, cDNA, or synthetic origin or sone

conbi nation thereof, which by virtue of its origin the
"isol ated pol ynucl eotide" (1) is not associated with
the cell in which the "isolated pol ynucl eotide" is
found in nature, or (2) is
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operably linked to a pol ynucleotide which it is not

linked to in nature. The term "pol ypeptide" is used
wherei13858% a generic termto refer to an an noP@EDCA2006/000971

sequence of at |east 20 amno acids in length that can

be a wild-type (naturally-occurring) protein sequence,

a fragnent of a wld-type protein sequence, a variant

of a wild-type protein sequence, a derivative of a

AVM dsgi' l‘ie}‘eﬁﬁ tl’fért@ttn?"‘dﬂo§te G % +/olr0‘VaJllr1M| P e ggmﬁal value. It is to

type protein sequence. Hence, native prote
bse'q%ﬁ@@sthﬁrﬂ}df p Aginsian & alyaysiingheded injamy gisen vadus mmdded herein,
v@ﬁﬁ&lﬂo&%ﬁlt gfspg&%h‘&eregmg gl n sequences, as defined
herein, are considered to be speci es of the

1@ ‘%%eptlde s, The term"jso| ated pol ypeptide,'
heF st Pelfier s e CrHiB My epIae R lwrm1ftuéndlcates

ikt tﬂetéilt@'i’rh(géty rs ]ﬁ@;ﬁen@f‘eﬁ ﬂiél eAti§ bty s @él&@iﬁle to prostate cells when

B %gﬁgtldes W t h I ch IS norna#J foclated W th
dher galldyRss- og eyang a? BISPe ShRcH iy enymoiqty cagfpe sefectively
ekpressed bBypprbytate ealgy é?eleaﬂﬂ\dly@fssdcﬁteﬁ et padstald dRES, selectively activated by

PBEE b ot BERleC Bt Pl e P By or

does not occur in nature. "Naturally- occurring" or
Tha de¢rimy Eprostate-spseific hethation sageraplas exded: berein, ©gre®t 3 sequence of
a&zlroacgi rgiq_olf‘epgf)tg%ﬁpﬁfcmtpgﬁtes @fkyégg%)?g éﬁg&gt? e%lffc?ﬁ) 0 sé ezgage sites,
vaghuensslectivedt cléagedrdiyémlysidiby arprestatraspesifie pnoteresleudu ng
viruses) that can be isolated froma source in

The kdih €At eI B fMt doRRRL dsPk&IHek N by tdTP Qﬂofehlﬁg s&}{ as a

man in the |aboratory is naturall¥occurr|n

Oper
PERLiR digand, & @r ﬁralbadx whiRpbsIreble At sreruiin bingigg to a prosta e cell
WHORBERRINdS0 80alHIRS & biREW offefed|ityRs.M €l at i onshi p
pern1tt|ng then1to functlon |n their |ntended manner .
contg oper nked
e G8hcEne S 1 GAE Berelh FLBRY 4 seebhat Mt UL cgpoces an
indiadad ghratgn $>e<méﬂn@ésd &fmhlte}\aed ‘mndieg smnmbb’t b0h®d1ng region”)
e Mtl?l ssocl teJ] re I'iaqo regions s mo%ers 0 at i d th
Equence®? a0 Bbf%nuc de STy TRH 8 ﬁﬂn%ﬁmﬁ?% ©
likecleg smy Ye tooatexf dpair¢ant chelownq:oneas sf thm cafingsoglieng. and
non- codi ng sequences to which they are |igated. The

me&%e‘s&&nwg Byt FQl uRg ﬂu%mcl%&r&bftrfe%ﬁn,d&pa%grereq‘c,ld to bind

upon the organit sm ro ar¥ot es, such contro

deteefofy eeds Sﬁgélﬁéarﬂal Py seeppf @a@elp peiffo Pelynuglqoidesopfigonucieotides and

fREREOBebt Rlec@RY BybAMSSLo! t%ét%clte@ B RA4HdO In REAWFIREStion and
in eukaryotes, générally, such control sequences

Wasle CoRgEoBF S rRIEZErAPPIEFIANS @ROpAL 6h detettalile Bindigg to non-specific

ng &6y %efa@SngEmﬁlrigsﬁcm coﬁ&ﬂ&rfsoéansfe%@@ G achidv® seRLUBRRABHridiBation
i nclude, at a nents whose presence can

cPRitiqRe 42 5"%%@% % ﬁ“rg %‘FF&SSG% ﬁeraws ayPiel aébre@wrl?rr #ifayashing
CORUTIAL 8RS TUNIRE 8t HISIESBIpe Ryl aSco@(ﬁHg?\ﬁtcaﬂ%ﬂMﬁlal lfy@fldlzatlon
exanpl e, Ieader sequences and fusion partner

sequences. "Pol ynucl eotide" refers to a polyneric form
of nucleotides of at |east 10 bases in length, either
ri bonucl eoti des or deoxynucl eotides or a nodified form
of either type of nucleotide. The termincludes single
and doubl e stranded forns of DNA or RNA. "Pol ypeptide
fragnent" refers to a pol ypeptide that has an

am no-term nal and/or carboXy-term nal deletion, but
where the remai ning am no acid sequence is usually
identical to the corresponding positions in the
natural |l y-occurring sequence deduced, for exanple,
froma full-length cDNA sequence. Fragnments typically
are at least 5, 6, 8 or 10 am no acids long. In one
enbodi nent, a fragnent is at |east 14 am no acids

| ong. I n another
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enbodi nent, a fragnment is at |east 20 am no acids
long. In still another enbodi nent, a fragnent is at

WO e@st13B8 ani no acids long. I n yet anot her enbPdi/Ganin6/000971
the fragnent is at |least 70 am no acids |long. The term
"l abel" or "labeled" refers to incorporation of a
detectabl e marker, e.g., by incorporation of a
radi ol abel ed ami no acid or attachnent to a pol ypeptide

ppcrce(hir&t Wﬂng'%hﬁhblﬁsaret tpﬁEalS/qu p@S@ %t ek %6Sb5’0 RE W a change

avi d (e.g., gtaV| In-containing a fluorescent
Oﬁﬂflﬁibépluéialé#?yﬁ@tut% Geinwesty that can be det ected by
optical or colorinmetric methods). Various nethods of
ﬂhﬁb@ﬁnk r‘kgmfagioycn@gxoi’ dﬁ&oﬂ%o@s)ﬁ@?ﬂdlﬁﬁt}%iﬂfbﬁ g@f,@m]temm deBuence is
.t he nd nae es. o abe or .. .
‘é?&PSFEéOpTI YesPq I‘Eééefe‘ﬁme %‘i’?yg‘eﬂﬁ‘%“df" PIRUEEE f‘b‘?"“{rﬂ’és““"“"“’ the
térdl FOWpR@ientaBdiodiis deﬂlp%elﬁ Qo GndicaieHthatl he, poBaeldRide ,sequddee is

1),  fluorescent |ab FI TC, r.ho e, .
bl S B AL e Efalimera St S § GHOFisgpoliapcleotide
s@cﬁﬁﬁ&) Koe. 1gustraﬂitmr ﬂﬁrmﬁlesﬁuemq&x¢dj‘&&’€rA®’ ga}eéxﬁh&st'odzas@erence

ifer hos

SEHBET A s e <SBRETmig “Eh Bt BRe: 2T
pol ypepti de epitopes recogni zed by a secondary
Tihe faltoveng eansgare ubedUsieiretozdepyyibe tlpaaeques@qr@bhwhlps bétwekinrigo or

0 e 0
nZdé% %%1 BQJl?gggs B‘Id'ﬁ{%’ Sﬁgﬁdé%%gh’ﬁﬁ’é‘d&e ?E]lfer%l Pdée naﬁ: ma\”ﬂﬁow of
campacshred “mueslp%usiemtltla” Hipereght spamqnwsieritém taltds“svhstanedudf@tlty-” A
o I i X
geg%r s a?‘léueﬁcgengt ?fdPﬁ t R oﬁcghlg%% {)Q bh%geﬁ)go%ﬁ{?gnt I on }ﬁﬂson e
refnlree@sle@tetl@rm%yrbe@rﬁebﬂeb@ftaéprgatﬁqucreafqr oxrsples @ %%@dﬂt of a full-
186t }Pé%NM‘EeE@o:%r&mﬂ%ecﬂx@ﬁb%r@r' ¥ c%&&ﬁ&taec@rd Rid (BN &RE HSrotein
art and are recommended t he | UPAC- | U comm ssion in
SBAusEdse rﬁeewllmerﬁéﬁerrcamlr‘/@uc epHeA sEquenceApptiersti] rpcleatilss in length,
ah@ Qﬁen?’atll&tstt ﬁf nu%feb@&efs & le%ﬁ"% Rerérbick %Blyﬁep‘tl@é Eeﬁ?en@@ fl&enerally at

code code code Al ani ne a A Leucine I ni ne
Ity ing aqidrdn fopgthRndaiiFarhlrshé’ ABiHO REER MneWi ne Met M
Aspartic acid Asp D Phenyl al ani ne Phe F Cysteine Cys C

Aroindeve oPtanri€dntf Srised edin] réers t&a Seridepr@al Segmenit of the reference

G utam ne d hreoni ne Thr

S‘T‘F‘S‘?B‘Eeoﬁr?éll?aﬁtqﬁ%\‘?ﬁug?si ’H‘icf?g"‘}l p§s'|t—‘|°"|%ﬁ’6’§ ﬁ’ﬁg&r@?’fmgﬁous amino acid

;ioS:ﬁbr&Ltﬁ'brn@thQEa kandidaterseqiéade MayleEEco}ﬁ@pied deths eefbnemeessql&&cte and

Juihereln ave writien acearding Lo phe denerall v oo

EUh S POISA WL IS BT FoIBS < H‘e ?\L 'é BIHSRG e cgmpr

additions drkieletia {(i. cagabs}) berO@etorentrHr &b asaguimpared i the reference I'Sa]uence

'h%E Igioes%%te gq(r)ng);rllentdd%ohs orlﬁmlons) % o;% legnmeﬁ{ O%hentwo sequgnces

and” Dam no” acl OWer cdse
Tletptescm mvwmnfcmaelrnpl@neeva‘rmnsmen@hsgfpoﬂme lvwmgiofvl‘d?l@@jmpa‘ﬁb@ up to and

m U(Jl jing the tg b tlI K e%grgm? 8 gelyre]%cgﬁr c%ﬁér {JD %e) engg] eolpuma glli]gtnment of

on ar
quueeeeﬁ domdligging IHOIOBTIPMESO(I wRRDY, manbe brmdect«biewngrm«d ildcalelcbmology

atlg%riithﬂﬂ)%thozﬂﬁ Wterman (Addv. Appl. Math. (1981) 2:482), the homology alignment
algorithm of Needleman and Wunsch (J. Mol. Biol. (1970) 48:443), the search for similarity
method of Pearson and Lipman (Proc. Natl. Acad. Sci. (U.S.A.) (1988) 85:2444), using
computerized implementations of these algorithms (such as GAP, BESTFIT, FASTA, and

14
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nore prostate-selective nodifications such that they

are capable of selectively killing normal prostate
w@ei0ba33563 ati ve to cells fromother normal ti SBUEEA2M@/000971

selective killing of normal prostate cells relative to

cells fromother normal tissues is neant that the MPPs

are capable of killing normal prostate cells nore

effectively than other types of normal cells such as,

"lfFQrSTgxﬁnTﬂli GWISL%QQ Gechg i&e E‘a PL&QQ& ﬁgllzzlé 7. OS%&@tk?JseComputer

MPPs i ncl ude those descrl St at es Pat ent
Gepi, 5 &R Beionse Ip., N@GG@@Z@BO@% pllbhcrllaﬁwlablﬁ goreRuga spitwiage such as

A{LQE?J dr ‘Niéghlﬂg,@n (E‘N‘XS@W}‘@ drFRsbectbh. AR best H@Dn%leﬁtr @M r%ltfr}E in the

presént invention can deri ved
highest mréer\mﬁ pé@snttﬁsaeweéﬂlp SPMPpABROIYInggyRtis @P@seéea}sébl e of
form ng pores or channels in the nenbrane of a target

Theltdrml ‘@8gliei@ itiénti§e! theadl® ﬂfahmoﬁwl)trﬁblbﬁldb&ﬁtpﬁlyb@tldé @éqluélﬁes are

ncl yde those tha uced as tOXInS
el e Pttt G wes P gl Fedvpr e
vasdowersempdiRbn.ar e pr oduced in an active fromand do
not require additional processing. In one embodinent,
h R OX, r '
Ttsl,]yg E&geé%g@g s% L%g o%%n?é' vdn hg%eg{ \g%} Lte%})%%t tgg geference sequence
1pdqb'me®®eh@bee@ua|eofamcla¢tlda®t aamb nod rseiqcsen ] eartdcdafe@pqnence that
r e '
ape [d?rﬁlcgl h' %{é ?ﬁﬁé rfrtl gﬂ?:r g%?égl:e g&g;%‘bﬁ‘& seg nf:@g&ebgtt%e window of
c@mparabth eﬁwmmalmllamnmt daHeesequcndss ad ntredrsongi gaps if teagssary, to
foll f t
HUE BB AL, e PR RS B
sphstitutianseas pireefibgequenadlidetidy.abi |l ity to bind to
receptors that are present on cell nenbranes through

OB GerAl“siBRfaftid) ideeiit) Y a BB hétSin dDAHIERI2QUBragtbtiskic BPPHolNRotide or
been cl oned and reconb|nant forns roduced (see, for

P@l}’g?ﬁﬁq 2 Sequﬁrg&awéereé@ thepolynpgigatide R1 pqlyispigsie comgpises a sequence that
hid atd&bt §84s sek98tte 1d¥!ﬁ‘ﬁt§l a€toriparedrE e tMefdeaBiuRhce dvet the window of

céélg?r%;sglg Wy@ﬁ&%@@g ag%l eglgg@tlgb ?egl}l?n'g?stnwglfzhh Eav'\e/F:iFt)ﬁeagtr 660% sequence
i@kt WS leBst rmVaﬁda‘demehaepe@t htdlesst 3B%adepheRse ideptitiO&, atedst 90%
are not limted [

er ol ysi n honol ogues such as .
SEHEAEBIS! 3 PPBHEALT b AOTTHRS HAPBB I e RUMOHs, gamparison are
also@bisidared td\edve siR@astia &dentiy with de, refartceak@lacet oxi n from
Clostridiumsepticum (Ballard et al., Infect. Inmmun.

57 40P VGBI s ot UL s (SR, gy or o
dekstion, ansertine Oﬁothbovdrin@orpo¢®pe plgﬁrdeessquemﬁwhﬂ@n@m thatapeit of the
iJ.Qn

FHELARL LSRRG, VoPLaphrohatsa RO fBshiinon
binglinrg degiatarredulis el deerease i the alyili @634\ o nd wasd mncmrateme cell
mefdbrarel PRE FALNHaNddIdRDh cRPbY Q@QEédd@%nJehB@aB&ﬁerﬁﬁﬁc%H&n M 8thding
speci es noted above have been characterized. These
dosaippfst pyagolusimi Pich agreprogitc-spraitic SRSt ﬁiqmasre for example, an
ISEUY %@&fae' e kévk‘rszh%f\%et%ﬁht&)l?ﬁ r@e{eF@{ K&tfeRld R herdih 99 @R ional
i n Biophysics & Ml ecul ar Biol og%/ 88 (2005) 91-142).
reRleqsmEt.” tH’éé@OﬂP‘i!\ HHNRpeyrgtiged de %thO%wa%@. Rinfusinyclepage site
rkdafis R adeOréhsd iMhk BbiBRIT OXit58E Bbated £f) RNV 4Q lfgcﬁn% when compared
residues. The cCDNA sequence for wld-type PA from A

tﬁ?d"r‘léﬁ}‘ﬂelpa@‘i’gle%‘#ovm in SEQIDNO 1 (Figure 7) and the
correspondi ng ani no aci d seqddence of this wld-type PA
is shown in SEQID NO 2 (Figure 8). The nucleotide and
protein sequences for nunerous naturally occurring
nPPs are known in the art. Non-limting exanples are
listed in the follow ng Table: Table 2: Exenplary nPPs
and correspondi ng GenBank(tn) Accessi on Nunbers
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Husslein et al, Mdl. Mcrobiol. 2 (4), 507-517 (1988)
2 Hrono et al, Mcrob. Pathog. 13 (6), 433-446 (1992)

w@20@hssse3 al, Appl. Environ. Mcrobiol. 64 (70CT/CA2006/000971

2473-2478 (1998) 4 Hirono et al, Mcrob. Pathog. 15
(4), 269-282 (1993) The A. hydrophila PA protein
i ncl udes a bindi ng domai n (approxi mately am no aci ds
1-83 of SEQID NGO 2) in what is known as the snal
f. ,, Y, e r
Tlé]?rgﬁg?lgl tg%r Qﬁ%l tge%mi ng asqg?dsfggc%&%%& Reégg rgfeptoaaft ulttg'@entlon
peririnigd tthhythpepttemt@e fGmpyovihg ra subjespp stetus.nelthe | ippeavement can be
éc@%e A@? b?e7c9v<9 n@EQ r!ilgecll\rl)o e%leh%ﬁﬂﬁgs e rsﬁﬁrﬁt&ﬁg ap%cmted with,
otease cleavage at an activation sequence t
paqyﬁtt\nattbe Pevelapmenty efg e atteringethe pethelagy eﬁas@qaﬁerm@wer being
tHefEPMBuL, AR (GhR t6lL4FH aRd G&HInBR 2 AsEd B GhetbadbY sehsdURPREIude the
of ubi quitous proteases including furin and trypsin.
PRYENtEH (REPPBIPS)r Ewieratéos, ﬁ‘?‘%‘?ﬁ‘%p}ﬁ’f"bﬁprﬁw ef ¢ diwasgo@ ¢porder at
v§l1:tg IngeNQ’re?enﬁﬁ@défé?%%oﬁ%f 4 ﬁ%}el:tasr Qa@us iPRE choﬁl seB’%y the term.
pol ypepti de, contain a toxin domain and her ~
Subisett ibged @b msraﬁx/trethemuta% gchide dhase, elraqdﬁdtaﬁ@g dtberdisgase or

d'is%f‘d%f 58kl R tRRE SloRe 85 of £18isk f &kﬁ‘«eﬂop@g thd &lgéagkgormepand those
The cDNA sequence for wild-type A hydrophil

(L .

"P)ﬁ(h‘i’r% theiglisgpse |°hd‘§E€§rl‘5D° Repreyentest pha toxin from C.
septicumis considered to be a honol ogue of

The eaer ‘@h¢lbrateh artdethe aires| ;fré\eatﬁﬁn saxqaaaame ithglevdniehy in one or

o&utﬁet P}%rrlpg%hs{,n esleggn(rsj,l %@e%a& Efgot;‘ 15&5&06 c#%rrc?e)r 'beﬁlgptpe%ted, both
téragapar xndntab @leyn 443 am no aC|ds) that is activated by
pr ot ease cl eavage at an acti vat i on seguence to renove
e I i B
Tg‘le g% (l)% bEJg&fisa?’t o gly Ergogssq{ %}L at [ %gh %1181291% Brof bdmbh
1%I(SEPI) anchored protelns gha t oxi n, however, does
termageimal. T axpsehheeprielepdn arth duman pidgnoarymen prjpalsgpcluding,

behot Atk B! e, iddé sndarhypepti de occurs by protease
cleavage at a furin cl eavage site (Gbrdon et a

A TSt 0 et e e P BBy e o
mcﬁe further tﬂadpdunc é‘ﬁntsam Ia(idx@naAtr%ﬁ&tt,asl llhbtdeﬁﬁﬁlﬁﬂdde( ﬁE@taneous
rrené mt rat1 n ana conse utlve ac?mmlngatlon EOHSECCIUUVG d 1ntsyrat10n is
? g pha PR ot el n-sequence pr o r ded™
lﬁkﬁlﬁdnﬂ((ﬁcnﬁlpa@t& acbsmnsmmohlavf thﬁmﬁ% a(gSE@) eradﬂ(ﬁoﬁzl treatment and
{f &%ﬁ%mf‘a%% af %@ﬁﬁgqu%ﬂ téa t\t}g s%?e%ﬁ 1y ?r(t;"oulg 8{11‘8& %ﬁ% via %E’ogé‘mutes
simlar ab|I|ty to bind to GPl-anchored proteins. The
Tetterpat pigexedearigenr mBigsial T U vsadunierrgingpahlsherein to refer to a
e duR; t8kbdes) 8 pbrtiSRYLSHIdAs BF RLRASAS, drfA cbRGinMlAB tmdcules, up
certain insects to produce active endotoxin (M randa
tgandyincludipg waele CilsGefumehich pregRpabis of fadising 3n immyene)response
il B® aSilh M ThélsRigfic hhieﬁalm%%h& mwﬁﬁt@pes&l 8RN terminant

shown to consi st of three domains, a channel -form ng

o iR IFOmBriSSiaPITAYY BbREPRSS oo EicIeiIPIAY S ng dommin. I n
one enbodi nent, the MPPs according to the present

Thavent fimmuag ﬁaspiﬁsé ¥ adustd bereipr ey Ol apsilterapal ipnpkpieadidty of the
I%}q%lgee ]éy(l')é 61{1/12? ran rﬁﬁgpm péﬂse‘t h%oar'\:FPS Q; gtr%ﬁl% In}\é erla{ ang %ay involve
anot her enbodlnent of t he i nventi on, the MPPs are

derived from al pha toxin poﬂypeptides.ln anot her

enbodi nent, the MPPs are derived fromnPPs that do not
requi re protease cleavage for activation, and thus do

not have an activation sequence. These nPPs can be



10

15

20

25

nodified to insert a prostate-specific protease

cl eavage site into the nPP resulting in an MPP that is
we apahbssof bei ng sel ectively activated to kil PCT/CA2006/000971

prostate cells. Exanples of such nPPs include

St aphyl ococcus aureus a henolysin. In the case of this

nPP, an activation sequence can be inserted inot the

center of the pore-form ng domain as known in the art

al. 199 0 : e

SRR 1ot naub ool e aCh R oy i i vl Candor

d@iﬁeqlqmdtqfﬂmmﬂmlwlwgtomnw active fragnments of nPPs.

Bi ol ogically active fragnents of nPPs are those that

TRE @r6 PRI a8 lisell BERInNBeMO EfecRNG, Kdlck, sRBv-86Wi & prevent.
Sui tabl e fragrrents i ncl ude those that are capabl e of

.hei,n ac,tl ed to rmpores.in tar .
PRIBY 2R o Eihed Fstelerte et misolapyesheiictf nathatt an gpniy for
oRé\, afotbati t Bkdnepldsr agnﬁnmdmgaubairsbemﬂm t ivato-dimemey | bedo-dimers,
agtl(i)%g/ilarﬁtgog%%gg::ﬁe%; avidin, gg%%rec:;]tgeag \Alﬁlcleotad%/p{)orl])e a opligonucleotide,
aenﬂm«iyl/lamamtlbody, treeptorfligant,i erzymé/hganiVRRdithe dike.i VOde freorberof a
i r V. ndi ng

IR e SRR AP QS MR AL 10 |,

anot her enbodi nent, the MPP is derived froma fragnent

"bblagsd palypusiiaptde) refpesto & petyiicisetiderof geronvicd i R Aderrpntheticronigin or

st YAbihAfon Stfe%b? rW}ﬁch Q“{/m%"biy ltsoélf[gtln ak "Boledel gl?ﬁ@:'léatldez (1) is
Prostate-s IC&tIOﬂS I'n accordance W th

“ﬁP waesited; \ﬁg@h% ?eélnn Wt.hwh theelisglated golymplgotderigiopndig ntitare or (2) is
n}/ anldRo %@ﬁ@l&ﬁ&%@ﬂt QA6 1Rked B Enature.
pr o]

at e- speC| ic nodifications. Prostate-specifi c
fﬁo alt a,,cont&gﬁl ated by .the present inventi 0 ¢
S PROT0r Hef BACF* BEPEL TR BERER yiemine fed Sequence o

af ddabtv 20 iatiinoS agdseinC Rngth dharcah LA mnajrped@hﬁtallgmccumng) protein

ﬁ‘{%g‘ieumfg%ﬂﬁﬁtgg | On%}-t&w réaget{e Irs%ﬂg%]e %vgrqglt of a Wll(? -type protein

saquesdeai éersfpﬁ?\cel cfflaowtdatrygae[trotag sekpmmmor ahrandogeeilib odldngRtprotein
St e {i) tg defs nvennit/t1 n.co 2
6(}U8g%e %ncg pné'1 efprg Ig é?(’ lé esg a élrl% er1vr1 IVC V\gn(f 281?, ogues
of ehtee tproten seqienvest asodefiodd Heledn, hRI%snmderqdrtohd: gleceethespolyheptide
ggr ostate-specific activation sequence may be generated
y “hodi fication of the naturall yoccurring activation

sequence of a nPP, or it nay be generated by the

Tha dirmi“tsalaistl palyperside. Acseuspdharein.detzesto ¥ Belyeantideevriebevittes of its

0@1gﬂlPE n&t%&cﬁ%@%w{l\q;thep ?Ul?p@tl@éthhask/ﬁlyh @m51]ﬂga35001ated with in
actlvatlon sequence. n”anot her enbodi nent, MPPs

neBpRPYer i lww fiere thepeedl; in jwhickicit norally ﬁcvélé%q@@f%es fppgof other
FRBRBeRdedTRES R SteAdeBuRP SSkdel dndloR isI&pteB@d HYMBEMSronh A different
anot her enbodi nent, theMPPs conprise a

SB?%t"’é‘ti@f §‘i?é€?tch€:“ré‘t’ﬁqt‘%f%t i on sequence and a

nodi fication to the SBD. |In another enbodi nent, the
‘Mafdsallg@iepUrting @ “pathst ai ﬁseS ;heneinf hsca@néd wadnl dhiject @€EfUB NE Ehe fact

nd a .nmodi ficatipon to
i B G e o, P SERTV APSRPFRE BopiPT Seotsgeauence
that inresentin @s bahess pmcludmgvmaesg ditat cry bel GsvbatedSranhasouadel imwature
for selective activation of the MPPs in prostate

cells. In another enbodinent, the MPPs conprise one or
nore prostate-specific targeting donmain and a

nodi fication to the SBD. |n ldnother enbodi ment, the

MPPs conprise a prostate-specific targeting domain and

a nodification to the LBD. In still another

enbodi ment, the MPPs conprise a prostate-specific
activation sequence, one or nore prostate-specific
targeting domain and a nodification to the LBD. In

anot her
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enbodi nment, the MPPs conprise a prostate-specific
activation sequence, one or nore prostate-specific
W0 200g@33588) donmai ns, and a nodification to the BBDCA2N6/000971
one enbodi nent, the MPP conprises a prostate-specific
activation sequence and one or nore nodifications to
the native binding domain. In another enbodi nent, the
MPP conprises a prostate-specific targeting donmain and
aQ&" GvHdh AR ﬁotn%glll frﬁtgﬂkhgp'sm%@iﬁw] By Nald Yr{3 tl‘f%I ﬁ%r&g is, naturally-
domain. In still anothe nmbodi nent conpri ses
ogeusiiRgst at e- speC|f|c activation sequence a
prostate-specific targeting domain, and one or nore
"mﬁéﬂaﬁl&/ GiakddO F&feds Qo tahj@xtstsitiv® wWhieRRB g cBapateRts so described are in a
resentative, non- I miiin | es, of conbi nati ons
or 995 hIR (PRETRILEIE PP e FHRSIOR i 8 P4 o AU MopBEe Becgriiah Seaence
"BpePabBy MIKES 10 adbéing EEQ\the B Ifghgd iesicifla w5y thafékpRssion of the coding
Nbdlflcahlon of, acti.vation sg@uegce Hndlcated
SEBEUE, 'S i AR BRINNE PTRAYOE 3 R CPER apenres:
prostate-specific activation sequence by nodification
"Obnttdhesequatagl atfery to polynnélengidacequemes ohick eqrieemessatyoto effect the
oR S| 15 Bodl ol BL RSB eh B 10 WAL By BE RUBEE e Bl gt v
car!trqil l@équemr difteessdapenditgavmen gha host orgahiymp @cprokarymges, such control
BRALELL RIS SRR GomAerPHORbALGRARCLE! S B Bmination
uen e I s accor ance iMth the préesent I nvent 'S
ssfe!qnsenoe otikagoteno gansirally, tsuelt donteddr popences ingledeo mrqmtees and
tQB&ﬁ%%eterﬁﬁﬁﬁbr? &]ua{cgst ?ﬁesémqlc%ﬁt\{agg u§h<,re?'sis m&nded to include, at a
prostate-specific protease cleavage site is a sequence
rgifimam, rRempenelts Whose hpressnaceeap ginflucage grriessioneand ¢as ¢lso include
AEET 'c&hﬁﬁterllty wmfsqrpﬁ’ed&@qs g(fvlaﬁﬁ'éé%ﬁ’s) fcnyexﬁnple leader sequences and
fprostate specific protease. |In one enbodi ment
PYISRAENY SePERIe-i ¢ protease is a protease that |s
expressed at higher levels in prostate cells than in

"eblbarcleeedjd" e REG .2 FolARRIcEBmObf ﬂﬁ@@ird&s&yfsdﬂﬂi@istf 1(Cbases in length,

P ase i.nclu are not ... PSA )

e(t[s ¥ ILPRtS Ogﬁeaf?’rewawﬁﬁoaéﬁ)or apww e(‘pf.% pies p@g of picleotide.

THe fdrmangudaiingl€imd, doablel strtde d fonmiseo DY AasrdRN ar kal | i krein

2) cleavage sequences. Nunerous exanples of cleavage

Bl e i.zed ese t [ s

g!r)lg&%ﬁgevm Cfpa%g'l rel?e¥ tr)] % mﬂpl%ai)o% g'raz @‘red‘? bie d t%lr%ﬂf?a? and/or

cb@bwntermmdu d%leugt, |bomhemtht: e aiEegiaraing peid sauence msgusually identical

[

i ARl ARARE YIRS b LA Rulh O RRR SRR fr cxample

f‘r@mwﬁallrlnng:ﬂhemémsequmxveu Fragraanisgpipiedily tateeat teastips 618 gr 10 amino acids
ungi r I na

957 o0 F GO FFENRRL O FIBAUEIIC Bt 180 1A Sl QHBE LRk, apother

egebdimentn acdeagmiet iachileasteld asyineracids looa, Ipatill iapdthegrembodiment, a

FQMRHEL & 1881 & diRo adiBSIBAL | 9Ret SbhE! Btk AL r@@néﬁ@fiedt least

to0 the naturally occurring activation sequence that

Oepdrerasidsfongnact i ve. I'n one enbodi ment, the

natural |l y-occurring activation sequence of the nPP is

The n@tnh bkl Yordadtetead r&fyrsltfi&ﬁqubcﬁﬂloﬁfofaa detectable marker e.g., by

B P b ke Bk SRR it

that @bk bé tefecedt iyviairk@inavidig (ke Coreptavidia hbr&h’lﬁdg \ai falorescent marker or
nmutations in one or nore am no acid residues of the
native activation sequence Wii§i ch produce a
prostate-specific activation sequence. In an alternate
enbodi nent, the naturally occurring activation

sequence of the nPP is functionally del eted by

repl acing the native protease cleavage site of the
activation sequence with a prostate-specific protease

cl eavage site.
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In one enbodi nent, the one or nore prostate-specific
prot ease cl eavage sites functionally replace the

W 1064183583 ot ease cl eavage site of the MPP. ForPERanpioe/po0971
a prostate-specific protease cleavage site can
functionally replace the native furin cleavage site of

eﬁ’Am(aae activit@thati@h be ThteGed IBpdpaicat e tdloriretid insthody). & aNBIR methods
ri‘%t becones cytol tically active. in the pr esence of

eRtidey andaglycopratepis gist kown dip e jartiapd pray e ysed, Examples

I
of 801 361 Jofbontdebclufit, it ee nSt AR 6, EOINRI vaRlsoldbé .
*Hel“6w.>S,'A'Lak g}, Horeseeno thbele 1{e.g o FIT @ erhbdmmemd, i lanthanida ephosphors),

cHOABH 1 BBy Ohe BT g PRS [k O FRORb sy gectosidas,
lehfaﬁra&f el Qﬂlghden?%@hgﬁse?epc{hg@rl%ﬁéﬁgﬁ' lethmd/e groups,

activation sequence rin cleava

psddeternaified3AdlYpaptide epadyes! Ecdg’h?zediBQ aGecobEy kdpofiDi(e.2) letéine zipper
be del eted. and a prostate-specific t ease cl eava
PRI SRUencey %mﬁglgéltrs 3 %?F%‘Q@%(g"g“@dteé md ?l%é}df“@dio("é’é‘é cpiege tags)
Iﬁf@)me |ethbBdifridhit, hﬁﬁel?%(’ﬁaﬂﬁﬁtb §paGer Nk b8 VREQK 88fifhs to reduce
cleavage site of the nPP is nutated such that 1t 1s no
poengd stefiuodrinnal and a prost at e-speci fic activation
sequence is inserted within the nutated protease

a r rm.nu f
ARy Eh fing 2 BB IR BoblpoRiythe L BHHA fie-etr o
oheHidtter ﬂdb&aiaag:& ifiditatedofeldW) vihiddh d0€ adpeinadaliyl aeptedrin the peptide art
prost at e- speci fic B}’Ot ease cl eavage site, such as
apdspre sgcmipspied by the 1 AQéPBeceﬂW%SWW bigh e@efalslwrrteeclethr@ N-
or Ctermnus of the nutated furin site (see FIG 40).
In still another enbodi nent, a prostate-specific

mterlvgt,ﬂ,g@aa@%yce IS added to an nPP t hat does not
have 0e€

exanphame st aphyPSLEE cul eét §m5 hem)I le‘rtFr lEtF?rdoes
not fequi re pr o?‘éiﬁse c?‘@ﬁvae in order ¥ be &@‘iei vat ed
to k M anie oy DE &Ny 'ﬂ‘;-ae 01T J0e OoRe o
nor e prost at e- spec:|f| Cc prot ¢ase cl eavage sites, thug
rendehigignei t capabl e oR bei ngysw ecti vdlyy act iKat ed [t o
kill e cglls. Pgostaler f|c Ieava Sites
As n’?gejglsag'b%ve g\S/Igrr ouléI pros ?Aa engdpecr fl\rﬁc pr ogzases
and Ansepamztameasespzl eavEge si Pesylaheipe r dthogni z& are
kno in.the arb | es |cllude but, are n t
i mi fSES,  PoA! ysp nd HK2©UP% one éfbodi . the
VPP | Glutiadd idldedGmp i ncEude § sa{lﬁst at e- Weeci fi cs
actijation sequ nce that ing des a PSA-specifjc
cl eal (g’é‘?mé‘i'et e. Hlpsa §eci fi h‘ EPHEBR age Wfte i d a
sequepken®f am G@ aci dg whi ¢irnpfophfcogniged any
selectively and efficiently hydrolyzed cIeaved) by
pr ospBs@dingeci f fés anti Hen ( EwpsinpsA j slvg serith
pr ot egglguc\met h the abiljty towggogni ze gpd hyaqf oI yze
speciLiic peptide sequences. lIt |s secreted by prostate
cells in an enzymatically active form and becones
i nacti vat ed upon entering the circulation. Since

nor raml. tissue other.th
T8 e, Slel" N BRI oS PRGeR A Plute R e Brperaly accepted
cofivdh et Wherébyaled N-¥drinjhaDdmifRSaviC i on kiR 158 thedC-@nindPdnino acid is
MPPs at the prostate gland. Various PSA-specific
cl eavage sites are known in the art. Exanples,
i nclude, but are not limted to, those shown in SEQ ID
NGs: 5, 8, 11, and 14-21, and® those disclosed in U S
Pat. Nos. 5,866,679, 5,948,750, 5,998, 362, 6, 265, 540,
6, 368,598, and 6, 391, 305. In one enbodi nent, the MPP
has an activation sequence that includes the PSA
cl eavage site shown in SEQ ID NO 5. Additi onal
PSA- specific cleavage sites are known, based on the
PSA- cl eavage nmap of hunan
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sem nal proteins senenogelin | and I, and a cellul ose

menbr ane based assay (see Table 3 and Denneade et al.,
W@2W6a28358Res. , 57:4924-30, 1997) and can be useRCT/GA2006/000971

produce the nodified MPPs according to the present

i nvention. For exanple, the MPPs according to the

oRItRS AfHt. | B edhivérdian CBAMBR 4 iatd Rerebcdted ! uiper QeleRErs and D-

t he PSA-cl eavage sites as shown 1n Tablé 3, which can
agiifipsAcids by bowepease lglergd | d-t ype furin protease activation

site of proaerolysin (am no acids 427-432 of SEQ ID

NO 2), as is known in the art. In one enbodi nent, the
MR AR o B 184 uence of any one of SEQ ID

Noéﬁmg,é'ﬁ'a%?,"%,&%fﬁgz, 13, and 24, which incl ude

88 Asdifidthdrefor fefn P B i fifeR-

Tabl e é: SrA substr at ess PSAj gf 2%,@‘5%%{‘%@?’“2%‘3 bl from
nfuredyiocairmfg FR&Afomy the protens(nPPoind hiaw:, bedn inotMifladtq inplidle one or

7.8. 1 n another odi ment,. the MPP c ri ses -

b BRI SURUEF MgaBiony S St Ry HE RDE REEeeRes  kibine gormal
proatile SIS Gelhtive 16! RAY BORA SthdrSrorft 3RIES BYf sehlide@BlIfg of normal

PSl\/A—SPeCIf_I c cleavage sites are known'in the art "and
prestatenslls wslative tofcolls feommpthéranormal tisueseis maarit drathe MPPs are capable of

RPubl i cation . 2143773, 1n neral terns PS

L SRR EPRC i e Py Ry ol st s, o

eXineplelilppiplcdr, ¢ blobaLdS. BliRbRNIT iRbidd$hod descibed\iUriied States

P%OSiti on Xi. X2 can be GQu, Asp, Gn, or Asn.
fepiranplicaion N 39482330 al so suitable, with Xi and X2

defined as before, with X3 as G u, Asp, Gn or Asn.

1T R PRROIC e oA iBiels Pyl tabl e, wi th X1-3
de%{unegpas a cﬁe, anél\ﬁa[{hexﬁas ?Slu, Asp, G n or Asn.
Pent apegti des Xi X2X3X4X5 are also suitable, with .
SuitableieP Pizem adichitkn MPPaefdhewressndigveaiorgran, be Astived Gatude various
NS N R L )
1&dihg t&ogll feath. (Brxhblel 8sctedial 1oRIAG clude CHosbet dre PEtiited a8 pldxins
constructed in sim/|ar fashion. CGenerally

t he
ape e sussauely agtivatedby profegliiin gleavagrava! asythose theh are\prasuged in

_ o > 1 e
Aol B GuRboidibl Sy e SRR g
1&g cytatagic X2otolns thatare rsghethaizdd ng piotoxéls edtiehdart ractinate by protease
., @ n and Asn. Ot her .possi bl e peptide sequences are

c3Pigs gt h S8R oot TSP aF 6RF R BaPRIGAI g brane o trge
e, lsEBadifOm fBhid: cyididtic S deafhd KiabR AFPISRERARMLY with this
selected from Ju, "Asp, A n and Asn. Exanpl es of PSMA

cgibedinanfdayd the bllaving fespurey @, porsiprmippactinigpthalgmnactinaipd & removal

- @u- - - Asp- G u- 4 -3 u-
ogaﬁ _1%b620§5%(?maf% glgg%ﬁgagiglg?va & F’glp%gqﬁ_aaﬂily %A@Bég }Qsﬁ?é%i‘%? that are
pidseht Gh delGhembriked ttAsyzh Ghélor sk binlling Gbiaind3 Nimtdréirs A6dh, nPPs have
A u- Asp- Asn, Asp-d u-Asn, Asp-Asp-Gn, and
bagtpelangd- andrrecqmpingat faums produesd (@sen &i syample, knwgawmprt al, FEMS.
. . ¢ ti Do ¢
TR 16 - Rgs! e aRREL el clakl N s noe i
HK2- speci fic cl eavage sites are also known in the art
lmnoe eebadimdngdhe MBPs erealopived, framnPRstseeast dectysin or aerolysin-related

P i.cati en , [09165. The cleavage, sit.e
PP @E%Péﬁ?sz e%x%@ﬁ V\gl%ée’f ugn eeBOtbgmlg?deF})eﬁgrPlyglﬂ homolegusscfugh as
pB@EtoBRIETON X3URKas hidroghilaieromanl fromead 0o okl RhinioRBida, and

he ami no acid arginine, hjstidine or |ysine at
aai’ééit?’f‘{%rfr%.él%f"@% SBFé”céquBﬁhﬁg,et;ﬂ]reWF%-l hpmipre, 63:340-4, 1995;
l'ysine, or histidine. X3 cangbe |ysine, serine,
al anine, histidine or glutanm ne. X4 can be fromO to
20 further am no acids, and can be at |east two
further amno acids. In an enbodi nent, the HK2
cl eavage site includes a sequence for X4 that is
substantially identical to the 20 ami no acids in the
wild type senenogelin | or
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senmenogel in Il sequence that are the fromfourth to
twenty fourth amno acids to the Nterm nal side of

w0 ewosiszed senenogel in cl eavage sites. The anPeDCazi06/000971
sequence can further conprise X _1, which is linked to
the carboxy termnus of X1 to create the amno acid
Gordbaen i J BISB &R X 74:27274-80, 1®9UGedbanl@AEdEsidRON 0. B9 555A) RO well
aci ds, and can include various anmino acids. Xi may

ap sheefollowiag opbpeptidesa Breilusomtlg agis pteciivekatigen Vitinie cholerae VCC
t&&ﬂ E@%ﬂYQP tg)El ;{g’%i lCztgvg?a%ug ger{frzn%% Q(Pc g?cqgusl‘tpurnﬁzen Is dBIna toxins

(Geﬁnﬂnﬂumsumekobomm7)Exanples of HK2 cleavage sites

are shomn in Table 4 (hbte that the synbol ][ denotes

an H e Si. Tabl e 4 Exenpl ary Cl eayage

el Ao Ao DS b o€ o TaFge: DO been

cANEct@ PR di THRGE {)&&pebhd’eﬁ UBAt dr&ffer thile 8047 P&alﬁ@gpé'ehﬁceo fh%ntlty
or nore rOSta ecific targetlng donai ns to al

bs@weeltthcméPztrlsnr géql b B@gms ipBéephgtics & MolesularTibielogy 88 (2005) 91 142).
t
FPBLBETAERE bl B R BRSSO By o

afiittid 4281 rasiluey.aTRecBNA ssqubisce qotemild-typkPA Ifrolnh® /#paRskiati€ shown in
cell. The targetlgapdonaln can he located at the N or

SEQIBNOnLE iBre igd foporgsponsingaming aeid seqrangeefyhis wild-type PA is
k}g{g’g fit S]ﬂ? gﬂ AGGH rKF fgﬁ%oﬁgo CtleSthcRbRANMY gb(f'é\tnelfx ﬁsg(ﬁ%gce? ffort Jll?nerous

ng as not 1 nterfer
npioradly foocuriingy nBlRst are ikngwofin theearlPRonHixetiny eampfes atd tiadl @ the

ostaﬁﬁ specific targeting domains include, but are
WW& féed to nol ecul es such as a peptide Iigand,
toxin, or antibody, which have a higher specificity

for prostate cells than for other cell types. In one
TR i ERfiplar nPPOSiddorebpdidiig GdaBank™ A coéssidh NamWbor@i n

nppS o T OWeT K hdieﬁdé’i‘eqﬁ‘ e IORBIRTPT AREL = TR uence
ffESLege;L ix g&ﬁ %%hngknnrnnlt&%mé%wégAéﬁgﬁh%i%
ASKoRIReT at | enBYckley derA.opgr (cgigstedk| Buckpy ek corppeigd P09167
hyéaphilapo-, 50{MI¢ES  100- or even 2p0-fol d | ower KD.
agiebminmol ecul es can be used to targef a MPP to the
Apmd&hate Exap@b@s9i ncl ude, but are| GAA686G4RiI ted tO:
pacatiolyei! es wh| ch recogni ze proteins|that are
A Sobalaihé@blysipt DXb546- speci fic such pasAR®182PSMA, HKZ,
AieRtasin, antApeRpsd; 11gands Wil cNARaYe 17
Rﬁ95b@&e spec fic receptors such as natuLaI and

L IICLI | 4 I Ut LLL®) IIUI ITUTIE 1 CI cd I LTTUTTT
’f{} d nd en§g$ﬁglln (binding to g é€§4endothelln

mr\ lnl one enbodiment-—of the |nuanf|nn

,results in functiona
" &R0 #f 4 Migieb. Rshoe. 1 (6hAde118¢ (18%odi ment ,

;hon-speci fic GPl -

| zﬂﬂ‘éﬁ?‘? el oMo} %crﬁwa%@é‘{)emg&éz(m@ targeting donai n

del etion of the native binding

the native

otei n bi ndi

d i f
s Babmeap) gl Envior hﬁ%rpblehgrm %481-AT84 1584 1 epl aced wi t h

,a _prostate-specific tar§ gﬁ{
* Elirghp Pl - MicrahpPathege 15 (Aa269-2
del et ed natlve bi ndi ng domai n are

wlingdogiag @spre¥impplygimiry doidsd-83 of

functi onal |

Té‘éﬁi Bephil Hﬁig#

getin

Petein pluden b
Iﬁ()ogﬁg WY ﬂr\}é]vl;ha%]s t%;é“&ﬁél‘lqi?b f@ﬁe

omal n

unctlona

domai n.
18PDaer ol ysin that have a

Specific

J@Jte}?tl X uﬁ& Ielfe?'red to herein

aB H’e Smatlll@ke hirdirggedoni ays (SBLY), amdlar@-tedmmal inhibitery pbypida (CIP) domain
FI GS. 4E, 5A, 5C and 5D and 6A-6D. One or nore
prostate tissue-specific binging domains can be |inked

to one or nore am no acids of the MPPs,
interfere significantly with the ability to

do not
form pores in

but ideally,
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cell nenbranes, or, where applicable, with the ability
of the MPP to be activated by aprostate-specific

wWQ@e@ba3sse3 such as PSA. Met hods of conjugati ng PCDCAaR006/000971

or peptides to MPPs are known in the art and include
for exanple, changing the N-term nal am no acid of the

(#ppedx@hdiely ambe oW1 7-470 of SEQ IDWNO. @) tHat ReEmAVel BPprdtehdt cleavage
bef or e attachlng the prostate-tissue specific %lndlng
4

a@hagtivation sequerge a¢twaqe|Pm<| (lgavagreat fhecastivatien seayenge to remove the
(ﬁp%}ntafnccan!ﬁgddaﬂﬁddo%%#. el 6t M g uitohd) R)ﬂe%seg r[FCngG @Hﬁm and
prostate tissue specific ndl ng donal RS“Are 11Nk or

tliypsa'mr Tlecanaho adméremm /fromrapﬁiokm‘raml)nmuﬁof zSEQI\I/BFN(Otle arﬁl lrtbwn as

m ae or..exa see FlI AE
th, sl S5 i BA blnebids FUCDIaIN igh BGRERA 86 Sher Tuictona

d@ﬁ@ﬁ@r@éwcﬁhga s&oﬂ&*bﬁﬂﬁl dohaf; reédtedQo @.eﬂeglsaslth%r&f 1o§£i;andmg
NO or  4), such tRat attachment or |inking

dpm@@t(éB@) t The eldN4 pearicndecfobividipg 4 drarpmhils @A h@hown in SEQ ID
}gk ermnus results in attachnent to ami no acid 84 of

(5 IDNO 2 or 4 (for exanple, see FIGS. 5C and 6C).
In other exanples, smaller deletions or point
Atpttaaﬁokmrﬁsona(e sépm‘emdye@@démd @ bdre hombloge: b prdadigysin based on

in of proaerolysjin, such that attachment or
S}gmﬁ?%?mgse@wn%? Pty 32 Of%lprsgméargﬁé&’qﬂfeé eh Pha{UAE d Ml toxin is
sE&et%chgs M@JSU‘ Iﬂéjgro‘hﬁﬁlu a%)gro'x af’f:tlc)t 39N IR, fIcﬁis)amap?s Aiviled by
or I Chever amino acid 1s
prbttase nlearvage ét@hlaohmatigl feqmant¢ wramhodsl €it¢rmmabinhibhiery paptide €CIP)

r oaer ol n, bi.n d in for e, see FI GS
Rttt R ol gt BiosT AR e min g At
tSIOM o WEvel, Mottt BaRQAMEFBNEorrel fORdIRE RSh@§RalSIBRCHTPAC Activation of
targetln%?donaln Is an anti body or antibody fragnent
thib aelyrepeids pqcumityyprefeaselsleevaeant afringdaavagn aite (Gordon et al, Infect.

Y e
PRSP DRSNS U O SS  GpdEwei
sécﬁieh& 1i pratidedin GEQBStﬂcé‘Y‘:Aédec@dd No.18659%d (ByQ SMAND:73, Flgure 40), and

prostate-specific targeting donmains include PSA and

ap’swn.kmf % (Hest gy Sﬂ’é’é%?‘@ & tOXI PrQISIR, Peguelios 1§ PETVidRH i GenBank ™

A?clc@s\!@ﬁ &%, M\B@ﬁ@ét(@m 19%5;4 Pé‘élfré @gd |28 LA thD eeq?&{c@‘ﬁ&ﬁehogy,

to the N or Gtermnus of usi ng gene fusion

alpht baxatsis wielughtke bavie aj stmidan @trmﬂtre rfdovimdor abibibyetoded to GPI-anchored
bi nski and Pastan, Cin. Cancer Res. 1:1015-22,

PI8YBY. Alternatively, antibodies can be attached to an

MPP by coval ent crosslinking (for exanple see Wo et

Tak activtiGhseqithas of Bérefus th&(n@enﬂﬁ@elﬁ:’eomﬂ. %%ea&éﬂbﬁﬁtbtelﬁ:g lin the

and Pastan, din. Cancer [(9):1015- 22, 199

nedgy of perfainnigsestanio B@dmﬁsg‘fﬁé@#wp@n (Maandéﬁaﬁpﬁ@eﬁﬁle@mmgMol

Hol"8 Tﬂi’ Pystganahh fg 4 %e Etyu% ELE RS kY. q%to‘;([) ORR! bk 's&geda%ngh’own to

or it can be specif or exanpl e by using

consiss SF ithrkd dgmaanpe Iatchtllhﬁl formiag tdemwaing bmdmgcxiog‘raou psd @rtabilizing

the. anti body and with cysteine residues |ocated in the

9B | n one embodi ment, proaerol ysin ami no acids such

as amno acids Cys 19, Cys75, Cys 159, and/or Cysl 64

I0fonSEEhBAAinNDY, the CHIPPD @cddBdifl t® thd PESert Nikverkibh Ledidesvel Ofrom
t he nodi fi edproaerolysin nol ecule. For exanple, the

PEGRETOHSENPOlYBER eS: dp R Adrther srebodigpant ghedVIRRs %d%%frwn gfoacrolysin
b e

PP on LDl O BRI OO RE IS WRHPES ar
derivedifrom édnhilﬁomnp@mﬁhtlm MPP can al so include a
prostate-specific activation sequence to increase
specificity. In one enbodinept, the antibody is a
single chain antibody to PSMA fused to the toxin
domai n of PA. Suitable antibodies include intact
anti bodies as well as antibody fragnments such as, for
exanple, (i) an Fab fragnment consisting of the VL, VH,
CL and CH domains; (ii) an Fd fragment consisting of
the VH and CH domains; (iii) an Fv fragnent
consi sting of the VL




10

15

20

25

30

and VH domains of a single armof an antibody, (iv) a
dAb fragnent (Ward et al., Nature 341:544-6, 1989)

wabkioeh3xsensi sts of a VH domain; (v) an isol at eBCT/CA2006/000971

conpl enentarity determning region (CDR); and (vi) an
F(ab')2 fragnment, a bivalent fragnent conprising two
rahothéraghidingent,i thk ddPI3yara ddiigdd! fror enPPs ithig &loadiot tréquire protease
hi nge regi.on, Suitable antibodies include single chain
clsgvaga oSy ation. it do ot hresHsly aVAPISeqUSALS nhliese nPPs can be
R FERE P a SpRICHAAO TR I iib (P fep AR RN Mo
ti8e iiecapabl@ 4D bedRBseectivedB Stivated] toHd B tpoostaet cells.. Exdanpdes. of such nPPs

) .. Acad. Sci. 85:5879-83, . 1988), d lized

ST Hecop i s PO s, i ok of s nF g achpagion sequence

B8 se2tb® idPihd FenRQ of RO Bdrk-foriinAddtalels kﬁ{@rp@itm (ﬁaﬁcnﬁ etal,
body f bl e of In

anti body fragments are capa Cross ing their
(16pNet. Broteclydrt;852-880), bi val ent fragnents such as

F(ab')2 fragnents. Alternatively, an antibody fragnent

188 S RCRaOh ABRE b SRR el %, BT o b BR el e

fengMmeno b aPys. aBidldxedily \abtive frfpaiekte of tnPPE hRSthbdentkatt 4€ capable of
anti body fragment, thereby crosslinking the target )
fanmingypaics mdikihagirdls. Suitblselramegivapaludg these iyt are capable of being
o r .
oGRARAT KPRk SRS ERMANGTL CROTRIS R cRERIE ol B coc
oA, b odiiabk, fragmentasouldsbdkorevthaticomprised arbindingrdoanaini df dlekyprotein as
\%mrtgﬁﬂﬁkntended to. i ncl ude nanobodi es, ﬂgg.bigﬁecific.
o 8 GRE SOR A B VBLOn FAHENCE 0P i 91 Gog it ¢ dhe invention,
theM@Llis @&ive DR a tRRAGHIF pRhdrYlyRh RS includeNbidtESdndin, the CIP
reference to an antibody, reférs to the ability of
domdinvand kg aciivetionosiussce: olnsgnether ¢rgkadingent, rthe) VP Peia dleriveidtfrom a
specific antigen. The binding.is a _nop-random
TR o] A S Rlshn SR rambE e BRFin Sae o fieiMaviah seaygnoe, bu
calitpag@nh CI”gneim nant of the antigen. The desired
bi ndi ng specificity is typically determ ned fromthe
reference point of the ability of the antibody to
ZoFrostatessperiic Modificatiorshe specific and an unrel ated
antigen, and therefore distinguish between two
If1abdordaB8 wl kHeGREent iBRntibIE WhedeléteWROP §s MBGifiEAR form a MPP by
anti gens have uni queepi topes. An antibody that o
inqhestanf ofceriel gr mprdsostase-spepifie tasificationspi Rrostate-ppscifie freqdificdtions
t "specifig . - body:" o - I [ | .gand .
Pa8uP S5 PP Rt Sl R fain
stqienger aslicrt Rincjordli deldtioh gingRitling funteioRdl Nreplacementh®if | one or more
peptide ligand that binds to its cognate
bﬁ?"?f&&"&f"é‘-"éﬂéé’ﬂ‘ gddition ebpprgttateRpsc s SBEFHRA JORHL e br ane
of prostate cells. Exanples include, but are not
Th bi® &rtfbdintont, ARIMPE ac@ndin@ Wtk redeit ihithBbidohiphise NROIRESpecific
rel easi ng hornone (LHRH) agoni st peptides (for exanple
aseatiGe nesenice Abat adlews for NelectGasRBBR6N ahthe SHEPY D MoSate 28lls. A
and 23)...which.bind with high affinity to.LHRH
P oo Aol ek bt ekl oy whP IRy of ghe prtaly-
de&iing AdtiRition 86Bice 08 a APR, diliitSidycbeaendite Db RE Al ditichedflaSprostate-
and_only a few other cells. This differenti al ) o
spsHficeadiveipnpicaianereto HinRRithay depserqtrhays apaturghiyioccusing: acgyation
; ds S . it ! e
)30 T, AL, 58 Monk O s BpaBf i v
sequgngsl aad opept more prestitaspesifio fargekiREHdonsaind Iasinothe e@bpdizent, the
the 6th position (dy6), care3be substituted w thout
conprom sing receptor binding affinity (Janaky et al.
Proc. Natl. Acad. Sci. USA 89:972-6, 1992; Nechushtan
et al., J. Biol. Chem, 272:1 1597- 603, 1997).
Therefore, an MPP (in which the native binding domain
is functionally del eted) can be produced which is
covalently coupled to purified LHRH D-Lys6 (at the
epsi l on am ne
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of this lysine). LHRH D-Lys6 (SEQ ID NO 23) can be

attached at various positions within an nPP to provide
W@eoMPB3shavi ng a prostate-specific targeting dPOECA2008000971

not ed above, attachment of the small peptide |igand

will not significantly interfere with the ability of

MP® dodprise 4 prostaeapécificndctivition sequeiveane atrodifivativratopié SBD. In

For exanple, the epsilon anm ne of the D-Lys6 anal og

apotherpembagimng dthe MERFeCURMAISS 3t RIPFRIASRECHT adhRatioppsequeneggand a

REMAGs, KRARWBp N 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

In e aESO@memth the MPRy aricordingi ta Hheo pregsnt inyontion coompitisel enet dremore

toxin repmajns..bound.t he LHRH . recept.or.. .

PR ey 0 o O S EeB S RP ip of e dERs g gt

6] REancOEPERtbdiheng ahd MPPO céhigriselont Bt Mdfe bstdtéLepeMAP targeting

For exanple, the epsilon anm ne of the D Lys6 anal og og

dompan andp pedidigationea the SBP: | [p another, embndimeriy the(MPPs comprise a
XML . Lt Cys to the
B E&%[ea?e?ngbxhédgg%ﬁe?%e%@ﬁ? tﬁgﬁ) dggg%inlt?ﬁf%fgga this Cys to
the epsilon am ne of the D-Lys6 anal og of LHRH. This
Ig stlphnotigr embddiment,dcMPEncdvififise m puisatekspedife dctiRittop sppuerde, one
Is attached to.the erm nal i.nhibitory dongi
R ATBIF BEIE A R30S WOMER ang o ogcron aDF JHDr oft another
cSDAURREE thd IMPPsi ddfpate at f6stdebpedifid dcBPii8n tsBGuence, one or more
I nhibitory fragnment bound to the LHRH receptor. In
paastite-speeific taegetimdomains, and simpdifisptinndp the SB¥h be pr oduced
in which nodified LHRH peptides are fused to both the
' dS:ieal .
on PO o e NP oo Rfes oprostd e B2 aBR LA BT one or
PP mvadificatiatisstol the detibe bogmg demraire X dnpdnethera emyslimémethe MPP
resi.due is int ropuced i n{lo t.he 6th position _of. the .
PRRFIFD & FFGLE - SRAITE FREBCHRp Aoean ARG terf i magifigasiony [ozthe, native
bikidSgl HorklEn Drind@Rl addiRr CiiofiRfy, Whd MM c&fprisBe a RGBSl Specific
forms a disul phide bridge can be present in the native
apiPRtig saquense 2oprosie-spepific dargeting dameiat and one o meteumedifications to
eipne.residue. In one enbodi rent, an MPP derived
tﬁ%/%ﬁhgﬁg%%&%@a\%% a cysteine residue introduced, for
exanpl e at am no acids 215 and/or 300 of SEQ ID NO 2,
Repesatativa mondingitng] exiiipled nd/ ombd@onsasf preseate-spatifit enbdifizations
cysteine. |1 n another enbodjnment, a reconbi nant
(Gt Grehemads I ERFERISER IR GhFEWRH Sl e i 5 fused to
the amno term nus of the MPP. Alternatively or in
addi tion, an MPP may be produced by attaching or
Mbdifidafian O R1iRitioNVéfueide0St at e- specific targeting
dormai ns to other amno acids of the MPP. For exanple,
AOidiVRES aBBke] ¥ PPT da@ MBePhOERED oY Mtdtporatdl 41 prodate AfecHléCattivation
as am no acid 215 or 300 of SEQ ID NO 2 or 4 (for
sequsRqs| by mogifteatmnes thegaturatly oc@ig ingrigtiGyn seayenbetops@detaprostate-
Lach.. st.at i fi hn
TR R WBfchle (PR BroBERSHAGE RRGHID CubletEh plddded o
riPRethataddey enot veo a amtuchligt occtraihg potivatioo RequEiae. eXaprpdtate-specific

B 8RS e B P 98T P id
iR@Sioti@S ol 615 Bidke k/ﬂgsthﬁ%pééﬁld ¥RteaRINERER: Gies! NR RBFaERcific
be utilized. For Ps derived from proaerolysin, amno
PEQiPade clediage Sits inAiseyense ofl ammy Srids wm;zg Totecagpizkd &9l selectively and
and/or Cysl64 of SEQID NO 2, are suitable for this

pur pose. In one enbodi nent t2He MPP is derived from
proaerol ysin and has a sequence selected from SEQ I D

NGs: 24 and 25, which conprises LHRH as a
prostate-specific targeting domain.



10

15

20

25

Modi fications to the native binding domain of MPPs
MPPs according to the present invention are derived

WO ca@ai18883F% t hat conprise one or nore bindi ng dPOEICAS006/000971

as known in the art. In the context of the present
I nvention, when an nPPconprises one binding domain, it

elfﬁmfﬁlﬂﬂsh}dﬁﬂﬁdd t(cledved)aby laaprogatb-ofteifioi profieid. UOWRE Rmbodiment, a
MPPs according to the present invention may co

pﬁ%&ﬁtwpegfl? awgea%eds ) ﬁ@teafe thesieexpressed pphighsiavals in ggstate cells than
B@llef @e‘fi'lbtg "E?(Elmg% rSstaté! Qﬂe'c?f' g ng rlﬁélﬁcfrﬁ Butl a?eo ﬁgt limited to:
er onona SpeCI e I ses In

IS (prodtaséyepebifio ohnngendoPtSMA (pmstdtteﬂspbcaﬁcg enelnﬂn@e bannghnmgand HK2

onai native oxin fro
0 gt B Bl i S rau b Ny ol sl i cleavage sies
r@:!o@ﬂk de%@ ostdtélsRBific %m&%sr@é‘knovm)ﬁ'tﬁé G PRAI 95 descrlbed
i ng domai ns include functional deletion of
ME ﬂ@wdonaln A functional |y del eted binding donaln
in an MPP results in an MPP that has an attenuated
t
I\ﬁ@dl{ (}ah%{rgttgltnés H%%Iﬁd& gércri}lrr%g tbéaPSr[ g&lﬁ?{{f ??gﬁgﬁe 2 ﬁ%state -specific
petast haivatiaaseqizacarmde bdychimkd b rsg(nOWn it tha tairth gMedification of the

nDr bi ndi.ng donmmi ns of an ermbodi nent, the
il Qe VG TsE rﬁB&/P‘incfH%“‘P L Aelgton Gl Tglive activation
s@ﬁleﬁ&e dpunbiborandAddh tchQ BelaciiEvR@ by HRRAtion! P& tok Q%nggte deletion,
het er ol ogous sequences into the blndlng domai n nmay
inflegion e othserhripigonf mard@ttw e aatulylhdedcemg ad¢teyatiinrsdquegee that renders it

.domai n,_ Addi t hes eterol.o S sequences .
Ay o, AR bRy o TR R P RS e R KBRAET of e nep s
finunoihallo ﬂdﬂletddew &IS@ﬂﬂiBllﬂtof af plokgtelspdatdicngtitlaizhi 8duendeOr In another

exanpl e, addition of a heteraol ogous se%uence can

embediment, finetienabdrlgtion @ thsrnagirllycewTing agtivation sequsaeq isrchieved
[

AP mitaRERTh 3P fﬁ%gen{)rﬁlﬁesaa gﬁmgl&gn%fﬁgmtge %auﬂﬁ@f gaql?&@e which

prcmiutehe parstawespemﬁcdaﬁlea;warseqnemfe tllnemrn?kbnnme etnbndirnag, the naturally

in of the nPP ca ecr ease
CHET PSP e TERIOh R b S TuR OB R B PR netive
protédse 8leavdBd Sitd & the Qﬁfvﬁiﬁdﬁ%e&&ﬁ&ewﬂpg'pfdsﬁﬁts'p% PoRase cleavage
descri bed bel ow. MPPs | acking a binding domain retain
sithei r cytol ytic activity, but may need to be
adm ni stered at hi gher doses to ensure concentration
1Fignk LA 18 nE Re ik pHERELARR: kR Mebiige sifs funtionally
rpplage ahe dativei prgtemtdhﬂd@eksmevmf they MBPe &ot exahiphs a preit‘he}et&ciﬁc

i ncl ude the use rec nbl DNA t echnol ogy. a

RIQIEASE FIGRaes filcsa 6 2 @ce the pafivg furig B PR 8 RA (see FIG.
4pynattid RpALenttal RLHIRNRS a MPH MG Ru4sHs Q%o%ﬁﬁlyrhcﬁ@eym Qllléﬁesl%ﬁce of
achi eved by direct nodification of "the protein itsel
aamm@htln@]lyt a@twteprhss@is-smqtfmrmwsc,hseclaast PSAs PSM A sor HK2 Sultable

FR P ERAY S ReFRE ) o BATR s b o

enbodi nent of t he |nvent|on the MPP is nodified by

[f unathdr embodiniedtef therinwefitiont, the EMiEHslacdoﬁd)ﬁg i ﬂiﬁjlbrﬂgnﬁm'tlﬁh can be
| afy functional deletions of the SBD ma

%@erﬂ)ﬁ‘ﬁ @Eﬁar?%é{“%\“atﬁ? BFUPH Pl vBecoslle 06 ItFTRE aﬁ‘glﬂgﬁﬁ@ﬁg iachgostate-

PifiCAckioon sde nd%ntFoF @xa%%@ th€ ‘ﬁ[rfnec?&%’éé' S8 of 9Aa(5‘11(1ﬂ19 acids 427-

acid 1-83 of SEQ ID NO 2 may be deleted, or portions

of this region may be deleted forexanple am no acids

45-66 of SEQ I D NO 2. Alternatively, poi nt nutations

can be nmade as foll ows WI5A251 47E, Mb7A, Y61A, K66Q

(am no acid nunbers refer to SEQID NO 2 or SEQID

NO: 4) and as described in Mackenzie et al. J . Biol.

Chem 274: 22604-22609, 1999. A schematic di agram

representing an exanple of an MPP with one or nore

mutations in a binding domain is shown in FIG 4D

where * represents one or nore nutations or deletions.
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In one enbodi nent of the invention, the nPP is
nodi fied by functional deletion of its large | obe

whemditsggszionai n (LBD). Exenpl ary functional deP&rt/Can®6/000971

of the LBD of proaerolysin (contained in approximtely
am no acid residues 84-426 of SEQ ID NO 2) that may be
43R JESEQ P NOX 'Q):lﬁinl%’lasletad endessprbadté-gpesific protcasedléar szelsBE) sadh as a
I{%ﬁbciero' ysin ma %n&t)ed Al ternatively, in one
VagsTie, dpset Sqerf the MPP derived from
proaerol ysin conpri ses one or nore point nmutations in
IB B ?uﬁh@&rﬁ%dﬁﬁ@nf‘ ‘t’ne@ﬁhﬂa ﬂr@@dsg blesvagel of WBAFP isRAdated B Mat it is
nd/ or WL27. | n anot her enbodi nent of the invention,
wﬂ@gm@@nﬂ\a@dja progiate rspasiisraotivatipmseaennpy is srsertedrvethor the mutated
AR DAL B BB B LR BB AR BO Pl e
Hot ex@ipld, Yiri flrif ORVairS site 6fITRA Pl bt mitfedbhd® pro¥th@dpecific protease
and/ or  WB24A. |n a further enbodi nent the MPP derived
HR¥AEE it Aehas pdiSA danigeisie dnsered Wiimeor added tq tp - ReG@gminus
RREX! anot her enbodi ment, MPPs
conpqﬁtastg{%?gl{ex%%ff?odcgt her residues that interact
directly with the GPl-protein |igand. Exenplary
Irmtiléamqnhes emboctiIhentJ_eBDostatew'sﬁccbeﬁvaﬁem sdquence ad qmildad toami nPP that
r}oé\a%g bel O) ar(;dc i ncl ucgle %t east rorge subs rﬁg" %dl
8%% AY HEF & PHUPRE Or TS BIVHIOR SERE o Ph%"a&}’fp% pryLococcus
Ak a-Hersl }/ﬁmmhlﬁ}hdde@ abtefire Pt s@Qéaladeas bRIERD b’é%etwﬁféd lo kill
62, 84-10 259- 274 and 309- 315 of the sequence of
cn&@t, mab becrmmenedm includs onp ovmore proSEE-speifiprotede clleawagmtes thus

of ~.t he | nvent i on deri ved.from al pha
%Ib )%fm e é)lablagf ben{g IF%H'EIY gtl\fgteg'? ill I;?,roorstgte &ellst he

foll owi ng residues: W85, Y128, R292, Y293, and R305.
Further nodifications of MPPs The present invention
Rrosuatesgicificereabage sisr nodi ficati on of MPPs that do not
affect the ability of the MPPs to sel ectively target

Ax natdtiveeldrivus Srostaterspatifio pxate'asamand il pxdeaﬁrdlma@céitds they

substitutions nser d tions, ymdifi S
OB EIE SO PGBAAR EySmlirctnetis PricaR RS AGHED b tRAnEIMA and
e stability or inprove the pharmacokinetics of the
MPPs. In one enbodi nent, further nodifications to MPPs
result in a pol K’E’e ptide that differs by only asmall
In @no emnbesiment: tho ME®| iel grofifigdnta ineludapmprosiaterspenifis dctivation semyence
t exanp f
tfédé] ﬁ%pg{fd’% ??ggré ?(gtz% &l%?{) ge é%a A I%ggo Péciﬁ)’c 8Eavggosqtquna Igg’quence of
aeisd altidssyhicloris saabgiidet whd Gﬂﬁctivhlgtandl effividntly rilyémofyeede(cldatdd) by
the ability of t to selectively target and kil l
mw%fpeﬁﬁsevta&e& @@M@Eﬁ i SHACREIEHF MHthe fRifiy e fecognize and
HyBdlyzE GRdcRNSeptid § @ewpit{esw&tadna I
Falael SPlcIRepli Aen 8006 8505 g}p?oS%% 0 afl atyilically
agtiveafionm al@bbﬂﬂ@ﬁ‘i@selniicdléﬁ@d tlgonte@tetlt@thwmcdmnnémc agithsr blhed nor
n%gr%rlelllngtfsguﬁ?(gﬂsl g eénNEel gstzicf?%:gg% ztu}ﬁ;\églll%renat?ﬁggf ]Eactgv%d%@,l the proteolytic
BtNISTIIRSA @in behsedEloyacatatd BEPFE anihe pfcﬁﬁteogll@dl WVarides PSA-Bsecific

q?CI d sequence has been_renmpved and a different residue

g@@ﬁ&? apeknopa ihihg art Examnlgseinglidso istisesritot limped to, those shown in
SHEPES NOBIS, 9N 1] s1dA49NHRMAL iiVGosed RS, stPAE 'N%Q 5,856, 679, 5,948,750,
conservative substitution 1S one In Wi oné or
5a99i8r362,a6;26:ﬁ§4()f 6486%5<%8rrph<é 6391,30%r I1@ne @mbdd;msn)t &reeMPP has an

Q res s_hay, ar

%H‘%Et%erﬁq‘é%“fg rtomcehrl {6 fe Pg% Foi cat S‘ge 5%8‘8%%%%%@5@] ]
substltutlons have I|ttIe t@6no |npact on the activity
of a resulting polypeptide. For exanple, ideally, an
MPP i ncl uding one or nore conservative substitutions
retains the activity of the corresponding
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nPP. Exanpl es of am no acids which may be substituted
for an original amno acid in a protein and which are
WO e@anssa as conservati ve substitutions incl udeCT/6a2006/000971
for Ala; Lys for Arg; Gn or Hs for Asn; GQu for Asp;
Ser for Cys; Asn for Gn; Asp for Gu; Pro for Qy;

AEIRions] PSIARspEéific Hedvagd sitds BE kndn, bREd dtthe PS&-cQﬁva\g@lnaf) 6f human
Leu; Arg . or Gn for Lys; Leu or He for Met; Met,

Leu

S@?nn?wromﬁ SPﬁ@OgchﬂrI g L, gaf a celiilose genmprane baspel agsay (se able 3

a'.é& Fi)e‘ﬁlé'L ; fﬁ ! C-E){cref %Qd 5'7'@9221r3d‘6199’f)02[ndvc%11 bemeyp 3 p?o‘%iﬂce the
e nodified td inc one or  hore ‘conservat

msadofsdi MPiRtsi atomrdlhg tanthe pm&dnainvngwhhli})r XA e tthedMPBsea:q:ua‘dmg to the

t hat .encodes { hat t de for exa
et on bupuBRb e o8 A RbaBe My ohew g Tabl

PivhiRERan Suustie For R WildBbé Ritin PRAMEe £PPARA VAL J)f\b?oaerolysm (amino
substitutions can be found in, anong other [ocations,

aBidp 4 BadBaf SEQ IRINO: 2,35 isgaowe i the art. 169: 751- 7, 1987),
O Regan et al., (CGene 77:237-51, 1989), Sahi n-Tot h et

Pl bR B P o k3 A B ycn 4
7ab, 10, End3,iand 84, avhikhrintlidexh baivkitonctqugadeebntaiaing@®SA cleavage site.

nol ecul ar biology. I n anot her enbodi nent the
substitution is a perm ssive substitution. Perm ssive

Titich; be e sk e i en Aha KR B Ry gy
PARabsriatei ty. AK,qxsdmpl e i s suKstution of Ke/k,qr Mi)a
(BEQ@ED3IG)i on 300 of SEQ ID NO 2 or 4 in a proaerolysin

MSBQYRq?d lInegne enbodi menp p43VPPs are nodi7pi ed to
i ncl ud ore am no acid substitutions of single

SRESQYUNEEL6) | n r‘i’@t her enbodi me®¥23 t he MPPs ard¥0nodi fi ed

j 1 aci d subst |on In an
é@%gol{(}?ﬂrlrgﬁ?, t he BEPS are m)diP c} to incl udg’tg?rom
KHIBAQR(18p abqydn0 10 ami no aci 6.08Ubstituti onss61n

r enbodi t he MPPs nodi fied to jnclude

miilgb abd %85 am no aci dsg stitutions.4!
P¥SKIiQIb) Ng €xagpl es of furtfhgp nodificatiopsg to MPPs
derived frompgroaerolysin are listed in Table 5. Table

ISSKEXE(D| ary gi4iQl e mutati ons08i1 MPPs deriveld.6 rom a

g@?‘;@ﬁgh netic |éﬁodl ments ar eﬁg?io cont enpl g4e6d

0) Q) 5

“APRRIEDYerfe Mok fle @faﬁ@ PARRhe Ryl RUBEID Asstys wate performed in 50
chem cal constitudents such peptido- an

moVviglaisohi MelWa@sphh? &i ¢ the t hr ee- di nensi onal arrangenent
of the pol ypeptide backbone and corrponent amno acid

B Bh i B e MR SCTRLCOF sl ok PR e ha

inddideb & PSMAA- ip)é&ﬁc plepapadie. Erhhsles &Qﬁltabﬁmpmfbldawe sites
appl i cati ons, phar macophore is an idealize

are, kawungin Hh, ait G%Fa"d‘%ef foRRG: iferrexamplenis Igtemamna} Bwbhcatlon No. WO
|

(2P0 REUP L0 T SRt BB it .

qifeatideacopho it anind acdy Gaindr Asprap positionXd &b icatgbsﬁfut Ways, é51n, or

usi : assj sted dru Si
Al Pt aGH, BF B uaNE G oticn KG oinee Bire. il X, us Ol
ASpEORY SFatn &TéarapdfRides BNSX5X, h%3so RaIRaGBU | 3‘31@ﬁned as above, and
BI ot echnol ogy, Interpharm Press: Buffalo Gove, 11
With Xa 85 Gliz AsgnElnppr f?ﬁﬂ BewapeptidepiaXiaofsoly alse guitable, with X,
Munson, 1995), chapter 102 for a description of
techni ques used in CADD. O gr nodifications that may
be made to the MPPs include, for exanple,
nodi fications to the
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carboxylic acid groups of the MPP, whether
carboxyl -term nal or side chain, in which these groups

wae@eilsssshe formof a salt of a PCT/CA2006/000971

pharmaceutical |l y-acceptabl e cation or esterified to
forma G -C 6 ester, or converted to an am de of
defingiLds aabdiis) Bhd2with & @b IGIR Asp,aGIih (RZ‘\@Y Hepeides X X>X3X4Xs5Xs are
|ndependentl% H %[ gi- <§ or conbined to form
afsoruttEhio Y Kes AetHgd 28 @ weagn wigh XgraseGlunAsiEineer A diurther
p“ﬁﬁd&? ofidn Bsseelgenrsch En%ﬂlc){n?%thbﬁjsﬁ'uctWﬂ H8flar fashlon Ger}erally, the
no- ter or side chain, can be in the formo
peptadesrare ofi thie cf@lldwynmwpceaﬁh eXaohereadsl? td 3951 24824, 2 teifghr 2 to 6,

ti b |
FRreckes Gy 438 in B8 et earainghs &y L CluGH Ay o ar
inRgeddeds seRctéd fréh (u, A skybin@nd Ak | diiér p@Eﬂi‘tﬂ@pe@ﬁdJ dégﬁelﬂ@ers are as

converted to an amide. Ot her nodifications inclu

aboVPv eKeipb thad X lr @fﬁylpdqyﬁltﬁ@'p}b’ sflectade frpm | 9ble pod dsps ipark Xn is
i%}?iﬁr{_&eﬁt sgectgi g@%l sg)ue n-an ﬁ[\e%n %anﬁ;ﬂése f P4 Qleava%e sites are

gnize
Asb-Gilh eA@eAgppAp;t Asg As;p{ﬁln oﬂfhlmGiu-de Ch&»A‘sp}ﬂshL |Atsp|-tCﬂmiG\N Khu Glu-

one nor e hal ggen atons, ch as F
APt Al Pcﬂ‘spsxam K- AsepiSerse i A /‘eaﬁa&x? gL o A Gin
ﬁ?tﬁﬁi}lﬁ keat-enf-As? Gl@ﬁh}d?@n ‘Afsp @ll‘@hsd: ASRAY-GIE alﬁPAﬁysAsp Asn

t hyl ene groups of the po ypeptide side chains can
extended to honnloq@ -C4 al kyl enes. Thiols can be
Ipen additengl m@ﬁln@ny M%eor@rﬁ@méﬁsw spreific a¢tvetiuriegusdce that

a

19{(194 ?%151 (gﬂcg ?l{eav\?\ip{ PtealsES)% ggg% ﬁ?g%ﬁﬁe Vl?ﬁqclgazgé) Sdtes are also
kinotvh adthe Iaﬂ gnd ylesbmbedsfor eem Inrerationué PpdicytipaiNd. @6(901/09165

escri bed .herein t el r Vld conformati gna
ﬂwsn%lwasenf@ FegOqnrE sb(yr H%?u‘? 3’?%%[ E?a@ Ph AEHRa S gequence
BhaRisk | Tis arﬁﬁ’lf) a@iﬁ@&fﬁ%ﬁ}e c@ntﬁiﬂé’ ﬁ@ﬁﬁﬁkno a@fdrﬁlrgﬂ ﬁhe (Pi'fstldlne or lysine at

am no-term nal cyst el ne residue can be added t
m@ltlyxpgptxzd@p bs argintinst phmElnlamm,dysmdort hgtidpel Xp@nthed;@me serine,

Siome BRVE ffockl i GLOF 2 A3 AR IR el igon be o

[ERF Rt fuier @Ifnmbhbﬂﬁt Rah%nﬁﬂdiméﬁrtli@m-clea%e site includes a sequence
am no-term nal am des and esters. The present

fop¥e el is subsiagtially ddangsab fathe 20 pminorsids io@e Pild dynesermenogelin I or
I .

gk Ml P FEn A Gt Gl TROR bt Gghe e

tpmos] sile sfrecighized sengaopdlit ceangrasitee Thangmbianid s¢équeae can further

rostate c A ilized refers.to hinding to.a . .

Pra s Slich isdMRRCl 116 “SrtioRnding of Tqoodross anipo acid

s*esuea&l K36 X SMG s @StoRThetiet YO 8Ho Q&id) @hd/dih RN d8 Rerious amino
soli1d surface may be in the formof a bead. In one

e@rdb Ol rn@rhave & frucigeirelanine of preinibieled nthe merbenyl terdiehs PR X1 can
n

1§agdetlé rg@ ggnneoca'gp hg?ﬁécﬁscr%%%%teggg g l&% S?g gﬁtﬁe Qﬁﬁﬂgﬁrﬁ%{a?sme of

mﬁptlde PSNA anti body, and PSMVA S|ngle chai n

anti body. In another enbodinent, the MPP is |iberated

ro th ad once. t he ead I rost a
T P RS Sheitie: 820 1 G203 NS RLESLALS) fiGehoes
ﬁmgé@@ﬁ &i@):known in the art and can be found in WO
94/2943% and U S. Pat. No. 5,858,358. The present

i nvention further contenplates that the MPP can
conprise further nodifications intended to inprove the
phar macoki netic properties of the nol ecul e when
adm ni stered to a subject. \&rious nodifications to
reduce i mmunogenicity and/or inprove the half-life of
therapeutic proteins are known in the art. For
exanpl e, the MWs can undergo gl ycosyl ati on,
i sonerization, or deglycosylation according to
standard met hods known in the art. Simlarly, the MPP
can be nodified by non-naturally occurring coval ent
nDdlflcatlon for exanple by addltlon of polyethylene

e .




MPPs of the invention are conjugated to pol yethyl ene

gl ycol (PEGyl ated) to inprove their pharnacokinetic
w@ewhilbds3 Conj ugation can be carried out by tRChOAZWe®00971

known to those skilled in the art (see, for exanple,

Deckert et al., Int. J. Cancer 87: 382-390, 2000;

MIeghtExempmyHml(m@hgtsitesl5409 418 2004; Leong et

= T .. = ey 10 ﬁﬁERtIDNO
-be_l_de,ni_l_f_l_e,d_a,nd_aJ_Lagd_é%_

n&?f‘é@%ﬁé%i][s. of i dertlrAye-Age dnksugeni c| SERIBPEY

are known in/the3drt (see for exanple, Sette et al54
BilolAogidcalls PSEQIDNG6), as AlergerpdbSerof nmut SEQIH NO:
such anti genj c e@4t opes. Met hods of prepari ngVPPs SWPPs
adicArgiARg |1t o) tSEQ IpreSent | nVEBArgArgdhAle pr ep8EQAIDINO:
many standard netjgods, |as known in the art. 56

'Yﬂﬁ-!&r%—%‘% Hg S'EQ DeOMP CarGlH‘?\rg%’%A [T EXamRER DNO:

engi neer [ he cI el (: acid enc e MPP| usi'ng

T, PO ORI |

MPP_nol vpnent | de |3r sel f using chemc

al—nodifig

arOn-ATE i t pSERIDNGY ysi s, arkinAsg il of t heER IDNO:
met hods_may al so e uséd to prepare the MPPs according
tdlatllye Apg dls entSEQIDEN®i on, asAladyslAso JKeown i n| ISEQ ID NO:
art. Preparatjon @& MPP$ using reconbi nant net hods 68s

| lakAt@Wgs (N I BEQADINOYENet i cAlengingeina of a| SEQUBIND:
gener al y reqw regp that the nucleic acid encodinggjhe
PRASL A SES DX AT ed a ma%w%i[n%%quenc ﬁsgbqb NO:

'Afps
vari ous %1 are va| 1 db| e from Ge as not

haor

o2 5{3 D&ngﬁfése LG T AR éﬁfﬁég&@
L usingllstandard te hnl gues [see, for exanple usul®
ys-8¢r-Arguve o hiSER B N0 || Slyrolybyesutase-Ame d beyy | SHRAIBNG;
Sons, JINY (1997 arfd updates); Sanbrook et al, Ioledl ar
Bllashysrdyre-Axg L RISEQADONY: |/eHisr&ly-Gidel.ys-/Sgrara gl Hew bSEQ ID NO:
Press][ NY (2D01)]44 For |exanple, the nucleic acid 65
$SIURNAR-A@n| SEQID MON ¢ cHigiGhealad-lysfA@Mra [BLéd AISE ID NO:
organjsm such aS45Aerormnas hydrophi I'a, by extractgeng
_ ST I d
%ﬁ% rr/?r huS% ®rlﬁ’((grrpl a Ey:ekx%rlr%qurg {5%51} ?%57
FRRALCA T mngn S PSR SR D%
@%Mﬁr%—@BNA'S@iQ i &lmw-ﬁéa-fﬁeﬂgv‘rfgeli L@bl iSEQDNO:
suitalll e vec illed in the art will 69
dppAbelotArgt 16&EQ IPENQr ¢ c HeeGlueddndiys-dsgdrg KSanot SEQ ID NO:
critigal to the i49stant i nvention. Exanpl es of 70

svlys -ARPAR- N}@d @ER) IDMOUJ Gy 8- Lad-Bysiig-Arg M Lad | (SBEQ ID NO:
mds, phagemgs, cosm ds, bacteriophage, 71

IR ng@ lAlaPMlsrA’x?e SECFID Q9! 1 UG*l?fGl? HisV- Al AL OF Leu' NSEVADNCD:

1|ng Mector of may be “an expr e$si ony,
ISAILY d.LI u bcqucnbc UIIbUUI Ilg I.IIC
qﬁ@gneg nmutations in one or nofe of the
. Y Y0 _dompin _ar gr\fl\gfinn Seguence can he
|ntroduced at specific, pre-selected locations by in
vitro site-directed nmutagenesis techni ques well -known
in the art. Miutations can be introduced by del etion,
insertion, substitution, inversion, or a conbination
t hereof, of one or nore of t2% appropriate nucl eotides
maki ng up the codi ng sequence. This can be achi eved,
for exanple, by PCR based techniques for which priners
are desi gned t hat
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i ncorporate one or nore nucl eotide m smat ches,
insertions or deletions. The presence of the nutation
w@amwehsssseri fi ed by a nunber of standard technPc€es2006/000971
for exanple by restriction analysis or by DNA
sequencing. If desired, after introduction of the
ARG Bf Prostarespécifici Kungeting Dainaini ons, the nucleic acid
sequence encodi ng the MPP can be inserted into a
115 ¥hd @ﬁb&inﬁ&ﬂ rdstié divemdl ¢e. MPRakphgrise aneszmlrtl(abl p@ostate -specific
exp reSS|on vectors include, but are not E
ta}ggeélggn giamﬁ Hggaélﬁwdgelecgyfs Fﬁrgfgng 194 Jrestate ISF!I e prostate -specific
[ IR L
Ry L SR ETRE (PP 1o MDA °¥'ﬁe‘*f‘§§%?§§§’."o°ﬁ“ be
astdated andraupsdquentlydall the ptosdee celdglhatargeingdosmimcag be deratad at the

s transcri | o el nt r.ed for efficient
N o R o, 6t fR! emniiy: L8 areRinedlonaf @ tagared a
afthdr QA fARY VPP EXEIB Sastil@des B Inteert MGt ItiROFoM-Reminp tabivity of
the vector include, but are not Iimted to, pronoters,
ther'MBhcers, terminators, and pol yadenyl ati on signal s.
The present invention, therefore, provides vectors

e ¢

ExHiiPts ot Eﬁgﬁ%edﬁgﬁitﬁﬁ?& SHETRRT ARG ARUNE, Yo wIRR fled 1o
nedhgulee euchchs MF;Eptlcta’igasdgitd»hm obr jantittoly velrith kv la lagher epstifitiey for

t hat sel ecti.on of itable re tory e IS i 1. 4

RS AR b T T TSP R ont B o B LSTppegic binding

dohginoeRe! iRk IR, BNplotee ! tsueMiPcall GhdnNat oh&tCEEIl types, (ie. binds

regul atory elenments may be derived froma variety of

sgloativele 49 pnost@tle mleﬁuﬁtgasmmp@ﬁd tlother porgial tisswas), &r exmhrm lgagtrp 10-
f

oSS 8058 an 1 BIEE.12, RES) B SR fer Ko s

n&ﬂéi‘még e4ishe @%tobﬁg&t&GMPR © th¢ prloxthte. Egampleemhxdssbutme not limited
prostate cells. npl es i ncl ude t are not.h|n1 ed

te: oamh@dlﬁrwsls mogv@nﬂm@ms t %érepreéféw Y STeSpleiPEsige such as PSA,
%) ( FJﬁﬂgﬁg f bretdéch
ant I’'gen (pgé%n : t§1 grlléagﬁsd‘pltqlﬂ?%%%&gefgﬁé&u? g@gﬁ@ ' ®
nitukdl i dod esynth2tiq H(aynz;ng oroonene. refaasing) domumme e(LHRET); tahd endothelin
sent |n enti t he xpreSS|on vect or may
(E‘&&“ "r?glllq @Sﬁggrﬁceﬂtgfer ol ogous nucl eic acid
sequences that facilitate the purification of the

18 %R @8i5od indMPsT. théadmpbe Sddifiorsefale gredia¢-specifio tisgening d@nain results
aci d sequences i nclude, hut are limted

nOL %

infiyricrional, daletign of therative higding dogpain of; the niEy gla anptheriqmpogigent, the
S 11

PSR oA RaRe s RIE B 1, St

dBle(’Hdl and eeploed wigh aepcpsmreewsmﬁél' fargeting dronagrc i %txcxﬁc examples of MPPs

TR P R P Oof sl A AR it
iRFEOS. WD ghdt IB. "BERPES ok MPHY dériVel BO@mAprbacrolysirethmahdivd! ayprostate-
the am no acids corresponding to expression of

smem&cr trgstjesidomaie Waich fenstionalle quhshinies ferdhe padive groaeralysin dinding
{ terf th th
dffir g sngPht HRRCHL AR SRRV IR o O oS e el 6

I'n one enbodi nent of the i nvention, the MPP is _
@neporassre pramteatidvuestpedfin bintling gleniaim oetnelbmhnkbd] teaprest drgnore amino

enpodi he, hj st.i di ne t S. e

e BL RS BTG o PR Y sRg BTRr LR iq g pores i
GAMmbRbrhmdk,” @Clweed dppliabR, Sith ttRDhiRlitasFtthe MHP @F bd haivated by a
by one of a varlety of nmethods known in the art. Such

nmet hods can be found generallly described in Ausubel et
al, Current Protocols in Ml ecular Biology, Wley &
Sons, NY (1997 and updates); Sanbrook et al, Ml ecul ar
G oning: A Laboratory Mnual, Col d-Spring Harbor
Press, NY(2001) and include, for exanple, stable or
transi ent transfection, |ipofection, electroporation,
and infection with reconbinant viral vectors. One
skilled in the art will understand that
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sel ection of the appropriate host cell for expression
of the MPP will be dependent upon the vector chosen.

wEx@pbaEs3 of host cells include, but are not |Per/Cagho6/000971

to, bacterial, yeast, insect, plant and mamal i an

cells. In addition, a host cell may be chosen which

prexthitd-ggeeific ploea@xREESPSAN Mdthddeef dof giﬁn@@r&@ﬁ’d«tﬁ Fﬂ@}ﬁﬁles t@'MPPs
nodi fies and processes the gene product in a specifi

ae kpowaingthe pit 3pd Inglyde, forsaramp g.athpegieg the Nyterminal amino ac1d of the

)

;gé%@g?%ﬂeg{rl%cgf%i tg rmgg gg %ﬁlﬁﬂp %?%né ﬁacﬁf %erf&% %ﬁé’c glg t{lé) érosta%e-tlssue

spérafiqbindied domaii, tf @sigtrin lilkisg the ploktstehiasne spdaﬁ'rcamtdefgl doiaid to the
gg speci fic mechani sns for the post-translationa

]ﬁ cessing and nodi fication of proteins and gene
products. Appropriate cell |ines or host systens can

Th@n€ BAS@IMdn®, RREE Sssid\@eGiE biRGihg IREIAJ £81ihRA o’fierted at the N-
processi ng of the forei protein expressed. To this

aagyar Cderminy of ancMRB derivee %‘P@ prosgrolysiad e sxampliee sasdllG 81 4krand 5C).
TSI BSA e B PO B AR AR L R gy -

& SEQ [BNQI Y ond)y burh Itlt[aln asaebim o8 filiingy dfad progiate flsstlé'l €pe€ifid Binding
(froduct n be used. .Such, mammal i an hgst cel

Opin fa dhe Mirmumpug resyfs in attachment fQ,amiapiapi %F@E%#RN%L@ 4 (for
%le IMGSZgé anc'i3 K@) WhR& exPﬁﬁlQ@ %alﬁefr dglhtﬁﬁk ngcﬁﬁ}qnutations are
expressing proteins are wel nown 1 n art;
inteda¢ddanto d@snathobmd;ngdmm efginodecplyss, suth they sttaelvsertt or linking of

t he ressi o Ln n oteins can.be found, )
e e apec R RSP Bt e B G RS SR 8 st do amino
acidol bSHY 1D NO:,2 @t4 @k whibhéwy akinSQBid,is NewmYidl If()llow_ﬁ{goﬁ?ll‘i‘ctlonal
skilled in the field of nolecul ar biology w

dgletier oftthanativhprpaczolysineinding damajn) gfor @s@mp@s@ﬁ @IGS, YEtandr&D).
can be used to provide the reconbi nant protein. The
preci se host cell used is not critical to the

At el &rbroﬁﬁﬁ%ggéiﬁ@day etihf Boaiig €Nt 1 nvention

contenplates th can be produced in a

IR' K AmytRlinfenf) QR g&@ma srpeéﬁc %}Eétx Fﬂaonﬁﬁq! EEP@ GhiflRdor Rntibody
subtilis) or in eukaryotic accharonyces
fnlgmﬁlntcﬂmtapemﬁcmﬂmlhlmdn tg ehlamlgea that, is @%plalhlﬂ FWI&Tﬁ‘pSt@H@,%HS thus
BH 3 HelLa .cel or insect cells). The Ps
tiiting 0 AR o iolsh ot BERILIEyIE biowdlarcglls tat may be
spesfivailg b&md b ewdh préstdidieditit targeling @sthdiRinclbeP A IRPPSMA and
In am no acid sequence engineered into the rotein can

threL R  apaspine dhepppesssipncrimighep el ehtedsia @msm@mq Antibodies can be
T R R ——
(fhir el s@ﬂmbdmblfanﬁd)astm AL Chregr Rest EMIOIIBJEQ |19959 Alternatlvely,

aﬁgaél?p {eglﬁl lggéﬁ%%[i Ié(cg] %rbﬁg’Pfebé/:cg{/ rt]gxiog{hgqtugé Efgrnexlg@ple see \(?jVoo et al,,
A&HbJPﬁﬁneﬁest 02 (% PANBOIR 108HAREDESAK: M4 P& L@a%&?‘?{%%"‘](d)%ls-

he art. Subsequent expression and scréening o
2ﬁut9é?ﬁ) CfQﬁslmkmefcart lbﬁellopfSBQCéicnfor s pipeyarsimg e dlomobifurictinnhldysine-

%aEﬁve %g%eﬁl{lﬁgi Prl Eegn I Ssg)eizzlﬁcp ra%(élgg/lp E)?@%}?lg%tc]ﬁ(gg%kmg agent

tipt @B tith rammtgr@rps o the ahtiddP endW PSSR Ehe 2BiduésASEHRALIS tHeMPP.
fu3|on proteins. A fusion protein is one which

I Qpg erabediment. \spaerqlysineaming, a@#ﬂh%lﬁh ARPIREO Aeidy CgﬂQUQMé,sCysm
ahdBt C ?Q6@Q§f SEIIBI ot becaﬂbdel hsky t@ ords{1fak MDP bdd®s to the modified
selectively target and kill normal prostate cel 1P M

one enbodi nent, the other amnno aci d sequences are no
nore than 5, 6, 7, 8 9, 10, 20, 30, or 50 amno acid
residues in length. Methods for making fusion proteins
are well known to those skilled in the art. For

exanpl e
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U S. Pat. No. 6,057,133 discloses nmethods for making
fusion nol ecul es conposed of human interl eukin-3

W@ bdokARpsyari ant or nmutant proteins functi onal PET/Ca2ted00971
to a second colony stinulating factor, cytokine,
| ynphoki ne, interl eukin, hematopoietic growth factor

pRaerblysid modachieNFor ekarple, Fiad antiblaly could plddg the hativedindmg@bmain of
al . discloses the generation of f S|on rote

ﬂ@d\?B 1o b¢ mgdified; jon gheantihody oy biredded i éﬁdﬁ%’%l TRyptions
I C %@%ﬁ Y, K
he ; gg\Zeu IB(HB% g%ntrlaglﬁ gﬁ% - &aﬁerhil 0 1aéslhd§:gaﬁgr0§6t9ta gpée01ﬁc activation
sgpeme ad mcfeasel spmfimtgat Ielons embovdiméns, thgarily i§ e singlerchain tastjibody
I i thereof% i nked to other ami no acid
%ﬁﬁé psed to %@ﬁmggmgmﬁf State specific targeting
domai n (for exanpl e LHRH or an anti body). Linker

SURIORRiLEABs RIS Gtadt AnERAGS ds el MOaibody Gagn@ils R as, for
protein fromeach other and to provide flexibility

ekamplpdil anHiamiragment|congissing kol . ddlnandCHY dsmams (i) an Fd
fllp gnlngrﬁ %Qﬁs%sgﬁg gﬁ( tg?rp W\ﬁﬁrebsfg'l ?ﬁgarll gugﬁ lﬁgfrgb‘fﬁegécdln%stmg of the VL

ah® NGt domdiny farsiighd armt dfeanl annkcelly {ioi a’ldAdg frhgm:nt (Ward et al., Nature
nol ecul es can .be desig

n I
SAOPEEbI S e @oRR AEc VB SEBARE D) §1 OFIISD romplmenrity
d(el%)nnﬂ@g {éﬂ) qQCHR fa%%ﬂ z!mt l‘:‘f'(alg }Qrfra Ryl Qﬁklilglt%rdgrﬁérﬁl%lﬁﬂ'lsmg two
secon struc ure coul i nt erfere wth
Fab |ﬁnagmcm$llmldd rbwanissudﬂdetmegQ eichp hinge region. %tat)ablhaiv@bodles include

hobi.c .or char charact
S%G‘I gla Pr#h le\7\71 ‘f’lﬂdi e pfeﬂ?{gqeﬁ}brﬁg?m bro e| no%s e é In the two
d@fhd(n@ bf 2(n49v ﬁaergméhﬂelngtlmkm:w@@ patiatic fikep(Bitdee all saence 242:423-6,
ions. Typically surface an1no acids in flex

1|88 taad Huaat@gfstmhsf’noaéﬂqyldéc@ yei. ﬁswa £988), gy nghzed antibodies
(RE LR BETARa3ELIS BiG USRS 7e7aR6 BB, can al so be

usé 7 'sequence |t|o am no aci ds
can be included in the |inker to provi de

Inrinoher esbadinént,othe sintitedy i fragtlagss |aren kapable exf eeesslénking their target

facilitate construction of the, i ons, her ietie
el ren Beharaens e’ oo FheRits SfFHER,aL oy
ﬂ%gﬂl@ht%l&?&k@ Rot iBHIE BroRBniaid @iglt zﬁﬂhﬁé}ﬂ(e eRiatFap ‘ﬁra%rﬁént)a:ah B used
stuch as a pol yhistidine tag, can be use for
ingpijficson with azaepngimy @akhndy gvhish seres fouesshnkpathe préjbrdy fragment,

It det gct t
tgﬂgby ﬁgsglm 15 ﬁ)% tgg-]:tt f}?g?gnt %@ﬁ?@‘? fc{ﬁg bgfﬁ'a? ?(L EQ%% BSventional
tedh@iq@ésunt hliedmhleﬁts berebned for melitly i thia siyee movmviet av deseribed for whole

conveniently. Such markers inc adlon lides .
asHbofRssandas (pdyap oy B art rcent e 5 e hetagnicg (ipclpggpancbodics,

4 %gﬁéc%c%ﬁ ghlﬁl@ﬂé‘ﬁ@fé@lﬁes%at theirMiy BMdttﬂe fah}Rt AMgdnei C

aci d sequence of another protein”(or variant, fragnent
etc. thereof) can be acconplished by the use of
'ISpecsfioatiyibindss’ Whestusedsin refererderiaan ansibgdy, ks igetheatility obiadividual
aélgﬁ edsl_tigi I%I?rgel%tcalﬁ'nlgl 1 gr% c\ér%vgtkgrangc@ﬂ:t a%'tlg%ln?lé% &Jﬁ%ﬁ%ﬁe&rnon -random
BlkidihSiebetidg ibetweatjaeitibsdy msleid dndas antigeha cdetegnihos t)f the antigen.
sequences, where_a restri on Si t er nal, ?
}"hﬁ:éleplgglb@hin}gfsp;q@%ty égttyplc@é',dg{ep'emﬁcgfr@p pet?am point of the ability
&"kﬁ@ %t%fig e dﬂf% f?&ﬁﬁlt Bifle the ps%@élﬁcd gnd A lfRElated @ﬁitléeﬂ €and therefore
ot her polypepti e IS inserted into a suitable

dstipgeisls baweanawp cliffargnit etigens, partienlarly wheande @V@rﬁntlgens have unique
prokaryotic or eukaryotic cells, for exanple bacteria,
yeast, insect cells or nanna&Zan cells. The

transforned organismis grown and the protein isolated

by standard techni ques, for exanple by using a

det ect abl e marker such as nickel-chel ate affinity

chromat ography, if a polyhistidine tag is used. The
resulting product is therefore a new protein, a fusion
protein, which has the MPP joined to a second protein,
optlonally V|a a Ilnker To conflrn1that the fu3|on

o, .

o ' o .
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gels, and transferred onto nitrocellul ose nenbrane
filters using established nethods. The protein

wWEe@dnsIss3 can be identified by Western bl ot aned/€A%006/000971
usi ng anti bodi es directed agai nst the individua
conponents, i.e., polyhistidine tag and/or the MPP. If

epitoBesVARS ardib6@y ehian gpekificlyebipde ®entpaitiovlentpinpe ay eeferred to as a
produced by expression of a fused gene, a peptide bond
"spegiffeantihedit he | i nker between the MPP and the
prostate-specific targeting domain. For exanple, a
reconbi nant fusion protein of a single chain Fv

SfiaA YOFRIe l%gnrﬁrhs?%s'tQQ-Wecﬂﬁ%r@eM dnfa®ism ng protein

toxin can e according to methods known in the

Ir%rferenﬁo&ment"ll% bRBaRlsp&ific: tar%,@ln% dofalia Y mall3Rptidt @pBfll that binds
. One of ordinary skill in the art will appreciate

t<I htatcogme Piostatsespedific adcerspre expiressasu pi ey semndipse i t iestate cells.

Ege]; f gsit 1|Hc QCEOFIE élﬁea%?gllltg(g@agé{%lw tg)é%ns e&%?oenglrz%g ijlgrgnone releasing

h¥@{on@ {ILHRYS) ngmEthﬁptﬂé‘é\(fBﬁéXuﬁﬁl@ Sea/dénbimkencedion N@nCMRESS% and
Such variations inthe sequence encaodi ng an MPP ca

SBQ sNESt 2 aysh 23r)n whicl bipd @%d‘rlghparfﬁ?l@r terdd&RH Fecgptprssand peptides
tBtdn viREHIeb e §Iﬁﬁ\ t l:e%p%rglareg[s bgﬁﬁ’os?a'terbe% h&d only
es that Taci essi

sequence chan Itate exp

alfm bihelcelld. Thisalifferemigl dvipressicnhpeoypdes binding spodrity.i c

targeting domai ns and optional | i nkers noted above may
SREUROE el B Bt BEAEKRSR abiVE R R e i
altithBERAH HIRNVIPE aForbﬁarhﬂB' Rrtaih YSH OB SHTIHRH, Q;ﬁch as the Gly at the 6th
hydrophilic, such as iInteractions i nvol ved in

pbatian (6, cpnpbfr subptiteipd wwcmmr@ﬁlﬁg sepmierayingding %ﬁrnty (Janaky et

g? [NGE Blag & s 63?99)2715&1111&1%%% al. m&pgﬁ&l °Z72 11597-
d?‘i I Oha non- cova en I nt'étactions 1né

608t199 s Thereforefar MPP Iiia wWiidh tbwnrnge ibind thig nigmpiaiis ﬁmctamtllﬂ)g@mted)

csrrezs%r%@rrrrhrs%grrsﬁ% 4020 Yol B AT R, s

P&ﬁ;e substrate anal ogue or ligand; biotin or
nwth avidin or streptavidin; lectin with

carbohydrate airs of |eucine zipper notifs (see, for
I_éiR';Hr@ Bys6 (SEQ Nenf23Nean b gtpgheplgai)varlqg m@lppnsa\glthm an nPP to

&vu*e anaﬂm?vu}gn%eﬁrés pelg ﬁqgr%g{gg%&%arg nRM(&EQat}obg aftichment of
th iR pedeeligaRd izl anf51ghiﬁGaIblly nigterfige pf&h tthe @mﬂy dfhthe toxin to insert

prostate-specific targeting domai n_nma d
iFia e AR (o 0T REEaE XBRPler @ BrSHER ﬁamf)a & D36 afilog can
h%ce:\')gﬂlé‘d?_ﬁ Aﬁ%ﬁﬁﬁg%i stk Mbe uglgé meﬁlfod@kr%'w%l'ih ftﬁedﬁt such as for

encodi ng one of the components can be
exmgplo ssaraedicarbnxybmcad hinkar. Wyetivation oﬁétéﬁibbxdd@nge of the activation

et vgeayah s SE e Soemioaninfan Btiohpbi e (i remans
&ﬁncﬂ@rﬂrevgm};&@emb,t h a sul fhydryl group reactive with

the cysteine of the first conponent Alternatively a
sul f hydryl either by itself or as pa

Altesnagivele Oréguaé@rgon b sl P?ﬂtrdod&geféidca&s‘?%goug[?ﬁ ddfeﬁsla@ethe C-
E\?{lﬁﬁﬂﬁ?%ﬂeg@ﬂ SR Bk RS the Bgrloﬁﬁﬁﬁﬁlo?thetlﬁﬁ s%'ﬂﬁz[l@gjé{q}[[@ﬁcan be

groups into peptides is descn
ddulslk(éylre(cﬂgpct the ég‘;teﬁmj;&?carbbgﬁ f thePVIBP by ke asidition @f a Cys to the C-
Py e S R R UATHE R G of e 26y analog of
(2- |n1noth|olane HC ) (PlerdB Chem cal s, Rockford
111.) can be used to introduce a sulfhydryl group on
primary am nes, such as lysine residues or N-termna
am nes. A protein or peptide nodified with Traut's
reagent can then react with a protein or
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pepti de which has been nodified wth reagents such as
N-succi ni mdyl 3-(2-pyridy |dithio) propionate (SPDP)
W@e00s8355N1 i dyl PCT/CA2006/000971
4- (N-mal ei m domet hyl ) cycl ohexane-| - car boxyl ate ( SMCC)
(Pierce Chem cals, Rockford, 111.).Once the correct
LRI, Ty icyrbpligs Gilpproduce af MPPen whih tieelcHiR 1 pepida Brﬂttacltelh&) the C-

two conponents are pur.ified, sulhgr groupP on ea
t%@%bmbﬁttorard@m.a@d ée@amort A the Mo e Aleavags & Wﬁﬁétavatl%{hémuence

vﬁl’l §1U+r£t'e df RRRdLH LB L RhibRo lﬂ‘a%%lq BRn®tPHE qg—[lﬁ@ receptor. In
etion at roomtenperatufe. “To i nprove the
adxhﬁonc reeoralinat fistoe podeind dande podeced orwhicthmodifiet Il peptides are
f .0 f the Qpents, e.g., cysteine- WP
“ﬂ@?ﬁgiwvﬁﬁégeﬁPWBﬁo fdi tion to the reaction
n1xture wth 5,5 -dithiobis(2- nltroben20|c) aci d
T DTINR) cotermplated @hit fht GRMIN ipdpiiR, ligdhd Ry MRt Acled ko QWMPP via a
the art. Followi ng the reaction, the mxture is
dishlidy prideea Jior ﬁ&%mrg% Sspbigine rasidpe srisioduead; ine the 6@&980@1 of the
n
L DN TRp Sy e RERTIEE i M ARCHHIBE MhehtiEwit
vihivh thd’lp@ﬁdd fDﬂnsf 4 disolpHide lrdpstantba @rﬁsemmﬂhs naive nAR sdqaencs or the

of size. nents. can. aI i hed usi he
ntp mutﬁtﬁ _ylgtsl'n? &sﬂw ém% Frbg m nﬁ,@g&?ﬁ’ %élved from
P%xeéfﬁrﬂabg de gﬁelﬁ@fegl'dueefntr@&uced g5t exan]xPle AEBNGERIacAY R and/or 300 of

17-22 he prostate-specific targeti ng donain
SEQUDIN@: Ty Piheroin aiip asi 14 lasdor390 berfjeamympied ta @sighiet he
use of standard conjugation chem stries as is known in

t he ch .as ' .Qr -
o B e G O TR YOy s
tb the AMIVI térmaiie of the MAPVer t epS|Ion am no groups to

thiols for crossllnklng and nmal ei m dobenzoyl -

Algehin XA PueBEHB VIR i e PEReg 1 dBaing, b IR Ofor more
prd 8t @Lpecifi Birddfn SO MERY oﬂl& dnﬁh&acﬁd@%f %WFatf%r §)Ehﬂfb'léc fof MPPs

targeting domain and the nPP or MPP. Large
déneqdafrcm pmaﬁroif/snmamndlaq@ls pmépaaramp aeid 6f5 Ql‘rﬁ@o Wﬁﬁ@Q ERANO: 2 or 4

so b nﬁég ﬁg p@" gg an&‘éﬁﬁmﬁgﬁéaﬁsa N O;I a ﬁggheeorfn?(;re prostate

sbé@ﬁmtafg@tlﬁéq&)nﬂﬁﬂs, InSdoale e&&mblasr geCys aali® zfcﬁf féplat@tthmtlve amino

processes for_production of reconbinant protejns
agidrat ghei pasitian i o example, g doflowing Cémgéwgg mRER P M} o 88%2 or 4

al AR @y f
e e
the 8PP o lbd?tRﬁnza'dq eFdVFMBPsadmchjfrmg praaemlysinpaive m:lds such as amino

st CorioL By SiPe o SRl RTINS Ziat Wi B rjupurpose

MPPs to selectlvely kill prostate cells can be tested

MSnP OmBSARAEAR it MER ndesivaiStrdon iaerblsih Aed Bdsta sefueasgertd from
nmet hods of testing candi dateVMPPs are provided bel qw

SHQIID NOsRé amb2mprhish compriserlddR i ay aprstateyseecHieitirgdige domain.
the art will understand that other nethods of testing
candi date MPPs are known in the art and are al so

v?'@cboﬁsfo%ehﬁﬁ@bﬁgt nk W6mMRg MEPsOr di ng to the present
ntion. In vitro nethods Ps according to the

IWP%Q‘ £brding46 Mel RBschthidlentONArRIdBrivd FfoRS hBHs&ha RB@pride Gne or more
activation sequence can be tested for their ability to
biading demadns. Byknowa imgsragpri deeopeyof fearespridnyention, when an nPP
pr ot ease according to nethods known in the art. For
exanpl e, the MPP can be incubated with varying
concentrations of the appropriate protease and the

i ncubati on products can be el ectrophoresed
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on SDS- PAGE gel s and cl eavage of the MPP can be
assessed by exam ning the size of the pol ypeptide on
W0 b@oadss3 | n order to determine if the MPPs t hBET/HAa®6/000971
been incubated with protease retain pore-formng
activity, and thus the ability to kill cells after
cbfiFriteRbrcWindMgl dbniali€ itl§ edreidsred to tea T18a€ ldbe Bingin@dumhia.” MPPs
can be tested in a henolysis assay as is known in the
agpordingalp thy MigsER 1BYENHOR fal A9mprises mgdifipaiopss i pRepAgmprs binding
P, | ev: ' i an.:of .
R R L
o bindiagidomaind, a snBdiclobe bintling W6aid 3dnd3x BirgeNBiRsbiadiog dothaig.  In
to the preﬁﬁnt lngent'on,_an be, tested.forlth?ir | indi
CRiiast; PRfIVE GIPRR FXIoiroyE (CIAsEiqURY pepricpr PRPIEISERRYY f Targelols pinding
dEﬁFifl.e XBMHeLembd¥in@R! hbdifcaPibns b thiYRRRdiA® dihdihs RIcRPE SR tional
cells can be assayed in vitro using a suitable .
dpletdmt afadimliigidomaine A functigeslbyrdgleted binding domain tiwansMPRB eqswleh in an

ell 1jne are.qgr .t n ropri.at |
NS B 6 3Bk B AP AL g LU e
forAEnDAIION RunfBonblf @letiona el &, madeobt dél@inigor ARuthtingr sk, or more
cel I survival is assessed. Methods of,d%ternining cel |,
bindingj deanaingrob apdYIPP.k Mb@Re prAbQdBeNk the SRfe DFEING flomas gr portions
r i oyt ed D [
OB M D e o P SRR BN o e SRS
iftd : tH8-bhding QldBtaire magt alsl be @RAOO) fuketionally. dBéte dhebinding domain.

267:5421-5426 and U. S. Pat ent . 5,501, . th
Aion ok Sericas koS e TRt oo g Fudijotal o the MPp
(NateknctiGRNRBlacentat of tR25iddidS3dokd). Pbr etxalgpl_e,eada&iah of £REt&MBgous
test (Kitano et al., (1991) Euro. J. in. Investg. .
sequeB®- &8 reyiisin e agdlitio P69 xegign thay\cew tingtien ve apEpsite-specific
99: 95-100) or,tr. u C ]
SRR B s BT Bl o S8 Bt RBLGH B RUHIER A Yo he
abhd abid @Huédbd 61 thd\Qse bindBaelomainulf ittemPCeadah also be made to decrease
Proliferation Assay (Pronega). Cytotoxjicjty,i 5’1 .
threokilityi Adbe Bpdias dpipinge Hindf tocils) recepipry ikpgherjdgtafly, gegarding these
I i cell survival in one or nore
r%%dﬁ?c%@&s%ﬁé&e%r@gd"ﬁe&d& exanpl e, untreated cultures
and/or cultures pre-treated with a control conpound
NIPBspiacking ya dindmgwiomaire metpiauthieie ) Cyenlytist asivita pitopey deed to be

ont.r ol Ps cpnsidered to f ive in kill]j
PRGBGSR, 500k 0Pl S Beh b, M et
MPPswiitatunctiondl des@shi iethe byidiag doreds inajl Bdprepired 1Biag ineR86 known
at least 30% at |east 40% or at |east 50% MP

. Ps o g

ig dhepart. sThege methedsdnelude- the)ase of irecombingrt LNy tosBRAloRy a8 Apschhed in
f hej | b : ' - i

SRR " Ul oy BBk Yty s
wef achioeedNI9RIitect hodification nfithe proves dsedf awedriiipg tamietheds known in the
ability to kil.l cells fromother tjssues. .
sy SWPARATOIRPSIS 1o RRFB R OF thiy MEBS W cprythep, b ghgrpily
f{dR€d Redthermy be used to determine if an MPP conprising
prostate-specific targeting donain is able to

selectively target prostate cells, As yet another )

Injone erbrdiment of the inyeptiamntie MIFais modibied n gunctlonal deletion of its small
BLERHE 3 REF LD, AR BP0 o o
ARBRdrophifaarroacedimimglypeptade ab followas Thechtites$BIY, coredpontkng to amino

8 a8t shOuBINO3 el of BN ORIBLDL, B 0588, o

invention for their ability 35 specifically lyse
prostate cells are described for exanple, in Exanples
2 and 3. For exanple, an MPP having a PSA cl eavage
site can be assessed for its ability to specifically
| yse PSA-producing cells conpared to its ability to

| yse non- PSA producing cells. MPPs according to the
present invention when contacted with a PSA-produci ng
cell (such as a




10

15

20

25

prostate cell), pronote Iysis and death of the cell

at |l ower concentrations than are required to kill a
woeweRSASPr oduci ng cell, for exanple, by at | eBSI/CA2006/000971
2-fold, 5-fold, 10-fold or 100-fold | ower
concentrations. A variety of prostate cell-lines
eﬁalﬂiﬁleadiﬂuﬁo hdds 4566t Jf1SEQUDNOAN AlltembtivelyPPsintxnetationo van bermade as
he art an are commercially avajl able (f
Tl 5 14 BN Vot ROGH (e o0 Phgbers 1B SRR, NO: 2 o

sg’g{lp_ﬁf’@i)e andA) dedlBIMh RBacRinzi 4 d12P hs?ol Ri‘ﬂ%ﬁlt 9’749 22604-22609, 1999.

s for invitro testing iInclude, but are not
Al icherhatid diagraaiNdipresenBhd 2n cxaRitHel Qf aDtMBE)WltNRP?d_ §2mofeSaytations in a
lines. .If n r of the .
biadie doma s bowe MISCCR e TueiRhG B iprs b BUYEGF fiidions.
vitro using standard techni ques. For exanple, human

1P bhd@iBodimdat ebthé siventibanth® PR [sanadifat @dﬁlhd’ﬂloﬂaltdéﬁtlw dfits large
the MPP and then tested at different time poin

gt | binsinendpraine HetHint Excaplann &inetiqpp b ésletiops, 0%@? A@Daof proaerolysin
SHBIETH ML s EnME e b Sraso s RSk et
t@lpsavidee MPPs ayyre dis ffolowsh ei The adntikd LDt of pyoatiolysinzmaPNa, deleted.

AL, R G STPRITEE) P g PSR R 5PEd A Boscrlysin

c&ﬁkﬁ&s %né&a&gér&uﬁ%dtatfoﬁg §dl 1hO [BTP &Y arhifo GO rmfeg 162, W324,
a fluorocytoneter cell sorter (F

R3el, |R&36,yandffor MFIQ% &roother embadimankef the @yemf%on; the MﬂP d@ﬁverdnfrom
TR P A AR L ARt LE bk ot

ah@herdenfHidindat, @hdd 8IAPOGLrivtd tfiofieproadrdledin Whinprises lﬂe piﬁlgrrﬁﬁitatlons
of activation of the MPP is nmeasured_ using

Y afpingd/or &V &4y o;smr fusther erpbpdiasns itheo MY ﬂeélvsqh é{ogns proagplysin
s r ct

FhFS L R a6 ResROBO 228 s RIGE Rn

MPIB cpmﬁﬁs&nﬁumtmuemtdﬂmnresﬂms Ittt tngesdcedirdctly witly the &PE-protiiimbjgand.

to nethods known in the art. For exarrpl e, the overall

stem c toxi t P,
ESERRER s b 1 Sip oh SR R et ol R Y motgd betow and
ihdPhR QY lch bh@%ﬂbﬁﬂut@d @mﬁg h&d inthé RYIR bindingjdembinoof tas alpha toxin
descri bed in Exanp . Toxi ci t%Zdue to system c

Whighy na@iudswam @,Clih@ﬁﬁi\*ﬁséﬁr% pD40P2.239RpPand3092 18 of %1@ sequence
O?/%ﬁ %? G dalglﬂ tX)hX ?S shoglﬁ rlrlgﬁg(g@ﬂg (Nth grg&}eﬁnflbtogl eftt%%g\éentlon,

MBMeﬁmgfrém aIphaE tquinciadnde mutetdoms komet o nohec ofcths ﬁ)lhowmg residues:
size of the st thus indicating suitability for
Wﬁ%Ytllz%’:ﬁ%n‘?”gf n@iﬁ"%an be tested in vivo using

ani mal nodel s known in the art. For, exanple, the in
vivo activity of MPPs can be tested using dogs, or

PP HoBific@ionsBtMePsuUch as the cynonol ogous nonkey,

chi npanzee and baboon. The MPPs can be admi ni stered,

THR préssai v éntioR Yoiemplawalfurthet mapifiogioatdfMPPy tat d®Rot affect the
Changes in prostate volune after adm nistration can

abiligy aﬁth@d\’ﬂ’ solp seleetivslydargphyprogiain etlisc Sr“é‘%&Wéﬁ’é@W?rﬁ’gl“H@ amino

a%{d ?Mbsﬂ {)I{ED rih&M G aF ?9&&099 Hodif @Bloﬂi%t et hﬁ%@ﬁcuy, and
etm nation of prostate wel ght. not e

xﬁdnhﬁ@norld%’smmambé slab)l‘ity@eunmassal thgphareacokinesicobf tadIPPs. In one

I at |.and tt [
GRS P RS BB FB5 i JouPLABE.EH Hiboyo g o
be suitable for the treatnent of BPH. Decreasing the

size of the prostate gland rers to a decrease in the
wei ght
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or volunme of a prostate gland, and attenuating of
further growth of the prostate gland refers to the
W@ RG06a33560 where there is mnimal or no increaBEI/CA210b/600971
wei ght or volume of a prostate gland in an ani mal
subsequent to adm nistration of the test conpound. In
siR41E n@Ake dif atito MrRsfraanhe ivfPat Suthbwodifietiprsemelnde deletions (for
i nvention, when adm nistered to. an ani are capabl e
expmpifeely bAST AYT#BHEP 4¢1ds)ginsesirns (Pp ,examlen@x%%ﬁr &Or%{;Slg‘teS), or
! 3 in30%e Wilvthe Wil Vo NPLS I RREGRIY @R and kill
S@é@%%?%g%ﬁgﬁqﬁ%$%ht%geﬁﬁcft;J?herapeutic prote?ﬁ%%ngg .l
netiat iptosateneslls. cu aine ainbaditriehip dythee siodifisasionh émthe MPPs result in a

dm nstered t.o a subject, [ Wb, S es can | ead
PRSP et > B0 84 85 oo 20 O FRP o R Sence
iRBGO 35 Bhe WPH Ahd nibitdigkeé SHikity oPthe MITEP YREISctivalp tddget and kill normal

assessed as known in the art and descri bed below. In

pead@ietcedh, net hods to reduce potential antigenicity are
descri bed. The kinetics and magni tude of the anti body

ry N&sNokPRsil jn the amino acid
N B R e R akTAalR: I e aminp e
setndo hagisen ranmvédaida difi¢rent réselud esated pmenplacf [aomkogtibediment,

reginen, that can be used in an i Mmunoconpetent human. ..
e TGRS SPSCREE “LORAIER A ComSeryAs, SRS ligngs SE i which
oA} MbRLATIEadidit (FR\RABMS 209550 REidhdIP ayRibstiltcdawia &nino acid
sacrificed at varying intervals (e.g. follow ng single
resisies havilg similargbipghiemicpl proprstiess ypieadlys enservasive spbstiptiongnhave
ELI SA- based assay..can be ct .t e
G e oL T RO e A B for A B BT n e
iNRRsn gaGRQUrthég chmsetvativepsubsiantiond Rty the mctivitheof it toresponding
bi ndi ng domai n of the MPP can be.fun;%ionaLLy del eted, .
nBRdE¥aapples b mincopeids et Balibe HuBHpicdSion i op@iRsrqmine acid in a
pgd?gig %5(1}11 Q%Bg%@f afddd HESRlPE aboitetiond LR 888 Kiat Yys for

suc s can be determ ned follow ng exposure to
Argy @inroy Hic foe duh;eGludbr Aspe StvFHPr Gi; disn ferdKn;pspt footiby; Bfo for Gly;

t he tLve. bindi onpi f_usi t-he t hods.descri bed
A5 B R BRI O VL A R DR A R P o
Manien vedot Tye P THM o 8elF3RE for Th; Tytfoe THE quest BhalfdryTyr; and

adm nistered alternative MPPs derived from ot her nPPs
Hgior henmtonVeler | appi ng antigenicity. For exanple, an MPP

derived from proaerolysin can be used alternately with

P . Ca C . .
AL LRI O T R AR, i
thPRsicleatide dseijaenge tthair esbdss ethate lpblypeptide usimgl dornexanipde, standard

recogni zed ot neutralized by ame anti bodi es. .
oacre e Ehcanr B o st e BERL B Agfiappocriative
bty cAHGH fasndhiaMamoRe lofief NMddafietd U BeslBByatCtt &1l YU Bacteriol.
human T cells. Such MPPs, can be adm ni stered and t

not. .
1P JaLrde1 %), ARegen @ alr, dSprINEI23ed a l238). t39Binplofh e aks (Riptgin Sci.
) i gi.n,. P ' . O0%d olod

ST B DSB8 e 00 o o
430 ApQaidhid asbookygigeisatiogand mdldeHashiologne or nor e

non-toxi c pharmaceutically acceptable carriers,

di | uents Xxci pl ents. and/.or adjuvants. |f desi.red, o
I5eRd er&@i"f’&)@“ﬁ“ﬁi@? g@ﬁtgﬁ{og R S‘V?w%ﬂ%f}ﬁ‘ét&?ni %C‘E‘H%“V@ substitutions
HOTRRIbIstR e ASind REHICALAAURAOVRM FCH GONFRSfitdnty Slter MPP
are used in the treatnent of BPH The pharnaceutica
conpositions may conprise fromabout 1%to about 95%

of a MPP of the invention. Conpositions fornmulated for
adm nistration in a single di¥fse form may conprise, for
exanpl e, about 20%to about 90% of the MPPs of the

i nvention, whereas conpositions that are not in a

singl e dose formmay conprise, for exanple, from about
5%to
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wQ208/188563L. For exanpl e,

about 20% of the MPPs of the invention.
of the MPP in the fina

Concentration
formul ati on can be as | ow as

t he concentration i nPCTIEA2006/000971
final formulation can be between about 0.01 ng/nL and
about 1,000 ng/nL. In one enbodi nent, the

a&Rg.en éxainpﬁl’is suBstititédnfof 0§ fof Aalanat IpadlmdanOD of SEQ HR&ID: 20rd ina
about 0.01 / L and about 100 nmg/nL. Non-limting
pé&@ﬁbﬁé§°%Pngﬁ?t dose forns include dragees, tablets,
anpoul es, vials, suppositories and capsul es.

Ir{\leﬁE Ethlgﬂdﬁrhé'ﬁg I@Fps”ﬁk @fodffed U iitc1de I €orl REFBmiRCAcitH Substitutions of
dragees, tablets, anpoules, vials, suppositories and

soglpgesidss. Thenothemembodimon, arMBRs ae mogified o iiclyd dramino acid

s&bé}s @ﬁ% I Wm%%t?ogﬁ&n% &hetMFlg ' ard m&(lhﬁed: 3 Qﬁc'cgﬂd% fro&ua%g SQbout

10 @mého, acidAWSkEtution. anoﬂlatbénﬁiodmﬁht SRR serd Iﬁbd‘rﬁéd, to mclude about
conventional non-toxic solid carriers can include, for

3 ahopt Damipp a¢idsubslifulionsl grades of mannitol, |actose,
starch, sodi um saccharine, cellul ose, nagnesium

I TREVEORRR BlohdrOlYsif a1 listed
R AR, s BEUARSMIBHEAS B4R ORI
ibTatdke$.s and carriers such as triglycerides. For
admnistration to an aninmal, the pharnaceuti cal
conmposi tions can be fornulated for adm nistration by a

%E‘e Seﬂ%gﬁﬁ‘g Vs malion BERTRE peri 13 AR Bt RO A7

tion or for admnistration hy |nha| ation or

spray. TheHileMn paPeHt e @PSl&s used Re84Ei n H3ARY ydes
subcut aneo p2¢u1 W SPiEaveno "E252'C'” lvélgs,@bm ar,

i ntratheca §1¥§fﬁa I'nj ecti on or i nfusion

t echni ques wbhTectr2338] ecvpgyT or i nf KsJem INa5eC t|he
prost ate g| and i$ also conteml ated  Convectio

enhanced délf4fer D2H“étaﬁ€ﬁﬁdradnl1K§?¥étﬁ§ﬁmﬁechnique

for protei S8 onten he
pr esent insg§¥?ong%%g? g?yggn be deﬁlverZ%uglong W th
tKe99d déakd@,| such a

a phar macewtigsal | R220EE epE2dsiCe vehi
vehicle would enhance the stability and/gr delivery

properti eq
for fornul
such as ar

Ylﬁﬁjs

Kﬂﬁgjp

K38

[ nvenlW38ﬁL 3 |A§*68%r

ovi des

| ar

ohgn “'A36(?t?

i filcla

nh6wth d

‘§Pe (i

rane vesi

GOTTEY

ncl u

cle,
ing a

| i posone,
m croparti

PO IBSN e P24BEN 04

cle _or

m-Ccrocas

for mul ati ok1P¥at

@84?& i $

9Q bhar

>EB§80and t heI416€e)

r\nl | f'\l rl:\

Q263C

1@4&?@ cal | y

accept abl g

BYTECT 94T | §EET @

f—suct

V\ng cies’ PO

yners

may be beneficiall i n achieving sustiai ned irel ease of
the MPPs. Alternatively, or in addition, the MPP
formul ations can include additives to stabilise the
ein in vivo, such a ser 1N r_other
b el ing e S RTEs 5 T BB, S e
cF B%s%ﬁ%ah%en@%@@h&dl&m Sori‘s@tﬁerﬁsf &l sublp peptiad 4@ organomimetics
formul ated, for exanple, as tablets, troches,
hipre ﬂgélgee-d\lqwml arangimept of ikpRobPRpil backbeseand Femponent amino
f
C}(Wj <§ gs lcl)qu € po XP%?t’lde rgk{lltadggg rs.[\%g t?ig nih‘& é)g ﬁ%ﬁﬁ{é i&%f an MPP
th@lp&fa%j tiec ailigi g lylse peéseand aelth. Fot hconiputkm owdeling 4pphBcations, a
art for the man fa ture of ceut i sitiaons
%man%ag}w&%lﬁﬁ%fdﬁ B ﬂa?e-ﬁ’fﬁ%f gl ltlg'éPé@? SR Frapgments for
group of sweetening agents, flavorlng agents,
col ouring agents and preservihg agents in order to
provi de pharmaceutically el egant and pal at abl e
preparations. Tablets contain the active ingredient
adm xture wth suitable non toxic pharnmaceutically
acceptabl e excipients including, for exanple, inert
di l uents, such as

in
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cal ci um carbonate, sodi um carbonate, |actose, calcium
phosphat e or sodi um phosphate; granul ating and
wele®@onsdEF at i ng agents, such as corn starch, oPCHCH206000971
aci d; binding agents, such as starch, gelatine or
acacia, and l|ubricating agents, such as nagnesi um
bS] exdaBhdtivit (PRAtidoC amCorfan@mith@lcs canThealetigiddad it €A phfmacophore
uncoat ed, or they may be coated by known techni ques in
v@ﬂlorélrremcyoal@was/maa%m&ﬁ%f@*faaﬁ {using spraPHeasyised e designye CADD).
S8 WOl SRS odMe bIBREDY PR RUHIE & GKILRERST 903,
action over "a | onger perlo%. of éxanpfe, a tinme delay
Phartracdudital sBioteclamlogy,y tarparmoitresst Baffalb eGowe, gllly, cgr. y165-174 and

di stearat e may be oyed har maceuyt j. cal . .
Feigtiplss pt Phameacplgey @gﬂuﬁ%’é’ 1:9359 g]i‘aé’&?r E@z }ﬁ?F adesstintipn pd techniques
WS&f i cag@imt i ne capsul es wherein the active ingredient

is mxed with an inert solid diluent, for exanple,

cal ci um car bonat e, cal ci um phosphate or kaolin, or as
Qfbgrimagiicatiang ghatmpskd wade\h e MEPs includgder axamplagnedificatiens to the
[ hxead: ;W il i . AS.1. DA :

cg oI oD PP, o TR AR M BRREA Wi thse
gesupp axs i the fismfoba Ralt sitagliadmcanjueiytsceptabloemisonan ssterifiet & form a

SR SRR ek SRR 1 B e o
if(?:cg? ul@xglgrz}ll‘ %EC A8 S0, WL GRERPY T YRy i OB, sitRGOY - or 6-

ydropropyl net hyl cel | ul ose, Sodi um _ _

nadngfieredtring. Avoing\graup$ plythe pilymptids, whetlir eminorterpymal otside chain, can
cyclodextri.n, .gumtragacanth, and. gum acaci a;
baiylg ﬂE‘r @inﬁ é’f 3rpl\%g?a€?%1§g§’gaéﬁﬁp?bgﬁﬁg%@tlgn szcllt, such as the HCI, HBr,
Ad@icUbelbiy, tSIGEdrstlféiic, plaRsd Bathiidlad diRf oRUBAOBIIS, or may be modified
l ecithin, or condensation products of an al kyl ene
to&i-Ge allivt pr diglkyl pminej g Surthergonysrtaddn ag amidsy yoxyet hyene
stearate, or condensation products of ethyl ene oxide

' tiGRahdhudd! o idnCof Ay EBRA! Foupb OF thE$8IFPpBide side chain t
%%{]216 ecaéﬂ%iﬂh eneocxycet alllnool ly o?ﬂcggo# ensat i)‘soﬁllypé r o%ﬂc?% Ao
@O fC e taltkgkye netoox CH€ sisteh uping tvieBdrecegitized seaieiqiiase Bhenyloand phenolic

58 Y oD b i T S BB et
RFY|, §Qr 00 6th &, 1, BRYIE CAL s AKoRY, TaBiekyli Q6idd srdrsfeattheteof, or
aci ds and hexitol anhydrides, for exanple, . . _

apop i rytestaboshORaidin Miethnisor @euBs ofrfhe Palypesde side chains can be
e%{'é%’e%r@ Ih?rﬂﬁlog& ng-er?; g@%@%s&m{;%ﬁ Qeggrgi%tgd wgl;/ fmypon_e of a number

reservati ve e e -pro
diyetlaudpghienizataing @roaps) sudiits acdatidtigrions. dlgratidlledan eheaurt will
nor e flavoriqggqgents Oor one_or nore swe

tening . .
adgetiegnizg yegihods Ton, ifraducingy cYShe ST, infor e rpe?iya%mdesa lescribed
HeRPRSEELARS ﬁ%@iﬁe B ARt PloRrafiss 8 HleYstridtsd B IeQSin l*éﬁfhanced

suspendi ng the active conmpound(s) in a vegetable oi

stabilite anptasple p sathpxyl-tirninalodr apenwietming esgerpe whiducoean be added
cogonut oi.l, or.in.,a mnperal, oil, su as, Liguid ..
‘Béﬁ%?‘?‘?f%‘?l’h% &0 dhat MR 3K et b p?%%‘ifp@‘%’n@. forlhh & disulfide bond,
defératienh Ngclag feptide.f Othee yeptint eyclRagsmatodshaciddg aeafdhation of
or cetyl alcohol. Sweetening agents such as those set
thigethers ambrpeboxynandaming-gpypsl ggides ek esteitay be added to
provi de pal atabl e oral preparations. These

BRPESAh AR A% BRI MRtk MbdifegiAdd LiPP irCHhie the MPPs
ant’l - oxi dant such as ascorbic acid. The pharnaceuti cal

aro hipksd ior immebilized the surfacensichtas d baad. Ahelbesg easalisl iaclpdpopspstate-
or granules, which can subsequently be used to prepare

an agqueous suspension by the3gaddition of water. Such

di spersi bl e powders or granul es provide the active
ingredient in adm xture with one or nore di spersing or
wetting agents, suspendi ng agents and/ or

preservatives. Suitable dispersing or wetting agents

and suspendi ng agents are exenplified by those already
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menti oned above. Additional excipients, for exanple,
sweet eni ng, flavoring and col oring agents, can al so be
WO p@bsBss i N t hese conpositions. Pharmaceut i caPCT/CA2006/000971

conpositions of the invention can also be fornul ated

as oil-in-water emul sions. The oil phase can be a
speeietlalhd toodnhanck aargeing NP b @rosaitd sedl. dimimobilized sddrs ® binding to a
or amineral oil, for ex I?, liquid paraffin, or it
syrege e an selidr wrigge. Preodd suitice comby pabmerice Hiths3stRpfyggyrene or
p@lg?{apyﬁfr{ep Thd QHdUBHAR m%sﬁ@ﬁstﬁe GRIPAS bda@NSn o€ bMB&iment, the
naturally-occurring gurts, for exanple, gum acacia or
saytace timchglac am irimolibized rPP,yand dx wthei pmbestroenth Aurthefeingludesrone or

exanpl e, so ean, lecithinp; ter art.j al

oG P ah i il i DR, POk, ans psvan
sABRYH4ih dfFbody.ah afHEIRIMBodimerithiht MPPN®R MiBéreRYE Eromahéibead once the
condensati on products of the said partial esters with

beadryachercthorigiate cflbiareat Mepiods ofjempbikigiag RgAtidesconsigoid sutye are
KIROPINGRL &t and 6 SRR W 620086 SAPRY MR /gsBaBE Al N

sweet eni ng an avoring agents. PharnmaceutT cal
conmpositions can be fornulated as a syrup or elixir by
The piesent inyertive fartter vantampiptesdhat tite(FP wint domprise forthermradifications

.sweet enj ng agents, for. exanpl e. gl ycerol, pr | ene.
FFED 1 MEGP B EoR o SR G RSE i Poriieuf MRy fitered o
5@ &L, VRidud MdinecaGaHR 1t ireiued an@iinoFBXi€ityd&idr GRPioSe the half-life of
preservatives, flavoring agents and/or col oring

thegapautis. pratpias rh &neveaciadhe astaForesampleitha MNPs camungdergo glycosylation,

.formulate rile i.ni I .
B b E BT RE Sl GSLAE ARy e o Sty
thBIPRIchn 88 chodiicd gy aon-halrhity ewerriag cowleat thodifieation figr eanmple by
wetting agents and/ or suspendi ng agents, such as.those
e aﬁwe&tyéfys .g{%ﬂgn@ft&s i(pegyiptignd e? ﬁwﬂ@warﬁlp%aemba ment, the
NP, B8nindliftioh ke éoﬂ%ug&&ﬁt%' ;ﬁ)l}%ﬁ%’l&hé 9BcAPBUARENS Mplofe their
a non-toxic parental 'y acceptable di'luent or solvent,
phanmaeoldnepit eproftlss. £osjogation an iba carr@d wt dndephoiques known to those

cept.abl e, vehicl es .a ol vent.s I _cah d.
BT DA GH BB e PO | Ll RS TN R o
a3 OPlafele®NLS: ks &t eoh4RLE@E et 81, SHtdkinedd: &08d1 1952000 Yang et al.,
sodium chl oride solution. Oher exanples include, =
Psoteinibng, 16:{70&d70i2083). \ipioah cpddiment\ ABHESNEHEPItPRES Sl Poidsptified

r .su i i . . et .
o 2By Bbg RS, HROR ASRRTIRAR BEE o Rhofh in the an
(seenfop exahipdd, \Seee edels. Biblagitals 48R ds2&\cls ae netheds ofimutiting such
can alsp be used in the preparation of injectables.
BB PBHRPraceut i cal conposi ti ons and net hods of
prepari ng pharmaceuti cal conpositions are known in the
art and are described, for exanple, in "Rem ngton: The
Keth6ROF preplringy MePs ce of Pharmacy” (fornerly
"Rem ngt ons Pharnaceuti cal Sciences"); CGennaro, A,
MPPPaR6MIn, to Wild pbiesdi® inketloh kdambe pripaled @ adtiyastan@4d methods, as

(2000) .. The pharmaceuti cal conpositions of th% present
knqya it e rirtd dMedifigationsp feeMP R erremertte 1o5 exaRRtle bYSpeingsring the

o LORJ o8 Y j t :

B B8 ok Bl I YERTORL (Rt DNAC EHAGKF | Mematively.

mbdifatibnsetodbs PP mhe be ntade tb encdifying ttheo MPPhgolygeptidenitstlf, using
nmel i orat.es .t he t or .charact.eri.sti of BPH

iRk Phdpake T on St FnShpelbismay ais

RGRKIHS Prfare SheWEPPs 20 drdibitotteepres@maivehiidny adik aldagfvn in the art.

skilled in the art. For exanple, the therapeutically

ef fective dose can be estineled initially either in

cell culture assays, or in animl nodels, such as

t hose descri bed herein. Animal nodels can al so be used

to determ ne the appropriate concentrati on range and

route of adm nistration. Such information can then be

used to determ ne useful doses and routes for

adm ni stration in other animls, including



humans, using standard net hods known in those of
ordinary skill in the art. Therapeutic efficacy and
W@ 2006233593 can al so be determ ned by standard PCT/CA2006/000971
pharmaceuti cal procedures such as, for exanple, by
determ nation of the nmedian effective dose, or ED50
Phdpakutioh BEMBRS® irlghredomdaidhi eahddy ef f ective in 50% of the
popul ation) and the nedian | ethal dose, or LD50 (i.e.
t he dose, | et hal to.509@of,thg popul ation). The gps§ﬁ lei
Asdt KRpvHlein e A tTRTIG FBBINPEEING QH & PEALTR SEACFARY (TRIUTES {AfR nuclele
rAREH! first | Y i 2 rSRA6H @Ps are
R A R R T R s e
availabla flomaSadask asnptedrhiereil. Iselafivnand elaning ef the avrleipacid sequence

formul ate a range of .dosage .for h n,or.ani mal use,
eqding st erou A ARt R RERH ElmasYY SRATIE fsgalff yromele
AlsiHRi Br &L, T @ReRr Phor6eNC BNMbREIGN Bioldapt Wilee |81 denst Ny EDS7 and
and denonstrate little or no toxicity. The dosage .
updatdsh Sambraek 6! ehi Molpeuty e lerpe il #heraigeriame) GoKagpsing Harbor
Y - of .; ,
P PR SR bR ALk B Wiy fom o
stiimbleeoraahiinn i satle nedetomorasshyldyapéila, danexirectohg tthe mRNAI bjpystandard
the practitioner, .i.n light. of fac s,.related to the
st s dhsn PR iR S RArom Sso A Al i SEPRT by RT-
PARS, ARHrAREAY, he nRIQY b8 s&dtbhde Gn&liingl tBY PP c&f bd HaiMdHrom an
and/or to maintain the desired effect. Factors which
apprypringe ¢RNA o igenomia DSulrarytbe rstasidaré precedurrg. Bl isolated cDNA or
appr.opriat e dosage .incl he sgveriity. 6]
BB B PSRRE A PUEGI e LR5AREAG v
tgepease wktot Bedssibjtatitical db he, instantrinvernidn f Exaqipies of suifable vectors
admi nj stratign, drug%cqnbinatio (s),.reaction )
1%@?1551' ‘?l}t\ﬂetf}oégf,mt%@» P $“83‘Fl%1rﬂ_5@ﬂ¥n p‘i?ﬁ@léls’tttﬁc?ﬂ‘&hé%fybaculo‘“fuses’
rgﬁﬁﬁr{f%s LEBNABNRIs& A hedR cHERELY BES cBYing D&t 0RGlrhdy R PR fexpression
ependi ng on the above factors as well as facfors such
vagot he half-1ife and cl earance rate of the particul ar
formul ati on. Pharnaceutically effective anmounts MPPs

f the esent inventijon. r i L
e MRERBL B3 ORI, ) ety i one o
Rdrébf the Binding dérR4ih 8t activAoh S@fuenck kaniedatadated at specific, pre-selected
adm ni stration or the Iike, according hg conventi ongl .
lpcatiprschy. in grntitezdiieespd mygeness foakitiayen detidrowh i bt afoiations
. | . p I . .
By Eoce) by A ARG SN Elne S e CFRbnnin gt o
dnd o8 medne HO thesapaptiate) nucleqtidpomalengs pp dreudalingnsquence. This can be

suppasitories, |i s, ,transder pal tches and , .

B Gr O° POMPley el vaied deiabsy BRulich anpgs it designed tht
iHRIpHAE YnSHSThGERuclédfidé Hiknagthes) ¥hs@fio® of dBIBEdns Ofhe presence of the
bi opol yners (bi ol ogi cal - based systens), systens

rewtpiicnydan el vepifebhe 8, nusmber plostgndaid; lechaidques, doryexample diygtestriction
can .al ilized with the conpositions described
%%V%f%' gﬁ%¢g%igg%§'continuous or | ong-term source of

MPP. Such sl ow rel ease systens are applicable to

If alesiteld Atfiten nistroductionesfatite | appropdate omwdtion top pwtationgritle nucleic acid

arenteral. use. e teerm "pharmaceutj cal l y. accept abl e

G mosying T M S MerB TR R iRek B SEER, ERboles of
Juithu £6Jr&sivh Wbetérd enchide ekt iavee AR IfmiRl tb,netashiidy| plgedlds, cosmids,
activity of the active ingredients and which is not
hagieriephagsess heeulpymsessnd peiroyiases, andNARINERd in the art

may fornul ate the conpounds of the present invention

in an appropriate manner, and in accordance with
accepted practices, such as those disclosed in

Rem ngton: The Science and Practice of Pharnmacy,
Gennaro, ed., Mack Publishing Co., Easton Pa., 19th
ed., 1995 In one enbodi nent, the MPP is conjugated to
a water-soluble polynmer, e.g., to increase stability
or circulating half life or reduce inmunogenicity.
Cinically acceptable, watersoluble
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pol yners include, but are not limted to, polyethylene
gl ycol (PEG, polyethylene glycol propional dehyde,
w@e 200bos3paet hyl cel | ul ose, dextran, polyvinyl alBCiGA2006/000971
(PVA), polyvinylpyrrolidone (PVP), polypropyl ene
gl ycol honopol yners (PPG, pol yoxyethyl ated pol yol s
OhPQBlled &n Ohe agtl Witk afde}stand khait ferexpressionx yeetonythat @dther include
pol yol s, pol yoxyet hyl ated sorbitol, or . L
regylaipsk SIempRjs, shdigasgrapespionah plgmenth apquirsd fsieifiicnt ganscription of
[ . ' - - . :
NS kP ARG, i ARl B AP OB af B g rporated no
thee. gectori mnclikdS. bptataentnoPuimitetloto, 200BQH0,6 Euldineans] terminators, and

references .cited,therein. e Q Psfor. Treat nent of .
PEBHEENARPOSEHIS PRy BETLT B oo BT VL G 2
rdRlatdAe eRERAEHIerdtiDVS Nink& toS 8 I ra6kic ViRldY selghdnbe BRJoERE a genetically

prostate cells relative to cells from other nornal

enginested VPR HRs, skilled invipartawidlapaicaigte tthat selection oF sipjtable regulatory
j.nvent.ion S (W r '
el 3, O e S Mot BB K RhTERon 2 R GG Ehglccra
MiErcirdab® sidh refidatory 2&mehts ey bprdestedtfmngh saridty éfisoarces, including
subject with BPH The sjze of the prostate gland can
baeriab duigal Hiralnaramatan gF INSCLePE} une, by met hods known
in the art including, for exanple, planinetry, prolate
ol ddaRDR, ¥ Hobie. sl e phddh dt@Respbblk to RAGkt@ohethl bi&Qindrogens, can
vol une neasurenent technique. Prostate size can also |
boesedagiomett g¢he exprdssion grostaesnes. Extyplen ipglude) but aeerngf limited to
exam nation or, rectal L& a d Rr PY, .
(RBOPER: ot By 0BG Pty R RAG FhARAEE e, b st
rhebedns amigel (RSMIA RSsémeorer; aitbtigmsndnryldntidlankatiiiesid 2 GHE) pfomoter.
free and total PSA in the blood. In one enbodi nent,
adm ni stration of MPP decreases the vol une of &.he .
I:b rthes coptext gﬂf 4Ry present, I%V&Bﬁl%letﬂ.le %Fesg%ﬁﬁqt%r, mgy, additionally contain
hgf.eﬁﬁéglgﬁsegucﬁ@% BQ§SeduBitel BHAY ERilRAO e Publ iAok BE thef &pressed MPP.
exanpl e, by at least 10% by at |east 20% or by at _
Hxemples G0UsIbletaologoua sucledOgid ssudnyesanclyde byt ars ot limiged to, affinity
anot her e dient,, treat.nent  of . BPH 0k
orelas RTINS dipoe DRBHRE Brar g b GiaEioh, bglilf seauences,
SRS tidhs eIl (GSY ) pico g Géquiides iand bistle eadvdimgasqueiices. The
problens with urination, such as a hesjtant

ARG AFId e SRNAIRG Ak exRTESSio, Of 1he) BRUSIC RS camRs fgnayed from the

lble 0k M prfBF 1 RE FechiuR 8 HkihUEd 3 hvh the BRPREEAA Iy Ehe amino
nt ght . dse synptons are al so known as |ower unﬁ/ary
deidacorrespording s expdsHis) of hetgFBGogrmm nipdeicread seqeehcesscak hovatained on

[ n e art i ng the Aneri.can .U ol ogj.cal i,ation :
RV et e b3S noln e ot o BRLE TP GPPE 4 ol and i
pYssi€MBs 0r the Boyarsky System In another enbodinent,
treatnment of BPH refers to the prevention or

inhibition of continued growmh of the prostate gland .
Inreae embodimenieh g ingntiap., the IS ey pssedhast listiditedagged protein. In
. . . ) h . ;
PSRRI DE LRI Rl (& Sl BEfBRT R,
above. Conbination Therapy The MPPs according to the
Treespmisidnveeors canbedamodpesdiisted saitabledhogtreell or tisewediyroae plomvariety

i t ne or e i;tional treatnents for BPH The
ety ag, bt B e pPSissa PR ETGR Cuetl dRietbeg i hpubel e
AT chrap Peotedvisas BlolecAds BISHC il &aund NN 61997 and updates);
5-a reductase inhibitors, phytotherapies, surgical
Srbeesli ey @b, Maleeylari Gloriag: 1A Labaisay plndlc pipaprg Harbor Press, NY
Exanpl es of a-1-adrenorecept4r antagonists are
al fuzosi n/ prazosin, tansul osin, terazosin,
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and doxazosin. Exanples of 5-a reductase inhibitors
are finasteride and dutasteride. Exanples of
wW@heobs3363 api es i ncl ude Saw pal netto berry/ dwarET/pabows/000971
(Serenoa repens), African plum bark {Pygeum
africanum), South African star grass/beta-sitosterol
(2061 oo iiﬁ:‘c)hfd@,dbﬁéxﬁmpﬁuftﬁﬂl@on(:tmnﬁ'elft Ikt)mnﬁdfcti{)lEdilpbﬁaatoaaelectroporation,
pur purea), Punpkin seeds (Cucurbita pep.), i ecal
ando néeglien With Jecombinggh V! Yetiomse {’%Flilﬁl?f’amd‘ih%)ia% ﬁe@%ﬁ%‘g that
. . L ;
et BELENE Hrr RS R 18] Gple bR F il 35 AEien i Gbon the
vécidoNBYsen tExamples ef hostdells meludé, dut @ notHinited de thasterial, o) nsect,
ransur et hr.al W crowave thernot herapy (TUMI), |aser
p{??‘c?%‘?&la@&a #Cbal 1 oon dilation, electrical
vapori zation and open prostatectony. |If necessary to
I @atiGsh, @ K6 taminay ibemohbeneisigto iveulhtes tHeeexfBdon of the inserted
i mmunosuppr.essi ve therapies can be, adm nj stder,eg“j n,
seqyersER &f MeAiligs s Rrpcesepbs ge@&rﬁﬁ,qcé@ ggpecific, desired fashion. Such
|
oA R LY RALARI B L e ens ) o e Products may be
ireporaht. for tRAa funcfidnooflee. pr@eing DiffGent DO cétls hagOdhpracteristic and specific

bR s RO GRaTET Pkt s Jroaine OOt did: gen
p?&iﬂ&@' 5%op§ t%gae:ll GHRQXOf SHASH %df%lnis Ncah HRPEREenEto esure thié! Forrect

ne Ther. "8:1095-1104, 1997) and antibodies to T ,
nadificationBind grdcsssing. of theafereignamarein| exprassed. Aphis exdg eukaryotic host

t.i hodies,.. anti: . | (Bi [ ] Walol
o gt BOrE R i B ARG toh B estpRch e TR e iR, and
feragbsgandidtional ﬁlb&ifl%jiﬁbfﬁlmh as ghiuodyhagon al:d plllqoblﬁquaiimh of ¢he gene

adm nistration of the MPP. The MPPs of the.prese

progdyeeen biusadhyPugemammalisn ipst P%‘E‘ iaclyle. buf are ;99ﬁ§'5&§ & @%ﬂ, MERO,
ful RPHS i above noted treatnents.

B%g(mﬁﬁlfg’tér%i on %’?‘Qg\gl\;PjF?g’ (An?;her apeutically effective

amount of an MPP according to the present invention,
Methats oficloing awd ¢xpressiepproteds are Webknoparin the el detailed tdsscaiptions

l.ocal l y or system.C ' o
L35l BB RGO SR SRRl B found, o
eNiSsle, ah €ulroheb@ebls it RroteheScpnes(Catigang . Bndr al, Wiley & Sons, New
\égi(nt raprostatically) in g subj.ect havi n% BP}—'!11 For, . ¢
npihese skilled émihp gl ofmolsRulaiyitlagickllandsTstand thef apyide variety o
LRl sGstérN &fi b i . Il used
A L T
ipapt érilies], toatlaptvertioas Aoyl itenpressnt ngentigh apntemplatan that the
in the appropriate dosage form .may be jnjected,usin .
oS pEBBARRA S SrESRERRLIE P b hEE B b o
LhIHB hote(dg., SRerdBRTe£ 8N PRAIapMInRABIEdeS e.g., COS, NIH 3T3,
systémcally, for exanple intravenously,
GHIQ (B9 aartleia cellsarinseriedllss| y, or orally, to a
subj ect having BPH. A therapeutically effective anpunt
i ' CIf
PR ShRTE FoaR. BRI SULbE RS Ao MR PR o1
desiregf the clianges it amile acid as@ertch engczred (nto the puiteimeanda determined by

weight) af the prostate gl and, or, attenuate further .
Srdin ool pERpRRE @bigrtiniie, fingd bE Byl BE oot
Bients herde enbodiment, it is an amount sufficient to
decrease the signs or synptonms of BPH in a subject. In
particul ar exanples, it is an amount effective to
decrease the volunme of a prostate gland by at | east

10% 20% 30% 40% or 50% 43 anot her enbodi ment, it

is an anount sufficient to prevent further increase in
vol une or weight of the prostate gland. Effective

doses can be extrapol ated from dose-response curves
derived from
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invitro or animal nodel test systens. An effective
anount of an MPP can be adm nistered in a single dose,
wo@eroobn3xdeyer al doses, for exanple daily, duri nBCECA2006/000971
course of treatnent. However, the effective anmount of
MPP wi |l be dependent on the subject being treated,
AL R BeM&fvetty aadi@cted peprodch tth éntodming motatidsiing ratueAly exdcurring
and the manner of admi nistration. I n one enbodi pent, a
pqrﬁé@rawmrpféaﬁ |acleerl @eRg GXEreaTRg hPOTEOrRNENIBHCIR £ gg?lﬁvected to
rafng Eﬁesxg ? fechflqurd ki Ehegi?@gﬁbgédﬁéﬁt%&ﬁeééﬁhgm screening of
mms ere ntraprostatically. In anot
the ninmahi foems of the ploeirtheugenerated yoelfl hbaw the edeatrﬁcwnon a1d ispdation of
can var fromabout 0.02 to 40 ng per gram
Nﬁ@é%@ﬁfdé“% Iﬁ’feselﬁ&ﬂ’ﬁaﬁf %Btered intraprostatically. In
anot her errbodl ment, a therapeutically effective anount
TRE MaPs WERrdimd tovihe )Srefsér@ fvaftitcal) ald bt Preparedys fragm@itsaon fusion
prostate weight, adm nistered int rang,POSt atically. In

pmtmsheA faviondrefaint s oae tHutha pelvdescan MPPetitked ttp e g acid
? p{lP RCd& ﬂ&hﬁﬂfi’lﬁﬂ hd er?fb‘?lﬂ 3o s@le&@e?&a@@crangrl@lmnomal

dm st ered | ntraprostatically. In
pﬂa@tateh:ells elmmd embodimend, thdethapeirto acall sequeaées atstriowsoratheuidt 6, 7,

8p§ d@&?l\@:\%%mogﬁiﬂ abo : On?faégogga??cgﬂygr?nm

anot her enbodi nent, a ther apeutically effective anount

MthaAH fd\/%ﬁkﬁ@ffuél@}f Moifefn@ ArealUino®n @t those skilletitn fhe fartgF @example

[gsqostate \NEI%[ adm ni stered intraprostatically. |n
Pak MootV i3, disslpsesmresiods o making Susamondecylss gomposed of human

Nt ranro
e
sablathgniactor, agtokint elymphukinen intalealin usmdwpeietics glowtniastoo ot 1L-3

1. t o about anot h r odi,men . .
Véqwfr;gclt‘ Pyeati Ne- ré%gﬁ)ébéo N %rlgﬁe%lﬁ&ﬁenéf?fbon of Tugiogproteins
Pigslngl B sdble! dhait Nt ﬁ@l@cm%&ﬂ%ﬁmstaﬁuﬁﬁéﬁ&kl M€eptor covalently
avenous dose is about 2.8 ng. In one enbodi nent,
lmheddﬁﬁdmapv@cmmtﬂapr ost at i c dose of an MPP for a 70 kg
human is from about 10 ng to about 100 ng of MPP. In

61pﬁ)arh1%?r\}l};ggb 9 bge\.[}%d lt(oag%n%;afteﬁﬁl:é g}f?prr%tgr%fl% £or u}%fﬁixlgt MPPsdgﬁevarlants

f@?ﬁwﬁts , . ﬁ&rﬁﬁ) I¥ikied td> pthan ahine racidndeqetnessnsuch am a prostate specific

fective intrapr dose .of, a Pfo
s PEan et ?iﬁiﬁkhﬁ 2 Gttt Lats 5 EgRS qu% u?%i to space
f ek la¥Btol pROVIRIRBAIRY beweASBem. Th
tﬁ@%ﬁ%@gﬁ?gﬂgg@ﬁn 58 &) f(gl?etrg 7t(())p?(§;;1 human. 1n vivo e e
lmkq:rrreglsn mgqmﬁraNPl@g)o)g@emyde af tbgtmqm il \aad {560 @einoj a¢ids in length, for

addi.tion.to).adm ni n

bl 5 0P AR BB el IR eeiTng P! Bl §Ceues
@ Bé 8&SdnBd toUF hIRjvetha ewél moRowlexckh igld IvtPact iimdepdndently of each other,
Nucl ei ¢ aci ds encodi ng MPPs The present inven

@bt bmlaﬂ@@n&ﬂu@&d@é@lwnw&r@@ sgeqndary étrucmWh‘ﬁh el ipterfere
\91[110 tlgﬂa Pdo :ﬁﬁs % fie Hoeﬁ{) 3Eﬁav§%’ffmn§l‘ ﬁﬂir%w or charged

ecu €s can t al ned t st andard nolecul ar
dhirattendyic |vettichr camtair intetaet with qlweﬁmamdalt metemetq)tnam and/or (4) provide
i nf or mat.i Onffgtl scl osed her.e

570 R0 01 DG G 1EPICUS SHRACE AP R iy Xt regions
1§$lﬁder@l§ N snGaA dird ORSneuRallafin AN SBEHE MhEesnddAls, Q‘Jaﬂ Slﬁcﬁbe used in
fragments thereof, provided t hat t hey encod
th@ finker speaencrPiiditapal aneing agidsaian b ieluded sthe laksr fq H@Vl%umque
particul ar degrees of stringency vary dependi ng upon
the nature of the hybridi zat44don net hod and t he
conposition and | ength of the
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hybri di zi ng DNA used. Cenerally, the tenperature of
hybri di zation and the ionic strength (especially the
waoseagassent rati on) of the hybridi zati on buf f ePCT/CA2006/000971
determ nes hybridi zati on stringency. Cal cul ations
regardi ng hybridization conditions required for
redfricAdn¥iteQinRky linketideqtiensgmouidilitate borstrudtiog efithy fisiods. Other moieties
di scussed by Sanbrook et al. (NMblecular C oning: A...
canpdesy bt BEYdedn Ay desireddihgseSpp i“r?ia]’dﬂéﬁ’é‘@“}g TRen, S“%Q%?Vld‘“ or an
ter ki zat ' r get
ey ¥ it RO a8y poUfIAR AE WA YA Be hsctly B pullifn and
potssing ofithe fuskon girotéinin edditione dejectablarsdrkers cantbie ptiachgo thy fusion

a tenperature that jis.about 5-25C .below the,nelting .
PREHOPALa e e SRR IRR e h TRl OB G ORUTE b dpiore
cEnveRbitlyC QA e ih€ideGhdigiuclidashzyakee Hluofbphdred, andlthOlikd.

Na ion'concentration (or other salts) at pH 7.0 to 8.3

and a tenperature of at |east about 30C for short
Fpsingelsthe audleic agd seugmenefcthe MAP o‘%é‘ﬂ‘) the apglgic @‘éﬁ gequence of another

it c [ kBt ikl on; :

o0 5 5 B L8 B b e o i
veandi Altamsivelf, et gemesarSBPEofedSdrently MaCh ,ve§0r edukaiigng the other
phosphate, ‘5 ni M EDTA, 7.4).at, 25-30 C.,are
oBiy Tes S pcahiars P ol 1o doBing e WA i Mefengs phayell s
r%%ﬁ@%s@%ﬁu&fces{ Biferd & RiricBorCsd Sval Inkciid®to thd le0B of i@ferest. Genetic

ariations in the nucl eotide sequence of a DNA o
nmpdrist (PBAWendodingednat polypeprigle: Reptiderilinkeraandd thseeflies rrodypgptide is

.th ncode rotein. Far 4 ' ' .
ORI hEn. Pl PIATRUG A PRRLREU Gano
cBIECfR B plPbacthib S cast, setteellsam mastenadien cedls CEhe ¢randfatmoé organism
changed wi thout affecting,the gﬂino cid c ositio bl
i EropR @ne Hie GERIEM iokitedi by stAndarl decRHaesIORPREIPICCY e fistectable
Ldke ! ﬁij}bj' afa bdiehigRMRIUAL is used. The
n:}:’% esh%a?sﬁgﬂgﬁ%%]n%ﬁgﬁﬁlggﬁﬂgé e d.er?vgld fr omg; .
resaftimp @roclectDiNAemtires udve plotiim g fesicarmdeteid, Whigh hasttkegMRBB dqired to a

t echni ques as descri bed ove, O nt hesis .
SR HISC orPRTE dth e s \RkaeaAmh by T raED I e, te
paifibd pRRtn 6ANBY, tthoAambR, bibfecloblio SRatweNGRs i SDE@sBacrplymide
virtue of sequence variation based on the de?engracy
gofs, aivetrapsfeaed enteoHisocstdoss| membrenephlisriepnedestiplishgd anetliods. The
di,scl osur.e. The Q. ' ' : OV . f. .
g o o BRP B OSSR i
thoinypepilicdmporent, iee pblybistidinessgrmdiontheMRP. | n one
exanpl e, transfection of the cell or tissue occurs in

In t

itr is exanple,. the cell qr tissue (suc S
1 napoiadecrdng el PP, <O Gt prodiegt PR EiFes HhEF afehene.
biide BEhde¥R/cs S5 itRd MRS  REwdeR ThaMHEPN gndathe stREGRAIfD Qargeting
the protein of interest. The transfected cells wll
qoroadhuder £xampld, Grigronpirant fusioa uoteiarpf hesingde shain &Y deagment of an
i nto, the subj - e : ' | :
4Bt 415 - S pbn R BE R, Recol G nEHE I in
at)bjge Eluston etatf Myth (Bizghola®03i46t88aihous, or
intraprostate), and transfection occurs in vivo. The
cientific d di c rocedur es ui r.ed. for. hunman
g ot crgigre il n BE kSl TSR E A R DS SR i Ry wevs
Widout ﬁﬁé’bﬁﬁ?ﬂfeiﬁi@o & Q&tivith toD tIOsNRbde Srdtéin.| Bor @k &BHIETEIR can be
in US Pat. No. 5,529, 774. Cenerally, a gene encodi ng
e topreduse Nariatiags in ke ANA Fequenge Whicledicpdey ab MEE e puch; variations in
cloned into a viral expression vector, and that vector
is then introduced into the 45arget organism The virus
infects the cells, and produces the protein sequence
in vivo, where it has its desired therapeutic effect
(Zabner et al. Cell 75:207-16, 1993). It may only be

necessary to introduce the DNA or protein elenents
into certain cells or




ti ssues, for exanple, the prostate. However, in sone
instances, it may be nore therapeutically effective
w@anwessispd e to treat all of a subject's cells,POr/CARN06/000971
broadl y di ssem nate the vector, for exanple by
intravascular (i.v.) or oral admnistration. The
tHRUIN £ s€quarite @ncodiig @h 0EPTedaa ddiusd tb bptinMRPfor sodon eafertiive in a host
control of a suitable pronoter, Suitable pronoters
ogthiiged ©arxpEsss (hseRfoteHic 1o sy G5ain DT, AU S Hat faqditate
ggagmﬁ nativepronoter, retroviral LTR pronoter, or
enoviral pronoters, such as the adenoviral mjor
| ate pronoter; the CW pronoter; the RSV pronoter;
(hhﬂuwﬂb&eﬁbnma@ﬂeM?Fssuch as the MMTV pronoter; the
nmet al | ot hi onei n pronoter; heat shock pronoters; the

| bum h Nl st r
54 DA P BRS04
MITS &Mres{éﬁﬂﬁ?&nﬁbn vian maexammph-eovatehebqngpmﬁioﬁr Noa-cavalent
rost at e- speci fi such.as a probasi
infpraftions £an PiotaBire Py de oRBOR < bR SR PR s frgolved in &
IGR8 zfpk& 504 drﬁ?b ﬂ%{éﬁﬁGOﬁnePJc%mﬁérﬁek e, fﬁﬁmsaam 1992).

aci be administered to the subject by
E}mop\has wé tad ditlsnahimoseowldnt weeradtions etmhwlbl v rare mokc resiristed to the

reach.the a riate.cel These ,net.ho
b s g
QlptbP Riith Aligaid] r@nﬁﬂqﬁé bAkhAthe ﬂrzfginﬁﬁtt WaRSulsaAte DSubstrate analogue or
Fra erwé or subcut anéous. The reconbi nant nucl ei g

lamdd biptim oblsctineyithy ayidia op strapaviding flectin With garbohydrags; paigsy pf eucine
[ 0 t [
PGP b 5 apt PCERLRA 58S It Srins homotimr
ap® hetenodiiness, kmownads tle axonAS i lenotvin Onl shef aot, thesMEP nay beakaelified to
DNA or |i posone eg %gsulatea DNA, as further deacrlbed b
igrdids e JRSEER A1y DOREE BRIG 4nh e SRS ERIfe AFeeying flgnain may be
nﬁ?ﬁﬁé’d% cm@@mewhéaherﬂ&n@nﬁe &&hﬁgﬁfal@t al., Curr. Top.
crobi o | munol 1984).
Alternatlvely the adenOV|raI vector is a nodif

Aadeateut Helags mey dakeithe farm of aglisulfida bondy The rEtNPo ﬁm@fimg [gae of the
c?%@gr%\é trcgrl} begﬁn ?ng? 5(2 ?"Z"r?ggg‘gan‘g‘\?‘]ﬂ“%t ?ggné {hfigf{' e/\lﬁﬁﬁﬂpél}e use can be
n@dﬂie RO \inatkally' octubiRig aRteddaesiduer dhe aevoap smrrﬂmlem reas be derivatized

sequence encodi n, thera ent, and.a .
i oo B3 Eo8R FRELE W (I TRIN 9@%\5 Gt aoBnstr Agemaively, a
s'ilhﬁ)rd?ﬁ?%tug %1@%%2'51’[5@1@_ Qs E@r%fcércykt&né feSiBu tante ulltﬁﬁﬁéedtuglﬁg solid

maj or oviral E3 DNA sequences IS
phme mim@sdzer iechniques eFarf examplepthet ingrodirtiom @f Eﬂlﬂbml gfouPS into

PO e PaNSUT PRy R IalR0: a1 T or 1 at e

pronnter I n anot her exanple, the vector is an
Beene st RciRmedlly modisied %‘gt)mc&tmteclmmudewm h@ilﬂmlr}w gfoup. For

Pat. No. 4,797,368 (Carter et al %2% N% %
emile, Tauts srgen) (-ipprotpanerioh 15k LB RPEAAI) can be
Lgsg]foqgﬁdgg% e‘; suﬁ’llydryl grouF( oh ?hma&]an@&g Suchhs 1 %r%?ém&@éjorWrmmal

i orini Virol. '73:1309-19, 199
Minds. A preteinar pqalde heddod stithUraw'd ragod cali then te@ctsvvldhammm or

I%fgﬁﬁ? n qlulgﬁ%ﬁ lg'lele,?1 gl%é%ei tthtrg?,gegta gﬁcgnl\ﬁds %ﬁc&glrﬁ? a tﬁg?{)%'ridyldithio)
;ﬁsﬁ&% r @pDey C&pssludﬂﬁdnﬂﬁfl st gRalaleiaiidmatiylidyaloRXaRALC &frboxylate
nce; er (which may be an adenoviral

P@Hﬁﬂ%?méphﬁnF@FéV@HbE#BHbter) atripartite |eader

sequence, a nmultiple cloningisite (which may be

asherein described); a poly A signal; and a DNA

segnment whi ch corresponds to a segnent of the

adenoviral genone. The DNA segnent serves as a

substrate for honol ogous reconbination with a nodified

or nutated adenovirus, and nay enconpass, for exanple,

a segnent of the adenovirus 51 genonme no |onger than

from base 3329 to base 6246. The
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plasm d can al so include a sel ectable marker and an
origin of replication. The origin of replication nmay
wheooa/188863 eri al origin of replication. A desiredr/OAZ006/000971
sequence encodi ng a therapeutic agent can be inserted
into the nultiple cloning site of the plasm d.
ORKAINP b 6rfec ful Hipdry 0grSupshateCiteseftionbRcl s@thohent th@mid @empbieats are
nmet hods di scl osed herein include, hut are not |imted
perdfled; R GNURE 0B <aeh POmRPOPEY! gy seAbees; fhs spBpoRshtsatre miygd; and
I I P
d%l(])'ﬁ' ?g%§€§ fcfrﬁat\{% %halgve@ t?\lgrogeeg t(())géégm 1%‘19{1 oat Eﬁ)cgﬁ Jf%nt:fﬁegat&ré’ To
iprove dal efficieadys oOnlee skuplhhgedeacnon hthe anybteing Ir‘ﬁsuzl;,pppé@namé the

coRonE e 416 AP RERITs SRR PR oriiy SIS R TR sl mcare
wWimds) althlém§2W§e&&@yAcm (rmmm& ed- dlmlc?yﬂuﬁhec adind llhbtﬂbc& known

in order to further eval uate their ef |cacy in

irt the at rFioHowing tiRPeaction theométwteas ﬁlalyér@mg@w% iphosahnse W@redfsarne to
r%?q%rgla go%iulgét@equ%le Fyles, Eé \ggreogﬁg gﬁ?lgﬁythe ﬁl&e' V\ﬁ ltlféﬁlcamed out to

séAeRd thé ¢ddehoasd cthi?éslﬁﬁenhon ﬂrdm it$ ¢dnstitaend pdrid.on lhreitiasigb sjzet he
MPPs wi |l be evaluated in a Phase I trial. Typically

Phase | trials are, used to rmne the best
THE RPRPERACTOASY PoiERdHEE BB OBy o ap BECY g 2eo
(&EEGf 5@&’6@&%& mq{/Ialﬁ‘éfQInhﬁtJr éiric%upﬁ!nﬁﬂ he pgxicity for
e c¢onpounds. Phase | studies frequently include

| aboratory tests, such as blood tests and bi opsies,
T atqatateespcqn’réc @fgemg dpmgin adeheffopn VIBP cerh%!anlzreWJugatp%through

t h b I
APt I ey PR e o 8, B e
nﬁﬂﬁi&doéouwlfg (fatlrdxﬁlgplt h@(n iEDC drhactidask BDC)f wpd dld ye of 2-

i ncreased group in order to determ ne the
imipeivRlmeL &1 GPBYEQ ee&gs'g% TNRD) 21QERY {heh highs&r) Frosylipige and m-

rﬁa@éﬁhﬁfcgéngé'l %X)ox?s%@&ﬁhﬁ“’&y?gstéﬁ(lﬁb s§ 8 CAIMRMIAgent 'V aBious other
process t nes an appropriate dose to use in a
nsatiivsle gfi entjugtias kndwn tin ithel art AarPheismployed to piin ghenprpsate-specific
conducted to %%ﬁgper aluate the effectiveness and
targetmg Jogpin apdt hase Il trials, the MPP is
adm ni stered to groups of patients mﬁth BPH, using the

$ﬁgﬁkﬁugﬁanb@qbﬁuqﬁfectlve in Phase | trials.Phase
ials focus on determ ning how the MPP conpares
to t he standard

S dely acce tr
Tihs moepgeation of the MIPs cabéiSP eondycled, gﬁaﬁmgﬁ i 8’&‘“11’66 for
aﬂﬁfa@tfurl n%?ur‘ﬂf)seﬁmtfsﬁlg @Jnﬁ?rd tedhBiqRest Kdo@h MM thdark V\ﬁclﬁrél%rge scale
or exa one armw | | receive the standard
femeeatatiem tprocewsest fal produstipy) odrreconthinant mteua;r @ ultraﬁltratlon ion

ceive MPP treat.nen .|
e drdralo g Rh AR ARG BBty o Paton of
rs&hinanepisteb.f ecti veness of an MPP. Phase |V trlals
are | ess common than Phase I, Il and Ill trials and
take place after the MPP has been approved for

st andard use E|Iglbl|lty of Patientsfor Cinica
Methadsof festing MPBs nt eligibility criteria can range from

50 e S5RGBT My

deleB@eYRAN %rostq{e%@l%s erhe RBiiB/ I Bl MPPGS selédtioalgl kﬂﬁirbstate cells can be
count s, %3 0 function). In one enbodinment, elig
&

tosied singsst esbriguedikagpo Bele aitt Fxamipry methginef 'F%tgng Candidate
criteria may also vary with trial phase. Patients
eligible for clinical trialsdlcan al so be chosen based

on obj ective measurenent of urinary obstruction, and
failure to respond to oral treatnent for BPH. For

exanple, in Phase | and Il trials, the criteria often
excl ude
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patients who may be at risk fromthe investigationa
treat nent because of abnornmal organ function or other
wo 2608353 | n Phase Il and 111 trials additi onaPCT/CA2006/000971
criteria are often included regardi ng di sease type and
stage, and nunber and type of prior treatnents. Phase
MPPt hiedrsvidigiulovwy arddiliel Bxamples treluded hmelhl Cinpakitlad fnahe art will
whom ot her treat nment oBtlons ha ?een effective

umlggptaad [that pthieraqngth@q;m des p%,cqgg\qlﬁtp YWgp the art and are also
sRALE 'f&'t&ﬁ@%@e?@?’ \Sﬁhr%t[) BRMYeskif? ﬁﬁ/hﬁt%g drug therapy or

surgery, e treatnent has not been
effective. Participation in Phase Il trials is often
Imggo mcthpdsd based on the previous treatnment received.
Phase 111 trials usually conprise hundreds to

]\{}E’Oléllgcaopdj %@fthé) @I gehf:ﬁqgé%ﬁgf that Qi d’] éaﬁlgﬁatg %ggﬁfc oQfivation sequence

necessary 1 n or
cahbd ested tihetheir abwityt toule dllezfvfeda tbg rthe sp;inmmf&eproitzhespemﬁc protease

effectlveness of MPP and_t he stan
avqor lrreBtg) megieds knognmthe arf¢ Eor %ﬁ@?lﬁdg‘ﬁ”g 5}%0“5@6& it i Varying

BisRbe Metd ?pﬁﬁﬂte Froleh@2Rd W tftusiibe Bl%lich@s @hse é‘l@&roblibresed

er to cove di sease conti nuum One skill ed
otl tS@SdPAGENgHB aahgeayegeanfahe MEP cah bhpssessed: by exieminiteohe alsz the
desi gned %o e as inclusive as possible wthout making
p?ﬁ@“@@%@@tﬁggulation too di verse to deternine whet her
the treatnment mght be as effective on a nore narrowy
16l6ideme detpoyitg dtieviPPs The hawrteerdinvbateé with ernogasd @taingore-forming

included in the trial, the re ica the results .
o Sl L8 TR BB SR e RSB fon
pﬁﬂﬁift? cdn e thdiddBh § - heéﬁlgfﬁﬁﬁés sQf krPRR!iP Beiaftt An example of a suitable

participants i n eac of clinical trial is
asoansd dbacribdd iroHbeardj §. Hl, and Becklpy dl. hal995 . sAdtivationoff the hole-forming

wor ker i.n. the art. Assess p prior to
AR AR DY %%?ﬂw@IEBﬁﬁ% nZﬁ%ﬁFnl ﬁ?ﬁggég%dy, severa
nmeasures known in the art can be used to first

MPI&,Saﬁe(fr&in% hﬁh@@%éeﬁﬂhﬁentlaﬁtdn&ﬁttestedm thdir sbilith & la prestsedells as
for exa

e, th b |
5 s oF B4 S RRBPEAR FyMBOREE AL Kok DSBS e assaved
zhj 9 é’l/oor C&ﬂa@}% ﬁfbﬁ etl%rcg(]:]"i’iﬁé'lﬁ %ténﬁc&:ﬁg gf 48 stictdd@stic¥IPne are

tage o |seas | or y prostate si ze.
g@@bm i sid apuromrateodienmpandnthelcamdx@ad MPP; ialaddddPPAfter an appropriate

i cal | dn1n|s er.ed the trial .participan
D e e
c@érthﬁﬂnrg%@ﬂ QSRR fre MRIIXGbWR T thé aft ARG ﬁhcﬁfde Clﬁﬁ@ﬁ xfbf htnited to, the

MPP can be tested. Provided with infornation

rpvagusin reflestipn teskisenbiclda &s feancpsiar (93¢ dim |%ﬂ@fhneb L. 11:48-50;
¢ rig+ L) d@b&({)'ﬁuﬁ‘ e LoRPLRRY hés: ﬁgg‘? 33306 05 19§, ﬁf&tmfs SHD59), the

rials n one e I ment dose range 'S
ilff@fll’(b@lﬂﬁlw asayQRubigétein 2r 05 t(3398) V.0 Mabio Lﬂan&ﬁ) Img/ @2 113-118) or the

B o B0 Tk 0P, RGeS
g@@g m@s@ﬁ% D@rng‘)@@% fl’(ﬁg%r 'tx?pefnrtﬂﬁ@ @ﬁ@UtNQnQQuSMermally

to about 35 ng/g prostate. I n one enbodi nment,
aaMklmanvg@lsodaefuscﬁrf(ammple)ﬂ@@eﬂ@ﬁg YRoAQusous Ore Sejuian Cell

]f?rplétg?aggrbg,%sabh% (Ej %?[Ot% 8%‘ dtt%' %gligr}sroﬁ‘gggell' strvival in

thE asdted cﬁ}ltuier\wﬂfl@ll&[fﬁﬁdl im&rme or alod:o&etrdslanm&es $orfexmmiple, untreated

about 0, 04 rostate to about 10 ate

TGS AT HEAES T TS K D LR P BB SR N K g rapeuti,
prostate to about 5 ng/g pro& ate. In one enbodi nment,

a dose range is fromabout 0.2 ng/g prostate to about

3 ng/g prostate. In one enbodi nent, a dose range is
fromabout 0.5 ng/g prostate to about 2 ng/g prostate.
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Phar macoki netic nonitoring To fulfill Phase I
criteria, distribution of the MPP is nonitored, for
we@x@ipbass3 by chemical anal ysis of sanpl es, SucPCEHEA2006/000971
bl ood or urine, collected at regular intervals. For
exanpl e, sanples can be taken at regular intervals up
otldthdr lapbiiste coRtrbl0 MEPs@biisidercdhebeséféectiveaih kllhlfgmmmi pkdstate cells

anal ysis is not conducte

ot S aps el cledeasie il GEVEL dre BTPl s e b EER AL Ryt
3&%qﬁ§£8Mb% olPledstkpgezer to be stored at -70 C unti
anal'ysis can be conducted. Sanples can be prepared for
anal ysi s using standard techni ques known in the art
MR comprismpa mtostafe wefiptaegsting deragin lsen beewsesishiog therlro%blhty to

h |
SSHBTR T A LIS e g TBRSe  c
nddital YeStitd Eellsab ligbailay itorkilctlly fom extipe rtissueb. n&lteaiatwdy, flow
harnacologlst and used to determ ne, for eé ngpgf
cxip@etria medods as 5Py inthei aivemayrhsisest R<lpErmRinnH ap VER somwrising
phﬁ?ﬁ e sgg 11ncgta&fe uF%a(idnﬁﬁH is ik %)E)? ectity BRAPRoRhte @ElIsA As yet another

S a neasur abl e outcone that indicdtes
attérﬁatﬁé ftb&:bmdaegl bigand dr the prostpegpadifieriatesting ainaiatcambg indrporated

end abl i sh rior.to Q ncenent ., of
&R EF LIPS RETRETT D7 BUSeHAMESTo FRE TOREC gy meesured
upin%ﬁl@thg(ﬁs b Biafloitkys€ Hillddrih Bk art Exanpl es of endpoints
for exanple decline in prostate vol une,
decline in blood PSA | evels, inproved urinary tr %
Assavpvibieh can bepisebiedestine MERS afccrie ta e nr@em e dfionifey heir ablit

QG 6 £ r
§S3eeTicely TR BefsEhe Rl G il ECRBAI fo WGP 2 apd 3. Fo
cRABE b MPR/ BMngOzn PsA dichvage aitd gan;hecmsies@é férats ab111ty to spe01ﬁcally
therapeutlc kI{S or ggcks c ntal or NﬁBs PP
lyse ESAppadurigestly eompatdip dsi {i5h 1ok AP Sy PIGHU g el MPPs
MREnd & th@ﬁﬁesbrﬁ ihatidd fAtdEMacRl Bt PSASrdddBsg calh (Jach as a
provided | kit in unit dosage form | ndividua
peastaeoret ) peomwte lysiparki death afthp eelp aclRugfecgnientraiiopaihan are required to
ntal ssociated MAt e
k(';lgﬁ QR g rpé?qa Cing Cﬁﬁ‘ g ALexamp Y)\? gg g?st \Q’(}gﬂbgtﬁcﬂ;h, f383dor 100-fold
180MRbibaRIRddhs. agency regulatlng t he manuf acture, use or
sal e of pharmaceuticals or blologlcal products, which

notice reflects approval b en nuf act ur e
Agwiedr ot enl-HEnan Bl (anietide it MRS B e it an

aile Nar@PLo} 151? SVNIEE (fof QRARPIE. BB 1BE A'[ﬁ’ér@a@q@'ﬁé Culture
era eut|caent for use in CorTb|nat|0n with the

QdPRstionf Mahassaaneﬁr)t Esamplahel kuiteblaeprostie icethhimds yfor dhvigiontesting

54 B SRRl P AT e s

therapeutic agents. Wien the conponents of the kit are

P ne¢ksdB( tHeNoxaEiey af1thd"®IPEs td wpuipdlossand cellls omsalsd b‘ﬂslnitlaﬂja agdessed in
sol ution can be an agueous, sol ution,

e ST i G5R T SHmplenybnr i ok Ry B hasfected i
9%thntﬁé/ MliPSQrL d thbg téé‘@d 'aF Hfffe?e'ﬂg tim® Yoln®OR11oWinp ichttenEe their
opper or other such ke apparatus, from which the

mhmtpsusmg orstandayd bebnadrmsmwssueh eglthe @SsaySmeré?nd algve, or the trypan-

laf.\) c?x%g)tng%angﬁg Xga% q\ﬁgot Ee aﬁg?e)iegtfh {helff %y%th%%zet BﬁA for
éjd'ainﬁlé @ing ab/t@?rhidhﬂeﬁﬁdﬂ)rﬂo@dhﬁh asay, tahld?fdf Ichan@ékﬂm aelld bﬁcﬂe(xlwhrhtjts for
contain a suitable solvent for reconstitution of the

| yophi | i sed conponents. Irrespective of the nunber or

type of containers, the kits4%f the invention also may
conpri se
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an instrument for assisting with the adm nistration of
the conposition to a patient. Such an instrunent may
wheooan3isshal ant, syringe, pipette, forceps, neBSUCALNN6/000971
spoon, eye dropper or simlar nedically approved
deI ivery vehicle. The invention wll now be descri bed
éﬂ\e uehes emalardtooll sqreing dssay iexanjyicden with a Wdrbcyb@neter cell sorter
rstood that the foll owi ng exanples are intended to
kf¥<Vri be enmbodi ments of the invention and are not
|ntended tolimt the invention in any way. EXAVPLES

{fﬁofmmﬁé N redviRveidd MR BrseftRfcahiss be tested
e xanpl e

descri bes nethods used to produce the MPPs
aakmlyndmrtge 1. éﬁ@bmmpémtﬂ@ MPPs pan benipeyhated rvitissestb gy 4 syitable

pgréq?i- Q?fetdth? V\%{fﬁ a'lhbc etp%l a‘éF &QXH S‘ﬁl th;:r W nggaglrutéﬁ %mlng for

ekaneld, Sleatishhbrasit asd d&lk@fneﬁﬁtahaiglﬁs cfaa1echepha>seeeﬁ bandpeomaspoading
ot her MPPs which are activated by PSA or any ot her
tppcyated MPBpeci fic protease. Such proteins can be
produced by substituting the furin sequence of

PI9ARERbYSI N With a prostatespecific protease cl eavage
site, such as a PSA-specific cl eavage sequence. TABLE

6 Conparison of MPPs with an activation sequence

T(h@ mxacntm ofitge ¥HPs aecerding te heiesens inypation cprebatevedyy vipgaccording to

%%ﬁ By PChAbER, e M ERERIE kLR e pps con e

EliR Ril(sab0042 4f 44& (k. BBe)l follbiging a single
2) MPPl KVRRAR (aa

RSSO RE LR BRIt & TjISRES S grgposiat

B iRt f(zﬁiaM‘ﬂﬁ‘!:aﬁﬁﬁo 8t as%gogzd 5) \l\i@ féh) extrmple MRP é’dmlnlstermg the
RRARSV (aa 427-434 of ADSHSSKLQSADGA LEI'PLD &

MDP BEGes, BtsN@makeyshanged to (aa 424 448 of SEQ I D NO
7) HSSKLQSA (8) I\/PP3 KVRRAR (aa 427-432 of SEQ

A1 e b, st o

X g&'fégﬁiidg )aiﬂclilgﬁlﬁllgolkagabﬂfg] fﬁ%eﬁﬁsi)ang&g%}mﬂ iPlvBo using
a(SEQl I“Ddﬂé)kn% m(tﬂgf}‘rtTﬁg ?%PP@ es 6 Vivh aqt; @%%Pﬁ(ﬂaﬁ 3& tested
%rd%%e o d‘%é Ihlm mﬂﬁﬁ‘t@@ sfcW ds dnd )fﬁl%m'gl%g&ﬁ%k'eﬁ é@@a'n@e and

ch the six amno acid furin
pbame d8e MEBogaml b:el admirgstered, (faméxamplac byl perippgl- mm)rqsfatnggu;cnon

pl h S
(lé;@ggpﬁpxépx)oWE,'volEJ @ﬁfrﬂ m\é\%%traggrb?%&%ﬁ%vﬁ}la:ﬁa}ilg?o&éga{niole by magnetlc

BIRARE RhaeSgbr B9 PUSMERenh Bxavifida€ibn biBe Hrakthid tiSdue andgeletirhi@ation
was replaced by the PSA substrate HSSKLQ (SEQ I D NO
@prosRecumgiitnant PCR was used to substitute the furin

site of aerolysin (amno acids 427-432 of SEQ ID NO

%9 ndthd t{b Q'e,PﬁﬁPsS’ 9@%51&'0‘? dgér@a@i‘ﬁgghae Sikd 6f ﬁn@%@sta@ Md v arSanimal
1 or ZB usi ng et hods

model, or attenuating further growth of the prostate gland are considered to be suitable for the

treatment of BPH. Decreasing the size of the prostate gland refers to a decrease in the weight

or volume of a prostate gland, and attenuating of further growth of the prostate gland refers to

the situation where there is minimal or no increase in the weight or volume of a prostate

gland in an animal subsequent to administration of the test compound. In one embodiment,

50
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previously described (Vallette et al., Nucl. Acids
Res. 17:723-33, 1988). Briefly, reconbi nant PCR was
w@eebosisesl in a final volume of 50 ml which coPCECAZM6/000971
0.2 mM deoxynucl eosi de tri phosphate (dNTPs), 0.5 niV
forward and reverse prinmers, 0.1 ng tenplate DNA and
MEPP5 cotiénipated Dnthel prefent podnyiok vase adminjsfered Re arc4riiroal, Betdpable of

2ot (B e 8 TG ih T 2

Screening transforned cells for the proaerolysin

insert was performed by PCR using Taq pol ynerase. A
Dfét@-,bbzahdn meﬁhéﬂﬂbfﬂlﬂmﬁ@&tbzgﬂml on buffer [50 mM

1.5 mMvMwmd , and 10 MM Tris-HO (pH 9.0)]
Tﬁ&ﬂﬁe@h@ 'pﬂ)@eu% mRayTMidiNdnse leOela)frﬁﬂhfn&’i&Vﬁfpdns%n\dhdneadﬂﬁﬁs&red to a
primers and 5 units of Taq pol ynerase. Ten ni sarylp
s@ﬂect, mvlsclwtmr@ﬁ Fasgiefan lgpd ma@t@alallms%mys sidgjefiegtpes hswabre if
r L r d

o590 p e E ety Bp 0 ARR R85 4508 5, Blchinlin he at and desorbed
bélbwr hpardldabe melsdds toatdueen petertiahansigertiditgrard degratbed! i nt o t he
cloning vector pTZ18u (BioRad) for anplification.

Brief| restrict di gests were r f a C..
Thiskingi, i gt opfhs apilbity Testaiop b e AP e e i eep be
dg—t@llnﬁneqc gbat@mpRH irf -immunce8mpdredyinid€ edndt @n N oked Qo Niilitate the

K- acet at e% contai ni ng about one unit of restriction
development of aedesing regimsh briacanThe yseds i tap nlgml“ﬁ‘@%ﬁpete&% juman.

TZ18u v f

B EHRHEELRYEn G 0B AR LR s o
tlﬁUDH?B.q udiek lays sdcl‘iﬁceﬂwmh@mgV\ﬁfee/aﬂl (eigt Eodlowing QirglePtiase, fllbwing
buffer and ATP add d,tg g fﬂ'&ﬁgl concentrati,on of 1d 0
npubiple, gRSS] 4 R 19U ol - baseNISTS r oap)| Riintse ffy detect the
plrés%g'o ﬂhgr{h,bogjgs units of T4 DNA |igase were added

to eac sarrp e and the sanples mxed gently. Ligations
were carried out at 13C. for 4 hours (cohesive-end
Toi @atemn@)lgmcltyeoerBP% aqcpidingt to cthel pres@éﬂnvew thongative binding

déﬁlg t}ﬁn&g car\}\gregun%ﬁd(}%ﬂy %l%%tgclp %ﬁsﬁ’e xr%{)l'é&% % {()a%‘é)tle with a )})rostate-

sp &ﬂﬁoata@gétlﬁg Q@dnkineasC Habiibed abeed. OF heaﬁmhgsmhtyl Oheld:hl MIPBS can be

ST ST BF SR G (PR R el poRjes ofthe

n%ﬁé/ bl%ﬁ%ﬂ(ﬁl@ dd 1§sn¥ﬁ EmiRIR CRMBES e, Uﬁl'oﬂﬁr ﬁl@tﬁo@lﬂg c8n be used
net e

ScCri ed previously (Cohen et al. Proc.
tNallow dmsitlued SeatmetiSHtGIPPs1is G0 use sqmm)ally @hshinistered alternative MPPs

BRI G BT T Sedidbp e 2ot gs I S e B diived

fM}pFroaera_llyﬁn G bSuoe aRerRRdl B GinAIPR Berivad ﬁoﬁle(SlUﬁﬁﬁmd &@pticum
wo vol unes of cold 100 mM Call 2. The cells wer

althartoxim e Bacidy 1Byringéassis é?ltadeﬁﬁoﬂlh%ﬁ thesg MEPsvonld @gget prostate

d
e
tamsaﬁideaieabeMﬁonmhnmmesssbaf euch aB hemardphirforio ppragliiced by cytolytlc

gl ycerol fi centrati %, Conp

Rt al Gilloe oL o HORTRRITed fof noir PEANE GF P Tgtponse
BRI PRALnsRkASRuflEn briti® conpetent E. coli cells was
performed according to the nmethod of Inoue et al.

(Gene 96: 23-8, 1990). Conpetent cells (200 m

al i quots) were incubated with 0.5-10 ng of DNA for one
hour on ice. The cells were then subjected to heat
shock at 42C for 4 mnutes. The cells were quickly
transferred back onto ice forl 5 minutes. Subsequently,
500 mM of LB nedia was added to each sanple and the
cells incubated for 1 hour at 37Cwith mld agitation.
Aliquots (150 m) were plated onto LB agar contai ning
50 ng/m anpicillin. These plates were incubated

overni ght at 37C.
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Reconbi nant pMVB66HE cl ones were transferred into
Aer ononas sal noni cida strain CB3 (see Buckl ey,
w®e@wehsass3 Cel | . Biol. 68:221-4, 1990) by conj uBEL/Can06/000971
using the filter-matingtechni que of Harayana et al.
(Mol. Gen. Cenet. 180:47-56, 1980). Use of this
PRitRaareontiosiibnsst rain of A salnonicida resulted in
production of MPPs that were not contam nated by
TRE predeat i@ dend6l ployides YorpdrriReutichledmipbsitivne Goitifrlsing a0 MPP and one
| arge quantities of protein. The MPPs were purifjed by
ongiic FRY-A¥iR phernaceitisH s ePIRB IR aisE. dilygnte, ex¢ipispfpand/or adjuvants.

i ! iGN RE L DG RbEK | BYndicated above,
AR SRS O SR B e v
such gt pesitionnarp nsedan the ireatmersfofl BRH. MPPs i dentical from

batch to batch. EXAMPLE 2: MPPI SPECI FI CALLYLYSES

SA- PRODUCI CELLS IN VI TRO Thi s ex | e b
TS aN oo R SpB PR d § RO e of
{HRC iREMIoRI ChRp&itagifomilsedofor tAminisiaaed iiwn dfgleleosy fdimdmay

in Exanple 1. Such nethods can be used to test the

capprises for iexymple, ahPwEs20%h i aboyk PRiE ot ghepXIkPs |98 et jngention, whereas
| i . Lnst ] ; o
SRERIPAEN Ry P G SIS oot

ablunas%as the\IMPPs afithe moentiRSAoneanttatidnmg theSUPR @ the fi@rforninlation
I'tzum , Teikyo University apan). Cells r .
opth b AsAOW @S p-HYPB/@Ip ¥ e%@ﬁ@efeo‘fle bencqriraipr  taepfin! farmyesgtion can be
for 24 h . I Lo
e e £l D T ARE L] 000 WL B HEERSHH. I Abkntation i
X fhAl dBrmilaBANs BEtween SKUAE 001 nafhonnd abotit 190 efmiki Non-limiting
50% of cells (1C50) was determ ned for MPPI against
el les ofCamt dose fmBly inpludes dragies wbsle arepoulgmpyialagapppsitories and

BRI Bt o Rl A S BB v

sipoSitdMes difdicapsuls.ul t denpnstrates that MPPl is
specifically activated by PSA as evidenced by a

00-fold.difference i.n toxicity against PSAprgduci..ng
(SATOORBT: 655 0B r b L g PR FEon. il il Soapsule,

sYRERhed SleNOTorAEREMATER Wddk. Bb¥IRd c6hPodltibhiVe g péwadrisll, tablet, or
whi ch include a I?SA cl eavage site should not be
capsulev fomsts),i reobventianal bewodoe FbA icamierz yamt inelyfq, y for  example,
b nactivated jin the 0 u e :
ARt ekl e S B by U ERAERefIod mpgnesium
Afbofdt® d8 madnesinini stdaarsd Thy gmiposidacaalbp farmulated as a suppository, with
-2-macrogl obulin, To test for non-specific activation
tepelitiopbbinggrs Andcarriese eIV €HeSs and PSA in human
serum a sensitive henolysis assay was perforned as
o | iRnBstrafiif (P AP A maE |theS piaRReButicd 4 @d{ﬁ’&)b)sitimr &naddReilfed for
pl asma or buffer containing MPPI PSA The extent of
dderimistiasps byva yapyLehuisy. For gxamrile gher compasigonsfean be formulated for

h lobin into the super nt . I: 1. ] 9
or B il PP SRR G Lol o by, Bnddion pr sy
BRd 13RS peieB@raBSast sedpbsreini i halentsubdutanésus uiniectidns, intravenous,
hydrol ysis was expressed as a ratio of sanmple .. .. .
BBl erh Ohiersl EMSORLABLIOR toeRTALR. (Ditest iigetion or
{ARABh nto F%B@Ehifs]%fébéﬁﬁd:’ﬂ Ao theeniiRld. (E0nBctddn MhbltedIbivery, a
I n aqueous buftfer alone for 1 hour prior to addin
RBGsrdradgunisteation techiiquet fod Heotdie narings issal§o-ta@@tengjatedrby the present
det er m ne whet her MPPI becones activated in human

H%, MPPI (10 8 M was incubated in 50% human
plasma for 1 hour. In a rel af2ed experinent, excess PSA
(10,000 ng/m) was first added to the hunman plasma and
allowed to incubate for several hours. MPPI containing
pl asma PSA was then incubated with human RBCs (2%
v/v). The addition of MPPI to human plasma, or human

pl asma spiked with high concentration of PSA resulted
in
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no appreci able henolysis (i.e. <1%of Triton control,

FIG 2). These results denonstrate that MPPlI can be
w@ewbnssser ed system cally w thout any signifiPREI{CA2006/000971

activation in the blood, even if the bl ood contains

nmeasur abl e PSA. EXAMPLE 4: IN VI TRO AND I N VI VO

ThXIIDs T bdelibéred aldhRith ApliarviReiically scceptabieplehicle. Ideally, such a

descrl be <f agjg%q fg?t S{ﬁﬁ% Fatggfm‘r glgég,“&rngﬁehggl r&% ﬁt:rar%se%{] invention

a‘is@xﬁrg‘haéé foft fGflulati¥h 2Pithd WPa\%ﬁl@)é %ﬂ%l@%@ﬁl&ﬁ nﬁl@h 5&§ a art1ﬁc1a1

l ows. EL4 nouse Tcell |ynphoma cel =
tmarmmesldc éldcladm&a)qusemb,snogseme,mmsomn a m@ircbpamcle or

mlcrfc%ps@ cgfp S %aﬁ)ldgbg%@ul’g tion E\S \Agogpﬁlsl\%lp%p %macexgcaﬂy acceMable
polyiebathe dsabftstickt \féﬁlcféﬁ’bblﬁmél@ inag} bb BeteSiciallin SMVn@&hhamed release
viability was subsequently determ ned by reading

9 [thg MPEs @lteﬂpagyeéy,rcg e @dditicqs thei MER dermulpiionsean include arddltlves to
Lh h
R BB05% 7Ll SHTEER b aBSmaP Ol o

thérageutins kh@winakie atX10 9 (MPPI ), | X O 9 (MPP2), and IXIO
7 (MPP3), in contrast to an LC50 of 1.5X1 O'10 for

i | d-ty. It VEP
ﬁﬁaﬁ%‘i‘f‘ﬁ‘?gr"8‘8p?%‘°ﬁf Eé Tt Slregcﬂ‘\é/h%g’é‘f‘@ate@vf?’#"?%l as fBlets, troches,
19ieﬁg’e@ I Rudcuk Br §iBERPhidNG) dishersibispoRidad by grhmidsCertinflsibi Ke@d or soft

dose of 1 ng caused death wi thin one hour and_the
omulfé, @ft SYPUps 1 pligirg. jSugh comROSHIBE camhbg Preparpds accoripgoo standard
I
I Bolh i Gl HE BB e Wb L B Sohosiiopp and may

dofskdR dnB oNQoreflz)gews séldctehldm‘ns theqsdupi aofjseedterong agasts, Xvbridgchgents,
EXAVPLE 5. PREP

cdﬂ%her éem WQ’F?SBW t%&a' do%@?:)to ArOPﬂdgtnhmnﬁge%@ae%egant and

a%bﬁﬁﬁ%fa?ﬁ'ﬂﬂ& t"lcﬂbkﬁ%oﬂﬁﬁiﬁdﬁchbé‘fﬁ@@&bﬁﬂn adfrRBle WA suitable non-
prepare l'ows. The plasmd insert containing the

tgen phamecuticadly Wptab&agxmdw inghiding, fonprample, enggelilyénts, such as

d)w g Cﬁ a?n %] ona St sreetcg’lg ux%f h305 aeC!)reOtI desh sphate;
(AT [ he 'f"Bosorre ng §TYe Bh apl{ St &SP
EaflGfing faiﬂﬁﬁlsmgﬂtlﬁg agnat/ sddli‘ds cbrarsich of ekgﬁllitﬁﬂ:ﬁcy bireliig agents,
structure, which causes reduction in production of the
Pelasestaschy eelatine of aggcia, and lubpigatingagents, sucg3s magnssiupgFtearate, stearic
a%%odr)ta Wasrh Hidid & deQunBbAe BlLthL.? i@ chBéd kndx&?‘aﬁéélﬁglues in
nuc eot es upstream of "the AT start c

@ferad deldytmsmthgrammtandu hbsofpfion B4le @Btrmﬂ.@ﬁﬁ)l tra¢teng thereby provide a
i ncreased the alrmunt of Ptha uId P‘V“@?leﬁ g | l
SUfRigeq #REOR QY @rlansst patedady ﬁﬁxaHP ee:% meglg erig) ucy as ghycery
Reob@srhior gi}&3j1 dRRaAGRy bé@Aployed e construct with the
new upstream sequence i s designated as the g |23

ronoter construct. The change was carried out bP/'

ageaseyticyl ¢amponpmis fenpat pigcsan ilserbergsesentathas berd elatine capsules

R U804 i 8ok, B P AT o, o

acaite uc:aﬂcimg)ho@hdtte ar gcablﬁs -olv/RP| spft rgfﬁmﬂeUcapénlds Mihemmotﬁle active
| s . tag was  ac | i shed. usi.ng a [

1(1@(:51151&@@@'1@51 vB &I OF an PH In(eﬂlél%r quleg as gelaglﬁ%i Fﬁl@pgafﬁn or olive

Jiesi dues were added to the end of the g 123- MPPI DNA

by synthesizing two priners (the 3 CAT codons encode

the extra H s residues): EndH sl (sense): 5 -GCT GCC

AAT CAA CAT CAT CAT TAA CGG CAG CGC-3' (SEQ I D NO 26)

EndHi sl (antisense) 5 -CGCG CTG CCG TTA ATG ATG ATG TTG

ATT GGC AGC-3' (SEQ ID:27) 353
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These prinmers were used in the protocol suggested by

Stratagene for the Qui kChange kit. Once the addition
w@R0obha3sENA for the 3 Hi s residues was confir medr/ox2006/000971

sequenci ng, a second Qui kChange reaction was perforned

to add nucleotides for the final 3 H's residues. In

Rhbinmacaitiegd, cémgsipiohsTefonulseid aY\BficpéouEndisbﬁﬁlo(lsS &bﬁt&l}\ the active

5'- \T T CAT CAT CAT

ce@@%gﬁfém%@‘% PR ENdRE &Prq éweqbf‘f@ ﬁ%B‘e‘ES @t@xm*e with

E%D‘n -ﬁt CATUGATaLCAL g Iﬁ‘e‘oxg@@m glhﬁ&@ 3mefh§ﬁQcélQlose
29)7Af t fhe second round of PCR, “clones’ were

}srdrropmpﬁdleﬂxyldelm}ma,e rodidmt algmtd, i polytingpyrtdlidore, l—h)%droxypropyl B-
reS|dues wer e correc%Ly |nserteg at .t he end. of

cydodaytsioy gum frRRSCRE} ARE BUMedafingdiPReLTRg O IR AW Such as
bR - o%aﬁﬁlggeih&?ﬁa%dgaﬂ)? éx@mfal@el&ltl{ug%ljvaﬁldeﬁsﬁﬁdﬁe?ﬁ@ucts of an
The fesultin asm d was naned g

adltytent Hoxidg WQIB f@SAmdSL erepramplsg |poly0m§1ysx@q$1€qnaie dor( enadensation

ure The nuc] aci
P o AP eaRor HaRasrCERBRRG aBoneh 2 il here-
deedetyRnédx@cofah6l, Sir adohdensudion , produtdd dfh@hydere 28kidy Wﬁtﬁt [Riftial esters
repIaC|n9 t he normal aerA upstrean1se%uence
a4y apidp and 3 hexitalfar examnls) padyorys w%tsgrbltol monooleate, or

rfé%%?iﬁlgﬁ Froude of el S oy a " r? Sl JPHAR, (IE ARERbiGs and

teritel 0 ahytiides e dore rexmnple heolgethylerdi férbitann aonseleate. c orffhar apheous

to the MPPl am no. acid seguence was %he ad it% n of 6 I

HSRSRSIS R, 4l80) qppialh Qe OF TROTEPResaYANGSs TOh £ &7 Hpropyl p-

Qd@)sawshz@ite Conk 28 PO R0lbiting RMYBZAH8 mr@ﬂw&m \{g&ﬁsosr one or
3-MPP5 created as a result of the addltlon of

rgorg meemnmg@ns suell aspusTosey, sagkh@ing| oned into plasmi d

pMVB208. This plasm d was chosen as it confers

Ifhﬁ u%ﬁgﬁ@%?gg@%}dg?%n%em datédtas %ﬁggﬁggﬁlogﬂw & -sé-pg'ndm% the active
cbapound(s3 én & edgamble ol dfar éxampleaarschisngili ghitel ail sesdmiisil brh@cglut oil,
| 23- PSA sert was dinto the HZW// and

QDRI BITE LT el ap BT Jha i LSPHEn Bey oy @ thickening
&Eﬁsm Eharple BdsWARPRard %%fﬁn%%e&lrm&OQWé%ﬁr%@épﬂi ﬁcl’i\as those

sal nonicida strain CB3 for the production o
sot foeth abayepandior {lax@ripg MERB, m(he|adddd tg peavide paldiable nesd preparatlons

f%?%c%g@sgltugr}s ﬁ%ﬂE p\?\%éﬂv?&n &P c{dltg)n o%rhgl“u o%%xﬂtfjshl%}{ as ascoitbl/c acid.

v/v of shake flask inoculum The pH of the nedlun1mas

TR pHamdcadicalt coﬁlpeﬂtlolﬁ chb bbyoraulasdedsi € daphadible powddr or granules,

sterlle aC|d al i durln the fermentation. Ferpenter

WHRh cause Ee ussfl G%Pré € 3 ARRIEOHS SHIPCRSIQDSRY] tb%aJd'&ng frater.

SB%H %isﬁé}sxél@g@vdag 01> grglgﬁ/@s'pfbv‘idéQhé/ £5i$€1In gﬁﬁleﬁ‘tl ih a@lrhﬁﬁﬁe with one or
Expressi on of was i nduced by addition of

mere pdiensysingt bi cygainacaggpty,r anpeidihg Qgeme)nd{m emestervetw;e.l | Suitable
sity re

Rl S oy 0 Pl Mo, S Bl e already

Hédtivaal £dve e wddisibndh @xdipicia, ter edam@leC bwaeninghfavoring and coloring

supernat ant containing MPP5 was recovered using a 60

agpntEIgRIERIsq betingludegt ) qhas\ﬁ,.cw@pcbsgpps separation, the

supernat ant was concentrated using a 30,000 NMAC TFF

PRARARRal CORSRALAALE S YRRhMGRL 84 a8 el HrnlihRd désbﬁlgl water

two chromat ographic steps that yielded protein of

qmdfe@tsaﬁlneembnhasc yan b & kegetablaevlilatar syarhple redivo g @p Aspchis oil, or a

foll omed by ani on exchange chromat ography. The MPP5

containing fractions fromth® ani on exchange

chr omat ogr aphy step were pooled and the resulting
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material was concentrated to approximately 1 ng/nL by
ultrafiltration and subsequently diafiltered into

wo eooatnb3ssi on buffer. Purified MPP5 was steril epET/CAZI066d00971

using a 0.22 mm absolute filter in a certified
bi ol ogi cal safety cabinet and frozen to - 70C until
mieerali 0iE dor Exangle, Viqeld haciffirg wr iif meyl bdfARGixtuse 0f) thekd sils.  Suitable

B O e e B e
ekERMIE el ?%IHP& £ Ngé%@?r{tlg ngﬂfﬁ'ﬁllﬁle@ugﬂg%gsp_ﬁ%&s,g&f‘éﬁg{nﬁle, S0y

shovvs.p.re Imnary r.esu ) a stu Yy |_n |cat|_n ]
bieart, ezphinserasiers cagartial estersaterivad fofm fatthiaeit§ andrhexitabpgbyiirides, for

ety setpatoloRid: SRR fel RORTTEF oS ol win

effyldnBiogids,! foflyxanite, boly6xgbthilems doftsitanmonolare.t TheEdblsigns can also
dose (MID), and to I nvestigate the potential toxicity
opHenaly spredin pestening apd flayqring#geptyPP5) fol | owi ng a single
intraprostatic injection or intravenous bol us
o e EA B AL LA el oy Efpting B@¥rie
ipgredient(©) yih enerot morel svevthniod) ageotspfar szample BiSeerell pmpdge glycol,

si.te. The st esign is detailed jn Tables 7 and, 8:
S or e, AR Ao s gABRe b B s f mpRcrplgens,
preseRbiiRY, §RA0 g adétity@ldor w&&@gm’. nated follow ng a

48- hour observation period Table 8: Main and

Toxi coki netic Study Design IP - Intraprostatic (20niL),
Thg phapmgceyfical, erraposigorss cap_ pe forpulategngs; & sherieinjcctapigeaqueous or

I . el . , e

N e o DA s PR N G br more
difpersingtor yetting agealsyailor suspenidmg lganést sueh as fwer mentiopidcabove. The
ob ervathons at.necrggsy .Prgﬁg mekg@ts and L .
rils Byssehs PEgeratiop ap & dafenic iicgiahie aulion or SHRS{RR; iy f pon-toxic
ﬂa&@lyany\eacgéﬁab&auimenﬂ‘ 9P dolo&HnS i Pixh@ple, @t fltidR | i@IY3-Bitanediol.
urinal ysis paraneters. One MID animal treated
Ageeptaiple vehickasiaad belyentstthat gamp eipployed inglndel dubiare potrhajited to, water,

) I . nt - .
s e R EL R S SATR BN iy, o
exatlplek itude, stile, sfinell loilygwhiel arena@nedtiadallly Renploypd as iaadlvent or
site (prostate). Two in study aninpls_treated i
SupRendipe BEYINm; A0 vpricty @awﬁxwg% s Incluing. fx s¥pmple, pghetic mono-
d?_rdiﬁgcetrﬁesd qaL LS EHVEY BleROadid €4 TRE bk alsad &f e bx@kaﬁﬁlon of
sig noted for one aninmal, but fur staining (nuzzle),
ibjectebleki n, decreased activity, weakness, decreased

nmuscl e tone, clear liquid discharge (periorbital),

| e s, .l abored . [ | yd i I »

OR8PS T b Bpse bRl PAREa?iRab Brositons
drt keovag $n ithe M0andatenddscritied, fodl @dample, diar WRemirgronatlhe I8eience and
I njection site, ros‘age); dark foci in }Be_teg}e ,
Brapiice of | lehgpmaayiCiormerly Hedmipgigelfiopadaeieal i ﬁe'rcem;néennaro, A,
Bﬁéiﬁcoﬁ?‘wﬁhlﬁi &AHiNasS Philiddpid)Pal(200ps.. | n the ot her
animal, lesions were seen in the fat and jej unum
i ncl udi ng di scol oration. Adhesions were seen in the
Theveharmacgutisklegoimpgsitdns tof ghepprassnlemsentioy descpbed abayekingludegne or

rin e tl\’ffPs%? Wnt?o&qn LM t ef?eﬁgvedtg raghiévg ?ﬂe ihtgncfeﬁ %urpose. Thus the
abdom na at, adj acen (0] e
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
55
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epi di dym des. A specific cause of death was not
identified for these two mal es, however, it was
w@e®anessy hat the severity of the prostatic  PCT/CA2006/000971
inflammation with its proximty to ki dneys and
concurrent system c degenerative alterations
oempbwnidbist well t“dthtnh&ledtlﬁx@ﬁﬂ’il(ijt@fcl)ﬂ theseeskilled in the art. For example, the
animal.s, Treatment-rel ated.clipjcal signs were seen in
dhpnriically o{isatiel date can e ontnates mialy jeeiaiie celiufiupa pssays, or in
o] Hoels Wich 8 BRRe BAARARerR! AR HOARR 3h hisIHOURS (Pletermine
one or nore sites including the nuzzle, |Jaw, forepaw,
theappwpbiate apncertrationvangeraal falite efatimpéstretianaSuch én fometioDeanghen be

1 d,4. Blue i,n discoloration (surgical site. . .
SrBpdiemiefoBl iPelionE ol or AphEiH By sl nBimal. ptudine
héithand) dsiddstafidard inellods RibwiNEh thoSsE Brdinafcdkilbin gk 447 ogeni t al
swelling in one animal at 40 ng. In MID ani nal s

treated intravenous|y, red fur staining (nuzzle and/or

y .
Perapgitisi ¢iliracy andr ©xiGB ¢an vilsehbe dgfemupad by ritangrsd Rbamppceutical
R R A L N
thePdabe SieerdpentehBy Effectivedinn®% biethe populadios), anduthe medien kithaldose, or

{th a_ higher incigen in trea nimal.s. Thi s .
180 fied P BiigrunalS SEGRE ootk s WrecRtnmsy S dhengtic and
tBRad effedts & RhdWnNgs ﬁW%kaX}utmﬁd@l’swhi@p%@{ ¥e @xprosséd hs the ratio,

mai n_study IV aninmals. Additional clinical signs were
IAt/EBscailhe Hata obtamed fromngedicauiteng assass pnd apimal susliegherl be used to
' a ang/ n 0 her di I [ . .
Sty S e0F SBlond P iRl SR, %, THE 8RB WBhintLip sven
dopodititss ais dusaalBpedthiada sehde- ol tcolcaiittations THaedgchidat therEDs, and
changes suggested an irritant potentjial, of the test
deponsdiee HEY RUPALIXAY whhc fosigesVarigt PHBIR this anse tdseending upon the
do@lde Pnh Jdved, ABRIIRY BRthE @lbjet A (RALRBB adnfinistration and the like.
ébé%-rela#ﬂ%éfncreag% was Seen N Sons mﬁ}tewé%PFan © e
paranmeters in main study IP animals on Day 2. WBC, .
Theiexaad ghsaige trbmaryinistergd do bawlygshican beodatermingd by the practitioner, in
i nereased | I t. r nd/ or .25 ny.. ..
I4EPERSEL [ b, BE SRLEH F Rl R Py o o
adjusRl ko ptotite $uEficidns leveds of RAMPP b etometn4ifl€d desired ffé® Mactors
and absolute reticul ocytes at all dose levels., A .
whishyry bsuekeoiife pgpwt shen deteanming 30 aRroRFiatcetpspssy inplyde the
PRl a5k shak HOAES S siidot, laBe, ARSSh
sg?gr%&r‘gr changess V\e/g?gﬁ%gser ve%r ?énsar]#cr’rgg% tr ét@g%eﬁder of the
subjectavdetousney aad B&uanry WBGdmimsttatiophidiugandmbiaatiop(s),| reaction
counts wer € Encrgased. MRV and r.ed cell ioned by th
AL HBu IR G IS WEPR HSBE REMER ] bendpsigned by the
RRAEET RRAIARSRl e QbR fabtdfsOBYWEP a¥VRicRrQth @8R half-Nife and
animal s termnated after 14 days of observation,
qlepeneaiesf Weparticdarformlagony and MPV only and after 28
days, there were no differences noted in hematol ogy
HARATBLERR, FRANORRNARIP & A0 pTBNS il EfSh A BE rdthliiled with
ay o bservation were consi tered to be test
Fatmactwicalyl atedablRestdrs $orghacenterdl,cdrhlonasaly récked, thpiead atyansdermal
nd .28-.day gbservation period denonstrate. recovery
RPOTEHEL S Gta 5o SoCoRRB T, amien0anl estiods dRormiateniyymay furher
iASRR SRt nfit BichRNEN@Y, JMAUsFRES, BlefdMali€es, buffers, excipients, and the
am notransferase concentration were seen on Day % and
lsnandyear denpvdad it suphy f@@x_s gsnliquilss pewders, emulsions, suppositories,
directbilirubin, urea, creatinine and triglyceride
concentration were also note at 25 ng | P. Decreases
were seen in glucose concentration at 25 ng and
al bum n concentrati on was decreased at >10 ng with an
associ ated decrease in albumn to globulin ratio and
decrease in total protein concentration at 25 ng only.
In animals treated 25 ng 1V, a slight increase was
seen in urea and cal cium concentration and a slight
increase in globulin concentration was also noted wth

o o o a o,
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considered related to the inflammation observed at the

site of injection. On Day 29, an increase in alanine
w@piosopdses phat ase concentration and a decr easePCTCA2006/000971

indirect bilirubin concentration were noted at 25 ngy

P only. The conposite termnal half- life was

lipsdanrent tmﬂschtmél daBhdsand sablets; forrexaraplertions or extended-release delivery

adm ni.s tion. The x coul d be back e olate
ST e S S AL R R
eﬂﬁ%&m\galrﬁ(ﬁoxﬁ@st dbepdiymetc &Ry %ﬁteﬁﬂs NEah YRS bz4ut?hzed with the

ng/ im. gsten1c clearance and vol ume of
camsosutmmtdmn %d\lzeyelwagpl@sm ﬁmpetmualss erglone-tetnt lsouxerdofBMEPP. Such

res |ve traprostati
i roFSP S ert smeieb B o P oRBeE £ ity oy ophfppical and
rdeaRrd @ke. athk t@ﬁlsgﬁlannubéuhcamadecdp&ml Grrieh" {5 toam daraeﬁﬂaedxum
ng/ m. at 10 and Hpg@ respective The_ observe
arg

whigho dess At inprie dleetivenese 0£tﬂ¥é kiolagicgh évrtlvabé% the active

P%@dlérﬁ Jnfd%ﬁdhf i f5teoic fol tﬁesﬁospa'agﬁéh? DneRE In tﬂ@ﬁ{ f&%formulate
e Intraprostatic route assessed usi X

tha coniyd@odst af b premt hmveltior imen apiroriet anpers Indem accordance with

ar ter ecr ease om_10. t 2 an he.
DS RrnGuDsth it b b memttrn 10€ Subte 99 bracice of
mlal%aéy Ienflaro,24!, Mtk MHI@H]n%‘@@ Ed3dh cpat 19ﬂeed3f 19b5 m t ed
absorption of MPP5 into t systen1c circulation from

the prostate wth |ncrea5|ng dose Ievel During the
Inmrme skedimens; ghgl MPP 5 geugated fto ppraterzolubly polymen vl & increase

sgagulg)é \Qg fcﬁgﬁzﬁﬁl’% Cﬂaﬁt Et? ndg: %@c@{%@é&%}ﬁc (?1&?&112%?&'})&51% water-

sohblet lyarend mdludg budam noalimitedrtod q)slgetbflerﬁOglyr@l (EnG)i pgyethylene

mai n phase, ectlon of
st mapedBYiel o R et o pebanybpicagel” (PVA)
A B ok (AR BNyl rg%spmn%po%efsqpp@ Pirly @0yl

organ wei ght alterations at . he cause of

p@iyotsr(BOGQvte gedlyssrobaod dthnmolsi@éye&@dmda@dyoh pqiy@eqethselatnd sorbitol,

FriehavdERl TN LOS A BRI #VuBier BURUE R Fopfigie

pdBipestides Rtwad/sdRble fpo@fnefshﬁ&ﬁasa?ﬂ(}'rﬂ’e Slescribedl, Oghar UlSepdtent Pub.
article related changes were observed at 2 15, and/or

}i@ 29%9é0®f‘8 pilrefersness §it8d thetfinod. Macr osco pi c,

m croscopi ¢ and organ wei ghtalterations in ot her

ti ssues were considered to be secondary to the

53 P8 forirBatine v Behign PRAIAGE Byperhingh EBPRY 1 nj €ction
e%ﬁPPS (n éa l e ra{g r%gu lted ,ﬁp§21| gé#? i njection

ﬂietMPI‘EBa%E&&ﬁQRJ the Eﬂ%EUn@fnvéHnSﬁ QIEARLE kill rioﬁﬁzﬁtpkdaﬁﬁe c@ﬂs r’élatwe to

dose of >25 ese changes were observed at 2,

gHafrog Otllaly@rmal tissves.r Buoithe MPBeaccordingita the presagt @ggntlore are useful
ve re indicative of an irritant

lgﬁquin%Pa¥ﬁ§§f %Pﬁgﬁﬁle Macr oscopi ¢ and

m croscopic alteratlons in other tissues were

loons erdbordénkert, arebenestod Gibdioreferstto a teneeasainald sizerof ﬁietpeostate gland, in

n es.. Liver and spleen organ, weight cha

iRerevi Bt eSS BPeSte SEPLFSh fohessHa Pocewaf g volume,
IQIYmaﬂMdslﬁxowjnnm CRE GH URd1Ring, ttheexdfifleN bRhinRir, O‘i'Sl'oPafe MRe volume
by single intraprostatic 1njection at dose evels up
qasulgomgIWE), iand pracléiproissvalumpeemedseament tepbBiqud. eRrestase pige cam also

S t

imomERulel B, reBRlS (il e, Bl e SR fusblha o
test article related prostatic inflammation and with
proximty to the kidneys and7concurrent systenic
degenerati on were considered contributory factors to
the deaths. Mstly reversible changes were seen in
clinical signs (2 ng), hematol ogy and clinica
bi ochem stry paraneters at >10 ngy. Pathol ogi ca
changes persisted at all dose levels in a dose-rel ated
fashi on but showed evi dence of
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regression in animals treated intravenously.

Consequent |y, the no-observabl e-effect-1evel (NOEL)
wa®ensassilet erm ned for either the intraprostap¢Caro06/000971

the intravenous route. Experinmental Procedures 3.1.

Test System A total of 180 nmal e Sprague Daw ey

cfCedop L rindire &) fdrESarspty, byaheasfriRgtcharsen or the ¢ivels of blwed 8SA or
se t the starf_o s were 12 to 15
R%m@?e pé@}?@ﬂaqqa()ﬁfé%gﬂe% "\ﬂ’%u“b‘ﬁ? Bppdm 399 to 495 g.
3.2 VeterinaryTreatnments On Days 4 and 7, tai

IR RUEABJ IRt MRSt SrOSRAFP QELréiids TR SolEAL 6f @B gro'élQQAg-land in a
respectlvely due to suspected self-mutilation.
stlbject eF oz akaneiles theedisslasecometherisican relvesrimestatsy yolune for example by at
% I, $,ral 10%
1 ag}r)wa/?é" Iﬁ)i gtf léarstS 2;(%/? 98 ozgllegagajobyelg'l at Q:taﬂ %4 9r bgl?ipf:egs? 5(?’9
treatnment, all animls were wei ghed and random y
Iaasdtlpneshbbdimtntetadameent of)BPHi pefersisd thg decreaserinuthe degbsd deverity of

randoni zati on re. Randoni i 0 b .
6 A SHEMGRY GO EREL b SipPas Oh BP bk ings B Edheqrcqroblems with
uﬁﬂht[ﬁl ﬁlch ﬁ‘s PRQftank @ﬁkﬁ'\l’btéﬁ% eveﬁlpitreﬁﬁ Sdr%@ﬁ aﬂ@e&'il@b? dribbling, or

The study designis detail in Tabl e %
Iﬂmblf@qm:n( NHhatipn, esatqlaélygxt nnghD §fhgs§ysymptoms are also known as lower
Y BREP SO TS o FE BB B AR Sa B R i he

Aharay alrbl@@cﬂeASSGdatlc@’l(mA() Sympomnidex, &ﬁ@fMa’;ﬂ@& ¥68ch Scoring
assigned to the | P dose regimen were replaced by spare
SysemetrdheeHQyarsknystin1, respectively, due to a

technical error (overdosed by 10 tines their assigned

Ig A8Gher ehBbEmertNBeaBRTE oBYH re¥éts WPthe $0hti6A4 O0inAMikiodBEcontinued
found dead approxi mately 4 hours post dose and ani nal

gBOah of the Prasile ghad andicdndnimeasiredtbytaredusiich mftheDaty of indrgase in the

hBeRaRey PR sy 3 EE LR et PHRRF b Bty ap doserive

B¥@m nation, however; no tissues were retained for

hi st opat hol ogi cal exanination. Prior to death,

clinical signs for aninmal 6001 included weakness,

gecrea nmuscl e tone, eyes partly closed, cold to
Yukipati &H?éd activity and abnormal gait. Cinica

fo 8001 .i ncl.uded on side, .l abore
iedaihgiort aﬁﬁ)r %@S&ntﬂ%‘@a ‘WBP?XSF%%Q“C 9117, gondhipafion 5 gne or
BHESaddfiRhsl tBathOME Mor ABY cagRE AAftioNdl bfeatM@x?J"’I&S%Pﬂ" Anclude
decreased nuscle tone. G oss exam nation for ani nal
adoiistratureal dragsonthyasan- Qadxghceengpkarﬁagemstaand fre reductase inhibitors,
éyhn n|strat|on15|t€ %g tate For, ani i,mal 8001,

yioterpisp StrgIcR! AP Pt PHmANY DVARY MU e

mandi bul ar | ynph nodes and swelling was noted at the
ExX3hnBfeb 109 - BhdrBndrREMST Alt&onists NS alfek8ah/PRazd¥R], Qamsulosin, terazosin,
consi dered probably related to the high MPP5
aad dbxuzesin. dixampleanih-aralucteeontilstrs ane Gagteridet and dutastérile.
further reference for the MID in this study On Day 13

MID. st yd addi t|o a t dose
gles it Wty e S Dot ey BT e, QP erepens),
AfdicA Blume¥Rk QP)@eWQiﬁzJa@M)QISthhVAf&céd‘l bter_graddibetatbid@stdrél (Hipoxis
[imted observations seen at < 40 . Prior to
ropweri).aurep core Byt .ﬁ@chmﬁffwrp%%PWut tasds faewdita pepo), Rye

due to a mal occl usi on
@Q%%kggngnggt ’*§k§g§?29§%¥§a| whi ch becane
ani mal 1125. Al aninmals
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remai ni ng unassi gned to groups were released fromthe

study and their disposition docunented. 3.3. Test and
wo/edvsabassont rol Articles The test articl e wasP@?PA2006/000971

(Lot Nunber PTIC M- PAL-DS-001), at a concentration of

3.2 ng/mL. The test article was colorless solid when

Hxaopglen,of asmogiMS)r&Iedurad agt tra@@Ethrd utesafiomdiof etbe prospnd .(TURP),

t%gﬁ%ﬁ\ﬁg IEg%e le 6 o OI4 (*@ﬁaf';f}gg @{ql Bﬁgifgis{l %ﬂ“ the prostate (TUIP),
tfaRduradhratt h%&@@sﬁemmﬂpﬁt (TONST)\B4s6r ProRRREBRYOBallddf dilation,

day of use. On each day, appropriate anounts of the
eBchicalypparization@ard spenpraststeceOMyMPP5 was measur ed and
diluted with appropriate anmounts of PBS I mM EDTA. 3.5

f /%%I] | ge MiPpSt;
Igﬁg&lf@sagé Oa E‘l%’]rggeliegrs %Egl‘ﬁ%/c\er oseffg‘hge % ﬁle SS 1}ﬁ‘fjr§ﬁnosuppresswe
themztmap rcaist bd | aiadihiyterod umtcrombmat)msl yitlasthd eMRHsbedExammes of
.section 3.2 and in Taq(f onaslilﬁllt1
IHBURISVRRICSF  BFTRRE dRclufeg nlt affe Bt et &%%t%wymr dppical

chﬁch‘?erélgs (SR & aPORAR. FRSEe. SERY 73: 10NN SR2Y Lyclosporin A (Fang etal,
adm nistratron, the test article was adm ni stered

by
Hum.1Gene Abers6:1 059kt 194), cvelephosnhamige (Sriglh ¢f aht Genedhew 3:496-502,
oLk NI apk oSt URS, ' .
URROEa 8 TPl ARG 08 AL BB, 2P 00 o
tb SDfahdUl’)laBe celidt [elge agti-CD40Olipand)r dntir CDO Stib@iidsy astbGDOP antibody
ys foll ow ng sur%ery, ani_mal s recasal ved

(RHWI%‘?)]; EMeating At pbi Bempc Gepg dbsh it 768 908N Picheagents can be
g\ﬁﬂhﬁ%rled bétor® (ﬁﬁ’l‘fi% R Qﬁﬁkﬁh‘%nﬁg Rl nistrhfbn@ ke ﬂ{PFL)Th? MPPs of the

SO rec€ived a subcutaneous injection o
pmemmpdm mey (o@ absinmstptddgyepaatelyheequianyialtf orsumgkanyoushyi wigh the
a@ Scalge’aﬁrﬁ a mdline incision of approximtely 2
§Tart| ng 0.5 cmcranially of the penis.
The abdomen was cut on the sanme | ength. The two
ventral | obes of the prostate were |ocalized and 20 nL
Afmihistraridnayf MPAYPPS or PBS/ EDTA pH 7.4 was inj ected
into the right ventral |obe using an appropriate
A Yhetap@gicalBreffoctive amolmn of aghPP hevosditgeto ‘lb&':‘présérrt ii@aﬁt&xﬂ oviatrucleic
war m (approximately 37C) 0.9% od| um Chl
ac i c@eqdingran NP can b erﬂ@ngwe@di%fé e Py dericnly “asy’ér'%eﬂﬂ%iﬁ Kgpwn in
ﬂ%ﬂ{ PLub Et@h?\h‘ﬁgﬁﬁ{ material. For aninmals assigned to
e |ntravenous route, the test article was
adm ni stered intravenously, via the tail vein at a
Idme epnbpdinrentothe VBPsnare injesied isiouy prsipteegland (intrepragiaisally) in a
rdl n t ur.e
SEVEE it o ROREER RS o PR Flch pftal e 1 ieChRhipte
1hjéﬁldh&@broﬁdht dftrhyvacra@codh Ibee ibel Hdw]lutiit frxalt@lecalnthys ofvthe purified
the tail vein at a_ dose voI me of Q.05 ni.
we%’p Adppseel & compasitions o formalaions apd i ﬁ.apmgrl%&éage form, may

@ét%i&%%&ﬁ%%ﬁééﬁ%u Pthe Perdnend Or 28-day recovery

servations Cinical Observations: Al
anl mal s were observed tw ce daily (once on the day of
Iar additigh, an dltmwdpsgh)e MBPs wanr thal adtn,vmamd sysensicaly, ifor] example

m z?vgltloms %uS{:{ﬁQr r?, S&Q%ttdr? o{l{l}‘? §¥ é%%t u%%gtl'}l%whg h?ﬁ

perf or rred at | east once prior to the start of
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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treatnment and daily throughout the treatnent and
recovery periods (main and MID study ani mals). Body

w®eioghsass3 | ndi vi dual body wei ghts were neasur eRlCT/OA20@bA000971

animal s on the day of random zation and tw ce weekly

t hroughout treatnment and recovery periods (main study

vahimgahd/pr wéightpeldhd prostate gland) onatenuate furdlyer grooy efitie grostarabland,
s wei hed (f d) before schedul ed necro . MID

0?'?%9&%?8% gt EPE ?hépwewosmes% ltf%an&a&uwug%nbtp idggrease the

sigfls befyMphahs FaH fo é:ﬁlbiegto ROpAHRARY ERA P it bl At SR ffective to

food consunption for a mai n study ani mal's was
deereaseitheyolnmelof ¢ prostatesiod hyattleast 1056 Qo%e@%,dﬂ%t pie50%. In another

%38%1 rﬁ}t {trgsne}rnl g)rgrlltgmchen ttﬁE)FeQ/grgl%u ! télg%?stegl}e%hgrg%] %)]r welglt of the

pBdsttd glad. tHf&aﬂi\féﬁibbes(calh be xtlapaAts) fran doskgadpondelcudes deived from

necropsy (main study ani mals), funduscopic (indirect

i e REATHB eSS ) tesd Y ‘Eﬁonlcroscoplc (slit |anp)

exam nati ons mere performed by a board-certified

AL RBIMbuRITR MTTPUaR 8k 8dminkRRANAL Shyle HBMESTih SREIPARes, for

Bl ood sanpling for hematol ogy and serum chenistry

exasple dajlywdseringer fourseretitreatment.| Hovesiver, ﬁtaﬁ“yctan amalng oAMPP will be
Jlecropsy on 2, .15 29. . Foo

BHhAR o B e R £ vertY BRESHESBE PR on geipg retes

aRd Rl emnweifadadlisetdne th dde@mbblitheat 8l eHEtapalticABr dfftctitRt@iount of

i sof | urane anesthesia. Urine sanples were col | ected

apr MBP ¢ap yee rf@p's yoayh Gty 50 pESPRIngramoprpstaien waight, adminijtered

boI sm ca appr
L R e
B/ Borfl @Bk ¥8d tO©R0 [0 pét grabh Qrotéﬁw&él'@ Gidfmalistied AFBiredtdically. In
exam ned were: activated §art|al thronboglastln tine,

apptbercembedimenton fistspoipallyeaiipetive smpuns of AriMEBsan o/ fronvbput 0.02

| atel et ..
3% (B0l Blose S SHTRD SEplsranir NP, TRt ogment o
tﬁé?éﬁéﬁtlcal’l?feffé‘dﬁlvé’ﬁi%@nt(b@ldﬂtmlﬂgﬁlosbaﬁ foRNboReY 6L D5 g per gram
white blood cell count (total, absolute and percen

raiosteftee weight, adminiskiesl mmmta@haalm sinrapothpagrabadinesng a therapeutically

iorant a0 sl HOR R THEO R e g prost weight

AR BuRFdRRICARNTh @ﬂo@ﬁ:@ embddRRcht, WikRapgelticaM@Effoctive amount of
cal ci um chlori de chol esterol creatinine, globulin
ancMPEutaat wuly ,frogl wboy €).04 trodQarg perprampprostets waighd.s sdnimstered
sodlug%ﬁgotal bilirubin, total protein, triglycerides.

! Vy5|s Par anet ers exam ned were: bilirubin,

bl ood col or and appearance, creatinine, glucose,

Tk &ine rgbodifiet] @5 efRiveofint@ediond tekg dntrapeRastdlly int MIPP €or a 70 kg
pH, protein, specific gravity urobilinogen vol une

Hupsn Ao e abpytyl mg 4 a%ﬁulgéﬁ negRfyMER. A anathey ez*éowielﬁ an effective
1§tré{1gl¥ou9dé%) is %logloﬁ)oﬁta ? a¥ult % &%l krfﬁ{oﬂfér E&Q&H‘nﬁ&ﬁ hm cffectlve

mai n study rat pre- dos basel'in roma jugular vel
iatrcve@dus tlesens fnah abmlct migite ebolut Dmgt h&stlditadmhﬂmaiboémemtaan effectlve

foll ow flu nesth alon with

SERatR GOt St H ot ThGenem et e aprallt dumerSftiscdog of an
MPP S8 & MOSIQPRirAdn RNfrdrk RBSut 1'0”M§rt5 QHoeNOr Bh o‘f'MPIS In another
allowed to clot at roomtenperature for 20 to

aribedimest, am pifiectireitrapentatic idasgead anMEBXplor a3 h&h@m}n i§ @@m afpout 10
heo AButBd M S8 MPp. ARRAKL TS lhedCar etfeciPX InGAbRRE &% of an
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On Study Day 1, blood sanmples (~0.5 nlL) were collected

by veni puncture of the jugular vein into K3 EDTA tubes
wa@bdaoenssasel y from three toxicokinetic study raeGI/par006/000971

group per time point, at pre-dose, 15, and 30 m nutes

and 1, 2, 4, 8, 24 and 4 8 hours post-dose. Bl ood

MEBIibres Mekee hpphac sdfrommabdatat(eing tonaboet 30 gy UNMHP. In another

rat ed b refrigerate uga
eg’ﬁ%fn@% sheatle pyve nipaprosiec gqse aﬂaﬁr@ ﬁﬁE’%}Ws DEAY & Prkefgman.
10 m nutes. Plasma was separated, transferred into a
second tube and placed on dry ice. Plasma sanples were

Igggb rddsiopopMppsmat el y -20C and anal yzed for levels
of MPP5. Pl asma sanpl es were anal yzed by Enzyme Linked

Ammmﬁ@mebt(onAﬁlsa'mtl()Eltd)%}mxb@ﬁa@h @PMPP@toatPéat BPHY long term or

sandw ch princi The capture anti bod nouse

sagiemic é@ﬁtmeytstpfrBlﬁ% paschecashicvedriyi mtfwngsrp@éw gcids eaconippaVPPs in
s coated onto the 96-well mcrotitre plate to create

t1ie solid phase, which captured the analyte present in

the standards and quality control sanples. The

secondary anti body (rabbit anti-aerolysin polyclona

Mwdldiomddsentdaling MPPds to a di fferent epitope of the

anal yte nol ecul e, was then added to conplete the

Thatrirdsentyinemadny taranitésotly usaoidwicklr. acidseorddN A analemles encoding

]ﬁgéf: @ﬁ%é&%@eﬁﬁgégﬂgﬂ% é%o 5{;['1’]83 %B}bb allrﬁg%roug% Standard

rﬂ&éb%la@Bfolo@? Giberatod tedHARuELRR He sk@ifenRhfoRRiYA d168Ssel R&Bin,
added. The captured conjugate was visualized using the

t et ramet hyl benzi di ne substrate and neasured at

450
Quitably RNAgalequlerrerd prugleatidecinide thogss whics hybridize under 'Stringent
doH&ﬁ&B Ok @tNlAPseﬂ Ees'dNdfosed, &%g&@ﬂf?@%%eﬁﬁ?{]o@ide? that they encode a
toxi coki netic analysis was per on e plasm
fotiordd tMER. | Bybrdédition Mdlpmao'esudimlg in pm‘ﬁd:ldarldegled:si af stringency vary

nal ysis incl uded nt of e .tmax,
& § e By

PR/ pon Hip BathiRe onPeihesb O iRy P iiand g &f he
B8adLRE DNA Iﬂ%dAQQla?ﬁfyam%tt%% éfire @R InGbHdRiaB6h Byd hBSonic strength
trapezoi dal rule net hod (G bal di and Perrier, 1982)
(especigt He Ne aﬁ@&?lﬁraé@‘ﬁprt the hybridigation sty datemines Neybrifliaation

sgrln&eécgge%lgulgtnog I%grdlﬁlg}'}@ I‘liﬂ? 1;3{1 gb@gon?%é]:ulréw At attz%l?]mg particular

Ak of btringnoy ml dlsnhmsdebpSameokc@ t QMoteaﬁlmO@lolmg Al Imﬁ)ratory

curves, The, apparent termn hal f-1] s.cal.cul a
NEGTp o KiobnSPTng) g S e 1900y Chamiary il 5 i with & frget

ﬂrS’dét 18beld4ORiHE P ?%1@1?“915‘ %gleratl@ %hGRE oREHh! LsoRlidh %8 'h%hvi@xﬁc strength
performed ont cohcentrati on dat a.
suclaad 6.0mbs. SSMati a:taknpmmlrecthana byt §-26%(C Ibuhbwdthamhmg nenyierature,

f the tmax,, Cmax, AUC, k, ti/2, Vz and . The X
T An %@nﬁget;ste&&ewacﬁaﬁgwds 1 saltGopgentEation of %mﬁm@ﬁ to1.0M

t °
PR SIS GF LS 08 a0t G g
fooshot penbes@ft 1bto&0 pndentices) \&tmﬂ@ntl comditiore lc:m adso b8 adfjieved Ivith the

was te m ned b Ilne rre S|on
SR L EIRp et st dira s FE et apiichs Rb S mesrSSPE
@?@m@@ N‘é@ﬂtSf)?ﬁM% MRsphhte e B EVER, pﬁhﬁt)ﬁpﬁﬁﬁm are suitable for
ermnal half-life was calculated as follo
alielezdpéaify robeClybadizations. (CL) was cal cul at ed by Dose/ AUC
and the apparent volune of distribution (Vz) was
calcul ated as CL/k. 3.8. Term nal Procedures G oss
Pat hol ogy: MID study ani mals found dead during the
study were subject to necropsly without tissue
preservation. Al main study and recovery animals
found dead during the study were subjected to necropsy
and tissue sanples were preserved.
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On conpletion of the treatnment and recovery period,
all surviving ani mal s were exsangui nated fromthe

w@bwer333sd3 aorta foll ow ng isofl urane anest hesP@r/anezhos/000971

bl ood sanpl e collection for |aboratory investigations.
In order to avoid autolytic change, a conpl ete gross
Tha tlbgehargoy of tergenakicode fofthet hibovadocasistions s themfclzotideteqince of

S S SS e after uthanasi of al

o et Bl et T grmagi mbsros ol dy hrnded poten. For

Rhhpla Qﬁ@a‘?ﬂn@ﬁcx@&ﬁqgéﬂc&ﬁd "B? ﬂfe%i@lk‘otldE @@dofl %ﬂl&‘@d’[g GeR@ & and

were di ssected free of d wei ghed: adrenal

@l Aanbas, e alunleothieamuencteu (dméiybe changedr withauh gfscting gteeamino acid
i tuitar rosta rai .I es

EW?SIHUOB a tpgﬁpc&d Ss)fote orr gla cg éﬁrésﬁc ?fh F‘gﬂg ased upon the

deggetable bf b Geutig ABdeM@hiGHmt DNt m@recmlad Ahy Ye dérdred m&yh a reference

wei ghts were cal cul ated. Ti ssue Preservation:

DN Inelequisnusing stardapde NGy ayptagenesia derhpignss ast %vlbsﬁlah@ﬂe or by
0 n n n r

Lol DM ATV ST SV iy ien

conditoraad ¢he, DNAneqeandesndisclased ()stvmun uxﬁ)s¢qubmm variation based on the

cer ebr cerebel,l um. m dbr d nmedul | a
L e SRS g

esophagus, eyes, Harderian glands, heart (including
TR Chrkseft Mverddh tdvidds! @ethddsi 1] @@Edsﬁﬁ% IS, mr@@mgreea modified
Goups.1to 4 , injection site ai veln) G ou
prede W]pobipgm@ygn a eellcor tissyE ingiegh one|exqaple (tl@gq-figtlgn @ﬁthgcell or
%ﬁg%gé IS nu\!?lgg IE%Ma fpR! e clsl?@reﬁs)sue @ycrﬂpalg %ﬁsls removed from a

Bular” and nesen eflc) mmary gl an IHQUIrﬁﬁ%,

snbysa | and athnt iresfeetad “Sﬂlmmseﬁpreéﬁod eacelr cpntainpigi  cDAvansoding the
pancr eas, tar rostate (uninjected | obes),
iyt meerf e, St G e bR o Gpg RN and can be
YRRbRL&ES nnt&&%lsﬁsﬁét slther Stehiple( iaNfiblertadcld elﬁ@dlﬁlgakheqmst@m of
(cervical), spléen, stomach, testes, thynus, thyroid
ihtetssisis (admdnmrpdattmyrscbjd@) diregtdsn Gueh ag indiaFRIQUS, OF dateprostate), and
% f%g%gr&%Slng&bnary bl adder. Neutral buffered 10%

Or el T R°Wels " USed for tissue fixation and preservation
except for epididym s, eyes, optic nerves and testes,
isiscibntifieragd fediexd proneddiens keuirad ot hﬁnthn(c&lhtr&mfebﬁ(mdirﬂl’dwmht’me A

onl For t hani zed ani ral .bon
SRR RS, traﬁ%?f@ﬂ%rgsﬁr@@ Jovg® elly iodnuigied Sl Lot No.
WNoer78 eG@eRRY P%Enenéﬁcocﬁf{@h%t@lﬁl haﬁhétﬂ%%%ﬁﬁbﬂ’}gﬂesued effects is

Tlssues wer e” enbedded 1 n paraffin wax, sectioned

dlovad ahto caviral i expressing mcmsmd thest ectouns thel integducedeinte the target
e n S|t cal,c |ed rior.to sec

caftaEt SRR sl Bo Ry G R GBS i difre it s

ltsldsmpatempmweﬁaétl(xzabaa et 8l Caws: 20 16UPS3)L, 4 and 5 :

Ti ssues |isted under tissue preservation (except

animal identificati,on and r and G oup

T (ol RhBIRETEYLIP B qdRtf th Pﬁ?%\i@ & pfqt% .eh@@nts AP 65%% gells or
tsSiRh, 305 xBMple RE B8tatk IFWOS, hl 55&1@ thstafde O may b%%ﬁ’&e therapeutically
sanpl es of target tissues including brain, heart

dffecineyand siniplecto, treatyatiodf ansutijest;s cpqu ecmpmrbr@dtyedlssemmate the vector,
uni,nject obes), spl een,

R GPERR o e E R PP SRl iont et br andar' nary

bl adder, were processed and exam ned for all nmain

’HteUdlyleﬁtrHc[m:I;CQudnﬁe andodidg ste: PP up sndeOpiei conthe rof @Ssuitable promoter.

ar roi d gl ands and r | and wer.e. onl \ .
BRak mbarons Pup ool qeh rhgpats Shs S afe el o dhengene's native

sections of eyes, thyroid arfd skin, respectively.
Statistical Anal yses
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Nunerical data obtained during the conduct of the
study were subjected to cal cul ati on of group neans and
W@ @ad3ased devi ati ons. For each paraneter of i nP@r/€a2qo6/000971
group variances were conpared using Levene's test at
the 0.05 significance |evel. Wen differences between
pepnautgy, searovieah AR pmemeten ot afemovichl ppoontaters isgeh 4si thandenowdral major
paranetrl o) anal of varian ANOVA S
g PrOmiRE ¢ the) MY, BiAmpicE 1@. fPr@Fle%eﬂgglgrPEm ar%mﬁer%«éawsas the
Mﬁ"r@’ pReHoRaL ik %tatlleﬁloﬁmg‘/ﬁoﬁ@teﬁ Rea® Shock! BRMOAD NEE t alumin
test was used to perforn1the group nean
pmmfo@tr itheo histohe tprseatert e Gioastin qirorgetery J Kapebneciarst B 1% aemovirus
roup. W ver vene' s test |nd|ca es_heter.o gene
pg(i;%(g% o\ :aqg% ggg}i]? Brogloaer )one teﬁ%m%lg, niBg lpé%c%t?r I8 pros?a{%e specific
pronutsideabucls |al grobastt pra@stett IRVvel@ tBO digelofiredls| not difstedl & §sécific
groups If the Kruskal- Wallis test was significant (p
forgign gynes pHEAMPRE. si gni fi cance of the differences
bet ween the control group and each treated group was
1S $ED7Bhabt ShORicQUATaR bl EhinisfcR 16 A uBRLIHY BHTRMRS which
conparison of interest, significance was reported at
atlbres 01e05qon(bn@11t ramlj:lcOac@Dll) teaheha appRgsiatetcsllsaddiese methods 1nclude
.Di scussi.on 1. Anal Th
RSSO A5POSan daREriE)h 8 OB R i it Thiulohs hn be
ihteHdB afb ABSItAASRAE. THR rkddebahntdiclaik Gcid REH ﬁ‘eadeﬂderéd\asgﬁh b€a viral
10. Table 10: Dose Formul ation pH, Gsnolalit
VERIPYs SYCJ 23 aVIDB¥ VHISeS: yeqvmbm@etoama DEYS zephaaﬁiowépﬁmidenowrus
dea t e
(ralgi f ea'éiolhg‘)'1 fPel étagofp qﬁogﬁrﬁ%g !&% E&Rt %ng%}?egplg@?‘ of fipGSome
ehcapbulated BNAessfuther ﬂésenheticbniawh and a dark area and
swelling were noted at the injection site (prostate).

cIe r cause, of deat ter ned.. Mai n
Ao ssfRnrendopscaty 18 5aelsE v ettt Shisi . cur
]Q)?aMchBlbDrInIanGEaItllﬂ 1139e 11 984)e NRemtivielye AhdTBMnoViRN Ae€br is a
clinical signs noted for animal 4013. Fur staining

nedifzeg] adynovigplivectok imwhigle @t lsass @dbogion; of jthe adeppsaehgesigme has been
FeFedeﬂS(glg { gﬁp% g}éﬁt \geggrl énguﬁ?s; qn lozirdgliry galdﬂ %Qag nov1ra1 3' ITR; an

perior reat hi’ng, on
adertb@irgin¢heasldatidno sipmulich DA esequehed efcodingri ﬂiﬁiapétﬁ@ EngerAI and a
necropsy for .anima| 4005, nacrqQscopjc flndlﬂ%
FHBOEFJaTEXPESRg the seguence, gnqoaljng athegapeutic; agent. The vector is free

dFRY 19t Ak 'ﬁ)ajon%fiﬁd&faﬁral i ahdE3 DRAL s%&uen&%l it 15915%&5@&11‘}5 fee of

I n the abdom™nal cavity, including pale material
adidqfatbenEtZ and HAhBNA| s&:emencdSoandaHNﬁvaseqmm enb@hngomnwleprotems

oL e B a DR bR oG dF ot e iy e g ageno-
a@ﬁ)ﬁﬁfeﬂaﬁms AAY) ﬁicE a§i dés!érll&b’dﬁﬁl@ $.IPat. . ﬂﬁQV(B&h(C&ﬁéi‘ et al) and in
and dark he abdom nal fat, ad]

NP A e i Gy Ve, CFHO3A4 3580 An B b SiShRBagiGa J. Virol,
[
A AR b A 8l 1 .
hlstopathologlcally Mﬁth its proximty to kidneys and
Samknawmtexndzansb;szbmmmctedj egerdagab istandand teelnréqdemnsing a s_hut_tle plasmid
ur% g %gtr}%#%h ttl?fditegd an .':ltdre]neo%/1er:s11a§7I II"H?,' an ad%e%ﬁovgallI e%lceﬁ)gildation

51gnal, and an Ela enhancer sequence; a promoter (which may be an adenoviral promoter or a

foreign promoter); a tripartite leader sequence, a multiple cloning site (which may be as
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Treatnent-rel ated effects were seen in aninmals treated
at all MID I P dose levels (10 to 40 ng). Red fur

W@ L@bN33363 was seen in 2/3 animals fromall groR@EECAL006/000971
one or nore sites including the nuzzle, jaw, forepaw,
periorbital, and ventral/dorsal cervical between Days
hereandeseribed); agolykA migoilsand|adDNA| segmens whigh ccaﬂresp(bltde Io a segment of

bdgomi nal , uroge ui nal sites) ted at
o AR ST 1S DAt BN Rrver it BAng R dgoreRlosous
reRIbidafish With @midiRtied 3P AritdiiOadeBbvirudNahd) P RndoBpag, for example, a
observations may be related to t he surgl cal procedure,
segraent 196 itherdsrovimiel Ssgsneme ) lopgsr thap rfecas Bese 3529 hase 6246. The
P z}smrgalgeg)' gléoe%:@g%rsgfeﬁa@nngﬁggk% 8n&r eg%% I %ftreﬁlcgttloend The origin of
rémetZdnem@ndé @rbagteridl oFiRint fl rEplickdine A desir&l DNtAesﬂ:antdw eoding a
reater incidence in_ animlstreated at Up to
thorapepiicagerfsa bampergd wtqibe muklipleslaping site #é%f‘eplwg%s
conpared to 1/3 that were observed with these signs at

6@{% %0 o FHlcioROwWIREY Sanbe uSeddo pMBiida 1Rt MétModdR¥sciBsed herelln include, but

erm nation Red fur staining (rmuzzle, periorbi
aanagtdimited smithesy dlwd(ssedmr 60 D240 Ao Mvoretbls WOMT137303 [teWalsh

ggﬁ? g&%? @,%7 62‘;2” %oﬁ(oﬂ)eﬁ WSM ‘%'at g}“ %bfsnﬁ%]t/ f a%%nelégal S

ng. Animal 4014 (25 ng) was observed wi th reddish

di scharge from both eyes and ani mal 4015 had decreased
@lirii¢a¥ Triglsand was cold to touch prior to necropsy on

Day 2. 4. Food Consunption There was no effect on food
@nmumbﬁﬂ the art Svill Gypindclingd that| fm@ywﬂig dreeiemnsarared effectiveness of MPPs

DL rara. G SR 91 Mo gpdin EaL Sat s MPEs S Bkegpsted in

dhﬂ&ﬁﬁﬁ?ﬂ? 1d"@§erst@ BRtheEvRIOAE tﬂé'ﬁ'effﬁ:a@}e hlthePRaBNERE STBPH W@l‘ th 8btain
bl ood cel WBC), neutrophil, noprocyte and basophi |

rcgulaiors' amp‘ea fcni dreee@sw uisy Aglig knowa art el argrehinipdl triakg pragregs tigough
ti.cal / on +¢5 no.

I%fl é&e?né% ‘ivh ¢ ar% dﬁ?t%(r‘%g% ﬁmses?’elgggsa%\%ge al so seen in

mean cor puscul ar henogl obin concentration (MCHC) at 25

IftyiaBy) chei MPPewidl il @vtlbted inv o Phave I(tl_fid:P.\/)"y;ﬁttallﬁlPhasd dssals are used to

| evel s. crea re recorded in p ent._ an
detreming the fbsgti B oeife Ginigiratipn| (o1, e@mpley iwspﬂl;er S ggetion), the
it?ﬁﬁrlg n'gg)? 2 RinRirRhnl M BARRiCH (F%hd VR RUnRaPRASA] studies frequently

l'astin time was noted at all | P dose |evels,
iatinde hbwgtost tests,ssuick ab binogrtﬁsts e biepsies, BsewgaateSihmeffacrts of the

%?%ﬁ%ééer%ﬁ%gﬁee% of |11 enrmf‘lor atPl;lz(ijse g(ldall%n?tniﬁa \gﬂu%?o pthents
WEH BPHNe¢ ﬁ@z&@cﬂwnh@d@ecxﬂwz’&’osam MR Dighg tii @il Itlﬁuids@is typically
width (R were al so increased and percent and

iggreaspd, gioup BY BYOUP Herd@do ﬁ@?@l@fé&? paypym tplgrajgdidesg QMTD) and the
‘?ﬁé‘? g}ngeg‘%gxﬂ%h%ﬂiﬁ dag%é@t ﬁbr‘ﬁ@ Eﬁﬂédugg Eﬂép g&f@gﬁ QBtermines an

appspristatioss g uske lirea mbmnmtﬂhasdllfuﬁzdr ences not ed in
hemat ol ogy paraneters. Thechanges noted in aninals

AR 00 0 P BB QB SRISHARS e e

i Fhbeaathe] 0giMEH is dmibieerédes ghdups shyavients wlth BRHN@idghBe dosage
15- dai/l? and 28-day observation period denonstrate
€

foundfe éff%wft”@cp@@sé‘frwﬂq‘sr om t hese changes. Other m nor
di fferences were consi dered incidental and unrel at ed

to treatnent.
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7. Serum Chem stry On Day 2, dose rel ated increases,
attaining statistical significance at 25 ng IP, were

W@ e@n/133553ean aspartate am notransferase and aP@ERCAZ006/000971

am not ransferase concentration. These were consi dered
mar ked changes at 25 ng. Increases in direct
Hhiadel [Elutkiale focus @pdetameddig homntke BPR compagbytoelid dmdard, or most widely
concentratio re also noted at 25 I.P. Decreases
aferPieasraimenh 1y P it UL el BN ARiTeI0mY 28R O ML) v or more
‘GRACERL T Blal Qith WRS aMRC FRRRARDIATonS hin WBII Yéckile R standard treatment
associ ated decrease in album'n to globulin ratio and
(Gentrobgraep)iand the plier motiB raseivo MEB teptmentd investiggtonahgravp). y .
In animals treated 25 ng 1V, a slight increase was

1 , .
RSV HlaShaR A0S PR RIIEHE SR L8 afo HtebBher of e
RhagOliVr @iale arwlknmdmnelmd’hm Iallbdillih triads ayidadhe! plave @Aér@e MPP
rago The chang gs in globulin (and consequently in

enappreyed (i stnd¥ ¥icder ed possibly related to

inflammation at the injection site. At Day 15,
statistically significant decreases were seen in
Elrglzlﬁhzy@ﬁpand@rsﬁﬁ@mbmwson at all dose levels

I%lo 1ct1pgn£ eQ%fbll\{Y cr1 ra { gagl ran rﬁ%l > enerlalg(? of evfm ya%? ‘;’s )gt%g)g Otf 81sease)

Si gnl canc pOSSI

tmsﬁ&[ﬁcﬁ(mr%&ﬂhplé) Ngpel dhd Inupbek ofptiabedatsdiits, AiscasByharBterigtits, blood
i ncrease in al anine am nophosphat a concentrati gn and
cs1l G 4egan AHCloTy) 1noBt e PIGTIETS ShEIRaart BAVE Gpenagnosed with

AT R, 90 oy TR GO 8 (A s o
alfodreehosen based OIIDDUJGIIUVQ mnasumtn@glorf atnhayy ghsgnétioncad failure to respond
cha es. 8..U SIS Tere wer arent . ef f cts

6 bR e Rmelitor BR AT R e T RS Eaf M ARRE LR G’ STRh Beolude
[REaRERhS day Wasat Sk waahmsstlgammakdauneﬁt Bach@e oPabn¥Real organ
i ndi vi dual ani mal s of each 3rou at each tinme point

fgmttion voardtepifaatary InrPhaseal ad dBnielals tadditipesh citerig @se gfign included
r?%el?%%%g ika tg?é)a?h?s gé/ %Lcisn e?ﬁg%pe%?gn&l tegGdn@ccor di ng

quanti fi abl e
in sanpl es col | ected from control animals or from

Bhas&p] teials m&ialllg comeprisorié tadds pamtlpantﬁf'bt whoro lijsr trq:xitramtraptlons have

cen ner al i ncreased

R BFeaaitye Al whlgpioe gaeristupiio | O RGIHMNS Dip bepe already
ﬂe&:‘i\fe@ PAres tidrdpyadr Yurgedd, thut Hor ARbA Ctha Me@meANBANAJt HekiP Rffective.
I n_any sanpl es coIIected fromani mal s at

Reatécipptior it Bltse Ilupals és offentestiicied basethpm e sprftvrcggﬁré@mam reggived.
ﬁg’se(ﬁl t?lgllg ?Ltayg c%ﬂgﬁrﬁ@ Ih? rcfg{/dg ﬁ%ﬁggs‘%qsﬁé g{[:ﬁc@%]]gsr i"gls ha?ég Mimber of
;ﬁaetiqimﬁtstlenepés@afry liresrdeves deterbtig xﬂ&dxeﬁthérecamtaiectbﬂfeehcémetween the

further e al uatio m nal hase coul d be
dletvrars @l PP #1ddhe atﬁ‘ﬁf{ﬁé‘{ freatmept. rlls?e. [lemay, prapReisg pafients ranging
fr&ﬁ MoR@he1d |dfaglllds£dawﬁﬁ§PﬁStB RS Gih @terkAeRliRAd r11§ ordE0h over the

he remaining profiles, a term nal phase could not be
@s&aﬁem@tl@wuwth confi dence Therefore, all paraneters
derived fromk (t|/2 AUCo- nf and % extrapol at ed) were

Y 1 I . .
Qr%osol(_llfre?(?% {ht% ?lg “8 a{)ﬁrgp?%té Matp%r&%]éol tﬁals tsl?a'ﬁldpo% (1%? gﬁedQ% ben as61%:luswe
asnpbssibkei wglomhatakmgltﬁe Btudy ipopulaviva e diveedaad adetedhing ehether the
G P BESE  SEL b L b o SR RSB e e
for aII cases, with peak levels of 2.95 and 3.51 ng/nL
at 10 and 25 ngy, respectivel8. The observed AUCo-ti ast
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decreased at the higher dose (48.5 vs 22.4 ng-h/niL).

This result was biased, however, by the shorter tiast
wob®ensasss at 25 ng IP (8 hours vs 24 hours at ROI/GH2006/000971

IP). Following IV dosing the Crax coul d be back

extrapolated to tinme O hours with a value of 81.3

pogiladon ihbledeabinethy edal pthakmotalapglichlt thehmsdlisrduldsnpl the general

) was . 74.3 ng/nL. Th stem ¢ cl earance (Cl)
OB EARD: BFiiech i BT Bhergly, $elosiien ecarprontate PiiciIn fRefphase
ARGhi8H rialls cof RRRAGS b&/Gitthn thPBREnaky s'kﬁﬁro'fﬁ Vvofk@} ﬂnQP{L‘ aﬁ‘tg
intraprostatic dosing was assessed at dose
| evel s using dose normalized nean peak plasna
concentrati on and area under the curve exposure
Aseas eiest fPSlignEEioT $niBeausmb- t i ast, respectively). Both

Ri@s&) cnﬂmmbenz@dom@ Stady, Sevorl ARESLRS KnoVeH 1 (hest easdhsed to first
. This could be indicative_ of
qlqsmté@p%%r %%tie%tﬁ cyrfirpbegsseysed; ferissample usipg the benign hyperplasia
bl b ol U 110 GRAOSHrRRe NIAD e
? BCO ?Past nobservegﬁﬁg e 1 ah %os%ﬁ£ﬁ§cmlaB0be
q‘lasklﬁcﬂmcngdmg ta thptyps amilfor(stagajcpﬁthﬂushseaﬁtmaodipr Hytpeospte Gzent
bi oavai l ability was determ ned by conparing these
areas(normalized to dose |level) to the dose nornmalized
ntravenous adni ni stration.
‘%ﬁﬁaﬁg?wﬁaﬂ@gpgpggﬁﬁh?g%$I|t|es were 23.7 and 4. 38%
MBP isaypigninadmgtistered iy the b sartieipanty by iaieetionn Inopnerrgbediment, the
28R ki HShBh GO RRRpe! ot s (Or gan wel ght Lo
y wel ght'), S|ona attaining statistical
signi ficance were noted |n the prostate on al
A aange fof desed avjie:haamP ican th gestsd] eyovidad sitic mférinaBorDéym Zreclinical

Pr.ost a hts rapged.from 26%to 4596h| her

i i P RSy BiFhEEs Mo owg Pl MEP foruse in
GARLINAAIS - IS REBbEMMRY H8dse réﬁ?é & ffbﬁl/ﬁbBQt &(ﬂloﬂé{@}ﬁ{me to about 50
conpared to controls In tr ed ani mal s on

1B prbgate 1 kb dnewmboditent,1:0daye range Mpn%out‘ﬂ(ﬁsg/g:ﬁrangem about 40
were consjstent wi.th the observed m croscopic

HEhRIPHYS. Ingge emhodiprym dosqiange laér@mo%bpvféw& He/e3m981ate peabout 35

e

tgnd proyes.oUsorethdediment, mosaaaﬁga is fam 5RuS0.8411gAbproBaté ¥ about 20
had higher liver and spl een wei ghts of approximtely

mrcmtpahe@etembe@nmtoa dospiirange wtfrcrm ghogt ® ug& prostate to about 10
rrelation and cover

Gp ey TS Setbaesr ocbsh vass i famiabgH € PEE amsirlag about 5

dentifi N I
L ol Pk B, a\SanAa 5 POR oy UL PO RRAR tosbou 3
1 progteemi bisanehdodingent, Ardosedasger i@ flomCabduta)’S Pgly plosabdas .about 2
6001, 8001) or found dead (No. 8101) on Day 2

H%ﬂp@ﬂmﬁg I P injection had some of the prostatic

i njection site changes as descri bed above. A specific
ﬁﬁzb‘rﬁﬁcoﬁfneﬁceﬁnwp "W’? not determ ned. Intravenous (1V)
injectron in h ail vein was associated with scabs

on the tail of C}oup 8 and 9 animals. O her changes
HeﬁéﬁmBhstaeﬁedash@mmdbmofﬂwddﬂbunemﬁwhdtémeumu&gdwammnkﬂ

and .not. tr t ed,. t sta
PREURET sty SR sl it et ige Bfepvas. For example,
sampleb £dn®R takaly st redody infer0QROESl ARLET20daNAGERRd b Mfusion.
dark di scol orati on/ areal/foci, adhesi on, and
enl argement/swel ling at all dose
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| evel s. Day 15 and 29 alterations were described as
pale area, raised, firm and/or small in animls at

Wo 1@otrsgssAdhesi ons and pal e areas were frequenedTyCAatinedo0971
on the liver and spleen on sacrifice Day 15 and 29 at
>10 ng and were |ikely secondary to the prostatic
If ajabysit iisarot sintlectal imatediateynthe saip lesecan BOPlaced 3b didcd dBkr collection
found dead on Day 2 had sone of the prostatic. _
anﬁ jsabsequsaths trapspertedniged figezerdas be istosrd dboAPe’C Antélpanalysis can be

(0] .
CPRUEE? SRR clp YEprepfibe P ML U6 b USRS knowp o the ar
aod thehaenotiati df MHP @bdentscan be fHétarmimtdyfor eddmpie( By hightpsvéigmance liquid
cﬁégsent gnlﬁﬁgp15 and 29 with or without |oss of the
njatograghy ¢t - enl argenent was noted on sacrifice Day

2. O her changes were consi dered sporadic,

PRESEEskiNeic deth ek %b?wr@l@@ aad ardBgeditcolldbBALIBERIth 8h R clinical
12. Hi stopat hol ogy Intraprostatic Injection Mcroscopic

pharanaelagiy and wssdifoedstermpingpesexpaple, digeiagey ball-hie andhmaximum plasma
injection site at >2 ng on Day 2, 15 and 29.
CE#%?%%%SIO severe acute inflanmati on was observed at
all doses on Day 2, generally, with a dose-dependent
increase in severity. The inflammtion was
Mavgorieg e fatied Ovigoe brin, mixed cell infiltrate and
ThE leAdloinf 8£4 Olfric! trfall RBm&Retable BRESHAMBE: NBERsTRS BNt of a
treated and control animals and therefore, considered
cpmpeung |unger svdeasion Brercaflpaintds established pripotorthe kasemeniaeraant of the
1. 1f t] / [ [.S 0 ved.at a
t%sflé’gmg@ %g@ d%qglﬁé oggtfﬂg S@ﬁea}n\aﬁﬁgh%se \?\f ?{? c,jmlcaf trlall. Examples of
eddipintd eorudelefoi exantpleedcoting ih postats evotinie eclibé i 6Bb& PSA levels,
.mononucl ear infiltrate and aci.nar pecrosis . . .
IRRQY el Prinany, Beet (SHEPtomS PRRYES JRnant {love 26t s5dyetion i agute urinary
rEERRH S en ASHRTRANESHXiBYy MAQRMTY SNife.aci nar.
atrophy/dilatation. Mniral fibrosis and aci nar
atrophy/dilatation were infrequently observed in
controls on Day 29 and therefore, considered primarily
Rhppsqchetoal Bitsat ed. Acut e and chronic changes were al so
observed in the adjacent prostatic |obe, generally,

T toresent |igygation; additigaally oreides dentberapopti Kitscoranigles. con@ining one or
\ . | . _
NS s SRR SO AIREAREA TP 1w i

tieatfieatnofel P rThef MBPO&insbeapravidedli inathe it riro iy Aekageafodrh) didividual

with | ower prostate ights on Day 15 and 29 | )

°8‘HB%]@H%\£’§F*1€5‘“§6P $§ P é%f%vw STPatafFCORRIETS sEsRsIAtedr Wiuvhighy When

appIRESle, &lah BE @tbBESIN tROfofR pRes@ibell by hleBldrfer®ll fa8Giey Mgulating the

P5 at the prostatic injection site. Numerous
nangfagryso piccorotieeivetarmaesuticals or thinlogidak redectserhich notice reflects
] t [ tic inlection.sit

R et RN T T

katrcgiaoionally fuilied deHidin bnd diencadetberititadpeaidvdgtits ok us)is t@Abifation
[ﬁﬁﬁtive and/ or degenerative changes. Acute and o

Wit % MPEs 1 thgiauentign, Thetlit By qpiamallt contaim istugiensapigdirections
. ) . | r r . .

O o OF B (oSl SRAlop BNVPATEor addional, thgrapeutc

agendd. | i ntestines, pancreas, spleen, stomach, sem nal

vesicles, epididyms, testis and urinary bl adder.
Reactive and/ or degenerative changes included: bone
marr ow nyel oi d hyperpl asi a; increased extranedul | ar

hemat opoi esis in the spleen; |ynphoid atrophy and/or
hyper pl asia in | ynph nodes, 6¢pl een and thynus; hepatic
nononucl ear infiltrate, single cell necrosis and
increased mtotic figures, and; testicular atrophy

(with concurrent epididyms oligo/asperma). Splenic

| ynphoi d atrophy woul d account for the | ow spl een

wei ghts noted in nales at 25 ng on Day 2 and

t her ef ore,
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consi dered secondary. A specific cause of death was
not identified for two males (25 ng) found dead on Day

WQ200kl088s52r, it was assunmed that the severity BET/CAZ006/000971

prostatic inflammation with its proximty to kidneys
and concurrent system c degenerative alterations nmay
Wizenethe oornpannts of theokit fre pil@aded infont loe s@realiquidbelutidns, e liquid

SGRRPTRA* T S BBE harr BBl crerle Ik sABHOBR s e

chiit@iaérBéhs Y d@tbe AhaANRQHAgd Pipted | £, 05t ORI} Such lik
changes attrlybut edeto I\/PPSné\%]/grge ggser&% aﬁt he tail en ke

apRArAus, Fjomcyhieththejcompesifionayay e admgnisiergd x0a patient eredpplies to and
11:18 [ Fop.,of the derm s and subcutis

on d@%@gﬁg%ﬁ%@mﬁhgg% by fibrin, henorrhage,
necrosis and mxed cell infiltrate with or w t hout
Thpicarepamaits of the kiinap alsabe povided inf dvicdat Iyophilised fdim and the kit can

.ority of. ani mals. e ani mal had noderate npecrosis
o5l g B BB NS B S om OB G o DaPY i Somponents.
IR&g&Sive Of theHMARA of fjH BERRIMRATHS RHELH thy inféntibNARIRRy Béprise

Day 15 and 29 suggested progressive recovery. Chronic
ap rfstramend tioroassisting reith e admidisigtionof thesdogmpasitdbnnto aqmatiert.eSuch an
Jd0f i Ltrate : r with or. wthout epidermal
e b BB SF Rt et Apuf RO B dropaer o
stutitdr meditAlyrapprosd defitehevehitieacent bone. M croscopic
findings generally correlated with macroscopic

| t.erations., These alteratjons.indicate an irritating,
T3t rBtEtY WPEE™ frafeFERamy Teper Pyarsely arampiesydl Bl be
uhft@stddd BRE RN folloviiy AamBWs | RC HHGIAEE 19T deCiBO Wabodithents of the
other tissues was considered secondary to the
invejiteastand are sipt intendetl tahmi theripventivany ey wdyser ved on Day 2

and generally, recovered by Day 15 and 29. These

i ncl uded: necrosis and inflammation in the spleen;
perivascul ar neutrophil, paRRPIYE €ar or m xed cel
infiltrate in the epidid§n1s, sem nal vesicles, testis
and |iver; bone marrow nyel oid hyperpl asia; |ynph node

EXINPLE 1Y ORRGIRA FIONDR P A@WA’E@ﬂQﬁ‘ PSRl een and

thymus, and; testicular atrop observed on Day 29.
ThRGKGERNE HeskribeS m ' e

m cr oscop?sc 1cegr ree gst is.% E)e&%%ﬁ%%tsh?%#r% qf n c%%tg IQE}% P@?ﬁl? nts of the
itvierticachyishowet matablent, ofhidiRIRS adsiyated by PBA| TitesaMPPs tdetived from

i nj ect.ion.at e levels. 0.4 or.. i ntravenou

A EEb o iR an 1 Bt Sl Bndeias B Pl mipds fin be used to
produéeadther WIFPs whithAE: afiehted by P Al JP ay Gtﬁ’erﬁﬂ)sﬁ_{eea?éci 8asef Such
deat h, however the extent of the test article rel ated

Ppitedng ¢an ibe pradpeed hvestbsoiftiag theviitithsegpane af proaergdysithwith a prostate-
clrr e r wer e
Y e e SRR SO e RSB S AR PR e
deat hs. Mdstly reversi bl e changes were seen in
clinical signs (>2 ng), hematol ogy and clini cal
TABIFhé G amipayispaefMBPewih an activ@tioryseqRaich cdndgjningla protease
ckheagg site gdeaved by BSA atithavild-gyps Brdaerodysin i N a dose-rel at ed

oo Y T T ST O T 5 I TeS
A}t[r eated in @%gzﬁgu%ﬁ){sgggl%g@uergﬁd"f,s';iioﬁzo wi Proterolysin
($EQD GbNOr)vabl e- ef fect -1 evel ( NOEIADSKARRARSVRIGI GOGLRELIPLD
for either the intraprostatic or the intravenous

route. References Dunn, QJ. 196499 fdfr4f of 2ELHMGr Psons

usi ng Rank Suns, Technoneirics, 6, Z41-250.
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SAS Institute Inc., 1999. SAS/ STAT(r) User's Qi de,

Version 8, Cary, NC. SAS Institute Inc., 3884 pp.
WEXAMPBESY: ACUTE TOXICI TY OF MPP5 | N MONKEYS H@I/6€A2006/000971

exanpl e shows prelimnary results of a study

indicating that intraprostatic admnistration of a

MIPEL i di ne{ KagpgeR t@@RI27anpIof SEQY @%MWQGLRLEIPLD)

MPP5) results indose-dependent danage
tate. | A& QB) ehangsddo FISSKRQs (31 W%&SEQ Ha&bé)s
t he potenlg? | ocalized toxicity of a single
intraprostatic injection of MPP5 in sexually nmature
Miit2e cynomBIVRIARBDNKey A20vi84 af ADBESSKI«€YSATMGAGQGRLEIPLD

ShaDRE 80, QUCTUASY, ! B RESFELHD R0

(thacafaungKLQBAgg)mere aSS|gned to treatnent groups
as shown iin the Table 11 bel ow. The animals were

NGB ot o ENRRARS (2507 of ks AISQIO MR A GUGURLEIPLD
BRI D i ahtest s T R S PER 0 B RE'

11: AII an(imyl s were dosed once under genera

; a 4 - atic iniection_ The
MERAs day BVRRIR kg 48&543%1@&55tl’elaﬁ@ﬁ;“fFQSSVﬂP@AﬁﬁlG#BLEIPLD
ﬂﬁﬁ@) fz?éhaﬁ

C
o s e R CE " a1 B SR I NCL 9
(Days 1 84)8, and 15) electrocardlograns (prestudy

and Day 14)? éllnlcal pathology |nd|ces (serun{ )

chem stry [including Creactive protein], hematol ogy
TRBMIIRAESW R Pible meea@eb@)wwﬁg saﬁle&% lewd 8/pe PAshERY $h SEQ
3 and 14. Bl ood sanples were coll ected

IDANPE dkinded) it waieh | thessis ; ammntamdddmre proteaset rh@gmesm siter fain@loeacids

9 PUHERNOPER AR ER el b il P

5 IDEN@S: eajtnmam)l Zlﬁﬁld@.‘ﬂa pa)yao@ma@ehu@&eaﬁ whithi B Fiefh didhvidessite was
Table 11. At a full necropsy was

repbacad By Be Pof sgthratgﬁﬁSﬁgL@ (S%@N%éhes were col | ect ed

(including selected periprostatic tissues), preserved,

RREQFRRFL HCR Vs GXAM Bt ShORARBRESH! ae()1ysmhlﬁln§ta&9y4z7 432 of
eval uated the acute localized toxicity "of

SEQSD M13) otith afidd-ppefic cleayageNde (F80 ID N: 53/&1_1 ]DS leb)asn@mbthods

Pt e P foeaybhie S Nugf Rvonits DTy (8 By Repbinan

10  PERE W¥Epdrdeh&idin@Nfinal@slude 3f BB/ uMvhich@snthintd €0 @M tdes 8 eoside
a suitable 0.22 micron PVDF filter prior to dose

tnsnhosnha@ AN TR0 Ao forward tahé reverge pfimgrs.ch b pgtténgrate DNA and 2.5

B bR Bl bbb Sk RS o7 Bt b BeEhLl) b e

10 8V H) S04 BB BSOS 0N% BRbiKi100, 288 0 AR ARPBES AL €
concentrations for achieving the i nt ended doses.

Ani mal s were housed as specified in the USDA Ani nal
Soweing dangiarmed) cdispfor rhsmr%aemlysw igseet was perlgrmed eBER jusiag Taq
tQry

15 PR A T R g Pl B PO b e BRI L5 mM MeCle
aRt @8 syM TstHi@l @H\R0) combihingl (.3 mdé SNFRE ). Ppdl fumtvard and reverse
nunber s t hat reflected the origin of the nonkey as
PERGHRNE A uke of Ban rotwearesg, Teary! samelesefdthig saekiam were atiqusted into

Ani mal s

S LBt R b E?%%P@%%%ﬁ%ﬁ%%e of
| ndonesi an
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origin. Animals assigned Provantis nunbers of
8001-8003 were of Mauritius origin. The ani nal

w@s®oassssd Provanti s nunmber 9001 was of Vi et namBGECA2006/000971
origin. Due to the wi de range of animl origins and
bodywei ghts, the aninmals were randomy assigned to
Tthe &asl PORt produotspereatigested usigg dpprdphiste tr@bicﬁorb@lzﬁﬂbs thesligated into

and contral cl istr p assi gnment s
G HofiBes eriey B4 St don e ias Wl varicon: G were
e I r
p\%g?ﬁgiﬁ? lég I.r%] ’é”Cbg%r?@ V%llﬁgtﬁétjm %Jéﬂ]’}édc%r(?{g lpr%op %?}Vﬁ%sgbmafrﬁ-acetate
(phj7egtl@dnMi gaeetatd) ahdfilemdf Kiabatatp)r costaming, abbitahe Lisit of restriction

appr oxi mat el m /g prostate per | gbe. Dosing was
cBaT e ot Hher PO o esvias et e@ng 17 Hjueteciop N fagvere mixed

t(?%%{he?irﬂ%l ratid $t's Qiﬁ{afék/bfi: }(Q&f HbSted B £t kg %‘ %ﬂﬂltés §ybse uently, the
equency was nce eys were I ni Iy sedat ed
savhplbs were dihitedimomnePhar Ali buf&c hnd)ﬁrk)iddkcetoarﬂxﬂlacoawﬂtrﬁnon of 1 mM

or.ar |ntraven h er p ac

AT G ligtions GO S G -onp ey b, o ddrynifgy of ifé DNA
l%hbreg’&e?@ddd&f t@%@éjl%ﬁﬁﬁle at?d ﬁgﬁirlllpléﬂlfﬂed Rl I%tl&@%ve@&?ne'd But at
the perianal region bel ow the anus and nmuscle and
13D dortdamas{sohtdissend digateomns) doll 6 heursijpbmeetddgatiansal | ow
visualization and identification of the prostate

nd. The test nd control .article . _adm ni
IR By T R e BB tee: AR Bt e ot e Snser
vk stiequent@sisalhed Gomnte %\Bﬁn?%dt&%@ QubiclonBd e thd hkdiBlhost-range

y established rel ationship

body wei ght and a previous
We@fﬂ\/l%ﬁ@{%@lyst%labt@e@ﬁa 1p9-b3h A9%6) far grpresnion gnk. coli. E. coli
ﬂlﬁ‘ao%ygé{gre‘@%dg?cgm}{e etr 1(1_:‘511'% gﬂQI S%é \alzilsﬁ \%nléath%ﬁg?scrﬂ:‘eﬁgy)rewoutsly (Cohen

e@ PO M4t OAcadr $4i.CUSS 69\79I1Q) adayy)icdle l’nﬁd)glpﬂase (OD(,OO—O 4 0.7) were
apprOX|nateH%ge qual volunes to each of the left

hﬁﬁ"@%ﬁ?d Do prarifpgatipn andy ashed, ine 1§ vahne Ofrr@ldpbf}o. raMaMngbuifhe cells
C

e?]lPlgc? gghnp gﬁfﬁgtﬁpéengi%d glrt%vpg 1%3% ?ﬂg:%ﬁ 109 %MQ%@E ﬁ{e cells were

tlmnasd:lzbated oh acedfor EpmoximstelyatSt moutes. W Hel ceﬂt serelthen centrifuged and

adm ni st.er I caII 0 rqostate in hu S. e
rSenisgsar i eotie: oo iSeM e B oy ety 1 padfonal 4
ndRetesbefBre the l@&ﬁhcﬁﬁdf G cébl to@dmhl conairsioR of 0% tQntpeRnRMs were

of dosing and continuing through the |ast day of

stozadiit 020 Pntdasd. on. Each ani mal was observed for
changes in general appearance and behavior. Food

ﬁ&g?o% o O@f %gmglpgn? n@%rrLé/s m@c? cBr% %an ELD i f‘e)ﬁ‘ was performed

cage STd8 dbse ing PHE™ | Bat

apdordifig tcpthte heetigtalyofOinowtosti an. g((nﬂ@l 96:078L 8, NYOAY O’c)fihbétbkﬁ h:ensh €00 pl
| ast day of sanple collection (except as noted bel ow) .

affgpots) mmcwteéuveéw $-40 pg RR DA Epr fopo hourtea ips: dig gells were then
sﬁjl?é(cted ato%gglsﬂ&k 4?’Co dtg Ssrm\éeuq S, lelFl ngg %Vgr%s t Ig)}rangferred back onto

ure wer e
1wﬂape siues Bagye ueitghmorm B LB MBaRvwas\WBdA td edeh @an%lé d thOcells
the first dose (Day -1), and on Days 3, 8 and

izegbaseddiion ¢y how at HECfvath rold agitationo Abguotse(15 CFpla) wemted onto LB agar

wi t hhel fore. hod hts wer e
cBREBIE L 4P S aHE™ maffssp 5% DO BREL BN B iy 2
and 14 using Leads: I, 11, aVR, aVL and aVF.

RYbaKI Nt stmm&@g lwlehé FeSFe lae%fr&horiah SalRbMEAS Weh CB3
out si de their cages E&égilnate chairs, but were not
1

(sse hcklgy, RipthemaCeil Bi Bt 1999 biepaaiugatrn estngdhe filter-mating

veterinarian prestudy (withi’d 3 weeks of Day



1) and on Day 14. Under |ight sedation with ketam ne,

a direct ophthal nbscope was used to exam ne the
w@nioen133363 and posterior chanbers of the eye. APEEEA2006/000971

drops of a nydriatic solution (typically 1%

tropicamde) was instilled into each eye to facilitate

t¢chmqme(aﬁHamydmmet Bl Odal. SampGenst. f180:4B96| 1980). @Re of tise promase-

em str, tol o y and .coagul at i araneters were

BB Statof A bt A s g REHEMRBMERS thet ey nghpopaipated

b3 a@f?\Fa'téaraeFdPysﬁle&fd%ﬁﬂ’t}:d #NprodifttibPbf Rfgel@aiiBd BAbDlef. The MPPs

exam nations). The animals were fasted for at' | east 8

weou purifiaduby hudroxxapatite [shiema®gtaplyr and veint pxshangapyraptdgeaphy as

5 %?&%sl&ldcs%:trlbﬁq eBﬁlgl% orglt lﬁ\@eﬁ glcﬁ | %,89’%? i?c"))pé Ofgnsoge}gtg(ggggsulted

1@pr@paiﬁldn§6ﬁth@MPB$’ ﬂsﬁtktﬁil}froaﬂlﬁhtdmo bheh.norni ng fol | ow ng
dosing (Day 2, approximately 24 hours after dosing)
and in termnated animals by cystocentesis at each

E&E@@Eﬁﬁﬁéé@?ﬁﬁ%ﬁ@ﬂﬁc&%%ﬁiﬁ%ﬁ%ﬁﬁ% ERLLRTY Vitro

RO b G B SR e 0 B B et SepEEnGYE the MPPs according to
HBOAIRUAS bEThE iVentfRYas A¥REbEITh Ex 818 1, Qﬁcﬁfn?ertlﬁ}ak ¥an be used to test
fenoral. The coll ection volune was 1nm and

10 therapeaificitywf ¥HRPs thetidcludesn RSBFspecifio clasvegesits. Anal yz ed.
Tabl e 13: c¢) Coagul ati on Paraneters Sanpl es were

I\?ﬁill \%;sttgﬁecp%’ e}ﬁgtnIL o gﬁ&@oﬁCﬁn%ll?Yﬁh%&% q%getqlwée m(zllectlon

pr efera nor a [ ection vo
Mandsshd) & ad latld mﬂﬂgiﬂ-pmtludmgél" St Dkl s ("DIC Tttt Telkye mmitgs apan).

ottt o ubei 181 Vi SHOUREEL SRR Suseduents,

c@lﬁpwér )3 coﬁft&f i}fdos'wﬂeﬂ‘ fé ;Fé?ceﬁtp Vidble @aQ Habdd" dnnREARH 14 }xclude Trypan

Urinal ysis Sanpl es were collected by the cagepan
15 Hel IContentationeequirdd (Pkidsi0ldgf cetlsl (16k0) ayap detximiegdefoy MPR1 against

hour f t Sing) and by cystocentesis; obtained at
bﬂ@%ﬁgb? g#ﬁgq@gilectlon vol ume was as avail abl e, up
to 5 nmL. Sanples were processed according to standard

Tihe GDegfor dEPPR ragmt tPSAt;in@iuamg celrgheas f1 01“1 Mvunr@nmt ap&hse hon-PSA
vver e an

Si s
PIRSRFiIBS I ?Hé@ﬁ%thsél?m W3 % &0 4 "éhlé 6?5}1'& é%r@alswes that MPP1 is
p&mcaggr&fwat@d & PEOYs awlkea by& 30BieBld dRFeRInEL ﬁik}l)ﬁ'lgtyaa{gaiilst PSA-

enor anpl’es were taken“prior to dosing an
20  pdudipg Ssrsu@ eomR8A 48 dhang sinposelibss. The col | ection
volume was 2 nL and no anticoagul ant was used. Sanpl es
wer e processed to serum Sera were divided into two

]qPﬁgele gEZEY§g? ﬂ@bﬁ sg%gﬁggﬁfﬁgéy of
I
I\?}lﬁlﬁbvgfﬁéﬂaﬁlglud‘f@i)gé tcﬂeﬁu &E%lte Q}%udﬁ%{ bé) VQ\%IE’%[Q&SE n ﬁ&gidx?cause PSA is

eanml’aﬂxall}’aha&hyatedT ©he Hoall due to the presence of a large molar excess of serum

protease inhibitors such as alpha-1-antichymotrypsin and alpha -2-macroglobulin.

25  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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were anal yzed for MPP5 concentration by ELISA 2.

Anti body Sanples Sanples fromall avail able
wW@e@ap3Isani nal s were tested. Sanpl es were col | BCT/€d2099/000971

veni puncture of any avail able vein, preferably

fenoral, prior to dosing and on Day 14. The coll ection

assayadry masurthgntleashlof Aahogichag intathe sugsnatme d\ddS@ﬁmf 64% Triton

were pr ssed .t o, serym Sanples were stored
f%?B{B%‘BﬁP%S%‘PQ)YS‘W@m plcystesqnds s used amemaeﬂve control. Amount
of*'ﬂ%rxgas@ %amﬁressédr am ﬁlub @\é%blelab@r&wﬁsmm sWBlifze of

t est ed arrp es were coll ected y venl punct ure o any
Taitcai treatsidesamelen Preginabatioabifythe B a(ﬂQ Powitht BSAlos |amg:omnbhffer

The p Vol

oRge IR Felauiit wbena nge B EE i FRl AT BB Bl 1o
serum and stored at approximtely -70C. Term na
Tor detetline eshettieel MPRIL bH’Cbmesi:’ﬁﬁtlhﬂh(Dgy hiiearplaghd, cMPPlThl@ M) was
ani ma] s were terninat exsangui nati on while un
“Ef@%eda’f’?egot/h ggrpgl plasmic a lvuotuh [y airélated, XpgFpment, excess PSA (10 000
\%‘?ML@%‘ st Ridd o Re%m@ﬂ laMRd ﬁlﬁtallmg&locg 1rfc§l§dté)f3? Werahours. MPPI

hel d overnight prior to day of sacrl?lce B
camtpinnl plasma ¢ RSdcwas there dlcut!amdwdthriglntao RBs %l Wowlmgaddition of

NTED 56 Biin s ovioe Bay ™ wiked i dhatse B iR 6P K hesuted i

nura srbashid RehokAGI(1.4. i<e®Sof THidnSoRRAYFIGED )0 MhesWRsultéSR Mok s@rate that
al cul ate organ/ body and organ/brain weight ratios.

I\@Pds@n me%@@tsw sysiereieaty| veitheutcany signifiedyt a@iygtiangs the blood, even
Is found dead or sacrificed
8?@§%§$ﬂmﬂﬁ€%ghnﬁg ‘'schedul ed and unschedul ed
sacrifices). The necropsy included exam nation of:
Carcass and nuscul oskel etal system all externa
FNAMEBEES: BN YTBROANB SN VAVERTQXICAY OF ViR, dtba; AND MPP3
surface of the brain, neck with associ ated organs and
Thissgaegs desbritrea oiethodsatsekbivida@imiantie potive andgavive fositwof MPPs.
their associ at ed organs and tissues. Urine sanples:
Fe  as, aval
10 En0el PHEIRERL St e S e bty el s Bmaue
celie $ephbaal c¢1r3 (IAJTGCCTIBFB% alereRailtved agy0’ et ped el fin M‘[IS@MS Cell
rotocol gw hts: The followsng organs, (wh

Toepee fryme). 2 BEAED 30 boalD o Py b Mr‘g%rﬁédded as

Iy opal
sl§6r\1érl H?glsé’é\ﬁ% %8%%39@% '&gt'iaxst‘éié‘ ¢ El?ssf 4?]?0%?‘9@9’[ f‘fad 11 \bility was
sﬁlﬁb@reﬁﬂ)eldyterrﬂih&i by t readigy yhevx@latevvem gah@ﬁtepmﬁer as dlrected by the

AR PR G DALY S QRN IS m gt WP o txi tan wild

G ORFNsin, @«%h‘éﬁ'L'Csoa&f Anganppa px 1@&1‘?25 ahd 98107 (MPP3), in
ssue col [ ection and preservat’l on: [ ow ng

comssuesnhﬁmcﬁﬂgﬁh@ @@ﬁMbprqons of), were collected
and preserved in neutral -buffered 10% formalin (except
trxrr]ue}leez ot 1(:1?%l i xa%g 43 1rn ﬁag dI {Q r[l?lﬁg IugrSéQenoﬁs Ly Wfl?-Wpe

Tive For opt ron opa ol ogy

pmemwsﬁl (SEQITDRSO XY, was hiphlyi 58id Q@mhdesi @6ke iof ltp@Q:aﬁsa@ d&ath within
above (exclgi tatt oos) were enbe dded in par af f

oge bwr@h@b\le @izh&uhanys (he. HW@M kiks HQgo @@leﬂls ‘alﬂun 24 hours)
A oS DR B SR APF RY30:

231@1?11@5@@ thjdtabiiess 25E6R h@leﬁ(ule antse;@g fardat). nunerical
ata
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obtai ned by Sierra, including body weights, clinical

pat hol ogy paraneters (excluding non-nunerical data),
w@ra6ns3Fahn wei ght data. Further statistical anedT6€a3006/000971

were performed with the SAS(r) System Version 8.1.

Significant intergroup differences wll be eval uated

EXAMBEE 6t PREPARA TION OBTMPPS (AAHISTIOMNDINGGEDIMPRYEd by

a rrul tiple conparisons test. The assurrptl ons t hat

.t use t erified
AWGipecneipy e BRiRE Rube bbbk (R A Biebifes ollows,
THa pRs@iAdindetV@nRining B8 tgedeOéncOARD YRS iviay rifdifiedrth amp@ve ease of
with p < 0.001 | evel of si gnlflcance required for

puiifiqation pnslsyield oA sttt of Iheucketdespineleging the ribpgome binding site and
S ' a f

RS AT SRR S bl i 1S AR W e

reduttidnzin rpgodaction<ofOth® prdtedy €Burotr &, gnBﬁctﬂthléB 5956t63$2001) was

tr|c Al\IO\/ is.significant at
n{) 3&% e PEvagblogr Egmatipn; gaving 3ynu§ egglqeg flp%rgillp )qf th%% start codon

(]§ie9 Bj 411, SN IMidloblof BEYaeS 2 DELYL Bhis (iR a8 MelaRlouftio? NH’PE}HQ could
each tést articlefreated group at the 0.05 |evel

be reeabddiinta mhﬁecultm sefietriatant QﬂCH?’KBUIF) aircdniatBaptcrI@lsb&Z: niﬁ5|6<6ﬁs2001)
T8 O R T s G a8 i s spomoter comset
TRY ehaddd Rad @h%%pmlgésflﬁgeth@ REP$ coBtrict Wi Rpn! d¥eE RN '?olﬁ)wed
mul tiple conparison test will be applied |f this ANOV.
byélgatlog}mfftha:amlungafg@mnumtol the Kpry/Fxo 81 gtei off iyE23raved I rdVé8U. The

< 0. 05. Prostate: Al treated
r%?HF‘ﬁ%F@SW%WP%‘?ﬁB‘Lg]z? Meﬁfﬂﬁbost ates (See FIG 32CH
and 33 CGCH). Goup 1 (Control) animals had m ni nal

| fd i e

AR Bl SRR u BRF 2 PR (g Brocol

thefiretCstdpO B Hlsﬁﬂéddﬁb@ aleteildedHo@KEendRIT €heSi1 @MPPC INA B ViR sizing

lesions in Goups 3 and 4 (FIG 32E-32H, FIG 33 E-H)

twpprisgrithe SRAT éoﬂkﬁ@, ensgdefine pxsredhissiduesixt ent or

severity of |esions between Goups 3 (5 ng/g prostate)

FatHis# (ded2):n0/3-QUOSCEL RAT CRCICATWEAT GATMAN CBGtCAGESEC-3
severe lesions in Goup 2 ( 1 ng/g prostate). (FIG

(%%IDQIQD 633C, 33D).n Day 3 the primary reaction to

the test article was coaqgul ative necrosis of |arge

mRaftis$ (ansénbéa 5@1@@@ A& OCENTEXUERS WTe REOOITdage: G@@ WGC-3°

m xed cell i'nflammation. Inflammtion was primarily

(P iP3phi I ic wth | esser nunbers of eosinophils,

| ynphocyt es and macrophages. In soms ar eas there was

T:h%s%gg%fn%(r:st e wied [ a@f g;ot&?ﬁs% e%{gd:ﬁ gnaé'p@ @{@R@dﬁnge kit.

€523 t@aﬂdlﬁon de tﬁi‘ DNA {3 the 3 TEN@bidees ap %nﬁnﬂaﬁbytﬂéd@mmg, a second

wi.th marked regenerative hyperpl

QukGharge; rgartiph 22 a?r%m@%@é&dtnaclgﬁ@s%@a rfgvﬁb Hisstegiduegy In this

s{ege(hpﬁalg%ﬁsegfwegr eas of coagul ative necrosis, and mld

activation and proliferation of |nterst|t|al

cells. On Day 3 in Goups 3 and 4 repair was just
B@é@isarﬁiiqnge)éwqfe@]ée‘d BPANECAY AT OAdt £4R Gl CAT TAA CGG CAG

interstitial cells. On Day 15 in
(&;’Cg_up cﬁgsgg and henorrhage had resol ved.
Cavitation of the prostate was not noted. The | esions
HudHisP (dntiomed) ST+GQE ARTECAA CAT €AT GATICATGATIQAT TAA CGG CAG

n Lve hyperpl asia and squanous net apl asi a of
%‘F@"ﬁdgﬁmﬁgﬁﬁ«gu on was primarily macrophages and
| ynphocytes with | esser nunyérs of pol ynor phonucl ear

| eukocytes. In one aninal, these were primarily
eosi nophi | s.



10

15

20

25

On Day 15 in Goups 3 and 4, there was ongoi ng
coagul ative necrosis and henorrhage with nore severe
w0 p@ersE63 i ve necrosis and cavitation of the pPOBECAL®E/000971
and ongoing m xed cell inflammtion. Repair in these
groups consi sted of noderate to marked fibrosis and
Aftettheasri raurdfof POR, ¢1ores wafeistretHd aid dei@nt@Itg taginRthat the 6 His
necrotic | esions, with regenerative hygqer pl asi a

re;éhdé‘?jr‘@i% P@fgecmlr@emdr%de péplﬂéé\ri%l’lomt eamgst, reading frame, and

i.on was r hilic in areas with
g, BTGP Shaits AREe B Ridhe 1 BEMBR P Gihief g R plisimid was
ndEdGE M- WSOETZIXUPMQ% £123 PRANGEALEARNAGER 2Bk qleled (see Flgure
margi ns of lesions in areas of fibrosis. Perlprosta
34)i ssues: Seminal vesicles in 5/6 treated ani mals on
Day 3 had mninmal to noderate mineralization of the
secretion in the gland lunmen. This is seen

kaf‘c ee&l% A [sgquarce T AZLMPBY déffers framihat afthe NGP1 tcgnsttmttsin the

a here. Therefor
togt " BaC S F oy AR 4 Lo ot fPlGingy B s cers
u}@ﬂrh!anl &qﬁ&ﬁe o113 )s’eqﬂérfc@ @56 Rasa d@[ﬂﬂthM@A@ repeats immediately before the
control.Prostatic urethras had sonme inflammatory Cel

TAAfStdpthéQne SWhnithedpgn seadiog framy of “d 28-MiliP§ees translated into the amino

rost at . ACTI VAT MPP5 BY PROSTATE

o} SRR ol (e G esroeen dOmbRd 1 FOMED! Gininy 164 sguence was the
ad6afon @06 hRMiiBleSidied atthit Ciahingbf WPprog&Lor ding to the
piresent invention was exam ned. An in vitro study was

hiinaAt Proi i P IEp s ncllat ca it NPRS to

determ ne percent activation of the MPP. The
T@(ﬁ%mtc?éateﬁ 9k REAL ofYBS acﬁﬁtloh%lflyf%%éorﬂt@isdﬂd Pﬁs‘)é% 8 cloned
tissue was obtained froma Sprague Dawl ey rat and a
ingd plagmad pMAB 98 d dbis pﬂ%lsmziesmasmhwn as¢ & confers uklsramphenicol resistance,

obt ai n s{ngl e n S ND rom
i ORISR RSt s el BRI S B e Bromonas
SARGHEINE By HRRRORGEIOR ehakhef {19@@@*‘1%}{6"%5& %s cloned into the
Uni versity | RB approved clinical study. For th

Heod 8l g8l kroRpsites bhithe pMMB 20 8gdastiiic el resuita Ofladnia) yﬂ‘@ﬁ MPP5::208,
I.eces). and, sus e ded jn ser RPM 1640 cel

R ORIBRH B0k AT EOHEE LB bl OF PEGUon POVERS. of
nmedi a per volune of tissue. Tissue sanples were

Ini onden brepeidy GhP MIRES, 3eldbEstatle dTiGed medi@se a:twnsiniti:Apr&rf 6.90 £0.15

I T LN S I
TREPH rdfftHéJ%dluﬂPQfast BRinSHRE ARIRNL 9, lcﬁolgs)J aibsgdic Hd fof1dp sterlle

Qoncent rati on of each super nat ant wa determ ne usi
adidialkabr dutingrtbie ﬁsmalyathaﬁghestemBPM didl $itM dwdre atjnsteds mnmalntam

OB 03Bl RS GEREELY S0 e gpesion o s

ﬁtbinalhd@&da fadaitiSAf debropyTi tRidkdlRbpahdid Iﬁf(ﬁ%ﬁ%ézéélls&
" brltegh%OZ Beck%a%ﬂ}bu%terf%ﬁet 83 nsity
o

reg@%@m R & fof 8h- hbrrkamressed PEItGD a/awcteed@m@g)medlum and
f
EYERERAREY R NARE bl TR BARt ShBE WP e g

usiveragb 0P ClENe (fl,ltell’ Eslhmp@mbﬁdepamtlbxh tesupahatie #aodontdBbiied tsing
eru and resuspended to produce a, K 50%
= O SRNG, Do st (B nigses supegappb s cpiGed using two
checHRbRshicd skPYo MBC ysadral Protas S Nklepta¥Rr HEXSd didkel chelati
suspenﬁ)RBCs Al'i quots of RBCs meré¥addeg %% 2§ enﬁ:eauw
phenol red-free HBSS to proguce a 4% (v/v) sol ution.

To this suspension an aliquot of 240 nL of prostate
section conditioned RPM nedi a was added, and
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subsequent |y,

100 ngy/ n. was added so that total

woR®6/133553 and fi nal

a 10 nL aliquot of MPP5 from stock of

MPP5 added per assay

1 hr at
Sanpl es were thencentrifuged to

vol une of assay was 500 niPCTTOAZ006/000971
RBC/ MPP5/ Ti ssue sol ution was incubated for
room t enperature.

dhednatdgraphn - follseed RBCani@n dx&l@ﬁ)geﬂthralhhtqgmﬁhyoﬂhe MPP5 containing

SU )er

rnat ant from each sanmp

| e was obtai ned and

i fora| the 3piga (FreMNgS é’@?‘?‘é‘ﬁﬁéﬁ}kynﬁﬁn WEEl Peplegk andthe ygsulting
§1{ gxlrl](g su&& &wntly
dia/f'ﬂtertdv\mtohfoir%limont buffex | Rtifiep ddPRS wes sweriler filleyed bsingon A2 pm

'.f’%%fra'l‘?%%ﬁ%%‘?%‘%ﬁa? R

are

t he _ext ent

a&ﬁolvets@ erdn A Rerafieskbig)pg

e

1: 16,

firiied fbps Q&lh%fhis

and 1:

f _hydrol

Qw8

re used iIn

SIS,

t

seri

safety ﬁ%ﬁ@dcfwm i

gﬁ;ﬁé&&ﬁlﬁt@@ 180 th

st udy.

L ¥y 'uﬁraﬁm

ve contro

Soind

1 2, 1:4,

ti

Al l

sanpl es were assayed for henolysis in tri pI i cate.
results indicated that the human

BXAMPAd: 6: AN ACUTRENT

ons

Efquired. Final

The

rostate ti ssue was

R4PROSTATIGQRINERAYEY

US

INECTAON TOXKITY $FAY CFMEPS SNIHE AEBONQ@RATher eas
dog prostate tissue did not show any activity towards
W&x@ﬁplguslmveepreliminarwugwlts hef raatstidgac kdicating PISA gxtmmpstatlc

i

e

b
RO

LD B TP

¢ prosihte glahglent i fied in the rat ventral
nucl eoti de and am no aci d sequence honol ogy of 64% and

49%

bfér elg\er:]clrefrglg w%ight of
prostate, shows

respectively, with human PSA. Furt hernore,

rat S3 kallikrein and human PSA have sim | ar

Sugnere of Res¢lthoi nt s and nol ecul ar wei ght s.
MPP5 is activ
B SV Eh N REASYoR 4 P te MR

l.i kely tha

ﬁlt}&tlga‘?%

hat " t

ed in

rat

Th

r sta

holee

t
the d)g%l@zg Zgﬁlﬁgﬁéﬂﬁstbﬁ&ﬁ‘(ﬂfetlw dfthn MFP ehipp

possess t he PSA

gene.

us, it

e ti

\ase

t he

is

ARt and 1o

\/
e e

mtrmsltaﬁATnj@rsiomﬁr inPREN@Y bpmm@anwlem& falbawedtby adf 14, or 28-

m fr.om

FproE’

LORRFT

hu

P REG i e Rpasdly

pdravesiagisikece at 4C, al i quot ed,

i

and refrozen at

Two assays were performed for each condi tion.

MPP5 was i ncubated in 20 mv HEPES buffer

Ehsrstudy design 11 dejatipfhinbables98d 85 i human,

rat or

vol ume of 25QuL.
TIHEPLSUPSD Esighie

R RO

nmouse serum at 37C for
In control

10 m nutes in a total
experinments,

%yzﬁ‘lc_ljecaq\}/@gngises a

- 8CC.
5 ny
(pH 7. 4)
nonkey, dog,
25 ngy

nts serumwas replaced with an equal
buffer (negative control).

s added to the reaction m xture before

of serum (positive control). In other control

vol une of

The reacti on was stopped by

geldpt 1 on off Thiatment 10QMMsEMbk] | N | BexpVople al Nokbdr of
foll owed by cooling or(ige. A 15 Ll i quot pMakt opped
reaction mxture was gdded To an lggual unt ol 1%
Bi oRad sanpl e | oading |buffer contiaining 0.5%

6- ner capt oetMRRMol andhdét ed at 95QK or |500i n| 8o 3
derat-ure—alH—protetns—anrd—bleck—protet-—protein

i nteractions” 5 nL g l e was €| ctrcﬁm)res d on?

pr e- cast 44 MPpsBi s- T i[g90€ls (T nvj iy ogenpyousi fig XI| 3
MOPS running buffer (BioRad Laboratories) at|100 \ for
80 i nut es.| MiPSt ei ns i |0t he geI S were trSQﬁsb otted 3
ento—nttrocetHutose \Liunau LaUUIalUIICD) ant—the
menbr ane bl ocked with non-fat mlk (5%in
tris-buffered saline with 0.1% Tween 20 (TBST) for 1
hour at roomtenperature. MPP5 was detected by

i ncubating the nmenbranes in purified polyclonal rat
anti- MPP5 at a dilution of 1:250,000 in TBST for 1
hour at room tenperature. After washing
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three tinmes with TBST, the blot was incubated in
HRP-1i nked goat anti-rat antibody (Jackson

w( pavensdRexsear ch) at a dilution of 1:20,000 i n A@GBTA2006/000971

Anti body binding to the nenbrane was detected using

chem | um nescence according to the kit manufacturer

1P Cellhtrdpraymuait,l Q) dmechvereugr Aeihatse akeret terminatsd rfgilewing\lap h&hour
I nnot ech Fl.uorChem SP wi th chem | um nescence
OQWY?@R?JB"SFWe settings to avoid saturation using a 4
megapi xel CCD canera. Blots were quantified
densitonetrically using a voxel based program

KalblePg) i Hind STk Wi ic s%dz,hnesﬁgmnot ech, San Leandro,

GV HATE, LR 1 artohy o TSI Jung SRgs fIK Sudy
cl eaved band by| ¥HE sym of tH 1o _eay-ec’ imals
bands, | after cof#8ktidn for M@Iﬁ?nur@fiy 1Pay Payg9

lcl eavedcmltheno conpgrlBd to |fo- ser um7and sefr um pl 8s

al ot =N al P P

||y||UL St —Cont+oTS: St o—oOr T Ppetrcet creavygge
of NPPS%% accp Iishég by eljectroph resis 6and o
densitpp@psi ¢ quantifijgation [of western bl otg. Theg
percent cleaved/ was then conpared to{MPP5 anly

4 negat | MEPS and MFP5 + dﬂyrmtry7psi n (p&sitive@ cont Pol s
to—deterane—wh eavedhy—sergmenzyges:
nder tmg expefr1 nent &v‘)condﬁu ons, ZI eavalgée of IMPP5

IPY- InteHpRI3tati EY 1V dQgtravérdus @05SHRWSEK S Eb-iEakREC NOt

det ect abl em'lng?/e 14 shows the percentage of MPP5 that

is cleaved after incubation with varjous sera. Figure

Br Jadwsngeyetsr svalpaseds ehiniopbpsignss ¢ Badyj riecighbt feed fQS’PSUI‘U’UOH

1 e (0] r
AR S BRE S BBETRaRl R o
dbsamationsramecmpsysorghl) weilghts esd mstﬁpatlmlog@'ﬁlmmtvgams effecik ety body

I 6- 7 250
Sl RS i ot SRR MRS s RAS YA porggers. One
MPD ahfeat Bedi@Cintrdpdi@atiSally St Wﬁ%ﬁw fSlindMRhOGY DAET. PEbr to @EBth there
MPP5 i ncubated with eifther mL serum from Mouse (M)
yerane geamgt-relped climb)al gigrsn Parkgodi wegs sepmin t@@;to@a@m@g& a dark area

aﬁldﬁ%ﬁhmér e?ne g!riltac?%ﬁ ﬁ]?étié)geshte L(@Jaﬁat\%as no hlﬁﬁgﬂg P?tmdals treated

1h&i}ﬁosia@ica1$f altTfDﬁ RE wbxa rfoMtg; dedt omlbafyk? iPridietb ldeati mereSm@ncfifSeatrnent-
Compar.ison. o Per cent ea e _of MPP5 in Serum Buffe

1ekated el KedgPs metgd deft O é‘é‘? &g aining Guuzzigh ng églpod%“’ieased

a‘lctlglﬁfﬂwegﬂne}s %lgéig-as?](p mJascqg T(Qle 3deat- 183041t ?ﬁ’e\‘i%ﬂntll@ ell%‘fe eyes,

resul'ts suggest t I's not activatéd 1 n no

laboreh bsaathum dyiog ahsgds Lag@ esld toh&uchvPREe wotgdl din nthe other animal.

econe .acti.vated in.t f lea e.intoth

T PG o SRR BBk PR gieR ofe) P dan
fotitin dexkhaopld, RRbr flvid fi ©6 abRweh Séavﬁkz 861643 PFAmatthslSBjacent to
results are consistent with published data
Hentbis t nathienetherh apimplg Aesians e\ﬁfzry rigen dlthe, fatnand: jejuapmg mq%udmg

d t h [ Y,

T
@bgs 1ho@4 ;stomtatlo aedl tiaimus,1 S@B Yark Eﬂzfd&l\/lBLiﬁe BBdonAGAT | fet\ Bl j@bénOfo the

MPPS B PS ES An t
T s B e R atas SRLEITES % GHq el however, it
AN R Qﬁa@th% asRaLldTale griteatie T MatieOwlte 1tsp?'g>@iﬁﬁt5/% ki¥neys and

encounter if it was inadvertently exposed tiSsues
cuEwTegesysemicHisgpentvealeratigeentiibeed ﬂoyhe death of these@pimbin
proteases including PSA furin, trypsin, chynotrypsin,
thronmbin, MWP-7, cysteine prtﬂease cat hepsin B, and
the serine proteases
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hKI, hK2, and uPA were evaluated for their potential
to cleave MPP5. The assays were carried out as

WO 2006033553 Nat | ve proaerolysin (w PA; 0.84 ng/pdl/Cande/000971

MPP5 at 1.073 ng/nmL were used for assays testing all

prot eases except for assay #2 with furin, in which
TYeitaemfrelited clinidat ﬁ@ﬂs@v%se@ﬁi& ddhalatreatedray AIM TR disettvels. Red
To neasure actjvation b elTP | eavage, 5 ng of nati (‘{J‘
fbfr 8@@W5I“§P§|SPFI’0‘P sPPBNgsfserom all gEaues 24 pnesqs mewe isitgspacluding the

e A [ [

Ig&r%fﬁn awk gc?epZiw b%ogtg&g gg v@r%ira%@(gsan%%%% tgegg%? élfézél and 4. Blue
skmghscolbtmom: (sstga:labs)lteazrbdommelu b@g@ntalatr i@pingl fies) 8o noted at 20 and
@nu1e3|natotal % The reat{g& MTD

e BY ™Ak R Qindeoshist el i Bectet kg Tn
Anfdl @R iRtavedvally fred fuewerlinEY masd Andlr Peridrisien), Werd Roted with a
al i quot of st opped reacti on m xture was added to an
wepipaiincidenterin anmaly fregted AR &anpl e | oadi ng buf fer
contai ning 0.5% b- nercaptoethanol and heated at 95 C

r a9yt

a0 ol i) R PR Gl oocEh L BRAY SR om gl 1 dose
1¢BisoiRelddihg e rcattans, s geaeraﬂy)@’nh/aﬂngheﬂﬂcmmelhretreate'ﬂi'aaimals. This

r ot ei.ns were det ed b ai ni n re
RV S byai RE et et B M aipig dR g vas alo
dNadrladein A Iﬁﬁm M%H? IV fndld) M@ﬂ%@'ﬂ clifficad Gignk MeHEIREe% at the site of

buf f er (lg cont ai ning 150 mM NaCl and vari ous
inieerinnt(ial andflmimckrd glgn scabs ﬁgl/oaffednw photb@rc%ﬁcalpﬁgort &n addition, two

rith t e t
anlrﬁae}s requ‘gdz‘é@%ﬁ’f&)‘“llﬁ‘e e gcfsltlogl% a&g SL[% X p%l ngltf'f)atlérq ’?r‘ese latter
dhbndes Bhggastedl @) nﬁf'MnPllslﬁlEntlam of Slcepteﬁtp@rhclalfmﬁimhltloﬁ ovhiichweds further
by coollng on.ic A 15 nL aljquot of stopped reaction
wPRarigd éol \ﬂwg&l&&mth?leglaﬂ eé?j’ﬂl‘é‘f“oaﬁount of 2x Bi oRad
sanpl e | oadi ng buffer containing 0.5% b-
ARb&abheeiRaae! wandenigabRé whtlte &1 faratrfersoin Matt§t@S- 1P khighals on
sanpl e was el ectrophoresed on pre cast 10% Tris-HC(
%l 3 WBCmputaphNORS ackia ahdh bRl ohntg Rersriadeased in all treated groups
\5@5 grcgoe rl & 5T ?Jcrgésegwg%) Vglrsct %te% ?h%ehe%rg?%%@ﬁr} fgﬁ"e’ta?laﬁ]ﬁose levels.
laé‘di'da‘s’e%tv&e@d’\re&)tdécd% pércélt emladbgstute Petﬁﬁld@&es#éﬂall dosy &velg Aflight, but
native PA or MPP5 were incubat efl .n.20 MM H%F;gs buf f er
qqstrefater) ingrgase 4 etivech B iakArauaizaplastin g wacptedrad alh Ly dosg levels.
7

Hllllglsch% ek g\rgbéq%tﬁgrvﬁib %ngn{ Is @%ﬁe@ égtﬁv:é‘lg)rublg )a(1€2e§r IB%E aBC, neutrophil
{ridurasaphil Sburdy wire lipgreasérk M@H@bMPmedtrcdreelmrlbmlom widtheBDW)
at the sane gncent | on e reacti.on
‘§‘t‘f8;ﬁ53é?dm6’§as§§ ifpgwergf n? o‘Ff T&YWMVYSWBE“ S In animals
RINARE affeP14 QSO dh¥ertARh, iRGeRE Wet€seeinTFD Wlan@ MPYUSHly £id after
st opped reaction m xture was added to an equal anount
o doys, HBierrRuwaresemgifisranepsdnoteg ukamstolegynpassmatery Chagges noted in
aergElé gee}%ﬁngl%agag@g :1 ok 9?05 r@?&r@a‘i’]ogt\xgges c&lsfdgrred 0 %W\?}gg-relmed.
Bisaks ngO'V@ dlipeige tlga&lSda@l andi 28rdag eibéer\kmom @erdodxdedmoRSraDScovery
runni ng buffer at 200V for 50 m nutes. The proteins

dhegfeth@rdced by silver staining. To nmeasure

activation by chymotrypsin, 5 ng of native PA or MPP5
DBdeCrelat@uinakes i néh %ﬂaﬁ'ﬁ? Eaniktifah$Pérase PAld 7aléhine aminotransferase
cont ai ning 150 mM NaCl ‘and various anpunts of
ednpenbretiqapyere sean on B 2napdciopsidared matked atddmgi igcreasesyin direct
| ogarithmc scale) at 37 Cfor 10 mnutes in a total
volunme of 250 nL. The reacti ®h was stopped by addition
of 5 nL of 100 mM PMSF in isopropyl alcohol followed
by cooling on ice. A 15 nL aliquot of stopped reaction
m xture was added to an equal anobunt of 2x Bi oRad
sanpl e | oadi ng buffer containing 0.5% b-
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mer capt oet hanol and heated at 95 C for 5 mnutes. The
sanpl e was el ectrophoresed on pre cast 10% Tri s- HC

w@ei0s/188565g XT MOPS runni ng buffer (Bi oRad PCT/CA2006/000971

Laboratories) at 200 V for 30 m nutes. The proteins
were detected by silver staining. To neasure
lﬂlmhbm,amea),ncmétlnMEP&dbyigtyheMmcannat&nqure#also botedy at 25 pg IP.
erolysin-rel ate roteln (nativ or P5) was .
ﬁ%@aﬁatw 6N OP?E%G‘BI(EP%P ?g HE7304) a l\@ﬁﬂ%‘ AOAGeAption was
dkelastVNaGl | RNGIVAY ds@idted WodEHsS inlbuntth & R6BUIiL PatibZndBecdase in
0.23 Unit/ng thronbin according to a | ogarithmc
tetebpretpinaton@tration @t 23.9¢ anlbtuireanimals freatesk 2 Ha, arstight fincpBe was
S%Lﬁld{}-rr ﬂhﬁe Eﬁ Clu%{; 8%nrc§npt)1%f QIPF ?g gi‘/ghf%g e%s'\cl:\gg ggﬁ)u %ﬂce%gratborrll was
dlenote vith ﬂtor&lspdﬂdhﬁg dedreasd ybtathin &ﬁg:lblblﬂm rmoXtT]feﬁ: ma@es were

added to an equ anmount of 2x_ Bi npl e | oadi ng
wnsdessd @&tﬂdaqoﬂthﬁ dnflgmegien ﬁ%@@@%%@@ Ry na??aorheilnelaayw an
iCast Qf aPnlHe %ﬁ@hgéﬂ@cas%%ééﬁtrﬂ%ﬁ £1d6£ YEQRRO S $fke@bilirubin
pre-cast 10% T el s using XT MOPS runni ng

d@ucfahmno(@eceRmdeaabi)u@lenlyes) at 200 V for 30 ninutes.
The proteins were detected by silver staining. To

ac%{lillhgs' a %rh]\{%f beﬁ{' hfo Jias ep?lgge\é a‘ tﬂf gﬁglgg fo r%té&&qygs ac?xnlnlstratlon

THeCLheauiP be badkl et&ﬂapcnatéwfcf fithe [OF mmrsd@nih Wi vatuet d1eg1.3 ng/mL The
t hr onbi n k|t &ﬁtl\lov en) used in these experiments.
qbserved; Rk iyalue fr@nwh@qaﬁm@dwo%%ng{mhg The smjerw ‘Clearance

@E\” d!’\%l%l—f! ﬁ]cl\{%:tlh 11?1{01}] ?a%‘g)ag] eiﬁlaﬁ:h %@4@? gﬂa{%? ?%dﬁ@rlneh)?(L lﬁsgectlvely.

Radlotvaignintrgrasatic uéminisoatenpbhseived it becarrddi & 4t lgrs post dose for all

GRS RSB 2 D1 RS SR EhAHRL S P SO Fobserved

A0d,. %59 aﬁ]ﬁ@re@fto aaeeaw?&ihmlgﬁew 6%, aﬁe {9-tHe 8iFTEeSt til Obsdived. Dose

i ncubation vol ume was 50 Rl in each case. The reaction
Iientityrfons theeintraprostatip ap@té veas asesotedl tusing fmat @ndeAU& 125, Both dose
‘B‘%{ll&%ﬁi %)gq%g&rg yarfnﬁegrs Iret é%\gﬁgsgﬁ) ¥ro+11 JF t2§3,1g and tl}e corrfspondmg
éshﬂl@téd Matadabilitgs were 2371 ardl 4.3 B ailit sfawhich was nil.‘hdai‘lﬁe Eﬂhﬁrmted
npl es were stored overn t on ice at 4C._ They
Qbﬁ@*ntlcm%‘ pATSdntp thej sxstmscg%l?ﬁﬁ% frpy thegrostage wyith | anef@%sﬁl)g dawdevel
heated at 70C for 10 m nutes before being | oaded and
DitheRe MTHIHRR, Sindie T8 dDPAFaPSht 40! BVih tn[a%gﬁﬁ)welr@"%%mated with
non-reduci ng condrtions at 200 V constant vol tage for
HOrtalitn with g0j ypedific m@@oswth udnpingle BYifdosg of YIRS gn anadd ress was
et ect ed. stai ning. To neasure
%@?ﬁ%ﬁ 8ﬁnﬁ§ll¥& §?% 048y aerol ysin-rel ated protein
(vt PA or MPP5) was |ncubated in 20 mM HEPES buffer
Dwgﬁhémamaﬂlﬂﬁ pisé) Ging R CPrivljdecca ofaviPPSvia mabeurats aﬂmlmdtis thefdeath of
Type | _trypsin (0-500 ng Trypsin accordln% a
P Eaiti 20 i Rrostale Ingactiof sifg TSP gP 1 SRR e eigh lteratons
e nEéfeTl%fcaﬂg-c -of HB&h bERE M PRaldeRuRIRPRELsRE eml Jehgﬁty Bt it was
f 100 mM PMSF I n ii1sopropyl alcohol followed
aowhddrihatdire seeseity of théprostatil mﬂﬂnmnat@n agyt aspryiatbdrebanges @ntrlbuted to

gn]gﬁﬁﬁeréor'fltbo Oqe%g gﬁ}ﬁeo Pﬁllgaé r?fhﬁ%g bﬁ?e{)r_el%éd %I'na%gRt%dwere observed
HEY, ¢8Rt PRNgE ofithe reh:@%rﬁp‘hrﬁﬂ Qﬁc@scfopk, ficstupicemd ofdag weight
sarrpl e was el ectrophoresed on precast 10% Tri s- HCl

gel s using XT MOPS runni ng buffer (BioRad

Laboratories) at 200 V for 30 m nutes. The proteins

were detected by silver staiMng. | | | To neasure
activation by uPA, 5 ng of PA and MPP5 were incubated
separately in 20 mM HEPES buffer (pH 7.4) containing

150 mM NaCl and 10-0.16 ng of uPA at 37C for 4 hours
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in a total volume of 250 nlL. The reaction was stopped
by addition of 5 nL of 100 nM PMSF iin isopropyl

w@bkwohadssd ol | owed by cooling on ice. A 15 nL aP¢TyaaL006000971

stopped reaction m xture was prepared in 1 x sanple
buffer (lnvitrogen) containing 0.5% 2-nercapt oet hanol
atadtitig ah extheattis@BCweer considdred toThe sesantatyeto( thO Prasgde ingstion site
| ect rophoresed on pre-cast 10% Novex Bis-Tri s NuPAGE
%@}gg&(l nvitrogen) using 1 x MOPS-SDS running buffer
under reducing conditions at 200V for 50 m nutes. The
R B Rfect@l F MIgEeE el rity re§dlﬂe&/ B taiS Vi MiedGon stO mABBKUPIE and/or
activation by cathepsin B, 5 of PA and MPP5 were
migostsaicedicrgéonsrahe dpse of 2208 rTWh?%EFDE@g%Wré obgepied 7t 2)15 and 29

SLPARLTST MruabeRETE £ Y OO

itrvdira keffaco bﬂhetestfartﬂzfeo Mﬂcrosélape ané midrosospicnd erasibsip ethedtissues were
addi tion of grp, Etoaflnal conc traté r]of 2 MM,
comidrteg i9eh eh%?ﬁ‘) JPIRRAEUECHOn St5oshaRgss-orkiyeE @nd splqes qpgan weight
ﬁhﬁg@y% Dé}f 2 whie RESut %&S&bﬁé‘ cdHeXatibg ﬁld\’i@e%vé}é@ﬁal‘)ﬁdl sin 1

x sanpl e ‘buffer (Invitrogen) containing O.

2-mer capt oet hanol and heated at 95C for 5 m n The

In zapplusion ] the admyiniseiion of MEAPS iy lsinele Seterpeastatiy @}eéfé@t at dospolevels up

ex Bis-Tr t

RSAEY Bl LI, Rl B G ORTEMAEA Rl g vt

L00MPf with &dcledr rwtsesf dehtte hpwevtetha sxteve roé thde¢seartield rddated prostatic

si.l ver st ai ni To, nmea activation by MMP-7, 5

igHlanppation gng/pi W@‘F’%‘W Wc‘ﬁl‘bg‘g’éﬁ‘ds §%°aqnﬁ?réq“§/¥ysﬁmfo‘zeﬁmerat 100 were
h h%l wedde S84 in clinical

egaﬁéé% an gﬁi?ﬁtgs%g%@t EQ&E at 37C foreSB h%ur Sml cnlmca

shgnk qb2kg)y dmateogyf axﬁisalmdal bfbhla:nuﬂracparmtanaat gllbppedathplogical

addi ti on, of 8. of 1 ant hr ol i ne
Gharashyparsisted 4t i B vl n Aot B Ban Wedhopgd evidence of
rﬁ_?r@sl,sloﬂ Gin ORirh € trediedl ﬁltrm‘enéﬁslyq u @an@f]ueﬁttl}o RRE do-LBREFabIeRffect-level
xture was prepared in X sanmpl e fer (Invitrogen)
@enilaivas my dele@%ez fmmltb@mlueoetlrapm@nc atntble intraicpeps seutO5C
for 5 min. The sanple (100 ng) was el ectrophoresed on
pre-cast 10% Novex Bis-Tris NuPAGE gels (Invitrogen)
MRS unni ng buffer under reducing
E@n&?’te%g?r% at é"gov for 50 m nutes The proteins were
detected by silver staining. To neasure activation by
l ff hKl was activated by 0.05 ng thernolysin
?irf ge%iisgaf vol une of 50 m of TCN buffer (50 mM Tris,
A GotaiMfC&Cin2le Sprapbe MawaC(Crl: §H®7(SE) IG$ BB ket (éi’dttmrmoBv?g)cus) were
fo our d i nhjbite
et oA et St Ten SR A 2061 T nEks Fcteh Aok ngvpight from
Bpwsb egsg et hod) . One ng of PA and PSA-PAH were
i ncubat ed separately in 20 nM HEPES buffer (pH 7.4)
contai ning 150 ni M NaCl, 1 nM EDTA, and 1- 0.015625 ng
of _activated hKl at 37C for 4 hours in a total volune
St Vetgringty Trepfmeptsact i on was st opped by addition of PMSF
On Dagop ambX/Italhhmpmmionst wera peiforaled om animals 58t 0 and P4 Zesthively,

ol | owed uot of
Ot B o i i B ol e e Sl RO Sputatd
&4sﬁe/w55rragﬁm 1n@1@lﬁ§aﬁblﬂfe% 1061 e i Bdr G@RS10 EJP avnlatignd
heated at 95C for 5 mn. The sanple (100 ng) was
el ectrophoresed on pre-cast 10% Novex Bis-Tris NuPAGE
gels (Invitrogen) using 1 x MOPS-SDS runni ng buffer
under reducing conditions at 200V for 50 m nutes. The
proteins were detected by sif%er staining. To measure
activation by hkK2, 1 ng of PA and MPP5 were incubated
separately in 20 mM HEPES buffer (pH 7.4) containing
150 mM NaCl and 0.25-0.0039 ng of hK2 at 37C for 1
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hour in a total volune of 50 nL. The reaction was
st opped by addition of PMSF in isopropyl alcohol to a

wo pevahi3xsencentrati on of 2 mM fol |l owed by cool PEIyCazN06/000971

ice. A 10 nL aliquot of stopped reaction m xture was
prepared in 1 x sanple buffer (lnvitrogen) containing
Miobté tatnielt, el piimelk haroleighed adteraidochlypdssigied td Géathentigfoups using
The sanple (100 ng) was el ectrgphoresed pre-cast
2 QMPNST ec{aiagdmlszglom@m@reg diagdqmigajiop Mgy gmtr%lgp%@n psigg body
g [

YOI ER A0 AT pRE Bl ﬁi‘*%?%s FEPEY] B, e sty
ckislgn/sldetsﬂ@lnmlTatgwaé"éD]dealbleﬂl(]Msm)s.t udy i ndi cated that
the sensitivity profiles between MPP5 and proaerol ysin
(PA) are very different, with native proaerolysin (PA)
.ﬁ@ nore sensitive to the range of proteases (except

,LS ‘than MPP5 (Table 15).Table 15: In Vitro Protease
MERSdyvity Study Results Note: Units reported reflect
those as recorded in the raw data. EXAVPLE 11:

DIFSTRI OF VBB TNF der t ;
th bi odlgf%ltl HLl}ltl on D §é P5 ?bzﬁxglugi%ost at € n(})@%t‘l\ﬁzﬁes

potential distributi gun 0 surrounding tissyes

f ol l-owin s+hal-e—does atEan ctrati nn o
T— O I A~ A A/ IN N ] H A>3 \C AV T IILI r.l] Ql ull UIVAUIII III ] LI @, 8 | \JIIIV (28
radiolabel ed guantitative \l\"‘l‘l e body ography.
&t udy us MBPQLZSI MPPE0 was pe or med 398 nal d 3 3

Bpr aque- DARPEY r at s) 20fhe radi2Bacti Vit condéntrati oh (

§.D.) in MBBSdose f oAbl ati arR0was 1.90x 1093 44. 02x3

qd06 dpm gMPF80. 94 nCh@). Based on t[@0st andard 5

@&Wh@gﬂr&&t@qv_tlﬁﬁa‘@@&gﬂ cient of variation around the
mean concentration value, the dose formulation

wasconsi der ed honogeneous. The nean dose of fornmnul ated

Arigpls gepped@hnMIDettedy wye terpisated GHowiRg 8 48ﬁ@1r;9b%9§taa%perlod
S BRE 14 fimfds S0 BHOCHO0 [iehit BT dRBkHBher Y8 rob el sare

aangd 61D 1f amd 8rlalj|re)s@e¢tllvwlyt@ueam altgchhisal eBbD(mferdB@d by 10 times their

3?%%2155{1 Iéifgge? W,gflt%t 51}63 2%19 {H@a 3‘?58 L %‘18 élgfﬁg;n%() rglnﬁéfad prroxmately 4
IR dosdRe hd sHRAIS00] (mb g vad dithan28d Wlthe WY & BANPARD0 poor

for radioactivity analysis. Duplicate weighed aliquots
whdifibo| Eheb‘t godalpeee sYbEIe hecrapsy mQ@dlu@ndetaﬂﬁd)examl and internal
decol ed with .h Q [ ) t
%a%m%tg %1{) Vle}' qn8| tgyugls’: IW%%Q‘FH%E)F(? }O%ﬁ q}f o&?tgo/ﬁb%\’{r:z}f exgﬁlheﬁfon. ci”l‘lOI‘ to
de@ﬁil elatdal VigisyfonBAMMr 6H0E ificludedipbdkaas, Eﬂeedeeitsqdl fiuscleofone, eyes partly
asma_were mxed directly with liqujd ‘ﬂtlll tion
1ma

qlpsaﬁi Foldoto tpugh deseeased jagtivitraad abnomad gait. F SH0p fgranimal 3001
048 g, M s O R S0 L AR, L 80y, o
ol touche decroasdrastiatynweveaknessemd ektreasetb thubold toge. oﬁrctsh exammatlon for

ri.ght .sj de i 2%. di um frel fr .
sniheafh G PPt e st P At S LS GRghBE For gima
900l | Eifitera3 agtk Wisadlordial wasRORY iS@E afdiular WEpHEIBOIE Swelling was
were made in each frozen CMC block in order to

Raiesost b Bicstionesite Apmptate) ahisas deaths Werd ennsiderprtiproprbly tdpted to the
B oA e Bl AR AR g v

flthic kmdywhi ch wer e used if required, as reference dots
for identification of structures presenting a | ow

radi oactivity level or |low contrast. Each ani mal

speci men bl ock was sectioned using the Leica CM 3600
cryom crotonme. 30 mm secti on8 were coll ected and
identified the animal no., tine point, section no.,
section date and knife position. The results indicated
that following a single-dose intraprostatic

adm ni stration, the
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concentration of radioactivity in the blood and pl asma
were | ow, suggesting little apparent absorption

WO 2006083588 | ntraprostatic adm nistrati on. The PCTOa%M06/000971
concentration of radioactivity (9.445 ng Eq/g) was
obtained at the first sanpling tinme point (3 h) from
O Bay i1 gHIMTYEHEdYY| additiosd] Ah@nalsnyv&€ added abatdese @150Vl a the
of radioactivity were al so observed in other |obes of
IpYFRYCRIUS SPUHE dn (’T‘%‘f to fugtherrexploreaMEP? itoyigity ayig) this feuicydiesty) limited

sed over time to the final sanpling

6%$ﬁ§%g$£%€g%Qb§g this final time point, the

concentration of radioactivity in the prostate was | ow
Rrior toeihitiatmneﬁslosmfg, trhmalpl02% was eonsideresipmsyitable forapbet invherstudzdue to

t ti it 0.268 Qh :
{heSisfibe apd SEisphedtih Subata a8 DA T e p gl HZ3°R1 animals
r@?ﬁh‘nhfhgt @fhsdianedd Q@CFrbMpst WefORSQdr abnotie Ku@heand tthan disposition
ei t her bl ood or asma. Thyroid | evel s of

Jogemendest i vity (125 ) increased over tinme from12 to
48-h post dose and remai ned el evated untilthe fina
time point at 96-h post treatnment. Sequestration of

ﬁgﬁ%ahgdgﬁgwthhgbgAﬁﬁ%sbe i ndi cative of free 125I

fhedpantle riy Moes 00 NEbGETentRP RPN g ifgRiaton of 32

r(@’glLosﬂler@st BEHc®) waskdothiR¥s ofd W@lgn? froBenESHdOWas dtdr¥Eht -20°C, out of
(<0. 045 Eg/g), lung (<0.041 Eq/ g) _and pancreas

c(mc@t lghe Png vaq¢lg yontrphwasdihasphate %nff@‘pd ‘édm@ﬁ@%ﬁlés?ﬁ
concentration of radioactivity (<0.003 ng Eq/Q).
Extremely |l ow |l evel s of radioactivity were noted in

5lpr%@§ﬁonr@mge F)Jrﬂﬂlfhémﬂg all times, suggesting that

signiticant systemc distribution did not occur.
I e
DS o, A R Eand 0 oF BC Ona ey propriae amounts of the
1?2 asyral. tstoak sdlutam df iIMRRYegas Iﬂ'dasurﬂf arda]ilutel ivath appropriate amounts of
' ggﬁéﬁéﬁxtion study suggests that MPP5 renains
the local site of admnistration, with only
limted peripheral distribution and toxicity to
surroundi ng cells. EXAMPLE 12: TOXI COKI NETI CS OF MPP5
3.5 Adaliltistr-Stiobh o Tlest@on@iol ARidecs of MPPS were al so
established following intraprostatic admnistration in
BEPEdyy mature mal e Cynonol gus nonkeys as descri bed
in Exanple 7. Four nonkeys per group were dosed
intraprostatically wth control saline or 0.3 4.14,.
Groupss of Girgqyratyppssy Gogsd Fpet létrmr%s?aea"éisqrrf@traze%@% sidescribed in
#e@ﬂl(ﬁcf b QRS if % llo/ bﬁ’ Q%)ngl@h@oﬁnds&meﬁsfo%ﬁrﬁca@ Q%ﬁ‘é &ﬁﬂ%otential
romal | nonkeys {16) prior to dose and at 1, 4, 8,
@nxcltsaﬁd wh8o Hl8|dm)sts pw@ts@se Piet infraveaous adménidtiationy fthet th$tsmicle was

st udy ar so descri

it By Mk D84 s AR aEs e Vs B SHLYR
study. Study sanples were anal yzed for MPP5 using a

V&l i'nd@ir@fhtlELér&ﬁss lTplﬁdﬁotd dokb edintnidratidni, Rhimalyf were anesthetized using
quantitation ( of the ELISA nethg qg@) ng/ mL
G%ﬁhﬁ@‘esomrﬂ?a% érltﬂ‘ﬁ ipﬂordtﬂpﬂufgé‘a’t@ a‘li’ath?s &S wing Surgery’ animals

geﬁeﬁcw%ﬁnﬁma‘% Mnfibib&Y %gécue& M iemzahE peiilifiat §dand Procaine

ow ng I ntraprostatic adm nistration. Che animal in
Bengailpin 6 (0. £ sdnt e‘thlm@ln abntrecaived a subomtanedul enjedtioDof Buprenorphine

Gﬂﬁ Sor al J t oints. This was consi dered

§ﬂ%&g88HBé?% “@himal s fromthe same dose group,

and all sanples fron1this animal were repeated in a

subsequent assay for confirngtion. Al origina

results were confirmed in the repeat analysis. As the

pre-dose sanple was also over the LLOQ it was

determ ned that the observed concentrations in this

animal were likely due to matrix interference and were

not treatnent rel ated. EXAMPLE 13: EVALUATI ON CF
PROSTATE MORPHOLOGY OF MPP5
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TREATED MONKEYSFurt her anal yses of sections of nonkey
prostate collected in the study described in Exanpl es

w(Q 2@ed33623 wer e conduct ed. Hemat oxylin & Eosi n BEREN2006/000971

staining was perfornmed to exam ne norphol ogy of

treated prostate, immnohi stochem cal staining for PSA
Weiisg psdafperl biedk, & enidliteihdidortlofSdppiokintatedyn2 ofn WwisAnadandarfifiPhSs cm
st ai ni was, perfornmed in order to exapm

fdarg%lkyiogﬂﬁpsws-o e_ragﬁssvenﬁ% PropRsanS ﬁa&@u?ﬁ%%&@@ fobepf the
B0k t@WeR—:chaM%dez{nﬁ@bﬁlLWOﬁ?lﬁﬁ&f‘WPS 8PPBY/EBEA HiB7 RS as injected
nonkey) of sections fromcontrol and MPP5 treated
imwrtheyght vadhblobe dsingran weprepriteciyduei Brior to elosingl theovite avan erigated

at, room t enper at.ure. ..Segtions o rostate ti e 0
FinRBFY GREBI RN P To kP, RREe Cofi B iRt €387 BFSHle ves
ﬂes@dﬂlg&%ﬁ&g%@%tﬂﬁ@dﬂt@émﬁé@l ate were prepared and
stained with . Sections were al so

i mrunohi stochem cally stained for PSA and MPP5 .
B @pimfsgsignsd fathp sWaveaawinute.he ¥ agicle was adigmisered igggvenously,
' reTol ' nkey prostate were
\E%/E%S%{)‘gk u%idﬁggl 1 g%%&@'ggjméct ive. Metanorph(tm

sof tware package (Mol ecul ar Devi ces, Sunnyvale, CA)
Mam Seyd to outline the total area of the prostate

gland and the total area of MPP5 induced injury. This

of tware proyides;.to r . pi
SR B 0P et PR AUPREG Gl NI . o
irmale b Kightde tielinlaendk rqute elesést atidle whb edndinigRred fintthagndgsdy, via
fromeach dose of MPP5 was then deter rg'gned and |

e fvieteiney 2 dose ol o69-0 ikm feiter PRI OLireREMeY Mpihtyly animals
Glffedup@Sledbor b AL ilaQr 98-dbyVeltvEY pBfiR/ total prostate

‘\g?léggrm ti pl)l f%eg% %i/ 100. rAnal});/ﬂgi sagfp control (normal)

nonkey prostate denonstrated that the Cynonol gus

nonkey prostate is simlar to the human prostate in

3.6(Obseryatigpsandul ar nor phol ogy, and distribution of PSA

ChnicA0Ysksh@shst 81l GRildRRafe dbdridialvicaldaibabhe ohithiei dag of difival and
ducts. The nonkey prostate gland, |ike the human,

rasrapa) rfeis mpraity ped piges, ofTilldiealthoand/or reastiop, o iesatmpsng dwepghout the
RS raloh CacRE) B RAGRME: KBt AR olcBrior fo e start of
peanhait and dailynthrdvBliRmt thehtesatnianj et edovient peajpdo&tan ko MTP study
I\/brg ol ogi cal characterization of the prostate tissue
M@k stribution of PSA and MPP5 in the prostates from
this study showed a dose-response in the areal percent

Bbdy VAGSIAS: SndRRBIEbId OIS SRreOefburd oo alt. ahfndl b the day of
prostate; however, there was no significant increase,
fandemization ang tye peekly/ hroygheyt gﬁfém@%a?éﬁ gecpssry perigds (main study

I t area. cyl.at erv.ed. i

RS < TPl Bh, 50 AT B AGRRES MRt ABChUER [fted) before

wdhedultedanesriopyl MTD jstady ardnale fve25vaighe eriorl to desirdpmm geidr to terminal

approxi mately 50% of the total gland. The results

%@é@st that the maxi mundamage may be linmited by the

total distribution of the 25 nL injection volune per

FORECOdsuRip@sh:aAh&vidlidl foddecdhffhphbe & aMesiesthdyRain dhieeteasured

significant infarction of normal glandular tissue, PSA

yeelbncommensingribg lastavsek b decpieteagtmephparied japd Hugugheiithe treatment
i nj.ur as of the prostate, PSA staining was

%@r@r@ erslg’e%lgcg'tri bution and degree. These results

suggest that MPP5 killing of columar epithelial cells

within the gland elimnates PSA production. The

results also denonstrated th& the distribution of

MPP5 overl apped with the infarct area at the md- and

hi gh-dose |l evel s as shown in Figure 38. At 15 days

post-dose, no residual MPP5 was observed at the

m d-dose level. In addition, 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 Damagel

wo e 3BR5 Danmage (areal/ percent of total gl andCT/CA2006/000971
following injection of 25 nL per |lobe In treated areas
where MPP5 induced significant infarction of normal
Opkhalodugyt Oscpeior BB sdreéfMicameitaall aunkleing aghircpriv sextberopsy
I n_adj acent unjnjured areas, PSA staining was nornal
(mpinystadyranpeals) é}ﬁ@p&é@d&r@d opibalmoscary) apd bigigeseqpiq (s lamp)
@4’ 56:1 'v&e eAbmfAQl X%%d %Elh?&ie‘}eke?ihavl\z @bﬂtl?ah%l%%ktn the

3 tes PS productlon ver

not alter PSA production in uninjured areas, nor does
Labosatbeclnves@gatwﬁﬂimd @mplieg ﬁoshmmmlowrdodjmlén Flsmagtry testing was

| evel s, of PSA nin S [

%f\égﬁffd 7 & 1u'P?msur oun ?tﬁ‘S" T Wg%u\rl}ﬁ???'gg ?3’1'%“%%9 ri:o&!f %fl s removed
ReBight €®aninimals tphier o Ebdy @implihg s Bloodamplas ivete @Xpdtal fiom the
the lack of any significant injury to theurethra.

g inakaogaypder %‘l]‘li?ﬁ? apesthesd) jnj ection of MPP5 into a
single | obe of the prostate can produce significant
Uﬂﬁ@gaﬁﬁwéanwéfé cBlldeRH ioRi Beclpsy SR Ty® Quqs ned abapiibidin study
tissue in the normal nonkey prostate w t hout

giigals fplacethin metpholigm tcagasdor RSAPPPYxEte ilAdowrnt eoliedtion gsriod, during

I\/P E 14: TOXICITY OF MPP5 | N DOGS
&Elﬁg h&am{ngig 66"1)(3?85%? Was performed in nal e beagle
dogs in order to establish the potential direct

Thy heapitalsdia iparatenis G:ixirymah@eM Ativaed pamiad ghrambépirgtue tlme, blood

& SRS ol T 0 RSP b
hé?ﬂlcf%fotbino 'ﬁre@@iaﬁelét %ﬁx}neoﬁlatget Quntl éihretfifn i, ﬂegoolé'& dell count,
u of 100 nL

based oh prostate wei ght
tetiegecythomest (absph;teewpdipvmbréhlwhtto bioed 2l coput, (thtal sabsolutednd percent
@@EZ g/ g prostate, respectively). The animals were
EPV8Y for 1-week post-dose. There was no nortality,
or treatnent-related effects on clinical observations,
DhdySevii OfHemidtg0 ParaaressTekindined Gvere| | AVE adatip alchiallagl). alanine
There was no apparent MPP5-rel ated effect, on prost 5
faingtRnsteraso sabygHe, h%‘PfH@F CRAIOSRERIATGg @SPAHRtE emipfpflpied Hggd urea
%ulﬂ'ggéneulmhrﬂb&lld?fde cH?es@Jrleér@Jtlﬁm@ngoﬁlﬂlﬂn%ﬁmlat&@d AR inorganic
anhd consi st ed areas of the prostate
phdsphodisipgtassiing sodiem gotektibrubio, ol motehymglycadkesi ons to
and/ or dark areas in the abdomi nal fat were associ ated

ﬁ%@p}é&ﬂgﬂs Pa?‘qelrt]egsl %{tgglgt}e Ug{e & ﬁm{bl gg)oé!"' céllc?rl :ﬁl ga{gncael, 8r§%t1nme
PRERe, Mt éhet) URFREEPy cn@ntiifiged @éfosit Cmﬁlﬁtepprt ot Gspeafie gravity
was_enl arged. Increases in the severity of these
Biobiigpgsyvemechanges were considered attributable to

the anticipated pharmacol ogi cal effect of MPP5. There
ﬂhﬂu&géma@nﬁfaﬁmﬁ& (DS PBhdBag Dt MakASthdyHlly)apr ost ati ¢
toxicrty. "Overal |, dpparent treatnent-re ated

macr oscopi ¢ changes were observed in the prostate,
\Bllqoﬁ samnlﬂ were peliested fran eash fresdn sudnras pierdosmrselned drom a jugular

t
L
$ith biviod rsﬁhplﬁlg or] chinicali pefholog)t)h Stihpledwéeraplapsdas k&t separation tubes,

i, ncl udi ng a 2- IoF é cture nat ure of
o¥ieR e

t
e sHelallreesed bt raiyp RmAFTTE f%r?g tt’%é’i‘fﬂ“&% and then
%énu%ged%@%}omﬂtw QLM ATV @Bﬁé?ﬁ%ﬁ?xoﬁm@!e@m(l fraction
stromal tissue than the dog prostate gland, it is
not known to what degree the8architecture of fibrous
partitions, and the blood and | ynphatic drai nage
patterns, differ between man and dog prostate.
Nonet hel ess, the dog has previously been denonstrated
as a useful nodel to study the effects of
intraprostatic injection
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(Rosser et al, 2004). However, in the case of MPP5,

beagl e dogs did not appear overtly sensitive to the
waeyioh§355x ef fects of this conpound. This is |P&ELK2006/000971

attributed to a | ack of PSAexpression in dogs (or

ot her nonspecific enzynmes capabl e of cleaving MPP5).

3ThFogiadkinkgie0odel shows that in the absence of PSA,

MPP5 is not activated at extrenely high doses,

OlESAsDEAL, blvgd bdeplSaE@s Ly iveicollRea b etdipat et driRdugier vein

‘Rats and nonhuman prijimates, in contrast, are known to

inte el tybesaliematsTyicaem thegedpricokingtipsudy iaes)ﬁeeeilmqr yime point,

b e t t W
ABR-J% 4 sDERDSAANL b P, 3¢ mszéil o A8 iRusRA. éioék Blood samples
varo splake  insnelintlyo ninc adek yicsi wmtil aﬂepatrated ihy mfnmted centrlfugatlon

rosta es not .appe 0 e ction
(b 2o $13 M amarigRana P h PP B fepdlhina Saseparted,
BaltYRt nfNe R&Rd thRehRf plagd & @rdeG ViH&snﬁ@ﬁan@%@ Swél stored at
further as t oxi col ogy nodel for MPP5. However, the
anpt@xmat@d»ﬁ@é?ranédnatlﬂedgiﬂﬂvsls pEVIBPY.hat MPP5 appears to
be pharnacol ogi cally inactive when not cleaved by PSA,

5 8, 08 ERE  A EERBBB P BEBE 1) e o

thct 8mbeeky sdEdAIVRLpEindipte. TIDX| Bptue mﬁbwm&loum MONEBYSInl monoclonal

order to .sta h the toxicity of MPP5

WHRRS L FRSEILC B E({P E?d‘d‘a&?%f)%% F*i&'ogén e"s‘B’&‘i“E% PE‘EE fo create the solid

phade! ARCRSApRlrbSth %uﬁe dscht iimie WaRlafd9 BRUGIRE dontrminﬁpies The
Cynonol gus nonkeys T group) ected wth 0.35

so¢onQa3y waiimdy WD peir@imp@ycﬂi rokansibats) hetigadsivoudifiert cpitope

IR Do g B U PG O AUy AR v,

Theeldtdttioa aitibo ey khiymeodonfughts (gdati Ayti-eabbit I5G\Whorsenrakiisk ptoRidase

7. A description of the f'ndlh g resultsg&ollogs

qoaluae thay birds tcthe ponstantdpeian oftheralbihie anfibody wps theppdded. The
r t

PR RALER nEORTRNAL (g B Pt RERANRY BRRRCHE) Bhoured

Hamegeinga SpharablAX platadiadey. t i ssues or ot her overt
system c effects. Results of bl ood analysis indicated

S PRI A PR E R SRS ! BBk o

the pRasLsonSnfitioni da@an tAs praotidat, %xﬂfoktﬂ&k dnﬁlyﬁs inbll&ded assessment of the
bl ood/ serum PSA | evels returned to near baseli
thavietes Aﬂ? d}aayé tip oITh%er‘i‘g Eme At PBYeFVed Nglues. Where POSSIble the AUC

;fa(’asige]tt on C cﬁtﬁﬁoﬂﬂ th?iTI gﬁgiﬁ%%&n\,\gﬁg @Yt%ﬂil ﬁxﬁqh}aeFrYer dl@%f’) using the
stzmidai‘dtdomputemoftwfeymogam oWindloglirt (\epcsimd3. b)gr Hm kK B@Gletermined by

eval uati ons er enist and .h tolo .

e Eirovire Do e 5y b pERS P GRpaeT feginal phase of the
doREdnBaEmRL @ Yime Q8RR S The hppitdht fthindC 1L RaS Qalculated as follows:
I mmunol ogi cal responses were observed in all groups on
Stink.-Day 3 and were attributed to inflammtion
associated Wi th the surgical procedure and

e

t}}e plasmad ¢0pcdﬂ1trsmneiaat ed pamdcad‘, omgdoinetit analy$if int lndedenstessntent of the

oL e egl e DL AT e 0El 5 2L e 0 e T

AUCT fasdafRr Gvad 2h1bglhted | bf t&h@dg%ﬁam@m@tlﬂﬁ& (®i88ldi &hd Perrier, 1982)
prostate glands at al dose | evels on Day 3.

These changes were character84«ed by necrosis,
henorrhage, and m xed cell infiltrates and were nore
severe in animals receiving MPP5 at the md- and high
doses. Monkeys in the | ow dose group al so exhibited
hi stol ogi ¢ changes on Day 3 that were consistent with
repair, including regenerative hyperplasia and
squanous netaplasia in
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epithelial tissues and fibroplasia in interstitia
(mesenchynal ) tissues. Repair in the md- and

wWoe@hAsEsSE groups was mnimal to absent on DayPGI/CB3006/000971
Day 15, necrosis had resolved and repair was ongoi ng
in the | owdose group. In the md- and hi gh-dose
wging Ups standatd @smputevasofowagoiprograon Wiahorlin @fecsianhaayesThe k was
COHSI%{ t with repair were confined.ta the nmar

dterpigd B Iingasiregtessiop anabysisiof spdqcted fiffiePAiniip theqppa H@@gﬁ phase

Jf P @brdce 084 5.1 t‘?m@ CuS¥%sSt ¢/ "{1 ak&ﬁ k’e@ﬁm@ﬁ Ba[lf fi’féh@‘é%' &lchRted as
MPP5 on either Days 3 or 15

fmmousanm maaanwcummshm by Do IG End fraperent volume of

$$ﬁ£@ §%£§ S@%@O eval uated. The aninals were
ARy 8 cribed in Exanple 7. The
potenti al innune response to MPP5 was determ ned as
foll ows. G oups of nonkeys received adm nistration of
A&arieominatiPaeedurés MPP5 directly into the prostate

according to the table bel ow. Serum (approximately 0.5
Gitols Pathologyl: | MTDathdy aminmak fieind deadalusngthe stndyt wert kbjadaty neéropsy

VBB Qe i DL Ve PRI BB o g e sudy
Wére iBfeed Yéﬁl%cx'EF@%Hﬂ Budmbleb whredresdgsier | bed

separately. B 'y, proaerolysin (0.5 ng/nL in

phosphate buffered saline) was bound to an EIA plate
(bycqméﬁtnon of the seatmegthancarecayery prid slpwieviving ariinlel Werg eyianguinated

nﬂ_‘gge gb%leQle %)%tf]oﬂgwl gso{h?raéieB%ﬂegll lgeﬁq?)blcﬁ)'ﬂ s%@s%"oc(?llectlon for

ature. seril es I ons

1460tat&9 AndeiPatiads. Placiréd o avsidlautolytik eyangs raiconvikse aoedpativlogy

quadruplicate to forma coprpari son curve for tite

AP BAYA Gl N IS BT RHOTPG ISP Al BOPledifen puliizpfiplsall main

%%@Eﬁ st er MPP5 admini stration. Sanples of serum from
treated nonkeys were diluted ten-fold (1:100 -

1:1,000,000) Io provide concentrations with the norma

@egannVeigbtsox iFdnsachc m;mgadyednlgl@bputmzed réytschegded necropsy, the

é{é@&lgggﬁ%g{ %{] ?01 %se%Fe 5 5eé3r 5 )} glilan%l%n? a&?en?ll%tling%){am ﬂ% kidneys,
ldey shape sy fadary] postat, PRl phyayd, dﬂ)&adslubest(m&th QJarathyrmds)
according to nanufacturer's instructions. g E
Rerred grpaniny iR Svetebeds 0peber GAd arepb Meigl raios lﬁ‘é‘fﬁ tg Body weighs were
(%Eﬁ§égpx m croplate reader. Titer was defined as the

I l'ution above which the absorbance readi ng was | ess
than that of normal pool ed serum+ 2 standard
THissuie 2R riesenreationr  Onhecogwpiationiiof thd oerropsy jof reacho mgpgudy animal, the

manistrati al | ce ne. of
G BB e e SRR, RUSBBbUBOS Pl P grenas
&ﬁtﬁt(mkac@plmé aAPRRAOH (serniAY,Ebriie qBeredf A s &febeund Nmidbrain and
i mmunogen prior to the study as the appearance of a
Al QUIaNGH)ncpscust ntalmedsoddrum @P‘ﬂﬂly@b?y esopfipue &YFg Harderian

PEEET el T nge FRRE sl illp L IE TR B o ¢

mfectidnesitt (tail wein)rdxbp § heunung kelneyesdladrima) ganddPPéer ésampleiof 2 tbbes),

titer. Bat ni Is th recej.ved 2 / P5
Butn {spnila AP DifabePer CRRGURART A9R (A erey.Bppay gland
nﬁgsﬁarsﬁddﬁ\flﬁbssﬁrfda&ﬂlﬁ& %' [ewdk), diptivees, pansfedd] pitliitary, prostate
abl e '16. Table 16: Anti titers in nnnkeys after
@quqieéﬂ@‘m)b Etust SAPPY siargiu p@atggnea@nmﬂarlavte@@le&, skeletal muscle,
anti body titer in nonkeys after adm nistration of
MPP5. None of the titers were above 104. This suggests
that intraprostatic adm nist8ati on of MPP5 does not
elicit a strong i mune response. However, 4 of 6
animal s treated exhibited a titer above
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pool ed serum Anti body titers were noted in one of two

nonkeys treated with 0.35 or 4.14 ng/g prostate and
whoiok/133353ral s that received 25.79 ng/ g prost at BCT/CA2006/000971

exhibited a titer. Thus, adm nistration of MPP5

i nduced a detectable, but lowtiter imune response in

skift gtk epmal &ﬁﬁ@&r\dal)t Bysteeh] stainadys teists, Ebyangs| ehyroldl Jobds (and

and 15, there was no cation of extraprostatic

peigihyroids), topguca frychgp Seetar élv% eral)y yripary Rladdersy st eni ¢ NOAEL

was the highest MPP5 dose tested 25.79 ng/ g prostate

I\felaﬁ’ﬁ% fél > t/ﬁ PormBhP Wad fuSed Rk gil§§u): ﬁx-gf'% &l El‘é§e‘§vatlon except for

observe prostate were th ose-depen ent and
ealdtdym15pay0@,dopms®d’e® and tﬂetekmmh were Hixad smmletkegs flpidr(ewhanized

R e (e

stHed) pmecsﬁteatswere\nmmbu slanagesluagpr oxi mat eI y 25% of the
prostate. Therefore, the

Lowest - Cbserved Advers ffec v ( LOAEL or,loca
PBP*@Bch?‘égyef flesies e ef %‘5 ﬁ‘@‘? Qafﬁ ’cB‘s‘E’%i% geqtign {“ésaéfﬁ"dﬁﬁs and

EE?ES Ss?é??(dn? i ﬁ?f QE‘EH li §ctlg§ it Whe dbdRified Y)ﬁ&t th gé’&lbﬂﬂg)oﬁnd stained

ug netabol i sm and toxi cokinetics of
withl Heomaioryjini antl newmmd wsangined hittopaghologicaltyi as f@ll@nvs n| stration
in male albino rats and follow ng intraprostatic

L nj ecti on, d nhu ] . oy eepe
B Bt o R TR RS p UGt 8 semincain
adn®Naem)st udi es conducted w th NPPS is presented in

Tabl e 17.Tab|e 17: List of nonclinical drug netabolism

2 E@r g s%t@l?%@s&lrgﬁl S Con %?%%%E\kgﬁt(% Ql\gsp?esions and target

t@g&gh&§m§ﬁﬁ[CN OF MPP5 IN CLINICAL TRIALS FOR BPH An
exenplary rationale for selecting a starting dose for
clinical trials of MPP5 in BPH is descrlbed bel ow. An
Téssemsﬂnmle; ofrgarged tisso¢s indwding braiay heﬁﬁ Iy livey, lymph nodes, injection

h
Sbﬁ r?stql?ece}g?rogﬁg' ﬁgrni e%l o%eggsg e%r? Zl:}?g{l% 2Jb€§§f§8 ngﬁ%hu%&ﬁgh&rgtgr and
@fn@@tb@ddﬁerawdretpmedswﬁmd epamiatdafoe all tam stidgghimatbois all dose groups.
nonkey studi es descri bed hereln(gr S Iected

e

GBingtes pirgey L ey Her e S ey gooecally
@?x%?en{ i r&HH@Eb%HonIQ?eﬂQ%%@& aRtPkinS Rtclivee to the

effects of MPP5 in conparison to rats and nonkeys;

thus, the dog was not considered to be an appropriate
model for estimating the safe starting dose of MPP5.
Svatistical Apalysaie rat studi es described herein suggest

t hat, despite the fact that the rat does not have the
Wagperisalddatn objained dupmpshe eondpgt off yhea¥idyy were qubjgeteq to Saloulation of

G0 AR Y50 A sl

ddnfpared Iil51ﬂg BRlehefk testi at thle Ot()Sisiglmf czmcs Hvelc%eln ﬁllftbnnctelsl between group

f /g to 0.2 t t
AED ASTBSRTE Jo 00 A ign AP EpR e R U BRUGH gy variance
{%@M&s%?fb%doﬁf ﬁg]ﬁ@:ﬁﬁt‘ﬂlﬁ'ﬂé@é@&ﬁfo@@&trﬂ&ni Rert MRlicated by the

owest” dose tested in the single dose nonkey study
ANOYR (rgy G0 thent Runaptt’s i 1 tasovidsarped topatformethe grouRimeadsecomparisons

stemic toxicity was
%%Q%?C%ﬁgnWHg(%8ﬁocg§§§?%s " gl and changes were
noted. Wiile all 3 doses shomed | ocal abl ation of
prostate tissue, the md and hi gher doses denonstrated
the nost marked alterations and |ack of healing at 14
days post injection. It was %bncl uded that the | owest
dose (0.35 ng/g prostate tissue) had the
therapeutically useful combination of no systemc
findings, either by histol ogical or |aboratory
analysis, and limted but clearly




observabl e | ocal prostatic effect with approxi mately
25% abl ati on of the prostate. This was consi dered a

W@ adoe/188382 i n t he nonkey. Using these data, a BEf/E€A006/000971
factor of at least 10-fold is applied and a starting
dose of 0.03 ng of MPP5 per gram of human prostate is
Wlhaﬁ&&ﬂ Ife@dfnetshﬁ:stf indhtec hbterogenobust greuBRbtidncesalp. <AhO0S), the non-
exenp d of adn1 i stration of Pb in t BR
PERAPS RO YA s TR e Rt ppoups 1 te Riuskal-
VAR RuShEALighcad Eph<(ﬂf5') Ythéh th@Js%Mchﬂ:@ oP@Ke @ESended between the
i njections Tnto each | ateral . For quidance
coutral gryup arjdeeseti waated Beup drappsiseed uﬁmeﬁgmeﬂeﬁl ul t r asound
can be used. The total volune to be administered in

gzkc alr&ge %loug% ?arm{r{ egtf s@ﬁig%}xpl?ée’@asafggoerfeﬂgrﬁﬁ 0.05, 0.01
szBOOUBdernulatlon can be used. Al t hough the

i nventi on has been described with reference to certain
specific enbodi nents, various nodifications thereof

gg ? arent to those skilled in the art w thout

@HQWW ﬁ@P Y8 t he spirit and scope of the invention
[in

et EuhEoh Aug

in the cl ai rs appended hereto. The
publ i shed patent applications,

8552t ent's, publications, including
and dat abase entries

Thefreurnerest,i dmbhliy apdeisity agtismentaoeths dewi foinnddtioys used in the

i ncor porated by reference intheir entirety to the

ssuprareandieatad mdable lqach such individual patent,

publication, and database entry were specifically and

individually indicated to be incorporated by

TRAE10E BRe FolimBMRERINFOR 1My TiFDEMENT! ON | N WH CH AN

EXCEUSHVE-PR PREVHEEGETS—CrALIVED:- AREDEEIINED
CE@WLO%OSC evﬁ DUk ed po@g—cform rlalsmoal in g?)lﬂ use
in_decrea g-pro fn sizel in -a subj , . (gem?)
rodi f i ed| Por e-f or tilRg pr ot e ?13%er| veds Qom a | 10037
rat urat ty5 OCTuUr T TI[gpPOT €-  Of 41§ §1g Pr o4 ghgT and | | 030
conprising one or |nore prostate-selective
Jrodi ficafit@ons sel gdPed from a6 acti vah®dn sequddﬁﬁl
cleavabl ¢ by a prdstate-spegif{ie prﬁ*eese, and—ene—ofF
4ore pros?%\te spedifi ¢ targbfshg domarn capablledbg?

etectTvehy tar getiiyg pr oSt R g Cel TS, 3gfier el n [§gdg
nodi fied|pore-forning proteln Is capable of
sel ectivellg killindgvaPostate7887BS. 230830odi fi®E¥P41/1.0043
ngLQLLQLTin” prot-ei-n—for—use—tn-—the—t+ gent—eof

enign p 8gtat|c h}ﬂ@?plasi I@%ﬁpﬂ, sépyg di | £P32/1.0002

Ore-TOor Mg proteigygeri vet;siona | 305297 1.0048/1.0040
natural |l y-occurring_poreformng protein and copnprising
®ne or nybseé prost atld- sel ect { ¥.87 nodi f {388 ons sel.e¥fed
fr om-an—activation-seguenceleclecavableby—=a
prost ate-specific protease, and one or nore
prostate-specific targeting domai ns capabl e of
si&klilyvel y targeting prostate cells, wherein said

nodi fi éd pore-formng protein is capable of

selectively killing prostate cells.

3. The nodifi ed

DeSted ni ng protein according to claim2, wherein
said nodi fied poreformng protein is for use in

conbi nation with one or

beni gn prostatic hyperplasia. 4. The nodified
pore-formng protein according to any one of clains 1
to 3, wherein the naturally occurrlng por e-form ng

protein is a proaerolysin or8an al pha toxin.

5.

nmore other treatnents for

The

nodi fi ed pore-form ng protein according to any one of
clainms 1 to 4, wherein said nodified pore-formng

protein conprises an activation sequence cl eavabl e by
a prostatespecific protease.




6. The nodified pore-formng protein according to any
one of claims 1 to 4, wherein said nodified
WENeA3I63i ng protein conprises a prostat e- speRCT/Ca2006/000971
targeting domain.7. The nodified pore-form ng protein
according to any one of clains 1 to 4, wherein said
OFOOkyf 3, @imAD8 18X f(40 g, M) ks Abuid 0 Aot BadRath)thére twekeatol treatment-
sequence cl eavable by a grostatespepific pr ot ease, . and
refafed elinigabpignsp rAisteaionsys sk fact Wetepgielnthigsterparaiaps @ dark area and
el Rieb @O PralaRh NG cRG R b Ehath Qvad BiteRidRd.
s%F@g?%ﬁh&b%@&%@!§F£4P S,QEr 7? mhgreinssaidaacfiva%ién
sequence cl eavabl e by a prostate-specific protease
MaimStudpnal | y repl aces a native activation sequence of
sai d naturally-occurring pore-formng protein. 9. The
5 %Dlge:xyfn% %ﬁinﬁ%r@gg 8@%029 82? ru%,t P Q/gt?g@%ﬁgig%}% PriBr ﬁrh\éatﬂ,r}ﬁeré)@vere no
tiRbh@rhedeRted pdigichll dgnsrmtedafor animap#@st aFe-ssqidng {mazzle), blue skin,
antigen (PSA), prostatespecific nbr.ane antigen . .
depenvd actigty: MsAkATSSgfesHass alwsyéarqnpfk'f‘fe@r _hquzf diikate Gaegjorbipl, ple
egpsélaﬁbr@aib@aﬁﬁ- fOhSbGdmA 6N fo BEEHAEH Mfed for ARMal 2065, Of
alms 1, 2, %, 47 5 or 7, wherein said
prostate-specific protease is prostate-specific == =
Atmeprgpsy. foranimat 480 wrdctosespic findiags ivelndadga gerlopwsp at the injection site
accor di 0 a .of .clai e .
10 GREFEP Ad b B R PusuBThid i G abtontonl Sl fctuding pal
thatérdl Bdjadengtonts Rane Poe hiimsl 400 3 hlesiomsnecre &den dim thenfai dnddyjunum,
to prostate-specific, nenbrane antjgen. 12. The
%ad_pmg e o ANFHPN SR PTEN aze_c%ff Irsrg %klekea% ribe gpnereas,
rﬁl!llﬁ}klgﬁarﬁ el i#khe NRELR b Bihet, ARMHafK 189 1PAE GbdoRfitB Y adjacent to
protern further conprises one or nore nutations in a
thé epddidygnisloTite caussfof dexittdlinrbathiensb Wys wncertain; hongever, it was assumed that

ore-formn rotein. 13, The i fied pore-formng . .
15 B et oL et AR RECFY Bar TR Ry ph T By o
MRy EANY SbsheD Sisfein®d ddpericRative aRribnp oeritebuled torthé1@¢ath of these
conprises an affinity tag. 14. The nodified
apamads.f or mi ng protein according to any one of clainms 1
to 13, wherein said nodified pore-formng protein is
f?ﬁﬂ?h%ﬁ@gvﬁﬁﬁ intraprostatic admnistration. 15. The
od| |e$ pore-%orning protein according to any one of
claims 1 to 13, wherein said nodified pore-formng
MABtSudy i s formul ated for intravenous
adm ni stration.16. The nodified pore-formng protein
ccordi OcCl ai - [
0 RS STk SaPlo i AL R FRED I doge lexls (10 10 40.10)
Radifue prining w2k Qesarin 2sdnimald Fom Bl grovps aff one dr poresifeo invfudipg the

protein according to.claimalg, erejin said difie
IR A L wp%f@?d%m Seved et @‘é‘&%LﬁE 4 Blue
%ﬁ@g&mrﬁiogﬁu i Ot M BmIE Gt IebiBtaPbOhEASE sitedPwasded at 20 and

I'ed pore-tformng protein according to claim 16,
4iheg @i 113 saimdlsreadh, frickiding eragtwiahiwallingrinarimal $QRt(epg). Although

onpri ses. one o [ tations in bi,ndi ng _domai n o
25 Ry SR be R e ART plsfctire I AStnSORR fvcily was
Aceakedhtng o claim 16, wherein said nodified
poreform ng protein conprises the am no acid sequence
as set forth.in SEQID NO 4. 20. The podified .. .
Bopmpls rtreaisd) IFayenouiiy o ERaBRen-Fripiedoclincal migns Wetfhlipidnto red fur
sahile MdiAd ﬁﬁ'l/o?%%ﬁcgrgﬁam, iR W€ hbted QAR ! g2&%er dhtidence in animals
affinity tag. 21. The nodified pore-formng protein
according to claim 16, whereBh said nodified
poreform ng protein conprises the am no acid sequence
as set forth in SEQ I D NO 31.
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22. The nodified pore-formng protein according to
claim 18, wherein said one or nore nutations are
w@eloeasds froma nmutation at position Yl 62, ap@mCarioemony71
at position WB24, a mutation at position R323, a
nmutation at position R336, and a nutation at position
t¥deedat SB3g. Upeo Vo dighidest aaﬁniaes-\fvm sden gyith tietecsigns acmgaraditod/3 that
to claim18, wherein at ast _one nutation i s R336A.
WEEE OdeYlthath%a'B’Pﬁaé&S(bb% M8t ot ein in the
preparation of a medicament for decreasing prostate
dif Sl @ subject, said nodified pore-formng protein
erlved froma naturally-occurring pore-formng
protein and conprising one or nore prostate-selective
DaydiTermiattioons sel ected from an activati on sequence
cl eavabl e by a prostate-specific protease, and one or
REQ " Phifed @rﬁu‘%zlé ﬁblfbltgi 4rfo9 BlahilSt @Qm\}\ﬁﬁn %@H@Qhﬁalg’?rom all IP
Sel'ectivel targeting prostate ce I's, erein sa
dowedlie el eiticlpding 3 f/aontrol gniprabt &7 ranmlscaa@allgl &7 @fiimals at 10 ug and 3/7

s_el ctively killi tate cells .Use of
syt 24 oAbt (5 RS Ohar iR il TR A e bogh eves

aﬁ@ gllllﬁl@mng hieclelRd hétRAY BRNYasRbldRERLET Privk @Sedbpsy on Day 2.

hyperpl asia (BPH), said nodified pore-formng protein
derived froma naturally-occurring pore-formng
4o Feorndforswmdiog onpr i si ng one or nore prostate-selective
nodi fications selected froman activati on sequence
ﬂeﬁ%a@%@ffwo@foeﬂ Q&ﬁ@ﬁﬁloﬁpec' fic protease, and one or
nore prostate-specific targeti ng domai ns capabl e of
selectively targeting prostate cells, wherein said
Sroghthaledlogpr e-f orming protein is capable of

selectively killing prostate cells. 26. The use

ccordln erein said nodified

5t T o rmp%lgla%#ogégg@g’%mé\?or use in conbination with
one or nore other treatnents for benign prostatic
hyemaploggi a. 27. The use according to any one of
claims 24 to 26, wherein the naturally occurring

ef.orm ng. r in o
B3 S RLO L TRy gou PP RGP Dyl PP s nome
WilteZcéll pafagleRisn Whitedblomldetli (W@Oﬁ@trﬁlﬂﬁmhﬂgocpfewneIbﬁsophll counts
conprises an activation sequence, cl eavapl e by

a
wrosncma@edslpeaéh weatedpgronpsaaitaininostatishieal gignifigance .abnl%@anef 25 pg.
| S
I N
donc@ehtiong(MCHE) @. 253(lg aidén umen phclt dmlmglet(Ml%hyat afledosé levels.

clainms 24 to 27, wherei aid modified formn
Prcagss ﬁveeeaﬁiﬂr@é% PeFenh i Absplip FCenyiEs bt doss Guh & pight, but
BRI BhGeP §LAV fedpAaE BREmbPRSOMEe Vhs KKt all IP dose levels,
prostate-specific targeting domains. 31. The use
arnoeciatisficalsiguificaneat D ugl ai ns 24, 25, 26, 27, 28, or

30, wherein said activation sequence cleavable by a

t t el ¢
Rt BBe s ROR D B A78: LR naRE Il A BOEENEPS  JVBC

mrreplﬁlwnmba@plmr Crtu&ls NVeBeZIncrE'afsai uMEHE&: MPVdind ged @llairsyrib(uti«m width
of clains 24, 25 27, 28, 30, wherejn sa
o Rt g inecasedr i cbrbiont 814, ol wliester B frergest. 1
é]rF AN tenﬁfn%ﬁ Qﬁe? 1% H%@'o? bBseRRAGAr ﬁ‘i@x%aﬁi‘ﬁlérg 8&n PRIV and VPV only.

uman andul ar kal'l'i krein Zﬁé . 33. The use
é&@d%cdamsgoftqbsmlomﬁber@?vereInald repges npid irpkemagojogy pgramgiers. The
30, wherein said prostatespecific protease is
prostate-specific antigen. 3% The use according to
any one of clainms 24, 25, 26, 27, 29, or 30, wherein
sai d prostatespecific
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targeting domain is luteinizing hornone rel easing
hor none, or an antibody to prostate-specific nenbrane
W@i06(83353 35. The use according to any one of PCHCABI0R400971
to 34, wherein said nodified pore-formng protein
further conprises one or nore nutations in a binding
cRHAPRI Hotedfin Saitdlsneérniatdd| afterc L dayr ofusqpaation arendongdered test article-
protein. 36. The use accordjng.to any one_of claj 4
relaggechmd mmehteéém@pa@alpelpﬂér ﬁ?&? é@sv%&rﬁh?% fOEIPBt“&iaﬂ?Fn%"%‘Y and
1545 I Qs t
2588 D r SR bR SUAEn Tl el Grepely ROF, AL changes  Other
ntimutidfffeeaicgs ovees doosidiretgingdantad andl ungeldtesktortreatmend. f or
intraprostatic adm nistration. 38. The use according
7t§ ank one of clains 24 to 36, wherein said nodified
;)?%E 8?“*%@ protein is fornmulated for intravenous
adm nistration. 39. The use according to claim24 or
ChBDaywh elosd w@lasdiintrenadspatalning satistival sigifigoeeeat f26 rugi IAgwere seen in

protein is Aerompnas h dgpphila pro erolﬁ%%n. AO.,ﬂpe
MifR SHIEHF AMIRPURRSIIIG A SENIGHBYNATATLIIIG RFRTtigy These were
chgﬁo%fefdgflge&ggcmgs%msc@grpﬁﬁ&%m Aebt MiBfubiaN uRBIMEAGRe and

eava a prostate-specific protease. 41. The use
taglyoeridi popcentratioraivare38so potesk &i 25 Bailly Msdieasepavere seen in glucose

ore-f.orn rotein further conpti r r .
RS RL 28 B o G581 870 B g
dé&as@ mCMWuetin® dlébufih AkitamPdeciohe iittotal prdieth ovBethfratied at 25 pg only.
pore-formng protein conprises the am no acid sequence
as set forth in_SEQ.ID NO 4. 43. The use,a cording}to
I primals dwateduhz k@l el MAFaT WaSdoqiop drep aP?ﬁqiﬁ% FOcERgtion. A
sﬁ@ﬂnﬁérgagec‘ ir&ﬁlo@&lﬁl’ OnbehtrhRR- witlalso RifedUwfh 8CoREHbMhe! ®crease in
cfaim 39, erein said nodified pore-formng protein _
athoyn tos glebulin e AW mago. adhalclwegps ém glbbulin @rd cdnsequentiynin SEQ ratio)

IDNO.3 1 45 T se accor.di t.o claim4l, wherein

g oSy e Qe B A i Dl om o

mutation at position Yl 62, a nutation at position
MBR .15 statistically §igniBdanPdeSichscOWerRSRB in @iglyudriat cateratation at all dose
position R336, and a nutation at position W27. 46. .
lrvels ineeding B retadcpnireale | Hiess ware copsidered 9f gp toxieglogicy)ignificance
i %&tsfbﬁﬂ'el'at%d E}%ﬁﬁ'gf alfiration? ifTRhill BidapdlisfieCr easing prostate
Srze I'n a subject conmprising admnistering to said

subj ect an effective anount of a nodified pore-forming.
Areyd9nan meicase i dlafipeamipenhesnbataderrgngsnieation andie A¢ogeage in indirect

f.roma naturally-occurr,i -f or i ej
B stk ¥ R PO Sntg) TP oRBhh 80 eined th
RRAUAY cldnk@nissceibddafidt@athblogitalan acti vati on sequence

cl eavabl e by a prostate-specific protease, and one or
nore prostate-specifjc . targeting domai ns capabl e of
Ehsreatars YRptherdericp giwﬁgy ﬁg%é‘iaﬁ't%‘a‘gg@?'l s, wherein said

nodi fied poreform ng protein is capable of selectively
%kﬁhhpgsprostate cells. 48. A nethod of treating of

eni gh prostatic hyperplasia (BPH) in a subject,
conprising admnistering to said subject an effective
Hrerauwiere b apparenidiffestaen walalysis BRANSESpr ot ei n, sai d

nodi fied pore-formng protein derived froma
N3 UEAleYsoceur ring pore-formng protein and
conprising one or nore prostate-selective
nodi fi cations sel ected from an
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activation sequence cl eavable by a prostate-specific

prot ease, and one or nore prostatespecific targeting
waelovaitsessapabl e of sel ectively targeting prosP@Er/€A2006/000971

cells, wherein said nodified pore-formng protein is

capabl e of selectively killing prostate cells.49. The

Pl 0shcartatondi ofQMPRS whraigemeddly sivhitar dietwesindividnali dnimads of each
pore-formng protein is adnmnistered in comjinati
gqu 3t 8A5B tigie RoBY: ets%‘f‘ﬁ é?“apﬁl"éfawr%%{"% CPRFENEALIAR Sﬁwrwgteémc@d as

dQ?épl%%rl’; %ﬂeanot %méﬁ%@d ARLARY ROy Br Nosta® FBBHONKIPPE was not

al s 9, wherein the naturally occurring
qumtnéalﬂomrsamglemoditmdrfrqns ccmtrplra@mlmr;f@mampleaepllaqttgshme dose.
toxin. 51. The nethod according to any one of clains
47 to 50, . wh I '
B0 LEE PR TREES LSRR B QAR AR LSk e
oP fegtSirt cCadaingisterbd mtr@;rradmﬁslly, WE}2no ddwetabletchndntaations 1d |anbgsamples
to any one of clainsg 47 to : vvherel sai d nodi f
cpscied figrnifBaln# Gt a8 M%Pémsldg@%tabée ) ahogmglbaa?lfdﬁ Heated at 10
gaif d ﬂ%n%@ﬂré&ted%@% 8 d TR R 1@@?&\1&)‘3 09,k Qnt@eﬂf)éndﬁﬁbeln all,

alnms 47 or wherein said nodified pore-fornng

tlpecoctomposmc@mfrlesme dmnwdtand/mn&dwe@@q fistherevdiaiavabl e by
a prostate- speC|f| c protease, and one or nore

0st at spe | C..l L i 1
AleBE R RE b S e R RO 9 gt yBOE AR hlp it
v@?),est\{ﬁilﬁécﬁhd’lli&lhdur@ﬁt}?ov aid emamagueoiies, @l emviadd| phadsycoald not be
prostate-specific ot ease functi géwal

I |ci>(l ace .
chiimitero Wil o Encen THEIEN Gl RERMEkTSHeRYR o ;ﬂléchf%wfn@d /o
egﬁ%)%gﬁe(ai @go%ﬁ}ﬁﬁﬂn%rige’ W-Sl-;%gﬁlgecﬁpﬁ)éfl(gﬂ % nge)&ﬁp@lcr&(d from

erein sald
AUQstatas $ge thahi @6, pindit@mg ehdt ship postiavas sapamham@enzed from the
antl en PSA), prostate-specific nenbrane antigen

W?gf)‘ “hurman gl andul ar kallikrein 2 (hK2). 56. The
nethod according to any one of clainms 47, 48, 49, 50,

RilowRB thtraprostiiitedoBing, obadrebdRf.ps0carkd-as P @cur pest dse feral ea9e§ with
prostate-specific antigen. 57. The nethod accordin

peply levele 0B 2.9z ped #i81 ng/mLag 10 40d 25 eg, respegiivefy 53 he %@W@g AUCo.us
a| d
BrFarlTB etQEee é ae§ ?%%%‘q%? ?rso %2:4{19@{/ an | J‘t Wa% blla%de héW&bD By the
6108 At sbs@peicdt 26 qg Tie(Bitoaners amhogeat B)8ug ll’h eFo‘rbwhrng dosing the
accordin 0 any of c ns 47 to ergi.n sai
opldéwgtpﬁelf %xtlrae?lhtpia tﬂﬂ“’o{) Bhiis pilf et 88?%? FWEL G Berved
pERK Gal Fa@'iﬂecmﬁ bl I?ngbl'lrﬂé;'v[w TSR HL OfThe @sﬂ:mlc clearance (CL) and

nat ural I'yoccurri ng por e-form ng protein. The
vobtntead distribotiati (Vo) was estimatasirae 468 mi/inandd4 hmbt t@smtlvely
wherein said nodified pore-formng protein further

N af f.1.ni ta r
Ig?TSynRIBP]aéI 8Yv51ig it Ef\étfltlc %&m@&%e}gﬁgs&gﬁg !éth@qo eﬁg g dggdanlgvetlsousmg
8¢ erofrdlingd) ghepr qfeﬂd Iplalslﬁa foofioghitkaaion canfl carea nhdeapho shat | aXposure

adm ni stration. he net hod agcordln to any one of
RAFAAES Lna @dsfsUwae Feprriselrla. RO reRTHBk el FoRamT arameters
t
REUEALT I B8] B A Y RS B Bt s
BRithe syatnicalitylatvadtonr thepropige.e- f ormi ng protein is
Aeronpnas hydrophila proaerol yS| n. 63. The net hod

di t lalmp
6r00p ghoprity (M Bearhoviey o S S iR et o
sdoAAvieios, B Qerwnogdl@dv&ia%ﬂﬁ}f:lﬁds CdddrMirRaSKE: comparing these areas
91
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64. The nethod according to claim62, wherein said
nodi fi ed pore-form ng protein further conprises one or

wOoreeoe/18assxat i ons in a bi ndi ng domai n of proaer oPGECA2006/000971

65. The nethod according to claim62, wherein said
nodi fied pore-form ng protein conprises the am no acid
(seqabredetoadoss devef) oot the | doseShPmializeliQréa obibinedr fidlomiighinttavenous

ccor.di.n 0 claim62, wierein said npdjfjed

GRS PO 18 cbttad bbb e L ), L ag. 67
The nethod according to claim62, wherein said
1o0ighh Wdighgr e-form ng protein conprises the amno acid
sequence as set forth in SEQ ID NO 31. 68. The nethod
according.tqo claim64, wherein said one or nore
Imﬂ%ﬁq%ﬁgmﬁp@lselected froma nutation at position VY

62, a nutation at position WB24, a nutation at

0 . :

B P MR o Rl A BRI WO 0y BONR pocagionlly
atthiaing seuistiophsigraficancet were aisted dm eherprostaté om all sadRBig6 days 28d in the

| f1.€ oaerol ysin protein conpri Si Ne or nore

A5EEEH i3 ERSER BRI RGP S Rl fnfaa 10
HE04 13" Qs briaDey SPReiphre€ tdTBhinbisC atrbstis weights GleRd1d% @M% lower
prostate-specific targeting domain capabl e of
compared focontyols iy wrated pgimelscontRayd Saad (1 8% and1 % hoveee 8 X1Qtugon Day

e cg.C . - state-specifi.c.prote
SpBHERSSaBERLTb AR SR IBSHR R AREELLAE JPBLE S en woens
veced sppraxitedtsly B6%llowey aplSagtoatBay Qebmparedtb.corthds. Mgk Wds@Bnsidered
proagrol sin protein according to claim70, wherein
A5F9%R R R RS FOXEF LY dpr ot ei n is a nodi fi ed
Aer ononas hydrophila proaerolysin. 72. The nodified
IRGARRJu9 y&tibn Protein according to claim71, wherein

said | arge | obe binding domain is defined as am no

acids 84 to 426 of S%&LLD NO 2. 73. The nodified
Qrr Bae 2.0yl atndSorgel Vn hagcligher iy and splpeni wieighs ofpproinately 21%

[ | ' bindi ng

B8RS0 B RS Y B LB S bl nd LBk BB |V 162,

a mutation at position W24, a nutation at position
IR328ss Pathologat i on at position R336, and a nutation at
position WL27. 74. The nodified proaerolysin protein

ing to any one of clains 70 to 73, wherein said

Qﬁ@@&%ﬁ%d proaerol ysin protein conprises a
prostate-specific targeting domain. 75. The nodified
Rossuatie figécyisn sitehaiged wera gdentifbidagall P dakyle@e AeraGibidi indudé@ dark
to 73,. erein said nodified proaerolysin protein

dissplgraiondareay mofiding. and cplareswenianelling | damaly eplggedaon Day 1 (Nos.
e b t T. il :

BB BT £ Cy TRROTREL it s g

prestafig, injedimn eite chatigds apdestiied gbowaerdobpesifin qauset afi death was not

I a prostate-specific targeting domain and an_ .
GRTsE P BT aReRaas s v ol d ey o 9 witof
(o6 £aRS aninfals. TOBer Bhskigks Rete RERRIBIA spoRidit, gfo@éd@fef}elated or agonal

according to any one of clains 70, 71, 72, 73, 74, or
apd notipsaimentreldid prost at e- specific targeting domain is
| ut ei ni zi ng hornone rel easi ng hornone, or an anti body
Ni4n Bh@pt at e-speci fic menbrane antigen. The nodified
proaerol ysin protein according to any one of clains
70, 71, 72, 73, 75, or 76, wherein said
prostate-specific protease is prostate-specific
antigen, prostate-specific nenbrane antigen, or human
gl andul ar kal l'i krein 2. SEQUERICE LI STI NG
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SEQUENCE LI STI NG <110> Protox Therapeutics

I ncor porated BUCKLEY, Janes Thomas <120> Met hod of
wae@ati33363 or Preventing Benign Prostatic HyperpdHEA2006/000971

Usi ng Modi fied Pore-Formng Proteins <130> 1436- 104PCT

<150> 60/ 690, 269 <151> 2005-06-14 <160> 74 <170>

PraaitiShEGedion sk cidoges weer glentified .of a2hOiict dagl 1Bay_L2l thanges were

CE&Q‘%‘%@EIZ? y arl]('gfgfcﬂ%r)atl %ﬁzfohyﬁ% %Iell@,'?dc@iﬂ%g%}?ﬁ ﬁ@g at all dose

184, 18tdhd 99 Gltbrhitbnt tWeret ®8cribbdaOile &8A rdtdNidh, gmll/b'r small in
Pro val Tyr Pro Asp G n Leu Arg Leu Phe Ser Leu

a@inralsiat 5101, Adbeggyy and Ealft yeasggee fgeaéenélagotp@wn &lgélver@eg gpieen on
sw{flc%%ay g? &n% 2? aggﬁ) a%d égﬁrglggly\(/ %%aéi%/é% ntlu)Z/ B‘A%th éf?ctlon site

a@getidbt Aamel ags (a;apg H’t) fougﬁ dead@n ]:aatyg at gorgfg@f tﬁaaoitgg injection
caa ata age 144 Ser val

( Asn lie V

sie¢hatgey agfescribedhabgvey A.S@?cgtysrca@s ofydpathvag gof dgieama%’c aac

ggc tgg gtc att atg ggg ccg ggt tat aac ggt gaa 192 G
IhtYavl:ﬁJﬁs ﬂé&tl&?lﬂ tfe tleveTﬁ Ras‘Roctate Wit TscalR ¥n fRE GiilGh)ll T¥kifice days.

ata aaa cca ggg aca gcg tec aat
lélcﬁeattoggwasgpreseatt o d@yabﬁearaia?ﬁ odth oawithque losy f phe tad {ip. Liver
ys Tyr Pro Thr Asn Pro 65 70
G?ErggﬁleﬁtwasB%tgg%’bﬁacréfgzg@yg ccgyaca ctg tct gcc ctg gat
att cca gat ggt 288 val Thr Gy Glu lie Pro Thr Leu
GiRdr MNaspeb averd\s¢nsidered Rperadis pprédeyiur8oel €l 96 agmal graiangt teeatment-
rglg%dgtg cag tgg cga ctg gta cat gac agt gcg aat ttc

12. Histopathology
Intraprostatic Injection

Microscopic changes attributed to MPPS were observed at the prostate injection site at >2 pg
on Day 2, 15 and 29. Minimal to severe acute inflammation was observed at all doses on Day
2, generally, with a dose-dependent increase in severity. The inflammation was characterized
by fibrin, mixed cell infiltrate and acinar necrosis. Edema and hemorrhage were observed in
treated and control animals and therefore, considered partially procedure-related. Minimal to
marked chronic inflammation and/or fibrosis were observed at all doses on Day 15 and 29,
generally, with a dose-dependent increase in the severity. Fibrosis, mononuclear infiltrate and
acinar necrosis characterized the inflammation. These changes were frequently accompanied
by concurrent acinar atrophy/dilatation. Minimal fibrosis and acinar atrophy/dilatation were
infrequently observed in controls on Day 29 and therefore, considered primarily treatment-
related. Acute and chronic changes were also observed in the adjacent prostatic lobe,
generally, with a lower incidence and severity of change. Acute inflammation, edema and
hemorrhage correlated with higher prostate weights on Day 2 and chronic inflammation,

fibrosis and acinar atrophy/dilatation with lower prostate weights on Day 15 and 29 and
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Asp Glu val Asp val Gn Trp Arg Leu Val Hs Asp ser

Ala Asn Phe 100 105 110 ate aaa cca ace age tat ctg
w@ewea3dss3 ac etc ggt tat gcc tgg gtg 384 |ie LBGI/PARZ006/000971

Thr Ser Tyr Leu Ala His Tyr Leu Gy Tyr Ala Trp Val

115 120 125 ggc ggc aat cac age caa tat gtc ggc gaa

@@&al@t @)rr@lated g»h@\ t&@ﬁmﬁr@ﬁcoﬂﬁ&in@ngs QlyesAslerations ficateian irritating
egyr Val Asp Met Asp VaT Thr Arg 130 135 140
&¢

togy@l’@atdheg@est%tﬁgnleqt@ngﬁee cgt ggc aac aat gac ggc
ggc tgt gac 480 Asp GIy Asp GIy Trp VaT lie Arg Gly

S "mARRRcdpRY oelations iNSHIRE QdaNCEdrd %Eﬁﬁ@reli‘l&c&ﬁgry to the
155 160 ggc tat cgc tgt ggt gac aag acg gcc ate aag

pgastatlageecalan site cnf@omwm@ etey beﬂXPmS@n Qpte agjacent Avsblcwrgans and

tgrglégh&ltgheg%t{dmgggy c&(yig' Qr 5% %naué reg%a/e ém(?(l)r dia%engr e ve cth%ngg%tgcute and
chgictiffanid®iod With A8 WithathdAs@rhifeand$iprosie bf d,%banld;y)s sdrlbsSl surfaces,
Gy Asp val Thr G n ser 180 185 190 gac cgc cag

rgquctlggjg were obseryed)infatg Hrer.tlarge grrdgpmgt! éntﬁggesg@@crgﬁesp@zq, stomach,
m&am&lg @8@@%0 téﬁ%% ald! urify BfAkerS ReddiPe %@o Vabgenerative

ASh Asp gac ace ccc caa tec gqc tat
chagegincludme bak gnacge myabidapeptsiagogedalextapedilary Reratopoiesis

G n Ser r, Asp val Leuy .Ar.g,Tyr. Asp Thr Al a

31ty lesno nirmhtld B G ypSRoadE W ol Rt thymus;

}ﬁbﬁlcaﬁgn&ﬂ&eﬁaﬂﬁ%ﬁ afmBle7& ddtFosBSihdT mresRd rhiYo‘thﬂ%wes and,;
Thr 'y Leu Sér G lu Lys VaT Thr 225 230

t@sﬁgul@rc@roaég (wﬁncmgmnt epididymis g@g@/@s&se@tl@ gil%ﬁngfg@mghcad atrophy

G R Bt 00 Wl B B 8 e

@hgld@@tse@maa@at cag tec tgg gcg tec cag aac gqg gqc
teg 816 lie u lie Ala Ala Asn Gn Ser Trp Al a Ser

Ser 260 2 t
ST S 55 20 B0 100 S SEE 45 B8 oy
I:ﬂmevg_lh it w%@ Essﬁiﬁéﬂ B8 thGeRerie@ bf M@ profatit imfismmktion ath 1Erp9ox1m1ty to

Arg 2 80 285 tec aag ate ccg gtg aag ata ga
ledr@yi ad ca@cgrrgn@ysgamc gageneraiye almatlgmngelravwsltmhu@dm e death of

t}lleslarlﬁ ﬁlsl ie Au Leu Tyr Lys Ala Asp lie Ser Tyr

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 with or without
epidermal ulceration and crust formation in the majority of animals. 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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290 295 300 ccc tat gag ttc aag gcc gat gtc age tat
gac ctg ace ctg age ggc 960 Pro Tyr G u Phe Lys Al a

WAS@oN3dssBer Tyr Asp Leu Thr Leu Ser GIy 305 3BO1/84%006/000971

320 ttc ctg cgc tgg ggc ggc aac gcc tgg tat ace cac
ccg gac aac cgt 1008 Phe Leu Arg Trp GIy GIy Asn Al a

tH'ef pdjdognt Bone. MicBosElipic ﬁﬁcﬁngﬁsg&ne%lgf Stelafed OwiiB mact6@opia lterations.

gg aac .cac ace ttc ccg.tac aag gac aag
T@eij ftergions ingticatern fiyif ﬁf? @%3?#5 paticulasly Pf‘él%@Wla‘Iﬁf%“e at the
il¥&ioh X%, ASp Lys AI a 340 345 350 age age att egg tac
c]ag tgg gac aag cgt tac ate ccg ggt gaa gtg 1104 ser
ser lie Arg Tyr Gn Trp Asp Lys Arg Tyr lie Pro GIy
Aalczw VaifeBs > 35012661 by trtssglgs wygcogagercé gpcermleryt tg gheaingection site

f@%}’ fﬁ%lg Sé%geg lgayg a}r]ld &gneeraéac,sz LXr%%Q Bﬂ] ? @1’;{8}@ These

13&&1638&cﬂis@ aﬁ@glfﬁﬂaﬁlaﬁ@ﬁmcﬁlg siéen; p@iva@tlgr duostglc moGehuclear or
gtg e giﬁg ggg}ate 1200 Met. G.n Asn . Asn _Leu Ala Arg
rmaqd qelun %e the epadrdympiy Smnaalomwkrsp \estisand g boommampy mycloid

f

oSk R 141 Bk MO I il 3 s

tE!itleulde arofdhyl dbgermsihon Day 9. unéremedtD&r 4ddsplekb wgiphtsgatDaychad no
tg ccg et Cg get gac age aag gtg cgt cgt get cgc

‘%@8@§E%ﬁ@N%EgLISTING Gly Ala Pro val Pro Leu Ala Al a

Asp Ser Lys Val Arg Arg Ala Arg 420 425 430 agt gt gac
ggc get ggt caa ggc ctg agg ctg gag ate ccg etc gat

51344 Corélusion Asp Gy Ala Gy Gn Gly Leu Arg Leu G lu
lie Pro Leu Asp 435 440 445 gcg caa gag etc tec ggg

I6tcbncdb@tont the a@ﬁﬁlsﬁﬁﬁ)ngif ORRY By Single A eapapsigticliafRetiodl 28 d6deevels up
lu Leu Ser Leu Gly Phe Asn Asn Val Ser Leu_Ser
40 1 som%@n%oms@@n e&%osg kel tod nedesyltedsim anortality pf &5 ng and

4 e B AtARe16Gr QaudEor c‘fezgl)l Fweer the Sdent 3f thé Qest4fide rdthfdd 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 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.
References
Dunn, O.J. 1964, Muitiple 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 MPPS5 IN MONKEYS

This example shows preliminary results of a study indicating that intraprostatic
administration of a histidine-tagged MPP comprising a PSA cleavage site (MPPS5) results in
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wdad 2008833363 Val

<213> Aerononas hydrophila <400> 2 Al a G u Pro Val
Tyr Pro Asp G n Leu Arg Leu Phe Ser Leu Gy G n 15
Cys Ay Asp Lys Tyr Arg Pro Val P@GBEOAZI06/000971
Gu Ju Ala G n 20 2 5 30 ser val Lys Ser Asn lie val
Gy Mt Met Ay G n Trp Gn | i e ser 35 40 45 Ay
dosaddepbaletsdunfagy tol the prastatd. IThce oh@ttlvG of fRisostadyy why rto Asdess the
GIy-GIua%OSSGOHeL? y. Thr AIaSer Asn Thr
ppieptizhlecatiged toxisitTRF 2 q:rngamogatrﬁdnw@wa@ WHIPS 1R .sewliy mature
' u Asp lie Pro Asp Ay 85
ré%y@lgbﬁglgﬁ%ng&\%ﬁ&%sﬁ%e@%lﬁ@ﬂ p Arg Leu Val His Asp
Ser Ala Asn Phe 100 105 110 lie Lys Thr Ser Tyr
Leu Ala Hs Tyr Leu Gy Tyr Ala Trp 115 120 125
ExpgriceptapBesigh QveseewG n Tyr val Gy Asp Met Asp
M 130 135 140 Asp Gy Asp Trp val lie
d&%ml ésc o Asp Gy Ay Cys Asp 145 150 155 160
Gly Tyr Arg Cys Ay Asp Lys Thr Ala lie Lys val Ser
MgotalRid 6 Ahale ¢BBMDIE0s mmkeTy(Mﬂ@naﬁeucw@w Miers adsigneddo treatment

%E&g)s é/ ?1“ [‘%ﬁn %yra@f/gl kf‘ﬁ?w T@f aglgﬂllS%?{,e #%%X}Jgr%gﬂ)@g toﬁbflr% years of
38 PinPeeigh8d apbkidAsly &P tol N9 1% OTR Bnidak vary idytitedSm China,

val Thr Leu Arg Tyr Asp Thr a 210 215 220 Thr Asn
Vigparspdanggia wfmgﬁwsrhr

Pro
val

du
ady

Tyr Ay Leu Ser Gu Lys val
Thr 225 230 235 240 Thr Lys Asn Lys Phe Lys Trp Pro
Leu Val Gy GQu Thr G n Leu Ser 245 250 255 lie Gu
Tide A:2 Ala Asn Gn Ser Trp Ala Ser Gn Asn Ay Gy
%\er 260 265 270 Thr Thr_Thr Ser Leu Ser G n Ser Val
a MNurnber Sacrificed:
rgGr@p 0 g2l uBso [A agf‘frg;ﬂgt) Day 3 Day 16
1 4 0 {contrad) 2 2
2 4 1 2 2
3 4 5 2 2
4 4 25 2 2

T erostate woight will be estimated from a previously established relationship between prostate

weight and body weight. Ong-half of the dose will be injectad into each lobe of the prostate.
All animals were dosed once under general anesthesia via perianal intraprostatic injection.
The first day of dosing was designated Day 1. The animals were evaluated for changes in
-1, 3, §,

and 15), electrocardiograms (prestudy and Days 2 and 14), and ophthalmic condition

clinical signs (twice daily), food consumption (once daily), body weight (Days
(prestudy and Day 14). Clinical pathology indices (serum chemistry [including 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
selected periprostatic  tissues), preserved, examined

(including processed and

microscopically. This study evaluated the acute localized toxicity of MPPS.
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275 280 285 Ser Lys lie Pro val Lys lie GQu Leu Tyr
Lys Ala Asp lie Ser Tyr 290 295 300 Pro Tyr G u Phe

WOoyweABBESAsp val ser Tyr Asp Leu Thr Leu Ser Qr@T/882006/000971

310 315 320 Phe Leu Arg Trp Gy Ay Asn Ala Trp Tyr

Thr His Pro Asp Asn Arg 325 330 335 Pro Asn Trp Asn

Thie $estTditiclPves MRPS5, | Lioe NG BTIC:NMF-PAL-DS-801Aad theyconiblartBkOwas PBS-

345 350 Ser Ser lie Arg.Tyr Gn Trp Asp Lys Arg Tyr, )

BRIk oA opeap ity taf kbt g e seBregipofhueifneredien

%@@fﬂﬁ&n&s@as—r fiRerfS trddeR o Rbitdble€0.2 MilfoR PARDF Eitér bBY to dose
er 370 375 380 Met G n Asn Asn Leu Ala Arg val

sblgtionApmgp#Patmn\ul thArdgy Af aregrytidn:; eDi;l;gLGnS;g@tth‘ﬁtem@@to% gest article

seor Vb dticeRt) B yfe APomied e ApDolulitid vipld o cosig

sémRorSRappappriavtonfénradeng follachidving tH2Ritefddl b33, Ser Val

Asp Ay Ala @y Gn Ay Leu Arg Leu Gu lie Pro Leu

Asp 435 440 445 Ala_Gn A u _Leu Ser y. Leu Gy Ph

Anmaligtore usede Peifistofn W USPalp Azstal JKees, AcHHOCHAR Pars 1. 2
R R R L e L

plblchG9n, 1BIGN#voaercadepni Bress).t h a PSA sequence

substituted for the furin site. <400> 3 gca gag ccc

t.c tat cca. gac ca [t gc t { |
S8 HAER SR B oobbs b oL Bl 3 Mo
as 8hbvid M thd @ble below. Animals assigned Provantis numbers of 6001-6008 were of

Chinese origin. Animals assigned Provantis numbers of 7001-7004 were of Indonesian
origin. Animals assigned Provantis numbers of 8001-8003 were of Mauritius origin.

The animal assigned Provantis number 9001 was of Vietnamese origin.

Due to the wide range of animal origins and bodyweights, the animals were randomly

assigned to treatment groups according to the table below.

SatA Set B

Group No. Chinese’ indonesiary Chinese indonesian/
Vietnamese Maunitius Vietharmese fMauriius

1 1 1 1

i § o § ot
ot § e § o

1 1
1 1
1 1

PR A S NS S

Test and control article administration, group assignments and dose levels:

Group No. Number of Dose Level Dose Volume | Dose Solution
Males (ug/g prostate') | (uL/g prostate?) | Conc. (pg/mL)
1 4 0 (control) 50 0
2 4 1 50 20
3 4 5 50 100
4 4 25 50 500
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15 10 15 ggg gtc tgt ggc gac aag tat cgc ccc gtc aat

cga gaa gaa gcc caa 96 Ay val Cys Ay Asp Lys Tyr Arg
wee@6at3dssAsn Arg Gu Au Ala Gn 20 25 30 age BLT/CA2M6/000971

age aat att gtc ggc atg atg ggg caa tgg caa ata age

144 ser Val Lys ser Asn lie val Ay Met Met Gy Gn

'Fioptateiwtight vaSedtindfed4tdndt b pggusly @stgtichedaclag@ship Getwgeic prostate

att at O%g‘yg ccg ggt tat aac ggt gaa 192 Ay Leu Ala

da’ peight e Met Ay Pro Gy Tyr Asn Gy Gu 50
55 60 ata aaa cca ggg aca gcg tec aat ace tgg tgt tat

2@ﬁghﬁf3§f @8 HoeGhas2fCetéd Bto dheh BIbe oﬂhl‘, p}—&fate%lﬁt &EhppfSkinately 25
hr Trp Cys Tyr Pro Thr Asn Pro 75 80 gtt ace

;,g/gtpr(g‘atemtki)bc‘.cg aca ctg tct gcc ctg gat att cca gat
ggt 288 Val Thr Ay GQu lie Pro Thr Leu Ser Ala Leu

lie Pro,Asp 85.90 9 . gaa gt at cag.
(F50ect i s dfovgad gty AERasih  Pod, B it bous
iYedtiofASihdvéle fredueddyP wa¥ Bnb&U Mahkelh Swde pinfRlly Al séda&‘an with an
he 100 105 110 ate aaa cca ace age tat ctg gcc

ca
mtapent@@téarg@@cttoatofg}@tammargtagtegmrarx Btrpyegoysy GRtheie “gérplaced for

%ég%t%ﬁ%%%u? %ﬂ% aln§§1‘hegcsy dM g{cﬁ)l r@éed&r@? :!ﬁzgmall skin
ggc ggc aat cac aa t at
ifddorg aas gﬁ(te il e gﬂtiangt geghme bdgy U3 2mGl gnd(ilysclﬁsandl-ﬁubcutaneous
Ser G n Val | u.Asp Net V Thr 130
(bt s BE: igeeahd gy vl artReyioge of gt eland
’ﬂ@c t&g %n(g Qontr8lt aBRfEs %&e%ﬂuﬁth’rem @ Wrodtht® Madd |v¢egg,ht basis.
Arg Gy Asn Asn Asp Gy Gy Cys Asp 145 150 155 16

fggmomrmte wgight @‘ttheggpstgaelaaégawgmg@d framethgagmglfstOélg aveight and

aac tt

by SRS L P Y B b gl R i

(gﬁ)ﬁta@%ngxﬁeg) 2@ 794+ 880308t kP eq0 062963 Ky ashere RY 1stb©dy weight).
r Asn Leu Asp Pro Asp ser .Phe Lys Hs Ay

Thel teshandcrontrake artielgd wegsadgpystgige %@@r@a@atelygqu%lcvoalages to each
624 Asp Ar
e Sh 0ot dadipedl pogfs 970 292 V21 100 A0

vall dy Trp Ala Val Asn Asp
Ser 195 200 205

The perianal route was chosen because it is the most precise means of administering the
test article directly to the prostate gland. The test article will also be administered locally

to the prostate in humans.

Cage side observations: These were made twice daily (a.m. and p.m.), beginning at least 7
days prior to the day of dosing and continuing through the last day of sample collection. Each

animal was observed for changes in general appearance and behavior.

Food consumption was once daily, as part of the routine cage side observations, beginning at
least 7 days prior to the day of dosing and continuing through the last day of sample
collection (except as noted below). The number of biscuits remaining from the previous
day’s feeding were observed. Exceptions to this procedure were for days of fasting for study

procedures
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gac ace ccc caa tec ggc tat gac gtc ace ctg cgc tac
gac aca gcc 672 Asp Thr Pro Gn Ser Ay Tyr Asp Val

wabeooh13355Ar g Tyr Asp Thr Ala 210 215 220 ace aRCT/Cygpo6/000971

tec aag ace aac ace tat ggc ctg age gag aag gtg ace
720 Thr Asn Trp Ser Lys Thr Asn Thr Tyr Gy Leu Ser G
Body g ishvatasiiemed® dei2 3fkeR 350r24 thedrst dasegDagel )gand oh DayaR @ and

tggcact ggg aac aetc U Thr Lys

1A54906Lr iag e gftyﬁowr%p e o |Waeavvth&e§§ lPe“%Fﬁ bedyveighys were
maburaft® 250 255 ate gag att get gcc aat cag tec tgg

gcg tec cag aac ggg ggc teg 816 lie Glu lie Ala Ala

Asn G n Ser Trp Ala Ser Gn Asn Gy Gy Ser 260 265
Elgorocasdiograras were rqcezgie@Plgstud)t ocBay @ﬁi 1étugmg beads:ddL ddtaVR, aVL

iG55 ey oS0 SR B s

pairRiteC Elghirglt @na\a@eadstae@&g etc tac aag gcc gac ate tec
tat 912 Ser Lys lie Pro Val Lys lie Qu Leu Tyr Lys

l'ie Ser Tyr 300 ccc tat t1.c_aa
%@'ﬂb“df Exgreingiipas ca%@ﬁe& gy a&%ereia@}afh@ss“g@gw%e 3pegks of Day
11¥Ad & By’ Und& 1¥n8 sedigtionY ithkBamink! a fiset btthali¥scdp@Uwas used

er Gy 305 310 315 320 ttc c;g cgc tgg ggc ggc aac

tgcexatgy ttlet angarior cand qao@ergvaccla er@gof I@@&y@hé Lfew Axogs of a

ré%@ia%%ol% @ngcaﬁl%lg‘%{ ggpiTaXxiide Jhas algse 111F<§ 1nt% i gcha?yg t% 5%111tate the

&efinht®®m. @aag gac aag gcg 1056 pro Asn Trp Asn Hi s Thr
Phe val lie Ay Pro Tyr Lys Asp Lys Al a 340 345 350

age, age att egg tac cag tgg gac a t tac ate ccg
Biged spanplegtler aviBatiasep! Sam e@ﬂ%é&é/g 51 e r%azaeiaﬁowgrameters
W8 cJMebtedl EBmPICanfthils Firthg W@ dek339nd 60 9?3 "(‘ﬁx{b rkd Qe&(ﬂﬂy) and 14

gac tgg aac tgg ace ata cag cag aac ggt
(2d& 2o lophthalmic TraminasipnsTr Fheammais pveTth fasted éor@t rheae’a h hmsh (but not

dy lLe er Thr, 370 375.

rg%{é tlgﬁné6 05rsca'bth(81 ap;a{)}gla eg]éxstglggtloé@gn%]?tg bi‘fﬁ%locowc[tlgg @r serum
Asmis@pn Leu Ala Arg val Leu Arg Pro Val Arg Ala Gy

lie 385 390 395 400SEQUENCE LI STI NG acc ggt gat ttc

agt gcc gag age cag. tit gcc ggc aac. ata %udg ate148 .
Urine was collected Tor urinalysis by cage pan collection prestudy and on the morning
following dosing (Day 2, approximately 24 hours after dosing) and in terminated animals by

cystocentesis at each necropsy (Days 3 and 15)
a) Serum Chemistry collection procedures

Method of Collection: Venipuncture — Any available vein, preferably femoral
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Thr Gy Asp Phe Ser Ala Glu ser Gn Phe Ala Gy Asn
lie Glu lie 405 410 415 gqgqt get ccc gtg ccg etc gcg
wW@ei6(3e55age cat tec tec aag ctg cag 1296 Gy PCHCRRW®6/000971
val Pro Leu Ala Ala Asp Ser His Ser ser Lys Leu G n
420 425 430 agt gtg gac ggc get ggt caa ggc ctg agg
Tably Igag ate ccg etc gat 1344 Ser val Asp Gy Ala Ay
Gn Gly teu Arg leu Glu ljie Pro Leu Asp 435 440 445
W—&wgwpwjﬁ gc ttc aa.c_jac gtc age
e prere—grt Aa—CHGrrabed—Ser—ay Leu Gy Phe
Sl'%ﬁg—vmm rea iR dendEPY dcc cct get
fCCCaabaidog@a 1410 Thr Prd Afratinfé a Asn G n J465 470 <210>

1 3botigpiein f i o gl _Sdquence <220>
L a—@%-eqvme—sjbstituted for
Al b ubhgdi e _val _j1yr Pro Asp
[ewosd v G 0 105 10 15 @ y

higles i) Arg d ud u

Ti d@s

< ticle- Tk Sreatenin wia] di blhum oné‘lﬁéﬂcng y Vet
M:‘nrtbe@rryneca n Trp G n He Ser 35 40 45 Gy Leu Ala Asn

Ay Trp val lie Mt Gy Pro Ay Tyr Asn Ay @ u 50 55
60 lie Lys Pro Ay Thr Ala ser Asn Thr Trp Cys Tyr Pro

by hrHeASfbIGEy0 65 70 7 5 80 val Thr Ay GQu lie Pro Thr

Leu Ser aLeuAspIieProAspGIy859095AspGIu
val Asp val Gn Tr Leu val H's_Asp Ser Al a

Bipd spoples pisre £aldecied gy M‘;;gpwtareﬂﬁ any@éfﬁllabiﬁrvewearef&raélyrﬁﬁ@oral The

5 cOMEctib®Yorihy wiYT mfi o eﬁﬁtl&ﬁkulant used was EDTA.

Parameters Analyzed:

Table 13:

Hematology Parameters
Red blood cell {RBC) count | Mean compuscular hermaglobin (PACH)

Hematology Paramaters

White blood cell (WBC) count* Mean compuscular valume (MCV)

Hemoglobin concentration Mean comusecular hemaglobin concentration (MCHC)
Hematocrit Platelst counts

Reticulocyte counts Blood cell marphology™

* Includes total white blood cell, polysegmented neutrophil, band neutrophil, lymphocyte, monocyte,
eosinophil, basophil, and other cell counts as appropriate.
** The blood smear from all animals will ba examined at each timepoint {including prestudy).

10 ¢) 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.
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115 120 125 Ay Ay Asn Hs Ser Gn Tyr val Ay Qu
Asp Met Asp Val Thr Arg 130 135 140 Asp Ay Asp Ay
wae@oenadssiie Arg Gy Asn Asn Asp Ay Ay Cys AsQI/CAZ006/000971
150 155 160 Ay Tyr Arg Cys Gy Asp Lys Thr Ala lie
Lys val Ser Asn Phe Ala 165 170 175 Tyr Asn Leu Asp
dyr dIrAalysiser Phe Lys Hs Ay Asp Val Thr G n Ser 180
185 190 Asp Arg G n Leu val Lys Thr val val Ay Trp
a 205 hr Pro G n ser
@Tgvlwﬁr%gﬁec\fgpw?ﬁ? caan A Jpofg mAB! sty Snde prypgmately 24
18R aftby dofing) ahdl By g@focW&lsTMtalﬁ&irht A&opty.r THE dblléc%Hn %ﬁﬁme was as
@ u Lys val Thr 230 235 240 Thr Lys Asn Lys
awkablwpv tpp anli. ekamples weteypragessedmseording to) standasd prOMsress@wn in the
o0 liedulie Ala Ala Asn Gn Ser Trp Ala Ser G n
n Ay Ay Ser SEQUENCE LI STING 260 265 270 Thr Thr
Thr Ser Leu Ser Gn Ser Val Arg Pro Thr Val Pro Al a
The dolRvng2athni2&%s oere arlajyzed:i e Pro val Lys lie Glu Leu
Tyr Lys Ala Asp lie ser Tyr 290 295 300 Pro Tyr G lu

Thr Leu Ser G ly

ROS 210 315 3pifpiyEkRarapters Ay Asn Ala Trp
i e ig— E K S rcl

Theler Chameter, y R Aenps /\. Ar-g—a25—336-1335 Pro Asn Trp

B'Ilru n;m Lys Asp Lys Al a
ﬂd&md% 300 _Ser mﬁsxm ks e Arg Tyr G n]irp Asp Lys Arg
[Sueost i o _Pro G M Ju Val 355 360 365 Lys Trp Trp Asp
Trp Asn Trp Thr lie Gn Gn Asn Gy Leu Ser Thr 370
375 380 Met G n Asn Asn Leu Ala Arg val Leu Arg Pro
ahalpsigChidacted pf: 1 i e 385 390 395 400 Thr Ay Asp Phe

Ser Ala d u ser G n Phe Ala Ay Asn lie @ u He 405
IA.r Jl'gxié"o]k?netic Samples

Samples were collected by venipuncture of any available vein, preferably femoral. Samples
were taken prior to dosing and at 1, 2, 4, 8, 24 and 48 hours postdose. The collection volume

was 2 mL and no anticoagulant was used. Samples were processed to serum.

Sera were divided into two aliquots of approximately equal volume. Each sample was
labeled with the animal number, 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 MPPS 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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Gy Ala Pro val Pro Leu Ala Ala Asp ser H s ser ser

Lys Leu G n 420 425 430 Ser val Asp Ay Ala dy G n
W@Ropoh133353rg Leu Gu | i e Pro Leu Asp 435 440rP@B6AZI08/000971

G n d u Leu ser Ay Leu Gy Phe Asn Asn val ser Leu

ser val 450 455 460 Thr Pro Ala Ala Asn G n 465 470
Sagpigy>frgm< g 1avaigableo ppoupppimals | wereHfshigd-Sapamelps werg@slleted by
ve'gqlﬁznéﬁxre of %% !t\l)é%alh@ 't’eif;’:| sﬂe}eflragly?gr]igﬁ %io?@&&(?sir%%g oﬁ%?a}%? 2,n3, and

|
<213> Artificral quence <220> <223> Proaer ol ysi

10, The callegan yelyme ves 29ulb sNp roticeaglant wap isefly Spmples were processed
'toia%flﬁm@g%reﬁ?a?gﬁar&ﬁl})atel'y'ﬂ(‘%‘}10) <400> 6 gca gag ccc gtc

tat cca gac cag ctt cgc ttg ttt tea ttg ggc caa 48 Al a
_GQu Pro val Tyr Pro 'ASIP G n Leu Arg Leu Phe Ser Leu
Teemynagprqeedurss pd Amatepyig Fgthelogyt ggc gac aag tat cgc ccc

gtc aat cga gaa gaa gcc caa 96 Ay val cys Ay Asp Lys
Tfindich: PTiR ahathalASBreAbhifdted K5l eksMgainedich while2ind30deRp @nesthesia
gtt aaa age aat att gtc ggc atg atg ggg caa tgg caa

indicad ageh Kefanife and/ BeuthyrmsiderD Asn dquisaleiatl Keoy riviiins Matre withheld

ovgrrx hg plor-l;r I?he%an ok isa%ri%@er. Tﬁg %nz}oal?%ve%gs%cr%tc%d ggc%rdallnagcto %%Cfollowing
tgggch att a é ggg cCcg g9 Tar "aac ggf gaa
sch@RBEQUENCE LI STING Gy Leu Ala Asn Ay Trp Val lie

Mt Ay Pro Ay Tyr Asn Ay A u 50 55 60

Group
No.

1

Day 3, Set B, MNo. of Males Day 15, Sat A, No. of Males

wlrd

$a
L S B L
PIRIENIIND

Final Body Weight: A terminal body weight was obtained at necropsy for all scheduled
and unscheduled sacrifices. This body weight was used to calculate organ/body and

organ/brain weight ratios.

Gross Necroscopy: A complete gross necropsy was conducted on all animals found 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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ata aaa cca ggg aca gcg tec aat ace tgg tgt tat ccg

ace aat cct 240 lie Lys Pro Ay Thr Ala Ser Asn Thr
waeEeasyassyr Pro Thr Asn Pro 65 70 75 80 gtt arET/gge006/000971

gaa ata ccg aca ctg tct gee ctg gat att cca gat ggt

288 val Thr Gy Qu lie Pro Thr Leu Ser Ala Leu Asp

e Pro ASp v SOoRGhsWeigigac gaa Qfc gaf grg dag tgg
deppalse u Val
6—Frp—ArgteuVar H s Asp—SerAraA4n Phe
umw J.Ub J.J.U ate aaa CC Ergdxalionl at tac
3 enal MgIBest oo i r Tyr
. Us
[?.%:ﬁmﬁih Emthlpﬁds Fyr—teu Gy 20 125

J0C JggC aat cac age caa tat gtc ggc gaa gac atg gat
gtg ace cgt 432 Gy Gy Asn His Ser Gn Tyr Val
Orghnjbotis velght rakipp Wt calaulatad gusllm)tm@wmedsgmelg@g@btgaéd prior to

aat gac ggc ggc tgt gac
ne %yiégwgl%%%%g& i % ie‘d‘%l% lie Arg Ay Asn Asn Asp
Gy Ay QIS Asp 145 150 155 160 ggc tat cgc tgt
Tigpae ca&egct-ae @ndawesereationy Hhee f%‘@&'%a‘ésst‘qsca“&c@g@é8(°GIP9“‘°“5 of),
wel% LofcRd QHE pgsé’rvéﬁf?l hfalltiirreRda obt orfaitn \RbepDRr tl&sé}/es which
Al'a 165°170 175 tat aac ctg gat ccc gac age t
weaapressavedge Payjatongiitxatinedorapmuadingt@) Tyr  Asn Leu Asp
Pro Asp Ser Phe Lys His Ay Asp val Thr G n ser 180

185 190 gac cgc . cag.ctg qgtc aag. .2 gt-g—-gi-g—-ggc tgg
" SRS ‘."{'-”.;f‘ fon@femnlimnt . e Ms Thr
Y - gac
gac
Thr
tec
720
du
aag
Lys
C C ‘».‘( »;ﬂ'.'»v Leu
al € Jag Eagc&fhge[ gCcC aal Cag le€ tgg
gcy [cﬁk‘n cag ddc _ddg _ddg [ erews o
Bechin Pitugtary
Pancreas Thyroid/Parathyroids”
Liver Skin/fdusculoskeletal
Galbladder _@E
Respiratory Bone demoral head)
1rachea Borw (710 11D}
Lung Skelatal Kuscls (psoas and diaphragm) |
Tymphoid Hemalopoietic Nervous/Special Sense
Bone Marow (stemums Egeé with Optic Narve
Thymae atic Netve
Splewn Brain _
Lymph Nodes Spnal Cord (thoracic)
Inguinal Other
KMasaentanc Animal Murmber Tattoo
Gross Lesions
4 The ocecasicnal absence of the parathyroid gland from the routine lissue saction will not require o recit
of the section,
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lie Qu lie Ala Ala Asn Gn Ser Trp Ala Ser G n Asn
Ay Ay Ser 260 265 270 ace ace ace tec ctg tct cag
WO e®6Qs3srga ccg act gtg ccg gcc cgc 864 Thr TPET/TAR006/000971
Ser Leu Ser Gn Ser Val Arg Pro Thr val Pro Ala Arg
275 280 285 tec aag ate ccg gtg aag ata gag etc tac
Histgpatelegyya Foraalkanina sma‘fromezi r tigsyes listed 1oy e \Jabte phyaye (except

ta&oo% (it diMbadod inl gﬁaf%ilna sé¥iBnddl €taRE Witd héRRo39R a3d%osin, and

tat gag ttc aag gcc gat gtc age tat gac ctg ace
exgnigedie a ygteriosn Pwh@ogiwce@f ed Bride ALYPAl a Asp Val Ser
Tyr Asp Leu Thr Leu Ser dy 305 310 315 320SEQUENCE

sthtisAcANGalys& Ctg cgc tgg ggc ggc aac gcc tgg tat ace
cac ccg gac aac cgt 1008 Phe Leu Arg Trp Gy Gy Asn
Ala Trp Thr

Asn Ar 2 30 3
CiRR TS A SR e PR RN G BRR e ol o] TgErcel daa
ob@idJ6d 81&516 1R€1@dlﬁ§ Nodly PwAghits, Helsnidki r pattotogyapardrh@eréd (¢xcluding
Pro Tyr Lys Lys Al a 340 345 350 age age att egg
lloﬂ’é’c‘:‘m@%\ij‘ @t@) @‘éﬁor&%’d’ved tdftac ate ccg ggt gaa gtg 1104
Ser Ser lie Arg Tyr Gn Trp Asp Lys Arg Tyr lie Pro

]*ughé{r s%tisﬁ'caygl;lgll)%géwgr@%emeﬁ%tht #9sh9® %ﬁ:mt g’grsﬂﬁ% t gﬁgmﬁcant
ag aac ggt ctg tct ace 1I52 [ys Trp T

tA@nouEr plftksance'sr pillThe evploated rlvy@Sn ofsan analysiseaf yarant r(ANOVA)

5 t C
o {5heifcs BRfoRt AriRR AR TUE AR R IR PR, g
AmgAvmu Ibe uvetifigd Prsing AT ShapjroAWAIkETfest ifer B8Bal9oof3thg data and

e%grg)e ) sg fgxg%ongc%tenetit% Af)é‘ %%ang%cw gﬁ <qg(@el Ci%g} B% grgg&‘ng@&gulred for

citBemtelth® Rjeat Gleyasdenptidne Gf | hwth |a$u4®501$1®e41115'11]gg,t a gpingle-factor
t .

SE5S584 58y, Tl TR5RPISe VA BB, Sl oo

sigrificaned. IEyieR plamm«iaome@’A&RSlgm:ﬁ@armgtp godS5ghunmgy's tegewill be used

‘toi?ggtiﬁgsgati%?{?ll%ignigg%t élf%re%‘?% b% eﬁe cﬁ%t?ol%?otupﬂ'a%é %ia_grﬁggst article-

trdatdd ghSup a43’é 04@H)le4c45f g’ggﬁc;a]ae gﬁgzlthﬂmfttl&(:pagegtjptm assggmions is not

gg?edgav k%qgalﬁé ﬁra%gglc %ﬁ\?{l pé%cegvglwﬂl B 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 animals 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 ng/g prostate).
(FIG. 32C, 32D, 33C, 33D).
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450 455 460 ace cct get gcc aat caa 1410 Thr Pro Al a
Ala Asn G n 465 470 <210> 7 <211> 470 <212> PRT <213>
w@\asfi3xssal Sequence <220> <223> Proaer ol ysi n BET/A2006/000971
PSA sequence substituted for the furin site. <400> 7
Ala GQu Pro Val Tyr Pro Asp G n Leu Arg Leu Phe Ser
On laay 3hy pamarylreaption tojthe GSSﬁfg%{? weg/%oa@ﬂ?fﬂv,&gﬁcre%ofrlﬁge Rprgp of the

pr%EaQe {h A§t@ns"\reg hgﬂloﬁhwge arﬁi @m@cﬂ c@l@ iRflamm&ione In¥Mmddd was
n Trﬁoen H e Ser

pr@@nkmwgoxmﬂ;c w@lm lemeanmbprwsﬁwmgp%4 lymphocytesapd wmpgropiiages. In

.o@e %re% 'Eheﬁ{\]/asq %uegctl% I%rzrc%r%o@_?_aérulaﬁ\sliﬁ)ﬁ%crrgsﬁsgvsvg%gllghﬁ Gt 2 and

madgtateTimagked iGGoups é amt® Thr Leu ser Ala Leu Asp I|e
Pro Asp Gy 8 590 9 5 Asp Qu Val Asp val Gn Trp Arg

1Bl Y34 Grbup \2RtedSVe b mdae@v QR thL@Arkdd
© %‘I’I NG | .@ YSePrcf% ' seru %eutAI a H %%%ﬁﬁgﬁyperplasla

)fcslgndmthﬂw e pvaareswstomwamg@ weiprlasiy Adhe ppasgingpl areas of

¢ o%llﬁatl-w qlecyégls gld’ mﬁd |t6‘mA15k@d Q@Ivaﬁ&pan\{q;rolmﬁtlcﬁf & iA3Rtidad ells. On
lie Arg Asn Asn Asp

Asp Ay Trp v
Day § id @ro%w@g 414@&1115@%15@ hmm%/ew%ncwf gy ayidd @ftyfatlon and

p@?g, {i(gr%f'ﬂ;ltlérs(\{lgcgme Lys Val Ser Asn Phe Ala 165 170
Asn Leu Asp Pro Asp Ser Phe Lys His Ay Asp

Val Thr G n Ser 180 185 190 Asp Arg G Val.k Lys
OmRay V& in Geppp @rycnpflb ang hempshagechad Agﬁglvgg,rCavnatlon 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 polymorphonuclear 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 at 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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195 200 205 Asp Thr Pro Gn Ser Ay Tyr Asp Val Thr
Leu Arg Tyr Asp Thr Ala 210 215 220 Thr Asn Trp Ser
W y®e/TBas5Asn Thr Tyr Ay Leu Ser G lu Lys val HA¢F/CR2H6/000971
230 235 240 Thr Lys Asn Lys Phe Lys Trp Pro Leu val
Ser 245 250 255 |ie Qu lie Ala
I’r%fatl%&rﬁﬂmaﬁh@eﬁomwrpﬂw%@é celinfiltpaigs, Idely sepgndayto plmges in the
prdfges270 Thr Thr Thr Ser Leu Ser Gn Ser val Arg Pro
Thr val Pro Ala Arg 275 280 285 Ser Lys lie Pro val
Lys lie u Leu Tyr Lys Ala Asp lie Ser Tyr 290 295

eLed: Ay frig o %ll’?f%\é?@%ﬁ‘éﬁﬁ?%@ Tb Gy
T h?ﬁ%h@s& gse?ct&r{r@m B:{ostag; rof Yaui ouﬁ,ﬁlglmc?asﬁo %wa@r ag l\%lrglgac?f:gr%ing to the

prelsgre ld\sptldlywasﬂémmﬁtbﬂ M5in3%5th Sedy Bey pdrfoemdl iy \iﬂyich Gitncts of rat,

clo%ylgonhg a.lﬁsnuﬂgg p.félsipateA{Sl%su rv(x)lerx?q u¥cha|1ted &‘%h l\é5l55 (%tegrve percent

actb&tloﬁi@ﬁthél’kﬂ?l’S?O 375 380 l\/bt G n Asn Asn Leu Ala Arg
Val Leu Arg Pro val Arg Ala Ay lie 385 390 395 400

TGRS A8 o Bl Bt £ o

Daplley ras pnd ersingiesbedgle @gr FLo)zsn bexsta@ tissuBOvet 5bBed $om a single

(,yEomolAssp m?ggey% %ﬂ% %\I gg yuné%ul-ﬂun Lg(l?’lstag ?’15I Ieew Prcgotalned as

arcRived ﬁéslaarﬂs maideh] fBem Jéhms Hopkin¥/Bhiv4s0y K5 aéﬁ@ve’ﬂkﬂilni%abstudy. For

thi'so‘lar{ilal)'ﬁ‘élis‘r,Jl p'rAcSSs{glteg_]stere4 9e%t1g'n7e9 (S 21%)8—50(? mfgzp]iél'c%s)sand 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,

supernatant 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. Aliquots of supernatant from monkey
and human samples were obtained for PSA determination 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 50% RBC sample was gently vortexed to suspend RBCs. Aliquots of
RBCs were added to 230 pL phenol red-free HBSS to produce a 4% (v/v) solution. To this
suspension an aliquot of 240 uL 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/MPP5/Tissue solution was incubated for 1 hr at room temperature. Samples were then
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<212> PRT <213> Artificial sequence <220> <223> PSA
cl eavage site <400> 8 Hi s Ser ser Lys Leu G n ser Ala

WA 2M6423B83> 9 <211> 1410 <212> DNA <213> Arti f i BPCHICA2006/000971
SequenceSEQUENCE LI STI NG <220> <223> Proaerolysi n

wi th a PSA sequence substituted for the furin site
centpifugsd gcpesilep ponslysed) RBCs and t00alp pliquet 96 supegiataniyfigm @é@ sample

t
wad o%taﬁrég a%? gmelg&at_@i_??m%ﬁre@ Qﬁecgbﬁlowrﬁetlt&%ﬁy taie 84(%&2 fESIgl':?en{]c%IObm

releasg dgy (p RBG 1>§155C9@f01"61n@1§]§€d95€1@nt“§?te§ B@Cg Areeating confrolbgd RBCs
lys%g Qi %t 142 %‘ioncﬂ@ogﬁ&n%%oﬁ’t?&) Qﬁl%rcﬁptﬁ&n&)\e{@ th%ﬁeg of l@@ﬂ%lyms
»en% dalg@ongtqf e@séaasamg@ f aroste twgw:cgvgwoa@cbmmlg “ggfgaSéae/ad tldjfptions

t I I
of %géac% &5121?? 2]é4ll SegG lxﬂirralbﬂ % 326‘\{'?@%%& fnethl\lasltudg] Ahys)érélglges were

assatyqi@cherazlmmglgérlml@gtegtc att atg ggg ccg ggt tat aac
ggt gaa 192 Ay Leu Ala Asn Ay Trp val lie Met Ay

THe r&ufd Wdi¥ed ARPHEhYmER Hrog’catg tidsue vhis thodl RtiAARA tadin @@PS while

aca gcg tec aat ace tgg tgt tat ccg ace aat cct
raf| 4nd menkepprosi@eytisyyes pradceded longhrempanserhersps dQ%/PFOFﬁ?tS tissue did

nOIEHOV\Aﬁl aEtrl\QtyQOéarZs QipPs Priur® 36) tAl%ﬁgfgth rﬁ %k@tﬁ@ PSA %ene it has
gcc ctg gat att cca gat l%gép(q)rp 88 Vval Thr

be@n ;ho@nuo D@%CSPM STkellikrgin hogrologta hur@@n ozawg ¢f ahsP01). This

Sg Mke8 gr%te?n Old&ltl%e@% Ik Eht ngtﬁrag gﬁ‘osgﬁé? GG hilGetide afd Qmmo acid
gac agt gcg aat G u val Asp val

>e®mceThcpno&o@' ofetf % and 4§%, r/f\sqgcte;\@lry, Afith haggn BA. Furthermore, the rat

53 kallikrein and human PSA have similar isoelectric points and molecular weights. Thus, it

is likely that MPP5 is activated in rat prostate tissue by this PSA-like S3 kallikrein.

Lack of activation by the dog prostate is consistent with the observation that the dog does not

possess the PSA gene.

EXAMPLE 9: ACTIVATION OF MPPS 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. 5 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
control). The reaction was stopped by addition of SuL of 100mM PMSF in isopropyl alcohol
followed by cooling on ice. A 15 uL aliquot of stopped reaction mixture was added to an

equal amount of 2 x BioRad sample loading buffer containing 0.5% [-mercaptoethanol and
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100 105 110 ate aaa cca ace age tat ctg gcc cat tac

etc ggt tat gcc tgg gtg 384 lie Lys Pro Thr Ser Tyr
woheweAB#sH s Tyr Leu Ay Tyr Ala Trp VaT 115 1201/€A2%006/000971

ggc ggc aat cac age caa tat gtc ggc gaa gac atg gat

gtq? ace Cgt 432 GGTI% Asn His Ser G n_ Tyyr
hegtad aAYCAPLS Mm% fpd fetalle@g%wsvadrblvﬁlf prAzFegn protyim iy raf&ens A5
nI9¥mMe (‘wﬁa&ecglgghdr&gd g)tngpx‘alcﬁst 04912%’3 O%is- A4 T %@?;tea\%rﬁﬁo%r? using XT
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M%@ﬁ rwmng@pffeer?lo@af? Lewatpsv) m}slﬂol‘id“orlé(s ”&ngﬁ@tqlft?t in the gels
wétd GradBlott8@ bnt8 RfrREELIAE 9BRRGd @Elﬁ)rft&gesgﬁﬁ'ﬂ R @neﬁf’b?ante bfocked with
gcc 528 GIy Tyr Arg s GIy Asp L hr Al a
novzfht 188k (3%rin priebylfeted] ging With 10766 {Tyveen 20 @@T@&r ¥ b at room
atglgbel\/fgg v%@get&%d t%giﬁcﬂ)@ﬁn @n@ﬁl@raﬁ@sﬁn kggﬁe?/i;;l%l#ﬁnal rat anti-

MePh atSe |d11t_1.t8m qf88251)9(t§)0gacT&S§ch1: alghcwt gt gtoel teageratre. giftpr washing

1hr%'g?i Q%I&Ilhr Vég'e % @&c%@ed}?a Valﬁ]ki"gﬁ @;‘}&‘@t Qnttibggy (Jackson
.[rrﬁlﬁl@loaeﬁangh)cata@dumfdaw QOQcm @QSTtlmtlbgé)cblgdlog tctbe gregrbrane was
tac . 7 r i .
de%%d\}glng%%%mﬁglﬁm%céngy%cﬁg%g%ﬁ rthéZ[(lSI nﬁfgfagﬁger (&Eé(ll E}gﬁalmg) and
re@2{SEQAENGE usliISngaNGA&dla hactethy g lioeCheara SPaatha alienaibeninescence
at C tg _ace 72 T er
o3 SReTHT 98 PRI B T s v
quﬁﬁtﬁfleﬂ?:ﬂiengkﬂ@nma}lll&aglrrgaa: vasd h:asezi pra.rah"ggmg@mahg scg’mglre Alpha
[n%gchgsgn Eg%d%g?@ iernténf af7 %@V&&Dro ﬁc’ reAS E‘nlrll‘ S %gﬁ'%g for each
lard &y @Jaidingtdengigtof lgeemaéd mad by ée stugg)f gmgnthﬁ(an(t algawad bands, after
. eq 816, lje lje a Ala Asn G n Ser
s bEReRUR. Bt 5Pk ot SeP 0o deRaL T rom pls
cHyRtropsth domtrolgag tec gtg cga ccg act gtg ccg gcc cgce
864 Thr Thr Thr Ser Leu Ser G n Ser vat Arg Pro Thr

Esgmtla% ofAI P%rc%négclg%rggezgg 181%?5 gs %g%nfp 1?he ng gélgctr%glgoresw and
denbieonttric Maa'ﬁtlﬂgesloh Ioé v(élstaleﬂuts TyThelpescedd cleaAs wWas e¢heperompared to
M-ll;¥'§ l%/ (nega%vg) and MPP5 + chymotrypsin (positive) controls to determine whether
MPP5 is cleaved by serum enzymes. Under these experimental conditions, cleavage of
MPP5 by human, monkey, dog, rat or mouse serum was not detectable. Table 14 shows the
percentage of MPPS5 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 MPP5 incubated with either 25 pL serum from human males (H) (lanes
2-5) or Cynomolgous monkey (Mk) (lanes 6-7) in 250 puL assay volume. Lane 3 contains
MPPS5, human serum and chymotrypsin, but was not incubated. Lane 8 is molecular weight
marker. (B) MPP5 incubated with either 25 pL 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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ccc tat gag ttc aag gcc gat gtc age tat gac ctg acc
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nPRRBOSUAIT IAEJION S{CTGTY MRS oV raT g N0l yRls oy ZSA. These
1e§utlt§ @rgt c&@ﬁtegtagvﬂg gulgﬁgecf t3htad %&n&gﬁatﬁ%c 1t @9@95 aéGn_ii_ymatlcally

| a u ser
ma@matpql @ t@ b'%pd By 4Qgm p1@easq mhglvgtprSg@vm%réb a@ﬁg“%@lomwn and a2-

1eliin 98iGa LAS., $&; DG L AL 1 age aat 1296 y Ala Pro
n%‘;%%ﬁomLeﬁ Al'a’ Al a AspeSer %Qﬁ Phe Tyr ser ser Asn

420 425 430 agt gtg gac ggc get ggt caa ggc ctg agg

ct X a Gly
£ fu 1 E RCRTA TGN vt oy HonkBoadfotiA sty " 5
A‘g%’%"iég gtug¥ g«agéé'g}r%%d g)gé% %éltne Csetnt & VI%IC;% 1 5 %t n ne}%z\ eproteases
théishe %dmyabul&'@bteh]mlﬂySemoumﬂ'lmﬁ@aséiﬁeﬁivdIMtla(expasat togssues outside

c aat caa, 1410 Thr Ala Ala Asn G 65 470 <210>

o e S § Frsttrmoe 1T i BBy g Ry iR Fypsin
chymatrySafueoa®in, MMP-7, cysteine protease cathepsin B, and the serine proteases
hK1, hK2, and uPA were evaluated for their potential to cleave MPPS5.

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 1 mg/ml was used.

To measure activation by PSA cleavage, 5 pug of native proaerolysin or MPP5 were incubated
in 20 mM HEPES buffer (pH 7.4), containing 150 mM NaCl. Various amounts of PSA were
added (0-10 ug 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 pL 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% [-
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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<220> <223> Proaerolysin with a PSA sequence

substituted for the furin site. <400> 10 Ala d u Pro
WO2006/T$355Pr 0 Asp G n Leu Arg Leu Phe Ser Leu Qr@T/GA2006/000971

510 15 dy Vval Cys Ay Asp Lys Tyr Arg Pro Val Asn
Arg d uduAaGn 20 2 5308erva| s Ser_Asn lie
Fq,glpasgeyacwgloﬁygty f@'ly clepvage I§tu@;' N ﬁl\ieeug‘sgg Nativig BAy oy IPPS were

m(gbﬁteél-@rUZ(ﬂrN @@@Egbﬁff&r ®HVA4) donfairn VYN @név¥riol¥ amounts
05560 lie Lys Pro Ay Thr Ala Ser Asn

ofﬂwn tﬁr%Z @gf frylln s fo oSBT B SRl 76 °Gor, 1 mipkes in a total

voﬁnye 8% bisd LE. ﬂa@ re-gt‘t'ionl—@b’s §e@15pe6\lb§ Adamoﬁ\%@ 5 LE 0P80 A PMSF in
90 95 Asp d Asp val G n Trp Arg Leu Val

dy
lsqﬂr@y)\gbolsé rfollqvwd/@rpom apge 1@55maliquet ofystonped reppfion mixture
Al r ' 0
oSSR Wbl A Y5 GEUGE B e 0l 030
mmaptm;anvladnd'ﬁhatedﬁatg%fgofoﬂj@iﬂllt@ Aspsa@ipje leﬁtlypﬁhrqzsed on pre-

'“ai lg))(lgas- ¥151ﬁ$ &WBPg%anﬂ%buﬁey (éﬁéﬁad&?&oﬂa%éle%)yaq 200 V for

30\.lainu@erTkap‘rotl@lmewAteaieﬂeﬁﬁd by 6ilvk7 Saiing. Asn Leu Asp Pro
Asp Ser Phe Lys Hs Ay Asp Val Thr Gn Ser 180 185

T%@aﬁﬁpaﬁ&lo@ 15/ ﬁgH g%g %g% s%sag #yahv %ogn%tlvgﬂ @IPPS were
inTihetcASp 20/ FEPES buffar(gH Tyh cm;nmg 1 SO 220, 3 TEMLH T nd 0 to

s B QAT 5% L B i B AR e

ex]Scrpm@rtc(Fumu Smxiy #;uy (BE Uncohatic@i timé eas S@rmmfms %@ezgﬁle enzyme
co&centrglon L[jhe rdactfor w% s't%%laecpoy ad%?tlonTJfQ ﬂ]@ of Fdo WP@%E in ethanol
followed by coollng on ice. A 15 uL 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% 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 stopped by addition of 5 pL 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% [-
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 MPPS5) was incubated in 20 mM HEPES buffer (pH 7.4) containing 150 mM
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@ ym@gv?rl(pgrfmmugts-ﬂf ﬁhrﬂylgm-r(ﬁ)ruw% oppg3 Agnbt/%ﬁrqmlgn 3gprdmg to a
&rﬁﬁg Qcﬁé)oat Ay n’CTfoP 16\$ﬂnﬁb§ inTd fotd?RB 1R ofl 150 ;@ yrhgrr@clctlon was

a 340 3 350 Ser Ser lie Ar

>t‘IEP?Fi ‘w 5dcle&<w fz%u%«og 1§qmM| PWW%!S@@!@@&!&OV&folé%'ddaocoolmg on

1cé3 @51 1S allqubt dif so readt®n ARRurk Was Bafed tb 8n Gl Qﬂ&ln%mx BioRad
Leu Ser Thr 370 375 380 Met G n Asn Asn Leu

>ampé leading tarffepeontadping 0o ymgreaptaetizngl pideheary 3895:?(33@55 minutes.

0] r r & .
TP PR gE pai8 B URIE 1 U GE H0ks raning
buffen(BipRadAsgbodaried at 20H&/ oy B0 BenutSe Th@proteddOwet2 Betd@€d by silver

[:lgval Asp Ay Ala Gy Gn Gy Leu Arg Leu Gu lie

ro Leu Asp 435 440 445SEQUENCE LI STING Ala Gn Qu

Leu ser Leu Glpy Phe Asn Asn Val ser Leu ser val
chz«)easw@cmmlorrwf MiFG by throngbin imsiudy #2. 466 thrgmbiatilgtions] 1/66 and

I
1/55% %v%eie %giez%lztgg \?la?&gﬁéﬂdt’%lgtléa %ﬁfgefr ]r_ﬁov?dea WIE,%H %Sr@biﬁ%&p@]ovagen)

usgds in thess experments Two reaction mixtures were prepared contammg 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 pl 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 phenylmethyl 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) and heated at 70°C for 10 minutes before
being loaded and run on a 10% Bis-Tris NuPAGE gel (Invitrogen) under non-reducing
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 protein (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 uL. of 100 mM PMSF in
isopropyl alcohol followed by cooling on ice. A 15 uL 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.
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<211> 1410 <212> DNA <213> Artificial Sequence <220>
<223> Proaerolysin with a PSA sequence substituted for

W b@efisassh site. <221> CDS <222> (1) ... (1410pCHEAD86/000971
12 gca gag ccc gtc tat cca gac cag ctt cgc ttg ttt tea

tg ggc caa 48 Ala G u Pro val G n Leu g
Fq_@easmeacswwn@u uBAy 5 merpf fAsar@oMﬁS gvgge l@%t&)aieetsenjgaéebgab 0 mM

H@% l%ﬁﬂ”er @7 Qggo tnﬁn%%o @?@Q%ﬁn%ﬁ—O%%gé?ﬁP%@b 9A°|Y3af¥1ajl hours
in @tdﬁta%hﬁl& &QSQ@E @lﬁd readian &ge stapyied iy taddjtion QfgﬁCuIabgl(}ﬂtrgM PMSF
iingsggr “o8 lt 1 f%@?w%[ a a ng:lliﬁé}lglces’;'fg1 %/ P‘L Eél}ot §§5t9}(?eg, Seaﬁw mixture

a(‘st &eﬂﬁé‘d ﬂﬁq )gg@mﬁll Q)uﬁtﬂC (Iﬂ%tro@dng clﬁl@mﬁfggO |§1‘Qt 2 h@?caﬁt@@tbanol and
|1 e

hepﬁee %’—‘y way? 5 ;x% Td;%ﬁa@la (!599 @3 w50 ek&ftaopgarése&% Ryg g‘%ﬁ%ﬂ Novex
Blg-qglstl‘elﬁ’ﬁé@i gél@ antvﬂﬂ)gérgtustn%tl QQ@OPS@HSaltunﬁlﬁé baffer hdd8r reducing

s Pro %09}/ Al a Ser Asn, Thr S Pro. Thr

B iomsyab 28%V fay 59511%%??6 RIeing g‘teregdff%ctgtﬂ & é%\@r sleigingt g

tct gcc ctg gat att cca gat ggt 288 val Thr Ay Qu
Td h@asﬁ’fe@ctﬁﬂ’tloﬁ-ﬁjﬂ carhdpsifi B SLp%lbf@&panldll\QPI@'\QerMUﬁtéﬂ s%ﬁar&@ly in 20

IORR O R
24687 @its I %ath“s}?m%3 bt Ho@ fsNn&he mlcp{c))ta:i- Qélul:hl Q)f 95@ ufi‘a?ne reaction

cca ace age t gcc cat tac etc ggt
wat go;ﬂﬁ4$&@damﬁ df118iHepith ko e flopk cdncenttipn Sér2 Fﬂylr (S&@ma method),

ai rLeu Al rp Val 115 120 125 C .
foﬁ‘%\ge glb ice, %XS tl%taha?og gétgpﬁg éeaéé%n ura s gx[%Bared inlx
saﬂr@& lﬁ@kr 63&@@1) @ﬁy’auﬁﬁglo %%2 ngca%%théﬁw andaeatedl ¥t 95°C Hor 5 min.
‘ r
Tl}egijm@)!eg(lgf) élg): yes ﬁﬁ&trcg)ggreéegt ong%rg cgﬁ ClOég%‘ ?‘%t ng'éls%gtg’AGE 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 pg of PA and MPP5 were incubated separately in 20
mM HEPES buffer (pH 7.4) containing 150mM NaCl, 10 mM CaCl, and 1.5-0.0234 pug 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 pM final) in ethanol
followed 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 hK1, 5 ug of hK1 was activated by 0.05 pg thermolysin in a final
volume of 50 ul 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 monohydrate in
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Asp Gy Asp Gy Trp VaT lie Arg GIy Asn Asn Asp Gly
Gly cys Asp 145 150 155 160 ggc tat cgc tgt ggt gac
W@ 2@6/as83§sycc ate aag gtc age aac ttc gcc 528 GAGI/T¥R006/000971
Arg Cys GIy Asp Lys Thr Al a H e Lys Val Ser Asn Phe
Ala 165 170 175 tat aac ctg age ttc aag

95¢arthged Bak Bt¥ysos mehode nsm Olfy?A/@ﬁ H_Sé\JPAHé ‘fﬁfé incubated

:;e@gg(elg% 26h% %%E’g"bﬁffg' ‘2 ASH cYihinih ?ﬁS@n{M ReC1, 1 8OMEIITA, and 1-
ac cgc cag ctg g act gtg gtg ggc 'tgg gcg
0.Q1t5628pg ofjactivage hB2 4t A%"ﬂ ﬁr d hGhrs ih @ votelavolumyesof THY pl\Malhie reaction

wacorged o aloff of Bsf o RborEaiedy € gd Rheorgatatan of 2 mv
Fog@ﬁedaﬁﬂco%ﬁﬂg irﬂ lr’ceilAg %glqieg oigﬁz%ppaa'%/ gaggjﬂ nt\ria{ureil' hgs ;g@;bhred in 1 x
>agle§ raer (R boesip) PIEinRg0- 3%@2 agerlagh o Lrnd s SFR for S min.

?repa&@ hg)-Was aaétro%ﬁ&eaéhron-rbfé -cE3TV 0UEN ORI BiGThid N-thP%GE gels
VaT hr 225 230 235 240 ace aag aac aag ttc aag

(Invétgreergisitsg! H&PRx SD§ cuninechubiee updee reﬂle@ngrﬁ?ndﬂwﬂs 0V for 50

min¥s. A plef@nsTwte BEBctdeLBY Madr sfaldings U Thr G n Leu Ser
245 250 255 ate gag att get gcc aat cag tec tgg gcg

tec cag aac,. ¢ gbg cteg 8l6 lie Qulie Ala Ala
Togngasgesractiyiopby hier 1 aierpf AdnandmiPESryreesdpeupgigd 2@@”2"?1) in 20 mM

HEPES Qlﬁ?erzﬁ?ﬁ 74 901& 19m%cl%0 & NaC§¢ aft 80259805 g @FHKQEQWC for 1
ccg gcc cge 38 hr Thr Ser Leu Ser G n Ser VaT

holr on Protal 'ﬂﬂanaﬂ“S(Ppb PRieaecatign 2a5stoged 28 8dditen efdMSK @ isopropyl

C tg.a ata tc c ate t
15 P RISRBBRY Tt TP By ek B, ot o
stdppRd kdabridhahixtiré wadprepfi&d H00x e4ifiplé Bﬁffegqglvgiggerg&gntgﬁﬁlg 0.5% 2-
gat gtc age tat ce.C age @ r r
o e e 5T o 25 e 850 S fechbhoresed o
préﬂ:-é(st 308, Rb0ex3BR-BAONUPAGE &1sCOhvikrnP USin®JCx t’M@PS}SDS running
g tat ace cac ccg gac aac. cgt 1008 Phe Leu Arg Trp
l@%g, u@ey reduging| Cﬁ“d"?‘ﬁ“ﬁ’rzoﬂ{rfo’l-l?% npﬁngesAS eAgrﬁtemsgwqgggetected by
siRdGtaiding.CCY aac tgg aac cac ace ttc gtc ata ggt ccg
tac aag gac aag gcg 1056 Pro Asn Trp Asn Hi s Thr Phe

Results o} t?nsGsIl}/dy in 1cat¥c{ th %/ t%e senPSmVYty prof‘?es between MPP5 and proaerolysin

(PA) are very different, with native proaerolysin (PA) being more sensitive to the range of

proteases (except PSA) than MPPS5 (Table 15).

113



10

340 345 350 age age att egg tac cag tgg gac aag cgt

tac ate ccg ggt gaa gtg 1104 Ser
wae@eA33ssiys Arg Tyr

Ser

lie Arg Tyr
lie Pro GTy G u VaT 355 3B01/882006/000971

G n

aag tgg tgg gac tgg aac tgg ace ata cag cag aac ggt

ctg tct ace 1152 Lys Tr
”@"1115@44’? Vign P@Waﬁf

P}T;fr p Asp Trp Asn Trp Thr
nggiyi Pdwes'%% 380SEQUENCE

lie

_Fuging ccg et

Proteadd Nmat
gtg egg g¢
Val Leu Ar
ace ggt gat
ata gag at

v/ Asn lie G

dARBEnRAC aa

R dlter 12
s VA

oftNIPPHJL QC
e 1248 Thr G

CAﬁﬁ)ﬁnlgC_C ag
ORedWited b
o@lgv)(gé I
CofdMiivede Ca
| vrdaé.m,Pme S

i e 405 4

AsRetiVily Leu

er Ala Glu
10 415 got

asli&ﬂicCtg COLspeeHic

AchVif

ETowards WP PTHWEds
g ttt gcc g9 Pﬁﬁ@rolysm

er

ﬁ'L{"{"{"

c>éé@gget ga

cl. 908 ata ag

1 0. &@anme

A ap9-69nM/pg/min

TSI bhe” G

caa ggc ct

1296 Gy Al

FPro val
Hane” o0

g adag

42

ctg ga

U Aa Az
5%5 agt gtp

g ate ccg et

fFP Gy |

&

.

CHSRUGHYIn A
Asp 435 44

Gn
909

G
ca

28 1Gay
0 445

v3.0ag Arg Le
a gag etc te

L

U158 diMAug gnifer
C 999 Ctt 99

D1350U
CnMi/min

aa\, 0.0.b U"

Thegrpbipey Gl

460 ace cc

> Pk Asn

t get gcc

Cl.b

ag
Asn
aa

U J.\.)JL I"\
%PgSer Le
t caa 1410 T

\JII

<°5%90°%7§ 45
thmgenw a Al

3<' 256000078
aMAgfin
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Pliaiva/0 <21
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D5 PRT <2135

0
th a

Vdﬂﬁﬁsm@uen

quupnr‘p <2

cE/O0smbst i t ut

el .6 mitSt he f

aerol yqi n_\W

ut.2 imel/tgamin<|

189 :FmQIBug/min

U TyT
h[{}leu dyd I%ﬁc\{‘i’% 10 1B

Arg Pro va

| Asn Arqg G4

é)@%é/) val ’

u du Ala G

@uﬁ\rg teo
QS G y Asp |
n 20 25 30

%/rfc?l:g;mm

hK2

Inactive

0.1 pg

0

1.61
pmol/pg/min

Prostate-specific
antigen (PSA),
also referred as
hK3

12.2 pg

49.7 ng

0.0635
nM/pg/min

0.0156
nM/pg/min

uPA

173 ug

7.79 ng

1.1 fmol/pug/min

25.8
fmol/pg/min

Note: Units reported reflect those as recorded in the raw data.

EXAMPLE 11: BIODISTRIBUTION OF MPPS 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 11-MPP5 was performed in male

Sprague-Dawley rats. The radioactivity concentration (x 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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Ser Val Lys Ser Asn He val Gy Met Met Ay G n Trp
Gnlie Ser 35 40 45 Ay Leu Ala Asn Gy Trp val lie
wWORW6EBIFSPro Ay Tyr Asn Ay A u 50 55 60 |i ePdySARI06/000971
Gy Thr Ala ser Asn Thr Trp Cys Tyr Pro Thr Asn pro 6
5707580vaITr GQu_lie Pro thr Leu ser Ala Leu
¢ op@iprq: np}gsneggf) The g;negg d% of) @orﬂgl‘gteé L 1-VHPS Agﬁlr\lpéq:re@hmjectlon

mt-cl;rtlﬁb b 8Gatk Blnd Fhs $17 5 HSIMSEE. 8€"u@1/§tﬁﬁ’1aPH‘§ V@)ngxejo@% ]]JO
lie Lys Pro Thr Ser Tyr Leu Ala His Tyr Leu _y

a Trp val 115 120 125 Gy Gy Asn H s Ser
Dupéfpataaf))q@&pf/i&?pdn@tx %&bL)v\mre WPW fpr I@boafts\sm&velﬂ@ pBlood was
(egrﬂfug%é Fbt GSMO -FEO R ¥l 4°|CI ﬁ)rpéfpgro%rﬁ{até}? Woﬁ%ﬁhuﬁp(vﬁh}ﬁ @) Yninutes of

155 g cys
<0’r|fmtlom @nd iduphwg a!xavotS@f phgrﬁa F(%é‘ 2 &Llqumpiezgforyadwactmty

angﬁ/ﬂs ls-lg*?bli%gtg \g)é’l%eésﬂlq%g o?%olé/ §lol)_& %vegayol\ﬁ?/lgzeua(boﬂa{e 350) and

Arg
degelprizgtlpvithr hydpjzen pePxide Eﬁ%w/vserwqtg miging wihgiqnisiscintiflation fluid

fo Afaglo [&'tg%ge %%méﬁg rDl@lgat%l_@i1qu§r§rof%%nﬂv%ri%ﬁ%xe@%?e%rwnh liquid

scigtilfationfluiior @dipa¢tivity weehsuT¢@BEQUENCE LI STI NG 225 230
235 240 Thr Lys Asn Lys Phe Lys Trp Pro Leu val Gy

]FOGqHanTlﬂeftlvngPloieedédyS%ﬁto?aﬂ%ll%ﬁgoggaﬁ’ly,l érﬁ"mgs "Jvel'e' @eeg‘lﬁ%ze%l it a mixture
of zlmnmnd rmr lcerfﬂr 29 @rmlLt% Asevalwweglmn e&lﬁqeddsaddylpg en Tlmr right side
in \AQI% Qvft égcﬂulﬁrugmggﬁregﬁgg g’%e 2 Brdliﬁésto l_?ka(rﬁdﬁ'ﬁ Q)pyﬁ m%yr%cedures in

Leu
ordlzrdo Wlnlect;saugltia%@h@yé?ow aecut@p %Plvsbelesrypreﬂmﬂe lie eac“hrfrozen CMC

lal&&qn iﬁfer @ Mco;#_eoﬁatgl@l 13} Starndfd EJ\E]OE?MIC!ABQ twWd @Jagyycogréfl solutions.

hr H's Pro
‘Blood spiked with '*C or '®I were inserted in four drllled holes of each CMC block, which

were used, if required, as reference dots for identification of structures presenting a low
radioactivity level or low contrast. Each animal specimen block was sectioned using the
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 single-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 radioactivity
(9.445 ng 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 Eg/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
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325 330 335 Pro Asn Trp Asn His Thr Phe val lie Gy
Pro Tyr Lys Asp Lys Ala 340 345 350 Ser Ser lie Arg
WA g6EBIsS3rp Asp Lys Arg Tyr lie Pro Ay G u vBECT/8A2006/000971
360 365 Lys Trp Trp Asp Trp Asn Trp Thr lie Gn Gin
Leu Ser Thr 370 375 380 Met G n Asn Asn
theAiﬁaawrge vaint plePo-RrRestpireptent. Aegusairation §f | |Iemsth<5 t@%d may be

mﬁ@a’%_‘lvéfQ@ fr&‘ Fzleanl?@tﬁlgFfB Qhestﬂgroﬂ aL & YorcRhtrddoRs BhRddhdivity were
AQu lie 405 410 415 Gy Ala Pro Val Pro

Ay As
obpesyedan éhw@embéla@ (<0934 lseﬁq/@ekldme(ﬁéoﬁz 86rEUROlivep£<0.045 pg
0 <0V e
OO0 R 2 B e v
cohesntrgon dfm@mshwms(ﬁ 083 uS@q/gle Ex@mely fdw k5els abmdipggivity were
r. P S
rofin A4 el Brlil i BRI BB E g D ur
did hoteocewtQ OBisstid t@plastha kev8e rincBmsedPbmer (ing, @esesmn§tha2.ﬂ.1©>l\411P5 was
. > < > < > ' < .
cle%‘e}f/lzf%sl][eer fgog} %éer a gﬁﬁ f:f)ér;[é?ug Z@lf%%mi,gtﬂg i)icflhgs(?r;bu%lgn ls%ﬁy suggests
that MPP5 remains largely at the local site of administration, with only limited peripheral

distribution and toxicity to surrounding cells.

EXAMPLE 12: TOXICOKINETICS OF MPPS IN MONKEYS

The toxicokinetics of 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 control saline or 0.35, 4.14, or 25.79 pg MPP5/g
prostate tissue using 2 x 25 pL injections (25 puL/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 Example 7. The following represents the finalized

toxicokinetic results of this study.

Study samples were analyzed for MPPS5 using a validated ELISA method. The lower limit of
quantitation (LLOQ) of the ELISA method was 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 MPP5
TREATED MONKEYS

116



10

15

20

25

<212> PRT <213> Honp sapi ens <400> 16 Ser Arg Lys Ser

Gn Gn Tyr 1 5SEQUENCE LI STI NG <210> 17 <211> 7 <212>
WOPRID6K2IFI> Honp sapi ens <400> 17 Ala Thr Lys SeCT/CX2006/000971

Gn Hs 15 <210> 18 <211> 7 <212> PRT <213> Hono

sapiens <400> 18 Lys Ay Leu Ser ser Gn Cys 1 5 <210>
Further apalyses of segtions Ofﬁmpnlsmggs% Rellestsgh F'b‘ﬁ% stadloéeﬁcri‘@% hxamples

7 a2 Qefe Hduced. Fatb nj& ﬁoﬁ@ m&gfgalﬁ%% s %eﬁ@rﬂn%a’ tcP Exbmine

<213> Hono sapi ens <4 I s Ser Ser Lys L
magphplogyspfdpeptyd mqsta&mlmu@obsm@srrmir staipimg-fopB i) %Sppeéf%med to

examine distribution of PSA, and MPP5 staining was performed in order to examine

distribution of MPP5. The protocols used are described following.

Materials and Reagents: 96 slides (6 per monkey) of sections from control and MPP35
treated monkey prostate from were stored in a sealed container at room temperature. Sections
of prostate tissue from monkeys dosed intraprostatically with vehicle or 0.35, 4.1 or 25 pg
MPP5/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
outline the total area of the prostate gland and the total area of MPP5 induced injury. This
software provides 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 cm? 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
prostate 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 best
available animal model for studying activation and toxicity of the PSA-activated protein

toxin, MPP5, when injected intraprostatically.

Morphological characterization of the prostate tissue and distribution of PSA and MPP5 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 ng/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 pL per

lobe damaged approximately 50% of the total gland. The results suggest that the maximum
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<400> 21 Ser Lys Leu G n 1 <210> 22 <211> 10 <212> PRT

<213> Hono sapiens <400> 22 G n H s Trp ser Tyr Ay
waheweAs3§sPro Ay 1 5 10 <210> 23 <211> 10 <212pCPRA2006/000971

<213> Artifi cial Sequence <220>SEQUENCE LI STI NG <223>

LHRH varlant sequence . <221> S| TE <222> (1) (1)
dampgezmaysbe, limitgd ay P et dishipatien oothg 25 gilrinjeetorwolyngg per lobe of
pﬁmmkﬁ) <223> Lys i s a D-Lys <400> 23 Glu H's Trp ser

Tyr Lys Leu Arg Pro Ay 1 5 10 <210> 24 <211> 397

<212> PRT <21 ficial Seqguence < O> <2
In \tfa?tP%ﬁfaspwa%ﬁbﬂl’égw#ca@ﬂsﬁnagam Yo %’S‘dt"ﬁﬁ tissue, PSA
statnig 6/32aﬁrl&klfyod]:lctébﬁ:ﬂmvﬂlléﬂﬁ&ﬁao‘éhﬂ'[ﬁmﬁﬁ&&Pal@@) of. the (p@c)state PSA

<223> DL
staining was normal in distribution and degree. These results suggest that MPPS5 killing of

columnar epithelial cells within the gland eliminates PSA production. The results also
demonstrated that the distribution of MPP5 overlapped with the infarct area at the mid- and
high-dose levels as shown in Figure 38. At 15 days post-dose, no residual MPPS was
observed at the mid-dose level. In addition, 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 Damage1 from MPP5

Dose 0.35 pg/g prostate 4.14 pg/g prostate 25.79 pg/g prostate
Area Percent Area Percent Area Percent
(em’) (cm’) (em?)
0.33 20.2 0.78 46.6 0.57 63.4
0.36 30.2 0.87 47.9 0.32 232
0.20 13.8 0.89 54.9 0.51 41.0
0.46 36.8 1.23 56.6 0.47 51.0

Average 033+£0.11| 253+£59 | 094+020| 51.5+29 | 047+£0.11 | 447+9.8

:iandard

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 results 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 urethral tissue may partly explain the lack of any significant injury to the
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<400> 24 d u H s Trp Ser Tyr Lys Leu Arg Pro Gy d

ulie Pro Thr Leu Ser 1 5 10 15 Ala Leu Asp lie Pro
WASWEBIFSAsp G u Val Asp val G n Trp Arg LeuP@DCA%008000971

val H s Asp ser AI a Asn Phe lie Lys Pro Thr ser Tyr

Leu Ala H s 35 40 4 5 Tyr Leu d TrAIaTr@VaI
urethrg. AGES, srr@"Sf@%unG (24 1y injsgsipn of YIPDS ing agyingty bm&thmostate
cafe‘gﬁ)d\{@cl s@hﬁcaﬁf Qlfﬁ@ﬁbgqya ﬁ%@yaﬁayof-rf‘s% H¥Rbudit _Ige gl@ﬁ&]a@t%s@ﬁn the
nogaj m@rﬁfewsostpm witheiit ggnggagsnjupye to_pan- R’/%%/ ps@rucmg rstrwrﬁ@es (e-g.
uréﬁ"g) Tyr Asn Leu Asp Pro Asp Ser Phe Lys 100 105 110

Hs dy Asp Val Thr Gn Ser Asp Arg G n Leu val Lys
Thr val val 115 120 125 dy Trp Ala Val Asn Asp Ser

ex ekt fo R prAne il s 171 2 Lys Tr Ao

A ]-?I-.IE(?& t{)xycol(%%tuég gva%,ﬁesrf(%rggd %r%alic:, e(_'jlgfedrogsllg é)réf%g) e}/% li%[};{fle potential
direttyint€prosthltic tdSidity laedjl\/ﬂ%}) followin@atsintglecinddgoshitia désrofGIPPS. MPP5
el et A58 0 A GBS T Bl or o
50707, Yoo, P00 Ak dn A\rdgseS&ilunh.q/Sf l(iOEuLP(b@sedain pryssatd iveighd, these doses
WS FRNFTD) gy 2 1 PHb g 4 A PSR NPT 2B el wer
obZeted2 0 ITWéekﬁﬁdSt ie. TTHerd_%s e rm&i'a)lfltypfw the@lheft-@lafddpeffects on
Sl St e bRt 0nmionll Ul g SiRre vas
deaYr&n@ﬁyperemeﬁwffe&tm pé@s;até_wslgﬁl Tr&K IpathBlogichlechMgds Wy identified
in (t?le left lc?be of the B/rostaztz gnc? 8dO acent abdommal 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 MPP35-related effects noted within the prostate. In the
dog treated 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
attributable to the anticipated pharmacological effect of MPP5. There did not appear to be
any significant 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 pg level.

The dog prostate shares structural similarities with the human prostate, including a 2-lobe
structure, nature of the acinar ducts and the existence of abundant stroma (Wientjes et 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 a useful model to study the effects of intraprostatic injection
(Rosser et al., 2004). However, in the case of MPPS5, beagle dogs did not appear overtly
sensitive to the cytolytic effects of this compound. This is likely attributed to a lack of PSA
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Arg Tyr lie Pro Ay GIlu Val Lys Trp Trp Asp Trp Asn

Trp Thr lie 290 295 300 Gn Gn Asn Ay Leu Ser Thr
WORW6EBIFSASN Asn Leu Ala Arg Val Leu 305 310 3HEI/BAD006/000971

Arg Pro val Arg Ala Gy lie Thr Gy Asp Phe Ser Al a

GQu,Ser Gn 325 330 335 Phe Ala Gy Asn lie Qu lie
eXRIP§pion) g dopt(qy Qthepngnspeqifiapneymes, canaple 94 gleaving 3 S5e |rT he canine

mddeSstio® tRRin ESatls@ide Gf PSAEMMB is AP aldvitedad cketevnely ngh doses,
Ay Leu 355 360 365 Arg Leu Gu lie Pro Leu Asp

dephstrgding the sakesy ofthe m:ﬁcmfa,ﬁeq:la@dwo R and gonwmangimates, in

coM?dst SRS kil tg%&%%%l a POA-IRE RaifbkRindd A r&phct8H, g’rﬂiohave been
395°<210> 2 5 <211> 397 <212> PRT <213> Art|f| ci al

shoyary iodiscsansithe(s evamlgw ogagentiftionp PHNEPS| 1% altqyeh e dog prostate
is iga%c]tﬁlcac-\ll Tgm‘flglzg?tlﬁll)mnan z[(r@taé%?%&s%ﬂt%béﬂrqgﬁ:&ﬁibﬁ%zﬁﬁctlonal
relzrtrmpl tSethe tymamg@nietutemg oPMPPY eg?ﬂ@t@m gnd, thegsforprthe dgg was not
pulssﬁéd %urﬁwflgs ]astd%c%lolg§ Lhéﬁﬁp i R/IP@"'SO ﬁ%@e\?rythAS(ﬂ)g(%tHdW rved to
demgmstrlah:ethaltul\éPE_Sy@pmr@ toThgr pl@enacvgﬂglca@ummtae pyhes ngt deayed hxs PSA,
pr&&n%‘lg fi %eg%art gﬁllig d}J_déﬁHulycﬁlA?rOQué/e n\f%d%\ﬁ/gtlo“%hy:ﬂfir&gld% gon-PSA-
prQQuymASlpﬁl@ y Trp Val lie Arg Ay 65 70 75 80

EXAMPLE 15: TOXICITY OF MPPS IN MONKEYS

In order to establish the toxicity of MPP5 in an endogenous PSA-producing nonrodent
species, an intraprostatic toxicity study was conducted in male Cynomolgus monkeys
(4/group) injected with 0.35, 4.14, or 25.79 ng MPP5/g prostate tissue as described in
Example 7. Two perineal injections were administered, one to each lobe of the prostate (25
uL/lobe). Preliminary results of this study are shown in Example 7. A description of the

finalized results follows.

Following direct intraprostatic administration and a 2- or 14-day observation period, toxicity
associated with MPP5 was confined to the prostate, with little 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 MPP5 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
electrocardiogram (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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Asn Asn Asp Gy Gy Cys Asp Ay Tyr Arg Cys Ay Asp

Lys Thr Ala 85 90 95 |lie Lys val ser Asn Phe Ala Tyr
WAW6118355Asp Pro Asp Ser Phe Lys 100 105 110 HrGI/GAg006/000971

Asp Val Thr Gn Ser Asp Arg G n Leu Val Lys Thr val

val 0 12 rp.Al.a val . Asn Asp Ser Asp. Thr
relgged a le ?P“§étF“tc‘J' t?@%xtﬂgﬁf Wedfgak u@égm?ﬂgn arxHi:neE@gls &F Hle prostate
obde¥vedAsiBroddtpicAll@ Thr Asn Trp Ser Lys Thr Asn Thr Tyr

145 150 155 160 Ay Leu Ser Qu Lys val Thr Thr Lys

(Jris)sgnéﬁvcrgjl?:splé %th%_lhglc é%glise\ﬁugg s%rve lrél)rg';lgilxtFNGlal sgat j!&'ﬁg/[})ps dose

lev@&rbnmr)]afy Sﬁl’ he'{d;] ¢hah$4 M&clﬁ%teﬁkéﬁd lﬁefecfasnﬁ HsatorGhge, fdymixed cell
er Thr, Thr Thr ser Leu Se 1

&p’@tespfnbd YETe Rie %P/ge AR gml E)s ?g‘?‘“f_‘% gw%f?s' atF’%S n{)& arL‘{/)E‘gh doses.

MébrikeysGinl tHeelow2ddde 2idup2a6b 'EXI’ilblEeﬁShlé\bH)gAS@]ahgeS &EDay V¥ that were
_Pro Tyr. G u Phe Ll' Al a Ser 225 #30 235 240

(’OWCHAS‘ﬁlt}LéEPa*IFthCL & éc;ge@r&@h p@g)l'las;&r 6" Isil)ua@oi}s @%}aplasm in

ep¥edlia Kissuckand B8pREA irkfkerstiyibl (ﬂ&ﬁenb‘lh)&naﬁ t@sAS P RO il mid- and
pro Asn Trp Asn Hi s Thr Phe Val l%)e 260 265 27%5{@

highydpsergroups Basgnimphtogbsent gF Degr3-| BEDAY § 5 TFRToEis hag réolved and

[ﬁ‘frpwa{sy&lg&ﬁé i e 188 Aoy godp/ ! Inl the nfi-nEhygh@dde y@hpﬂ—)’l&rosm was

ES %(? Asn Trp Thr lie 290 295 300 G
OHA%'ﬁg @PyDaLYe é cwewm@eﬂt WER TRl YErg Cﬂn%neﬁlrt@ tb%umargms of

neéa@ﬁc %Q%ngl(in 3Rrad Ahee Gveld Ao VRdngdN th HerapGhiitid besyktic tissues
he ser. Ala Gu Ser G n 325 330 335 Phe Al a

“ttd"gﬁal?i\%ﬁ’ YIPRS o9 gither Baxg3erAPa pro val Pro Leu Ala Al a
Asp 340 345 350 Ser Lys VvVal Arg Arg Ala Arg ser val
Asp Ay Ala @y Gn Ay Leu 355 360 365 Arg Leu Qu

EXAMPRID] 4: AMMIINEARE SEDINSE TO MMPSEN MBDWNKEXS G y Phe

The potential immune response to MPPS was also evaluated. The animals were treated with
MPP5 as described in Example 7. The potential immune response to MPP5 was determined

as follows.

Groups of monkeys received administration of various doses of MPPS 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 (1:100 — 1:1,000,000) of pooled
normal monkey serum was used in quadruplicate to form a comparison curve for titer
determination in serum from animals taken at various times after MPPS administration.
Samples of serum from MPP5-treated monkeys were diluted ten-fold (1:100 — 1:1,000,000)
to provide concentrations with the normal serum. Peroxidase conjugated goat anti-rat IgG

{Jackson ImmunoResearch) was bound to antibody that was bound to the proaerolysin-coated
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370 375 380 Asn Asn val ser Leu ser val Thr Pro Al a
Ala Asn G n 385 390 395 <210> 26 <211> 33 <212> DNA
w2m843363 1 ficial Sequence <220> <223> Priner REDOx2®6/000971
gctgccaatc aacat cat ca ttaacggcag cgc 33 <210> 27 <211>
212> DNA <213> A«t@%lClal uence <220> <223>
Weﬁr @Pé?r 40 0devolopesl dyt glditipn t°£a‘t>5 t BHEXIRsE gshbeiRie aggding to

maRdfactareP’3 ikGuctohd: A b8rbarth 2t 460Nn vad diadirdd d £ MBlecular Dynamics
Sequence, <220>SEQUENCE LI STI NG <223> Prinmer <400> 28

v xdaigrorkicrsrdeat ldigr Mandadingd axthe diliogheveguhidpthy sbspgpance
reaﬂ%lﬁa@@ssﬁﬂg%aDMnSM?}o&E& isérlufml 812 PRAIBRANGSR 1ati8kO%r the same

3> Primer <400> 29 gccaatcaac atcatcatca tcatcattaa

dilg§feagcgec 39 <210> 30 <211> 1762

Prior to MPP5 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 prior to
the study as 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 MPPS exhibited a titer.
Similarly, one of the two animals that received 5 pg/g MPP5 exhibited a titer. Both animals
that received 25 pg/g MPPS 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
ow | Morkey | Do ligo | | Routeor | Aoy Trer
1 6001 0 P 1:1000* 1:1000*
1 8001 0 IP < 1:100 < 1:100
2 6003 1 P < 1:100 1:10,000
2 7002 1 P < 1:100 < 1:100
3 6005 5 P < 1:100 1:10.000
3 8002 5 IP < 1:100 1:100
4 €007 25 IP < 1:100 1:10,000
4 8003 25 IP < 1:100 1:10,000

* This animal demonstratad the sams small titer pricr o 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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<212> DNA <213> Artificial Sequence <220> <223>
Proaerolysin with a PSA sequence substituted for the

wo eosn3xss3 e, and a histidine tag. <400> 30 aage€T/ga2106/000971
gcct gcagaa gaaggagata tacat at gca aaaaat aaaa ctaact ggct

6 tcattaat catatccggc ctgct gat cacaggcgca
A e R At TG, Codt O TR0 ERGHOEARE M PGt d g frhgle prosate and
bthC &’(irin@@gﬁﬁ REGEUIL 1Y p@@%??&aéghibﬁédc?ﬁffp ?hﬂs@@dm{nistrtation of
caat cgaga agaagcccaa agcgttaaaa gcaatattgt cggcatgatg
Mbfryiaduecy @ée@%ﬂ%&at AU MGG EFERAAR NGGRE KO-
ttatggggcc gggttataac ggtgaaataa 300 aaccagggac
BaR@L et the dmidinges 0f Bgingilés Hi ¢2 gad CHahdre olaghbd anlicaggi ghoadkpostatic

g G0 45t e Aol At T NP AL st E BT MPPS dose tested
2590890 fos@teqbRYE b?tagtgalgggﬁa&a:»g@ﬁt)fms gffg? gbségvted inaihetprostate
Wit OO AP BT 8 AOHCP Y JHEARECE oe AR of defon of
Mglg?ggggﬁi ¢h the eEERd dereCeérdéDgt gl &30 196RABDACEAE the lowest dose

ggf c agcaacttcg cctataacct agafcccgac agcttcaagc
e e @g}@g’a?sgatfe, a@&@&%&%&d ARKRATY &b Gl e deyiaie. Theretore,the
Ldw@bid0b:9806- Al9Ees BEtE 3. v A LBNIA) FOC BRalGREAAE effdds was 0.35 pg/g
tccggctatg acgtcaccct gcgctacgac acagccacca 780
proséatg it tbie sdyaccaacace tatggcct ga gcgagaaggt gaccaccaag
aacaagttca 840 agtggccact ggtgggggaa accgaact ct
The G \é@R GaimplgCicgoit@ahe hagstigaticdad ti0diug gietdolagnand toxicokinetics

C ctcg accaccacct ccctgtctca gtccgtgcga ccgactgtgce
of G JATRBE iSRS CE P PGS ERS0T o e A Fis and
fol@Ieia g arRpostate infc GGTin nbRAnaat Fiagids C A2sup ey ai_:'L 013 gonclinical drug
agct.at gacc .t gaccctga tcctg cgctggggc : .
m?j%’é)ité‘ﬁ cf’élfci g"h@'?%ﬁ“a‘&‘l}f‘g'ﬁg 05@8’ é&bﬁ’t“g ‘ﬁ’gg‘&g“ga\giﬂg %Pg’gc‘é Eeserted in
TableCit cat ag 1140 gt ccgt acaa ggacaaggcg agcagcattc
ggt accagt g ggacaagcgt tacatcccgg 1200 gt gaagt gaa
gt ggt gggac tggaactgga ccatacagca gaacggtctg tctaccatgc
1260 agaacaacct ggccagagtg ctgcgcccgg tgcgggcggg
gat caccggt gatttcagtg 1320 ccgagagcca gtttgccggce
aacat agaga tcggtgctcc cgtgccgctc gcggctgaca 1380
gccattcctc caagctgcag agtgtggacg gcgctggtca aggcct gagg
ct ggagat cc 1440 cgctcgatgc gcaagagctc tccgggcttg
gcttcaacaa cgtcagcctc agcgtgaccc 1500 ctgctgccaa
t caacat cat catcatcatc attaacggca gcgctaacaa catcatcatc
1560SEQUENCE LI STI NG atcatcatta acggcagcgc gttgtagtga
t ggaaccggg cctctggccc ggtttttgtt 1620 tgcactggtc
gggcttgtta aaggcttgtg ctttccattt ccccacttat actggcgcca
1680 tcttgtcgga gtgccaaccg tcgaacgacg cgaggct gag
accgttaatt cgggatccgt 1740 ggaacctgat ccccgggaat tc
1762 <210> 31
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<211> 476 <212>
Pro Val Tyr Pro
wW@RweA3HBs310 15 G
Val

Asn |ie val

AsnArgG' uG'

PRT <213> Am no Acid <400> 31 Ala G u
Asp G n Leu Arg Leu Phe Ser Leu G vy
y Val
u Ala G’n 20 25 30 ser val Lys Ser
nlie ser

Tably 175 I@*tyof IE@EF‘!&I'C&“ s!@w 'thbmsw %!l phar@amne@cyt@#‘é ceﬂﬂcted

withMPRSh Gy Qu

50 55 60 lie Lys Pro Ay Thr Ala Ser

hﬁﬁnn'{ r Trp Cys

Vi Aulie

Cys G y Asp Lys Tyr ApQr/eazn06/000971

Ré§mro Thr Asn Pro 6 5 70 75 80 val
Pro Thr lLeu S

Amﬁ@tﬁnya@ﬁstg@: 9%
or \ratavésiogs Belps Ser
Injg¢tionJoKiciy Studgu
of MPP5 iR the ¥dbinG y
Raf\6pithvet-, Mspor\Zak
Dayr@bsstahtidni Reridd)g
[Ed5pld65 160 G y

b Proypledtaxioghinetisdatafallowdng a Fingle Antgpprastatic
A, 40,4235 RpkorI¥Onj¢GEn1201g)i MPRY wapnay
Abtectiiles follpwinganfraBroptatiy mjeation dir2ongs dlmex
GHoyeagslwithi igcrSsing@ose arytp aivdhlS \@; ho@ver, the
TRIC Arl§ 1g30s dewld thax a0dp gl Aftad idestion,
ywash(ingrdiscp Ay Ay Cys Asp 145

Tyr Arg Q/s Gy Asp Lys Thr Ala lie

fl?ﬁﬁ%DZ%‘fg §e'

e %ﬁi

IEE%}E‘P q’ pro Leu

I(:‘/-\Id " IL.(:‘uI-\b
ntd p

t te
111 istributi | g%
@msg, e
Pr‘i “Arg Tyr Asp Thr Ala 210 215
Ser Lys Thr Asn Thr Tyr Gy Leu Ser
225 230 235 240 Thr Lys Asn Lys Phe

val Ay GQu Thr Qu Leu ser 245 250

MBPS A 2-fvdeku lie
]nﬁﬁﬁosﬁtﬁé Adue ser
Toxicity Study in
Sexually Mature Male
Cynomolgus Monkeys
[Examples 7, 12, 13, and

HBethoMtAtetisNadd of sis@imid Epodira foPRivirfg N
intraprostatic injection (1, 5, or 25 pg/g prostate). All serum
concentrations were below the LLOQ (5.00 ng/mL), with the
exception of 1 low-dose animal which had concentrations
above LLOQ at all timepoints including pre-dose.

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 5 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 MPPS5 in comparison to rats and monkeys; thus, the dog was not
considered to be an appropriate model 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, MPP5 is likely activated by a PSA-like S3 kallikrein identified in the

rat ventral prostate (Onozawa et al., 2001).
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260 265 270 Thr Thr Thr Ser Leu Ser G n Ser val Arg

Pro Thr Val Pro Ala Arg 275 280 285 ser Lys lie Pro
woado6h1y3ssH e A u Leu Tyr Lys Ala Asp |lie Ser TRECT/280006/000971

295 300 Pro Tyr Qu Phe Lys Ala Asp val ser Tyr Asp

Leu Thr Leu Ser Qdvy 310 315 320 Phe Leu Arg Trp
Thejstartmgydoaes af MPRS 1 @nylrclmwal triplsis P@lactwsiﬁoméhﬁ rAn@e @2503 Hg/g to

0. ésgg/gjﬁo z{t% @ Eot}fut@al% \? 420%;[% gg? O ngpr %te,_l_f);/aged on the
appicatidiv pf Adp-foldssafanygfatipr td the 1Pwest Gose @ted Wathe 35fgle3&Be monkey
.tué(\?go Eg/ggrostﬁheﬁ %\'8 rgc?gs t@@tge{é\z@d 3'?0 &;;lre]g/ggrostci‘e Eo%rs rgo systemic
toxieiy Wad oﬂzwtyeds,r\ghll%r kocal/eﬂrosﬁatg glahd chidnged wvere38Eed39Wh80all 3 doses
,hige?]d l-cr)lg%l a@%io? oL Py zﬁﬁ%t ﬁr f@e gld; a]?ﬂe fng%rodo\lg;%sle Alo%stLaé%i the most
mabkadl AeeatibsparfdelackHoShedling 8er4 days phetinjGtiond BOva42ondBdkd that the
o5 48, 00t e ot Rt bl Rl e or
sydt@hicSRidifgsl }éltlhfﬁLbyGhiswldgibal A8 NabBsatory adnalSeis, areluliséted bal clearly
AEATEAS L 18 o Bl 5 L K s v
cot¥idened aﬁﬁ‘dféid@é@@me:iﬂonky)s Vit theg datas 2 Sofety Iactsit b leadst 10-fold is
dppge]d and a sg;lrtmg dose of 0.03 pg of MPPS5 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 ftrials is the common
transurethral route of administration with only 4 injections per dose (2 injections 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 prostate. 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 entries referenced in this specification are specifically incorporated by reference in
their entirety to the same extent as if each such individual patent, publication, and database

entry were specifically and individually indicated to be incorporated by reference.
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<213> Am no acid <400> 33 Ser Arg Arg 1 <210> 34 <211>
3 <212> PRT <213> Amino acid <400> 34 Ala Arg Arg

WE20043B5H <211> 3 <212> PRT <213> Am no aci d rAD0A2®6/000971

Hs Arg Arg 1 <210> 36 <211> 3 <212> PRT <213> Am no
acid <400> 36 G n Arg Arg 1 <210> 37 <211> 3 <212>
PRT <213> Am no acid <400> 37 Ala Phe Arg <210>

THE E3BOQIYNONTS I MHE EYYENT 029 IN - WHRCHANEXCHUSIVEaERROPERTY
OR PRI¥IDEGIBISNCRLAEMED ARE DHFINED AS FOLLOWS:

1.

A modified pore-forming protein for use in decreasing prostate size in a subject, said
modified pore-forming protein derived from a naturally-occurring pore-forming protein
and comprising one or more prostate-selective modifications selected from an activation
sequence cleavable by a prostate-specific protease, and one or more prostate-specific
targeting domains capable of selectively targeting prostate cells, wherein said modified

pore-forming protein is capable of selectively killing prostate cells.

A modified pore-forming protein for use in the treatment of benign prostatic hyperplasia
(BPH), said modified pore-forming protein derived from a naturally-occurring pore-
forming protein and comprising one or more prostate-selective modifications selected
from an activation sequence cleavable by a prostate-specific protease, and one or more
prostate-specific targeting domains capable of selectively targeting prostate cells, wherein

said modified pore-forming protein is capable of selectively killing prostate cells.

The modified pore-forming protein according to claim 2, wherein said modified pore-
forming protein is for use in combination with one or more other treatments for benign

prostatic hyperplasia.

The modified pore-forming protein according to any one of claims 1 to 3, wherein the

naturally occurring pore-forming protein is a proaerolysin or an alpha toxin.

The modified pore-forming protein according to any one of claims 1 to 4, 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 1 to 4, wherein said

modified pore-forming protein comprises a prostate-specific targeting domain.
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<211> 3 <212> PRT <213> Anmino acid <400> 39 Ala Lys
Arg <210> 40 <211> 3 <212> PRT <213> Anmino acid <400>

WaA008138585 g Lys 1 <210> 41 <211> 3 <212> PRT <PABEA2006/000971

Amino acid <400> 41 Al a H s Arg 1 <210> 42 <211> 4
<212> PRT <213> Amino acid <400> 42 Gn Lys Arg Arg
¥Rd o ddiffed<@drd-forfnin® prteiRRTcordibg>to Amyy rome af icthimid 00> 44 3vherein said

Lys. Ser Arg Arg 1 <210> 44 < > .4
@@%Mﬁ%&'ﬁb&)w&?m compréllses %}1 ]éctléatlf)%]égciuegcReTclég\gé%ﬁe by a prostate-

specific protease, and one or more prostate-specific targeting domains.

The modified pore-forming protein according to any one of claims 1, 2, 3, 4, 5, or 7,
wherein said activation sequence cleavable by a prostate-specific protease functionally

replaces a native activation sequence of said naturally-occurring pore-forming protein.

The modified pore-forming protein according to any one of claims 1, 2, 3, 4, 5 or 7,
wherein said prostate-specific protease is prostate-specific antigen (PSA), prostate-

specific membrane antigen (PSMA), or human glandular kallikrein 2 (hK2).

The modified pore-forming protein according to any one of claims 1, 2, 3, 4, 5 or 7,

wherein said prostate-specific protease is prostate-specific antigen.

The modified pore-forming protein according to any one of claims 1, 2, 3, 4, 6 or 7,
wherein 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 11, wherein said
modified pore-forming protein further comprises one or more mutations in a binding

domain of said naturally-occurring pore-forming protein.

The modified pore-forming protein according to any one of claims 1 to 12, wherein said

modified pore-forming protein further comprises an affinity tag.

The modified pore-forming protein according to any one of claims 1 to 13, wherein said

modified pore-forming protein is formulated for intraprostatic administration.

The modified pore-forming protein according to any one of claims 1 to 13, wherein said

modified pore-forming protein is formulated for intravenous administration.
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24.

Ala Lys Arg Arg 1SEQUENCE LI STI NG <210> 45 <211> 4
<212> PRT <213> Am no acid <400> 45 Lys Lys Arg Arg 1

WE2000233563 <211> 4 <212> PRT <213> Anino aci d <BODEAZA®D6/000971

His Lys Arg Arg <210> 47 <211> 4 <212> PRT <213> Ami no
acid <400> 47 Lys Ala Phe Arg 1 <210> 48 <211> 4 <212>
PRE m@lifled poterformumigdpre®0aceddlihg 4o AleamG or Ay gvheren? $4id naturally-

Légcglf’ri%%' garg-fémz 15 E gg)%rlnfsz ;Ig’r%m%rlyap gyﬁg})hqlfpdfgz%?o 1‘y‘§m.Ly s Ala

The modified pore-forming protein according to claim 16, wherein said modified pore-
forming protein comprises an activation sequence cleavable by a prostate-specific

protease.

The modified pore-forming protein according to claim 16, wherein said modified pore-
forming protein further comprises one or more mutations in a binding domain of

proaerolysin.

The modified pore-forming protein according to claim 16, wherein said modified pore-

forming protein comprises the amino acid sequence as set forth in SEQ ID NO:4.

The modified pore-forming protein according to claim 16, wherein said modified pore-

forming protein comprises an affinity tag.

The modified pore-forming protein according to claim 16, wherein said modified pore-

forming protein comprises the amino acid sequence as set forth in SEQ ID NO:31.

The modified pore-forming protein according to claim 18, 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 modified pore-forming protein according to claim 18, wherein at least one mutation

is R336A.

Use of a modified pore-forming protein in the preparation of a medicament for
decreasing prostate size in a subject, said modified pore-forming protein derived from a
naturally-occurring pore-forming protein and comprising one or more prostate-selective
modifications selected from an activation sequence cleavable by a prostate-specific

protease, and one or more prostate-specific targeting domains capable of selectively
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31.

<211> 4 <212> PRT <213> Am no acid <400> 50 Lys Al a
Arg Lys <210> 51 <211> 4 <212> PRT <213> Am no

W@eiodSBIEENCE LI STI NG <400> 51 Lys Ala Hi s Argpdr/€AR1is5/000971

52 <211> 4 <212> PRT <213> Amino acid <400> 52 Lys Arg
Arg Leu 1 <210> 53 <211> 4 <212> PRT <213> Amino acid
dautng progateAcgIsAveheran shidk 2d0dHi&d! popdforming< picteinPRT capable of

B MG 50,0 48,0 0L 0SS

Use of a modified pore-forming protein in the preparation of a medicament for the
treatment of benign prostatic hyperplasia (BPH), said modified pore-forming protein
derived from a naturally-occurring pore-forming protein and comprising one or more
prostate-selective modifications selected from an activation sequence cleavable by a
prostate-specific protease, and one or more prostate-specific targeting domains capable of

selectively targeting prostate cells, wherein said modified pore-forming protein is capable

of selectively killing prostate cells.

The use according to claim 25, wherein said modified pore-forming protein is for use in

combination with one or more other treatments for benign prostatic hyperplasia.

The use according to any one of claims 24 to 26, wherein the naturally occurring pore-

forming protein is a proaerolysin or an alpha toxin.

The use according to any one of claims 24 to 27, wherein said modified pore-forming

protein comprises an activation sequence cleavable by a prostate-specific protease.

The use according to any one of claims 24 to 27, wherein said modified pore-forming

protein comprises a prostate-specific targeting domain.

The use according to any one of claims 24 to 27, 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 24, 25, 26, 27, 28, or 30, wherein said activation
sequence cleavable by a prostate-specific protease functionally replaces a native

activation sequence of said naturally-occurring pore-forming protein.

129



10

15

20

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

<400> 55 Ala Arg Arg Ser 1 <210> 56 <211> 4 <212> PRT
<213> Am no acid <400> 56 Hs Arg Arg Ala 1 <210> 57

WO 2008/433$53212> PRT <213> Amino acid <400> 57 Ga@I/BAZ06/000971
Arg Leu 1 <210> 58 <211> 4SEQUENCE LI STI NG <212> PRT
<213> Am no acid <400> 58 Ala Phe Arg Leu 1 <210> 59
<211> 4 <212> PRT <213> Anmi no acid <400> 59 Ala G n
Arg Leu 1 <210> 60 <211> 4 <212> PRT <213> Anino acid

<4f‘918?15e6 gccé\lr(ﬁngL%Sanéro%e %?%laims 24, 25, 26, 27, 28, or 30, wherein said prostate-

specific protease is prostate-specific antigen (PSA), prostate-specific membrane antigen
(PSMA), or human glandular kallikrein 2 (hK?2).

The use according to any one of claims 24, 25, 26, 27, 28, or 30, wherein said prostate-

specific protease is prostate-specific antigen.

The use according to any one of claims 24, 25, 26, 27, 29, or 30, 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 24 to 34, 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 24 to 35, wherein said modified pore-forming

protein further comprises an affinity tag.

The use according to any one of claims 24 to 35, wherein said modified pore-forming

protein is formulated for intraprostatic administration.

The use according to any one of claims 24 to 36, wherein said modified pore-forming

protein is formulated for intravenous administration.

The use according to claim 24 or 25, wherein said naturally-occurring pore-forming

protein is Aeromonas hydrophila proaerolysin.

The use according to claim 39, wherein said modified pore-forming protein comprises an

activation sequence cleavable by a prostate-specific protease.

The use according to claim 39, wherein said modified pore-forming prote'in further

comprises one or more mutations in a binding domain of proaerolysin.
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1 <210> 61 <211> 4 <212> PRT <213> Ami no acid <400> 61

Ala Arg Lys Leu 1 <210> 62 <211> 4 <212> PRT <213>
wW\ni0603363 d <400> 62 Ala His Arg Leu 1 <210> GBCHE2A1086/600971

<212> PRT <213> Amino acid <400> 63 Hs Ala G n Lys

Arg Arg Leu 1 5 <210> 64 <211> 7 <212> PRT <213> Am no

acid <400> 64 Ay Gy Lys Ser Arg Arg Leu 1 5SEQUENCE

LI STI NG <210> 65 <211> 7 <212> PRT <213> Am no aci d

00> 65 Hi s
%he use accordmg to clglmejé1 WLI}érem sa9d moglflég pore- f%mff%% %?otem comprises the
amino acid sequence as set forth in SEQ ID NO:4.

The use according to claim 39, wherein said modified pore-forming protein comprises an

affinity tag.

The use according to claim 39, wherein said modified pore-forming protein comprises the

amino acid sequence as set forth in SEQ ID NO:31.

The use according to claim 41, 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 41, wherein at least one mutation is R336A.

A method of decreasing prostate size in a subject comprising administering to said
subject an effective amount of a modified pore-forming protein, said modified pore-
forming protein derived from a naturally-occurring pore-forming protein and comprising
one or more prostate-selective modifications selected from an activation sequence
cleavable by a prostate-specific protease, and one or more prostate-specific targeting

domains capable of selectively targeting prostate cells, wherein said modified pore-

forming protein is capable of selectively killing prostate cells.

A method of treating of benign prostatic hyperplasia (BPH) in a subject, comprising
administering to said subject an effective amount of a modified pore-forming protein,
said modified pore-forming protein derived from a naturally-occurring pore-forming
protein and comprising one or more prostate-selective modifications selected from an
activation sequence cleavable by a prostate-specific protease, and one or more prostate-

specific targeting domains capable of selectively targeting prostate cells, wherein said

modified pore-forming protein is capable of selectively killing prostate cells.
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<211> 7 <212> PRT <213> Ami no acid <400> 66 H's G lu
Ala Lys Arg Arg Leu 1 5 <210> 67 <211> 7 <212> PRT

W 208133/ no acid <400> 67 Gly Gly G n Lys ApQr/8ago06/000971

Leu 1 5 <210> 68 <211> 7 <212> PRT <213> Amino acid
<400> 68 H s A u Gn Lys Arg Arg Ala 1 5 <210> 69
<211> 7 <212> PRT <213> Anmino acid <400> 69 Gly Gly
Ala Lys Arg Arg Leu 1 5 <210> 70 <211> 7 <212> PRT

< S . : . :
1%%@:3 Qf‘% gﬁ?%%%%_ig o?azli{ggHiyEﬁrgnl ls'laicg3 rgoc}ii}fesd /f)\{)l%-t‘cl_)\rrrgingegrotein is
administered in combination with one or more other treatments for benign prostatic

hyperplasia.

The method according to any one of claims 47 to 49, wherein the naturally occurring

pore-forming protein is a proaerolysin or an alpha toxin.

The method according to any one of claims 47 to 50, wherein said modified pore-forming

protein comprises an activation sequence cleavable by a prostate-specific protease.

The method according to any one of claims 47 to 50, wherein said modified pore-forming

protein comprises a prostate-specific targeting domain.

The method according to any one of claims 47 or 50, 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 method according to any one of claims 47, 48, 49, 50, 51, and 53, wherein said
activation sequence cleavable by a prostate-specific protease functionally replaces a

native activation sequence of said naturally-occurring pore-forming protein.

The method according to any one of claims 47, 48, 49, 50, 51, and 53, wherein said
prostate-specific protease is prostate-specific antigen (PSA), prostate-specific membrane
antigen (PSMA), or human glandular kallikrein 2 (hK2).

The method according to any one of claims 47, 48, 49, 50, 51, and 53, wherein said

prostate-specific protease is prostate-specific antigen.

The method according to any one of claims 47, 48, 49, 50, 52 and 53, wherein said
prostate-specific targeting domain is luteinizing hormone releasing hormone, or an

antibody to prostate-specific membrane antigen.
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<213> Am no acid <400> 71SEQUENCE LISTING A y d vy
Lys Lys Arg Arg Leu 1 5 <210> 72 <211> 7 <212> PRT

wo208133/ no acid <400> 72 Gly Gly H's Lys ApQr/8ago6/000971

Leu <210> 73 <211> 1542 <212> DNA <213> d ostridium
septicum <400> 73 tgttaataat atgttaatat tttgataaca
tttattatat aataaattat ttattttaaa 60 attaaaggga

gggat attta tgtcaaaaaa atcttttgct aaaaaagtaa tttgtacatc

oLty ebh T b Efnd Ll a0 ao ST T 0 G5 dh fited pore forming

@@&‘i& alrfhRr taaprikes bhé of Madd naadand iatd bigdiagalodrth of said naturally-
t gaagacaat gaagatttaa aagctaaaat tattcaagat ccagagttta

t eRcyEHRRoE-BonIngRralE: gt a gctcattcat taggatttgg
at ggt gcggt ggaacggct a at ccaaacgt 360 t ggacaaggt

L ThOARIhbY ac@aﬁg?ﬂﬁ@gton& 9 a8iRAI to 38 aRRAETh 3hid Ghddfidd p¥lrd-forming
420 atct taga acaatccaa atgatcctta tgcaagtgga

t POt r epapisayAcaiiini®otags ct at gaaa at at caaat g
ttagatttgt tattgataat gattctataa aattaggtac 540

aghd ARALYH gcé@)@ﬁﬂ?ﬁi 4 DnE € ElhintsAFR0 GO CWBKTEiRGhid ink d IRt foRé forming
t aaat gaaag 600 faaaact g@g tctaaattat caaaaacatt
£

t pretaimisdennueted far dnfeaprestabc pdwingdraien aacagat aac
tttaaatttg gagaaaaaat aggagtaaaa acatcattta aagtaggtct

751-296, EQA38 Gt An@fd AR AE b ARkt 470839 wAAEIR shidGARified pore-forming
tttaatgcag aacaaggttg 780 gt caaat aca aatagtacta

c pptcam stfaanulatad fraarttpvenws admingtrtion.gcaacagt 840
ttctccacaa actaaaaaga gattattcct agatgtgtta ggat cacaaa

E: ﬁ@ﬂ%&l{oﬁ%cgcggm R@Eﬁﬂﬁ‘qg &r Q@a’@hﬁfﬁﬂtsﬁldt B9381R6&3rring pore-forming

agaatta atgggatt t aagat at ac 960 aggaadt gct
cgtogamw@ombmtfgd@gblldaga@olaaoa gttaaactta aatttggtaa
1020 aaacggtatg agtgctgagg aacatcttaa agatttat at

a 80, a t . .
STHEPAE ALALANPDANN T\ EISE 0 BTN, g omine proi

at:@ngaeteg et aaivaat seguiencg akkavablednp prgsfatatsaedifc prategsget cat
ttact aacat 1200 taatggaaca aaaat agtaa ttagagaagg

Lt .
O ARaR e G alnC07 RAERRT id ER RAGRASRRAMe protin furher

13&8prises one or more mutatlons ina bmdmg domain of proaerolysin.

The method according to claim 62, wherein said modified pore-forming protein

comprises the amino acid sequence as set forth in SEQ ID NO:4.

The method according to claim 62, wherein said modified pore-forming protein

comprises an affinity tag.

The method according to claim 62, wherein said modified pore-forming protein

comprises the amino acid sequence as set forth in SEQ ID NO:31.

The method according to claim 64, wherein said one or more mutations are selected from
a mutatjon at position Y162, a mutation at position W324, a mutation at position R323, a

mutation at position R336, and a mutation at position W127.
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77.

agaaaat att gaaacacaag atgttccagg atttagacta aatagcataa
catacaatga 1380 taaaaaattg atattaatta ataatatata

W@raoatnaesit attaaaatat gcttctctat 1440 acttt atBECT/CA2006/000971

aatatttaaa gtataaaaac taacaaaatc tcacttagta ggtagaattg
1500 t at aaaaaca aatctaccta ctattttttt attatttagt eg
1542 <210> 74 <211> 443 <212> PRT <213> C ostridi um
septicum <400> 74 Met Ser Lys Lys Ser Phe Ala Lys Lys

Y i s Thr ser .Met |lie 1 15 Aal G n
o e pGoghcpoiine e, bt jebesong mfiafonyis Rafer
20 2 5 30 Thr Asn Leu Qu Qu Ay Ay Tyr Ala Asn His
AanmAgified odseslySe rprdbindCordprBing end ys nhire rlitetidlsyin Ty large lobe

u Asp Asn d Asp Leu Lys Ala Lys.| i e.50 55 Q0
PR AOREn prat &G Ph BT PRI AB T PofTEER greied from a
g)@stﬁtesspgﬁﬁc bhrgetihg [dontibh l;eﬁjéb@ of sefeetivd 5)V tafgdbin osﬂté/ cells and an

y. Thr Ala Asn Pro_Asn val éGn8 95

aqiivetien ssayiengegcledvablgaby @ progip -S@Cyﬁ@pg;otga}ﬁg, qutrelge§a1d modified

a ST C I (8] A
SRR OSTRRIE gl g S 23 2

125 Arg Ala Lys Asp Arg Leu Ser Met Lys |_e Ser Asn
VAhe apeflifiete preaerolgin magieingacqordingndp ¢aim Adp vesrein S@ld modified

r 155

i SRSl (Pl Gl R e

A u ser Lys Thr 165 170 175 du Ser Vys Leu Ser Lys
Thhe mpdifiad prorgrolyin protein Weprdingdo Flaim\/ay wheeinsag large lobe binding

3 ¥4 dog roijk:@ Ays lie dy

<]§m éssaagfneﬁg @ég gggs er pheS?Q\s/ al dy Leu Qu

AI alie Ala Asp Ser Lys val Gu Thr 210 215 220

The modified proaerolysin protein according to claim 72, wherein said one or more

mutations in the large lobe binding domain 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 modified proaerolysin protein according to any one of claims 70 to 73, wherein said

modified proaerolysin protein comprises a prostate-specific targeting domain.

The modified proaerolysin protein according to any one of claims 70 to 73, wherein said
modified proaerolysin protein comprises an activation sequence cleavable by a prostate-

specific protease.

The modified proaerolysin protein according to any one of claims 70 to 73, 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 70, 71, 72, 73, 74, or
76, wherein said prostate-specific targeting domain is luteinizing hormone releasing
hormone, or an antibody to prostate-specific membrane antigen.
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Ser Phe A u Phe Asn Ala GQu Gn Ay Trp Ser Asn Thr

Asn ser Thr 225 230 235 240 Thr GQu Thr Lys Gn Qu
W®2006/T83553Thr Tyr Thr Ala Thr val Ser Pro 245 2BOT/23%006/000971

Gn Thr Lys Lys Arg Leu Phe Leu Asp val Leu Gy Ser

Gnlie Asp 260 265 270 lie Pro Tyr u Gy Lys lie

Tyr Met Qu Tyr Asp lie Qu Leu Mt 275 280 285 Ay

Phe Leu Arg Tyr Thr Ay Asn Ala Arg H s Thr

e BRI pr&gyont P ApSrdit sty %*}f’o"fjﬁ%mé%é B2, 73,75, or
HT76, \hzbarelhysaldﬁjs’psthie%pé@ﬁc peitteabt & PryRatbspedificaiien Pr¥state-specific
'(I};ﬁ%%’ 25 330 335 G u H"\‘ Aﬁngr Lys Trp val Asp
mE elﬁﬂfége@vlﬁ*wan@éﬂ’d £ kal 345 350 ASn s
Tyr Asp Ala Leu Thr Ser g Lys Leu Ay Ay lie lie
Lys 355 360 365 Ay Ser Phe Thr Asn lie Asn Gy Thr
Lys lie Val lie Arg Gu Ay 370 375 380 Lys Qu lie
Pro Leu pro Asp Lys Lys Arg Arg Gy Lys Arg Ser val
385 390 395 400 Asp Ser Leu Asp Ala Arg Leu G n Asn
QGQu dy lie Arg lie Au Asn 405 410 415 lie Qu Thr
Gn Asp val Pro Ay Phe Arg Leu Asn Ser |lie Thr Tyr
420 425 430 Asn Asp Lys Lys Leu lie Leu lie Asn Asn
lie 435 440
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