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al koxyal kyl , hydroxy and al koxy; R27 is 1 to 3
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di abet es, di abetic neuropathy, cerebral stroke,

cerebral ischema, nephritis, cancer, nelanom, rena

cel | _casgaipio. @ﬁ%@gﬁﬁ%ﬂ%@é&t@@%ﬂ@@@% ahHAPE G

neur odegenérati ve and/ or neur ot oxi ¢ di séases,

C o ik nienins, wieazudim fruml Bssuddnmdrasaeraginosa, ast hnma,

gl auco a enerati.Qn, psoriasi ndot hel | al
dyat uncepBIBa 2o S Bring ped shaplRce afthe SyoB A

| Nl 8RR Ft-2nS R Rl Fsefdonidifs hdtigifiosand
gastrointestinal tract, respiratory tract disease or
Scondi t i BAQ IPAHDal]i is thef drhing 8¢id seaustiest ¢fdhe agu 67-77 amino acid
dysf wounds or a

Spl%r gﬁ% to&n T %“I ggmrg do%/on%?ge%%l%resul t thereof. It
is cont SBQIIBW Izhattheaarﬁlea‘aﬁﬂ 3équenicedf thdfoswhrd\eidr @6r
may be useful in treating nore than one of the
d|§@§§§§”lﬁ§t§d Phar maceuti cal conpositions

conpris _
combi nat D B P PP Pior gOST
10at aked®i2®bne additi onal cardiovascul ar agent in a

phar mac table .carrier provi
e ebost R 1ERER A Eh frid Aediefin &' B Rrig R B £,
thgqmnuﬁueeqmptor ant agoni st di sclosed in any of US
63,847, US 6, 326,380, US 6,645,987, U. S. Serial No.
10/ 271798Q TRINOGKS igfieniag acif seayienesr aftthairenetse primpyfor pGST-
reggignge, in conbination with one or nore additional
cardi ovascul ar agents, for the treatnent of
15t hr onboSEQ IDN @1t 1 ie theceggine geitl isequenceosdghd forward, primsen d&r |
|an 3na S %7d|seases or respiratory diseases. In
paP PESLAAPO HThe present invention relates to a nethod
of usi ngE@ é‘D‘N@Oﬁ% ARLdn9iAo héld biifiehdLstitheRVerdd primer for pGST-
thronbosi s, atherosclerosis, restenosis, hypertension,
an@iﬁ%ﬁﬁ%ctorls angi ogenesi s rel ated dlsorders
arrhyth , o) r
condltlon I]Reart faﬁ%h%ghggmggaﬁﬁﬁ&Hk?% %%%%hiﬁgﬁgﬁg
209Ipﬁ€ﬁu&nﬁéﬁﬁr|t|s thronbotlc st r oke,
t hr onbo c, stroke,, er| heral vascul ar di seases
cor obr PP S 1975 Fecial 61 St of A ey o Uy POST-
asghpgtggsls a fibrotic disorder of the l'iver,
ki dney 28 intestinal tract, systemc Iupus

e r yt he rr&EQ NO:Rf is fhsl anine heid seruencecftlefooward ipsimer for
$ﬁ§ %&S%ﬁﬂgrltls renal di sease, acute rena
farlure ronic renal failure, renal vascul ar
25honeost $5B) $D N@iHlis tirchend acid bdqaaierofithf fopware triater for
di abet es, di abetic neuropathy, cerebral stroke,
ceP Féﬂulgﬁﬁenla nephritis, cancer, nelanoma, rena
cel | caggh mOM: NGYHRAALRY .88 géqgﬁn&% HNR M rsd HiRéSfor pGST-
neur odegener ati ve and/ or neur ot oxi c |seases
condi §G-6hand gbST-apw67-€%, i nfl ammation, ast hrra

gl auco aJ, .degenerat i. Sorj dat heli al

dyot uncar@ B it & R HBng sid ayBRed g vt prbaes oo
30|nbbgmqgﬁgo%6dlsorders of the Iungs and

gastrointestinal tract, respiratory tract di sease or

condition, radiation fibrOS|s endot hel i a
dysfunction, peri odont al diseases or wounds or a
spinal cord injury, or a synptomor result thereof.
Phar maceuti cal conpositions conprising a thrombin
receptor antagoni st di sclosedgin any of US 6,063, 847,
Us 6, 326, 380, US 6, 645,987, U.S. Serial No. 10/271
715, and a cardi ovascul ar agent with a
pharmaceutically acceptable carrier are provided. It
is further contenplated that the conbination of the
|nvent|on can be prOV|ded as a k|t conprlslng |n a

oy o o . e o




formthe ring Q In another enbodi nent of a conpound

of formula |, Ais O In another enbodi nent of a
w@oovposssos of fornmula I, for An, n is 1. |In anopdiBUS2005/035758
enbodi mrent of a conpound of formula I, for Mr, nis O.

1r>2 In anot her enbodi nent of a conpound of fornmula I,

Gis -CR R -1n anot her enbodi nent of a conpound of

f or nul aSEQ IDMND:E14rTs Bk dnsindXEld QSRR thRrel Srsd B! -

an enbodi nent of a conpound ofgflgrnu la I, s{}gﬁ_ E&E@ST
##p 3h8%-her enbodi ment of a conpound of formula I ,

01 SHO i 1, RRSHIRS S OALIRN 1o, FOTROPY,

cogpemﬂdomﬁcehbpmmimgdne B |s vvhere n4 and n5 are 0. In

5another @E‘?BW q und of forrrulal ., R3is
het er oat Nt ?@@ %@G@e dhe reveyse mapeyforereen
19ﬂuore§3811189'§6@) 9 or -NR18C(O) NR18R19 . I n another
enbodi nent” of conpound of formula I, R18 and R19 are
hydr oge¥EQ 8P RNR: 27hethe mormnoy4cid S@@NH)?-OI&]H&, foewatdl prif@r for gst-
1- r--al kyl substituted with one or two noieties
se?%ygtzu(;%fvgm cycl oal kyl, hal ogen, hydroxy, -NRLR2,

- NRLC( @EQID NERDEGhIBmIdacid Ngg%i{c@b% revéﬂ@&ﬁ@ $52gst-
N@%@(z gﬁlRZ, -C(OMH, -C(O or -C(ONR1R2;

10 R2 are hydrogen, alkyl or aI koxy; or R18
and R1%p@asNeno i B ahiify tid (8EReLP MU BENaR

attached, forma nono or |cyc e erocyc e rldﬂlémg?s
4 $ysing®.at oms, with 1- 3 heteroatorrs sel ected from Q,

b 3 SO BORAP 4R s D o AL o e
un@u&&tfrbrﬂﬁ%s@;ﬁaﬁlbﬁﬁ%ﬂuﬂw ed with one or nore groups
selected from al kyl al ogen, hydroxy, al koxy,
ar y| oxyPEQI) NG R js the amypaprpid senpencer the axRirck @nNEbAR?,
Cw%}gfag}lgﬁgcus NRlS(O)2R2 -NRLS( 2) NR1R2, - C(0O) OH,

O OR1 CONR1R2 and al kyl optionally substituted
wi th - SROID NONBA GORR amindRECONRIRRe of INRb&({D) &n Bordetella
gRlSﬁO% 2,[!32 -NR1S(O) 2NR1R2, -C(OOH, -C(OOR 1 O
- PUGE, anot her embodi ment of a compound of
f or mul SEQ IRD: B3 ishes ShBREd sehiendd of 18 %ul%[?}baﬂﬁ‘i A8 Of
a caonpound of forrmula | , Wis aryl, heteroar or
20 ar(hloofipxusiauganiiacusy hal ogen or - CN. I n anot her

errbodl as R _and. re
hydr oggﬁ @I)r s Zfggfrf Q%gm%%ﬁl %@a‘?cé%tg% ﬁ%ﬁa%‘&mﬁ%%%} m
a Ghlongﬂauswurannecu@ where Qis In an additional

enbodi f a ou f forrrulal Bis cis or
trans gﬁ@éﬁ%\lﬂﬂf&%ﬁeﬁﬁ%ﬁ apsd seqipnee denfascaiee the
are@nérvelitedi®ucPinMhe r@déxﬁn dn @bﬂleﬁn GHere, lg:ﬂ(a@{p@l: hei! G is

C(al kyl) 2; XIS- nis where n is
25 _ ElxyMR Yiis hrosingRKois dysinernd Saisenyyohinegesid. R18 and R19

?r ergﬁgr AR %A%lt e{}‘g%nﬁtra & Svﬁl{eﬂcecﬁgﬁﬁ%wﬁ%mr%fléﬂ?@ée

Sdlagptateinf r om cycl oal kyl , hal ogen, hydroxy, -NRLR2,

- NRLC( C(O NR 1R2 -NR1C( O OR2, - NR1S(O 2R2

- NRLS( MR} il anpino a@é@;@fanqe erthe #9-67 rminbReid

WHRL ootz Ran A6R BRGHAAEN gé or alkoxy; or R18

anngfg t oget he? Wi tﬂh}%ﬁe msaé}h XJ)Stao whi ch they are
30 at t ach8BQ IDAYen 38 isthecanaino béid yeduenceheftthy $-3¢ hinthordciilg of

i teroatons sel ected from Q,
ﬁa elg((%[aura§8&l§ﬁé)ﬁg:h& JCXHP APARHASUSr ovi so that the S
or O atom are not adjacent to each other,
unsubstituted or substituted with one or nore groups
sel ected from al kyl, hal ogen, hydroxy, al koxy,
aryl oxy, aryl al koxy, -NRLIR2,7-NRLCOR2, -NRLIC(O NR 1R2,
-NRIC(O) OR 2, -NR1S(O 2R2, -NRLIS(@2)NR 1R2, -C(O OH,
-C(OOR 1, -CONR 1R2 and al kyl optionally substituted
with -NRLIR2, -NR 1COR2, -NRICONRLIR2, -NR1C(O OR 2,
-NR1S(O) 2R2, -NR 1S(O) 2NR1R2, -C(OOH, -C(OOR 1 or
C(]\IR 1R2 Het |s heteroaryl; Wis aryl, heteroaryl or

1 . " g
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R32 and R33 are hydrogen or alkyl or R32 and R33 are
optionally conbined to forma ring structure Q where

w@iososssesr addi ti onal enbodi nent of a conpoundP@f/US2005/035758

formula l, Bis -CH=CH ; Het is heteroaryl substituted
with W Wis aryl substituted wth hal ogen or CN, R32
and R33 are conmbined to formQand Qis and R3 is

def i nedsyag 1h }{d: @083 thllera\nﬁiﬁb A58 Ld el or IR MR itno Abiga

conpound of fornmula I, Bis cis or trans
- ( Bri2nent CRA21rIDRIG2a BOKRIGNB pevtissise n4 and n5 are 0; An

is O s L. s CHe, CH(al kyl r al kyl) 2:

XCis - O IING abs 54 ailpccadf pegbe e SR e deta

- N GREHOLRER  Laz MRS HOMRESseple mdNmibHR{i$) 2R19; R10 and

R11 are_hydrogen; R18 and R19 are hydrogs)%nj0 al kyl ,
rpk

5 het er oat&R ID hY: il de e ppaino acky sqqpenqeie! the qrping acid
ar t] . with one or two noieties
se#é%r{lgg Oféigﬁncﬁy&g?gaé[et‘%n?&ﬁal ogen, hydroxy, -NRLR2,
_ Nng( 0,2 1RD1R2 lac;bjm %}(i%;ﬂ”ggéﬁf)aﬂ?ﬂqeggo) Nmi%aaa,
- o " . - or - ;
V\h'\%g?l%g?é Ogl?ﬁ}mﬁfm&?%' W%@'n, al kyl or al koxy; or R18
and RIFH@EBNTLU3WY thb akli® id Q881 e L tHahizaih HBRBRI&el]a

attached, forma nono or bicyclic heterocyclic ring of
10 4 pestus®)s.at oms, with 1-3 heteroatons sel ected from O N,

S, S(O ) =0 . W rovi,.sq.that .the .S or
O at omsgrg not .gg?%tcﬁg%) l‘ilgoﬁeha%:‘*ﬁ ) Cﬁg)ﬁhe%r%é BEHe ﬁ?lgd
or fraguvst ififout axdrinifiom Rireruginosmr e groups sel ected from
al kyl , _hydroxy, al koxy, aryl oxy, arylal koxy,
- NM@W%@%&? 1s fhﬁ}ém %Féﬁm}mcmﬁ@eé)l ORzmino acid
-%ﬂﬁ@%mﬁﬁmmmﬁ@w -C(O R 1,

- R2 and al kyl optionally substituted with -NRIR2,
15 - NRLCOREQ IINNOCaNRI e aminREE ©parre of HIR1SheP28,amino acid
- %Nﬁl%r 2 - Ct O Or -CONR1IR2; Het is
hme%ylo; |l%ﬁ§§1%8;fﬁé)?%%%?cgyé%urs' aryl substituted

bly hlal SFENIDNO: éCN;is he dmﬁﬁ)?aciiflﬂaqﬁ?xl'&e afmﬁbbymgﬂﬁﬁo f%d
a or R32 and _R33 are optionally conbined to forma
ri %gf%‘?’? ﬁewglﬁﬁomw%?réeté?a Gropghisgptietdi t i onal
embodi PN 48 HROHAELiA aniB6 TUL %6 brisenfd )
Het is heteroaryl substli tlutaecl1 W tE \/%ue%e?gﬁxgsreynﬁgfﬂé"

20 sutessérvest residugstin theafuprgdoxin Ratrg domaid videradDd inaspartio mbidn&ds

to.,fo nd . d.R3 is fined as follows: In an

ao‘%}%lﬁ%nrﬁs%rﬁ%l d’iekr:gr%ys%ef anéid}gb%’é’lfﬁﬂn%?m‘%'or nulal, Bis
cis or trans -(CH2)n4CR12=CR12a (CH2)n5, where n4 and
n5 are O Anis Owhere nis 1:Ghis CRIR2 where n is

" BRAEEDRAHI TN DR ke FRURRS % " o hyar ogen;
ot Mo G RRRE I B Mo & sy

25 - NRIBEXIEINRABRIT d35ays NeSHNRIBMED far IROdetdftnatiod oRN-arE-
hydrogen; R18 is hydrogen: R19 is O al kyl or NH2; Het
| SR i 2o SOV Piand iyt eellso () Analysis
S ' j et I oup
R e e S LR S
- (SO O64E narteht R3Eina TibiaBBstarels weiteyihcubateR3Athah@oR3d), 0.5

and th, the carbons.t j ch, the re attached re

o St i e B Rien B A0t B i n e O DN omtent
30 _cqmw%@d% Qhs l&aa&mh@u By fl6& ko .0al Kyl , preferably Q

is cycl ohexyl .




I n anot her enbodi nent of a conpound of forrmula I, Wis
phenyl substituted with hal ogen or CN. I n another
wepdvensssesit of a conpound of fornmula I, said hedDys2W05/635758
F. In another enbodi nent of a compound of forrmula I
R3 is -NHC(O O ethyl, N -C(O NHCH 2CH2OHL - NHC( NH) - NH
2, N3, -Ophenyl or An inventive group of conpounds is
sel ect eﬂgﬁﬂ’e@"@a} B8l @5.0p S@Héﬁfa'né fré;ﬁ‘é’se%ﬁ&ﬂ‘o%%ﬁ?ﬁ cated
enbodj nent of conpound formula I, commu&?
t haZuri| qopgirusts ailldrth@t mrre”lom@r EIIOﬁleRS Var-ms %&gmeﬁﬁ‘&)fam gene
he{"/%fﬁnfugﬁ%fdt @lged.’»c-gh@ 8ungtg f!efl?e] %re @\)} Ggf - TR pro pro elns .
st waret purifist aftes cra:llﬁlar grofeti emmlysieflbﬁt&d onlSDRPAGEN visualized
enggginent. a conpound of formula I, Bis cis or
t r Sh&ogmasste Blie SAMing are 0; An is Owhere nis 1; Gn
is CRIRZg\h @r | aid D é%héﬂ&k' Vi -
hydr ogen; (Ig) & R%c) V@rae s 1, l%%crﬂ%&h@oglndéa%gT
ar QFBV@H é@éﬁ fughon piRidin. afle & Lew wasruyittodxg:ed at the 8'-é1l of the

copS S o oS Hchal BtusRiany St SEm ot esgs e 3-end

c oofths gipgnefin frahe gefrodndehie GENGREH- Kivﬂ 50-2) KRN A&Ein. GST-
17 and R32 and R33 are al kyl or R32 and R33

10 5 TRk S0 EAPHORS ot smale Fivicaay Siaindvasm dhecseldysase

conmnaCprofin et o STALE R o U REITRY Gl Rlye

st srtmumgr(e(hl))emﬂu atso\hy1 Weﬁmtbﬂr&nn@uﬂmgjanmmlnﬁfanabcm@r(p@»n d
of for of the follow ng structure
wher ej é @saﬂ g&j‘o gsggra% ShHRG g FHSUE study for the

di ﬁtﬂrﬁlﬁﬁﬁt@on IS T-CrdeqWlRGedcBiitTRote NIGTPS aftl BSTYHISE azurin

i ndi cated, shall be understood to have the toll ow ng
15 ne%lﬁlpﬁ geoteinpLfeemilnorpseencg dees apoyed mdﬁ% cellsdreatsil veithsvarious

ani nafr&}atlowwfﬁggﬁlg %STS gﬁp%z le fgkc for 1

anhtrwﬁlea thoTlsandf aells wemyxakyeéd hsy flow nﬁtoﬁﬁﬁw @ Ggrﬁéidb@aelﬂfe of

he f nbi
w PO ol ey St g d i <ol i ipeie with 200 g
Tf'@SF-fGFTEazutﬂw et id@l‘ldate‘aﬁm‘igs at 879Yind a"ﬁQlRlEé@l%f fi& cytometry.

"alkyl" as well as th kyl " portions”of
20 " hydr O)FWT"F(§I(3-'); (b) ed @éﬂ (@)|Dlagraml showiig, thecmtoxlmlAkgdrﬁam 111
¥ [ I.O whi ch
TRBARRA 408 |5 PSR DA BERURGULLAIT S e
200 (ﬁﬂfIb@}S'laPEDHI) a3 eaﬂer ddsaiibed 1BF gE QTS‘IGGFB|stHJJn OT1RURE 50-
Ngjitef?l n about 1 ; out 12 carbon atons in the chain.
agmant was then 1%%}? priopabeghend of %%BﬁﬁDth(@SEthiRIHG
caizfy (30 7, QU 'P‘CK %) Tﬁ@ﬁﬁronﬁ?&&?@% g%iutﬁﬂl%ng '
nore | ower a groups such as net
25 prispharosedte C@ltlma epkfdltratioracdlimie ahromlatogtaphh a;nmrun ‘AncRIRS -

| 1 6
o UGE SRR 18 bR it pieh S st B
TH®-17efusionh prdasih ik UTSOLM1IYdancerRalSaddnaholnie fidldeydst (tFBT)

one or nore substituen

grog gg be substituted b{
wiEFEh apastsenipekbs Bl media eﬂémml@acvﬁr@ubg@ncmmaﬁms as
b r
%Jigatw de @m aﬂrlg mﬁg}» IE ag@sé 19 Q4 ﬁe%bage'&smﬁl Hi%b-
30 aIde%/andaH 11 1Y, bd:llslfor, 24dniafier, whlblrlﬂ&l delt IV)a,bllrtNH(a§ ﬁ&hmﬁh&ylbj
){\gﬁtkél carboxy and -C(O O al kyl. Non-limting
of sui tabl e al kyl groups include nethyl,
ethyl, n-propyl, isopropyl, n-butyl, tbutyl, n-pentyl,
heptyl, nonyl , decyl, fluoronethyl, trifluoronethyl
and cycl opropyl nethyl. "Aral kyl" or "aryl al kyl" means
an aryl-al kyl- group in which the aryl and al kyl are
as previously described. Preferred aral kyls conprise a
| ower al kyl group. Non-limting exanples of suitable
aral kyl groups include benzyl, 2-phenethyl and
napht hal enyl net hyl . The bond to the parent noiety is
t hrough the al kyl .




"Al kylaryl" means an al kyl -aryl - group in which the

al kyl and aryl are as previously described. Preferred
w@bdoglosssys s conprise a | ower al kyl group. Non-PECTUS1008035758

exanpl e of a suitable alkylaryl group is tolyl. The

bond to the parent noiety is through the aryl.

"Al kenyl " means an aliphatic hydrocarbon group

(strai gpfouflf6. biDRABRALEhoGAELPE l&:ﬁﬁie&%n %@ffﬁrd-ﬁélﬁgn W&zRin as

nore doubl e bonds In the ctchain and I ch can be

conyeliganleﬂleort—aznuo AP1d prefein ttavstugtioraddmeaiyl Rgplocgusent afithree

about rbo at o in.the chain,
pr ggl era C]l(izs IE%% 0a ug, SIZéja d’nprgﬁlgwsﬁdﬁeﬁlﬁ Elrd]@‘?%qdn
and n’DI‘Elgﬁfeef eDiaptayn PEDII-aleaidted@ytas:hary GREIBPEDIhe
chain. The _al kenyl group can be substltutedégétone or

S rorestisy fwsnérnr%temrmwétr{é@ Mgl-3 epncet erllsfand FBiTiaslls.

gr ,

oy Aol alln s Wt ealer ST PR DML an U1 OBE Ml s 5077

aI Iwneyin wratedpsith DESQrdeleX and BBT cqmlscﬁqneZM ,aftar-\bhnble thel cell

Ibut tenyl. Were an al kyl or

aI I¥ g gﬁ%\fleﬁ %‘UPWE&W r variables and is

t her ef of guxblsv@b & (b) L &?]ﬁ%ﬁ-aﬁﬁ sﬁd\)@i}g ﬁﬁ%ﬁ&%ﬂhﬁ&?ﬂén% BE:

respecti vel are used " nmeans an aliphatic
10hy gesEay o pthy wped@zsmaaswpwgufad bvdeASTﬁ@lgorﬁhm The N-

be st ht
oy Rt B ORRA chPo Ca AR B LI B, ey b,
at baw bean dbhittedHaithe. fiRre e e Iﬁlrskiymy:hte gheotepidns 8F & urin that

about, 2 to, aboua 12 o?rbgn ato in the chain; and
o P b WPEHIBPssd 9B Seduss fig peighkogy Fbe blalflb macpwrs he
chahdlign& ﬁ:ﬁﬁﬁ@ dThE @ﬂﬁmtﬂ?@tbm%scﬁfctlgi? Hfméu n amino
groups _such as nethyl, "ethyl or propy are a tac dn

15¢ oaeids Srdarvher«thesa is op alignment vilrusiicksmiy fs hlgid@hsade’dyomrtlcal

gt ?%h@z??h'és @h% Zln[l;}‘%@rg% ﬁg@ t:hgsets h&ﬁ:{ e:llsl@glﬂ%\f] I §1h chup}{edoxms are
S u tlteqibotemala‘eajbﬁn;el acCseiop Humbers U s Ieﬁlmﬁfefdtmmﬁ raeiaY8Yilence

2- but | butynyl, n-pentynyl, and decynyl.
Th dl@%}%% 0%%5 §%Si<{]‘%% eIBISehe middie B tI’rﬁS’lfnetl‘{*i’@W&Ibr%?tﬁWl
gr Qi-iﬁ’mHHBaa@rlrﬁ #Qﬁﬁs‘ &H%ﬁ&lé@h@&ﬂﬁr&ﬁatgﬂaﬁsefoﬁo’\gsc‘ tpshdents
whi ¢ esame or different, each Stituent
20 berdeQI@@ @ﬁ@GmOISW(%I B2 NeY44)r Bssy t Preudpmoornas synirgias (SEQ ID

ar SRk P el R R Do B i

¢ opa}aln&trmgmab@ lQSEQ ID(N @126)jBobd Buaddi€lih bdMEseptica (SEQ ID
refe about_ 6 to about 10 carbon atons. The aryl

N@p‘{ Sa ugwers A ENpS e acidsarisiven i nerrathesisndhe

r t C
i PPOSTAY R DAV (gt o S el R a2 TR s
25 exmplt@germfatestlnm abltiplesseglienge alignsmeinticl ude p h enyl ,
naphth .. i pdenyl tetrahydrona and .i ndanyl.. .
"oy orfasucy 85 FBbe o nEhif RAigRER B e Lo Btvein B fefhigpera
or inbfingifBisAnd (b 28R prIMGh ot Pseiidomdal HerdYiRb&M The wording
substituent” means a substituent attached to an

ar ©riae e of ithersn indiseiasithe ramepeishesproteimnTlgwortling above the bars
ex , h ri
oy SR d S 3e AR R R AP Bloin et T
30 di mimlvembqlme ﬂmrbab @ridiguitd thel epéiodeid Ihyn‘tfee betht @ehctib® 6T thbe
grou& i sting of alkyl, alkenyl, alkynyl, aryl,
gog3Piine Py y| | al kyl aryl, heteroaral kyl ,
het er oaryl al kenyl , heteroaryl al kynyl, al kyl heteroaryl,
hydr oxy, hydroxyal kyl, al koxy, aryl oxy, aral koxy,
acyl, aroyl, halo, nitro, cyano, carboxy,
al koxycar bonyl, aryl oxycarbongl, aral koxycarbonyl,
al kyl sul fonyl, aryl sul fonyl, heteroarylsul fonyl,
al kylthio, arylthio, heteroarylthio, aralkylthio,
het er oar al kyl t hi o, cycl oal kyl, heterocyclyl,
-C(=N-CN)-NH 2, -C(=NH)-NH 2, C( NH) - NH( al kyl ),
Y1Y2N-, Y1Y2N-Ayl : Y1Y2hKXC» Y1Y2NSC2- and

PN EY R IN ZA \ 75N 7N o o o o




i ncl ude 1-decalinyl, norbonyl, adamantyl and the |ike,

as well as partially saturated species such as, for
we@x@apsssps i ndanyl , tetrahydronapht hyl and t he PCRES2005/035758

"Cycl oal kenyl " means a non-aromati c nono or

mul ticyclic ring systemconprising about 3 to about 10

carbon atons, preferably about 5 to about 10 carbon

at ons : bl e
bona. gt ROTAD30 Aok Sl AN AR AR
abpuateis.r Thegwerdongeto lefhef thy baldadiimnsyﬂhe oame béthegbnsirat, vgith
sub tlt th one,or system . 1.

o o e R TR RGP dicatpge
ar @eg’i@n sethé prtkirbg)eed Bﬂébtlyl Beldw MahesaPNesy Qhdicates the
sui .t abl e nmonhocyclic c oalk%kgls i ncl ude

5cyé\feéﬁ§@|1ﬁ gawgrrhocap sigs) HYe: “He¥/cindiselpt a8 raginn efiideisseria

L
1 SBro PR AR RIGIE Qelr® 34 AT T ) e
t o tlze Rsoudonspas abrngnbsa\sagmhpeptude;ga,nd\i\iheﬁ[za?’ ﬁndidh&spbe Pts
of attachment to ather groups include all positiona
i sBfEpRosa g BeRidea| kyl " refers to an al kyl chain
substituted by two hydr oxy groups on two different
carbon atons. "Fluoroal kyl", "difluoroal kyl" and
10" ¢ DET@HJEiaDEﬁ@RIIPQHﬁ)I\EQFyTHErﬁMBQDMHH‘S t he

1E|elr,|g]r ga he" Eg)eﬁgls é@g{ k%slla{ets (; r%gtho ﬂglénl 2at8r23_&@'§gehvermg a

- Ceizgble@mpound Gid @GH2H. Del‘iﬁé@ of fRfaf® dotpblitbadcBRling to this
chlorine,, bromne or iodine radicals. Preferred are

f | ipyeBtionis pesomnbshad: yrihe usgef awitable franspprt pglypertider o poe
an i
NG AHR of HELRBRI B30 LB LG Prspor
15 an golypentidae Surteﬂqéq feanspory beptiveainsludn aanpreddin, amrfmgyrehﬁ cfa
Ling t 0 .ahout

TR G 3P PRI G B o i GpRagn ey

at domaint’ E’efﬂb it frag@erdlof BRUFre@bxih kRt cRideHthe BfincSsedfence
el ement ot her than carbon, for exanple nitrogen,

ox thab1s requited fr the engryoefeeugredpyin dgiapimammalian capesy iceld dCargo
th
i syl e KIS0, ARG

20§ nptatedesd liperoisais) p(ﬂg)eptjdqsopmﬁewpelyeacnhemdes mycleict amige n

is.substituted b n alkyl group to yat er nary
iR ot Pse Mo BRI v Rt a0 BefodtiTe Bl oLt
6 niicigpatii€leBor nkhepartiéss iRdsy Inorgait i@ ofPhicandlbdules, small
substituted by one or nore "ring systen1subst|tuents

whPOfecHigs: apd diuges. Bnranepmbndiments dhe dragrpndrtexips kidlgpinaperlls.
her ei n.p, B eAb&dihintditne 91)\(/911’(&)5 fQlc ﬁ]ink@&;x? a‘h@ urln such as
het eroaryl root name neans that eas

25 ox wyeruror frem Phendomboan deegiesh.i V@Wtyazums” mt‘@s’emqkas}/pa azurin

ri om_ A nitg.oge om of, a het eroar can

op B Arpe it SRR BB alBu R GoRegs ol o
“bﬁaérhéﬁt*of %aﬂiﬁﬁfﬂ%ﬁﬁclﬁcﬁes&h@ alﬁab %eci'h%ﬁ&rtﬁé’tﬁé!feﬁuir&?foﬁ‘%
pyridyl, pyrazinyl, furan i eny

py eutE of WhyAZugY friteld aell. (Inrmﬁqmmbgdmemﬁkﬁ theti luvwon the

pyE@g&F&ﬁ) isa Sp?agfzé)o %ﬂ a g&%ﬁ%&%ﬁ%ﬁ%o'ﬁég& oxaz ol (’)l’lg others. In
30 pyfpen’if'ﬂi)ehxboﬂiﬁ{ea?saﬂlwazulﬁlﬂsrfﬂiny Pseupyheze |ab’1|u inbkd, PEQld¥Inonas

1,2, 4-thiadiazolyl, pyrazinyl, pyridazinyF,

qui noxal i nyl , phthal azi nyl, oxindolyl, naphthyridyl

(e.g9., 1, 5o0r 1,7), pyrido[2,3]imdazolyl, imdazo[l

, 2-a] pyridinyl, imdazo[2, 1-b]thiazolyl, benzofuranyl,

benzof urazanyl, indolyl, azaindolyl, benzim dazolyl,

benzot hi enyl, quinolinyl, imidazolyl, thienopyridyl,

qui nazol i nyl, thienopyrimdyl, pyrrolopyridyl,

i m dazopyridyl, isoquinolinyl, benzoazaindolyl, 1,2, 4-

triazinyl, benzoxazolyl, benzothiazolyl,

pyridopyrinidinyl 7-azaindolyl and the like. The term

heteroaryl al so refers to partlally saturated
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the ring system Preferred heterocyclyls contain about
5 to about 6 ring atons. The prefix aza, oxa or thia
whedoongssose het erocyclyl root nanme neans that BECT/USmE$/035758
a nitrogen, oxygen or sulfur atomrespectively is
present as a ring atom Any -NH in a heterocyclyl ring
may exi st protected such as, for exanple, as an
- N@m ; N‘eﬁ'ﬁe@ﬁﬂemné%&regsﬂlel e oﬁ’é}ﬁ)(}el&f \}ihﬁ@barﬁﬁh%ﬁlolyticus
protections are al so consi dered part this
i nweBbrdEtella‘bkmlchmewrca,chmw otikass be optionally

i o oS E seie GRropfraf P RURHE R o el

hekpilp proﬁﬁsﬁh tiﬁ 2641 sidh W dabider @&1@ NS @ 4 dd@cer cell can be, for
‘het erocycl yl can be optlonally OX|d|zed to the

5S¢ ole?r(@glplem osiporgreninalecll, Bngeprganasia ssllsealpmsareiaoma cell,
oMbl A8, RIRIRE 91,060 SHU DI BIRORSY LS. yer. padder or
pi [peostate cepinom® bﬂh atnony bthetsh IFbHBxamlipié Ith\g/d:argo compound can be a

¢ o £ Rl et Sudh Sad o E¥AlplePaRgIt Kinase inhibitor, such as
t e'pll@f}m ro?%b? anéﬂlﬁﬁd/e' proie%@ﬂhs 18&EAREkinARDr niforbddtBise; a

shoul d be 'not ed in hetero-atom contalning ring
10 sst‘f@hme@f othier mlmwqulubtpry Phadein saeheasrivtetigukimkyinterleukin 2

L S .
e Pt B fe e T IR Tak ol rRs Y i such
t 0 aﬁP@H%oﬂiﬁta@fugﬁio@a%xoTMﬁA haongexstei] & other dofitddirhéifls, a

h ngls no -OH attached directly to carbons nmarked 2
gigally YA Hagmend ohenefitaiatons clapses P beRIMBAEMDLI s
S u QQhV%?ed fRGLnSXEN R odihdIR, 1D bﬁ%b 'ébcm?afnﬁ iS@0RER] rn? Grder to
equi val ent in certal n enbodi ne 0 IS 1 nvention.
15 Theeneeaterntt freagsrad i target/gisig chr@kemplet the aargcpiltrsmcy:ah bc a
structure cont ai

> PRI BO AR Rt oishn B S SEnONE ToreP e o imege

an ﬁ)r@etelaﬁénl bfBday h&hpﬁtb@tdﬂﬁig@dph@t(gm'ﬁ Mi@eiOR edehie Ibging
| am nQ" neans, an E%I-an1no group in which the

gupirasgund Iarﬂé@ﬁrs §RpPJimeaiscihE s@go compowsiisaggmma
th g
AR B ol it KRG N8 e BT BB mpsipg sontrst
20wh agdmt,tdmé( aaykgdntrgst epps, are uitsaspueldontrgdt ylgdﬁs cri bed.
The bond to the parent noiety is through the al kyl.
" Al kyl cycl oal kyl al kyl * means an al kyl - cycl oal kyl - al kyl
gr @uprédoxifyi ch the al kyl and cycl oal kyl groups are as
previously described. The bond to the parent noiety is
t hr ough ‘Gupesdaxing| are'small PlussoBPes £PYRINIERIAting faving electron

T T

25 b 0 thlﬂl&lbl‘t[ﬂletopﬁ‘lthm;is rithie @bypeir $ort ik soialyfbouhldabjn tHegirataifythatrix. A

" Al kyl het I

al &Rﬂ%laﬂ disirse 580334 Hﬁ%ﬂr @E%%g%ﬁaeﬂt e Ristidine and gre cytginate
hetlig4ras uedund kﬂeydopgércgm 186 B RSy Bé&lﬁh@é&l&itﬁbnﬁ%ﬁ%&ﬁ&%the
The bond to the parent noiety 1s through

hen@t&bé%#r@aﬁnuyﬂens}rkéwoldrmkmbﬁrloﬁ puprmmgslhavms an

21 Egrn bt Bt Byl il B B o Rrepgins

30 t h chrlke et azﬂﬁh@ ﬁ)lasioﬁyetnhfssmghcyhhms AlskydoagiirBidPauracyanins and
"“Al kynyl al kyl " means an al kynyl -al kyl - group in which
t he al kynyl and al kyl are as previously descri bed.
Preferred al kynyl al kyls contain a | ower al kynyl and a
| ower al kyl group. The bond to the parent noiety is
through the alkyl. Non-limting exanples of suitable
al kynyl al kyl groups include 12
propar gyl net hyl . "Hal oal kyl ™ means a hal o-al kyl - group
in which the alkyl group is as previously described.
The bond to the parent noiety is through the al kyl.
Non-limting exanples of suitable hal oal kyl groups
|nclude fluoronethyl and dlfluoronethyl
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parent noiety is through the al kyl group.
"Het erocycl oal kyl oxy" neans a heterocycl oal kyl -
w@r@apsssms whi ch t he heterocycl oal kyl group i s BGI/US2005/035758

previously described. The bond to the parent noiety is
through the ether atom "Heteroarylal koxyal kyl" means
a heteroaryl -al koxyal kyl group in which the heteroaryl
angdx kR blekls. WsAUIRPLAER, RS téﬂﬁs‘%ﬁ%@@&ﬁ bﬁ‘éﬁdes-rtﬂg rotein
bond to the parent moiety is through the al 8

" Hjdpowiflaur fhe coprperratora pm@rrw deywell agrilrigopiper ma;mngptoyém
is as pgevi.ously defined. Preferred hydroxyal kyls
contaln GWRY al kyl. Non-limting exanples of suitable
h y dr ox YHiekazlurlgf ay [QSppelﬁ contgiging\pastomy 6E1 18y/dmiab @c1d res1dues

dr thyI " " means.,an HC(Q -, alk O -

o r % HE;F‘P ﬂe(fopﬂy 05 PERRAOKHRS WRfobYediip éfevfaen é@@f@ ipplgsts
ar I t t
m?%‘f‘ie“?&?? e airk At R BOREP. e PASBOID No
c o hi(awirazarinB)elr x)dbdoyddans\lamd Ui denttrifigusx Migppbg Lo1M etal,].
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V\lhbﬁﬁimb il HetbecrO0LIDY%, Shfrurueal 'h@hh%ldg %e&@éeh *@ﬁ‘éée mbules
bond .to the par ent nolety s throu h

10+ apsdygh. M apyinghave ¢ phagrapyistig Bogn_dwmh Wﬁh éirewweeyangtif and the
i t h
0FSHB LS oSSR A0S T AR Ty i,

exaaupine pos{sésssauiesahtldlygmmtrpshydmﬂhuhhe parehzoyrburaiig the copper

na enyl oxy" neans an al kenyl -O group in
?EHR@ﬁBhangs group is as previously descri bed.

The boqﬂato theayarent noi ety is through the ether

oxygen. oxy means an al kynyl - & group in

whi ch t ken rou revi gusl scri.be

15 10 Dortheulst raAnins GR e Crreouds (R s, PRI ckadietin iants and
OXMQGbacﬂJriiéOmhey eRaNa oﬁé‘m@ld&iﬂe o@coﬁfe@ﬁ& théledl ani 4rB8lue in
al Kyl group is as previously described. Non-limting

ex@?ﬁﬁ lo&ilizsdl faun. Bhsyeocanndo e dpasaplasti where @@yrfmqmonys

et .
¢tk ARG o SERRRRH AU oD g SRR
Ama]l9ﬁ 6,xt§aé stouctura oy hlghll(smedmnsEmOazbq}HayCthyd&mWs) and

20 R Sesfl P enihe bépm e Pt e Bystaphic

at &‘NNMB‘L‘B&&’@ b/ the pBplar ﬁ‘l‘déﬂjr@ﬁééadegﬂ keﬁn@@ﬁ{‘? 3?9& resolution.
alk C>a|hg§lgroup in which the al kyl and

opsdhe dnmpbacidsserenereef. plmamlmﬁtorm@xe
ex $5§ﬁ§¢¥ﬁ¥%3ﬁ%p %ﬁ%&%%of al kyl groups i ncl ude

hoxyme The bond to the parent
erI ety DeSpﬂtdﬁilhe Lsginehchﬁiwérgeﬂce gmou@plasté@ahﬁpswf alge@ss an

- h th I
25 QbR TG 1 46 eravgdeabe e e erie Chispedamgrasepd
or uHRS k&&hk&d&eﬁfﬁ%‘ Qﬁﬂexﬁﬁﬂal%ﬂ%fb@’é}’e come%v&%% tP7¢ R&ms

par ent nolet I's through the ether oxyge
" Adeyladivy an thyI@ alp@mﬂms h«:tweeraha I(Jhy/dm)gaomupaa andmpb:h

NoffoRiaf- Sl at M e G sonegr Diaases o
| Fkﬁielbﬁ& opbneelgwmhhéd ardipskalébetatixisMatidtoundddenB AR dalh,

the parent noiety is through the al kyl" group.

30 » A@Wil acfiat hydraplapic surtage s Thmcopper sitg iseptipzired for #s dlagiram
R ey e A A

t hrough the al kyl group. "Aral kyl oxy" neans an
aral kyl -O group in which the aral kyl group is as
previously described. Non-limting exanpl es of
sui t abl e aral kyl oxy groups include benzyl oxy and 1- or
2- napht hal enenet hoxy. The bond to the parent noiety is
t hrough the ether oxygen. "Aryl al kenyl" means an

aryl -al kenyl - group in which the aryl and al kenyl
groups are as preV|oust descrlbed The bond to the

e e



napht hyl thi o. The bond to the parent noiety is through

the sul fur. "Aral kylthio" neans an aral kyl-S- group in
wokioclsgshe ar al kyl group is as previously descp¢bEs2005/035758

Non-limting exanple of a suitable aral kylthio group

is benzylthio. The bond to the parent noiety is

t hrough the sul fur."Al koxycarbonyl " neans an

al kot rsloldPidal RAcEARIn L -

e e R e el Blfcation,

et lseney-dinkivgrand siigHdie¢ioh thutagendsis epperéngntsiavetcpnfisned the

t hr. h the.carbonyl . = | gxycar bgnyl ", .neans .an .. .
DR B g ad AR EF B by R TP i
ar yhoxeaicfoayd vaidatdshd M6l G€ b ametoRay BpRifcadiWectron
napht hoxycar bonyl . The bond to the parent noiety is

I
St 1 PBYF RIS 18 AFBIORYANIN.  Ape PYERIFEMBOR NS foats isgplatively

ar 7 sl Ar Nofe Laiqn & . .
LT b pPohiely ¥ Rt hRco i AL BANR Conber Brana pis 57
Thén thegdiophdtie pgelr, evttilerthé ethyr is smordleagtih (dppeoxdmntenid-15 A)
"Al kyl su] fopyl " ans an, al kyl - S - group. Preferred
o SRS T seuTy o o oo TS IO afEke Pl Redinbo
al yhi., ITBReRRP Bibekide RaNeOlca@deHY i s through the
sul fonyl. "Arylsulfonyl" neans an aryl-S(Q2)- group.
10The bonBusticyahimsparent noiety is through the sul fonyl.
"Cyclo | y 1 kenyl -.O. group. .in .
an oh e REEY e BRSO S RS TR i B hEbrials obtained
dedioni bthihbadilies. bBindXiray tiystaparuetite cfthe byidized fdrmoafghe

t he et her a@pnl " IoakaIyaIkX|T means a L
cy 8¥%%W?j¥ ptable g hgﬂgwlﬁhﬁmaﬁmﬁ e resyeyapH fgm Thingacillus
?LWL‘O(&&I@HP@@ B &®: B? GYd KA |d¥tegﬁg'9cl!< bf%%ltivﬂ%leﬁ@t‘ﬂ%n&ﬁalous

e parent noiety is through th yl group.
15" Cgiffraetioryand xsfined to 1 Shaessduticnx yhe mestingananscaye tanpdsyd ofn

[ e | kyl. [ [ ly.
e S8 8- KT8 oSHBO R of {p i Bt B SRl g Lie
th e’lchet Jlflgirecbkmm tEé Cysplep Rinkiy bcﬁ%\%ﬁ;ﬁhﬁ&’ H’] a ﬂﬁﬁﬁiﬁ oﬁ{oll(n fonser(\j/ed
cyc - .oup in whic e. cycl oa an
o1 g Glip &S et 3 T 6, Mesis)) Geend ictiiiored esmepren.
t hey Ry &L, éz}a{{,e%. Mdl?Bfoﬁ‘.Q@B‘%’@?-tS'i'%}@6 yl group.

"Hal oal’koxyal kyl " neans a hal o al koxyal kyl group in
20whi ch tAwragyaminyal kyl group is as previously

descri The, hond to the.parent iety is through.
CheCrl e i B0 Foredr bRGARONeS R I ifhchont A Hy@itGehin B 1,
hetiet aeyghyihBaR kaveyRdelf Yol dOfidm ithe thenfdphilRRereen gliding
aIkoxyaI§¥L roup is_as previously described. f%e bond
t oPRY{RSYH %ﬁgaqtﬁs}ua (hjogoftespsriganiideas.al ks iwogp darprs Impvealmost
OPtdeRi; t .
bidcfich pliBHRLEINALE o ERLAEADUEMCDAIFRR S 1hR' 13 sodipa
25 bodelecylrsubige pobaenylgmidb gel eldeoplmudsissddnmmstritss appeant |,

R10 i s absent.\Wen R4 jain to fo ing with

t hEoRP PRI ERe Y et B, s s g

f or med BHe@mind¥did Sdquehd®Ydf aurhoRinREAIHEL Pden RRPmined and showed

1-pi perazinyl, wherein the piperazinyl ring may al so

b e 2 agyatintAy ¥er9 agpolypeptide %Qp%rp@ﬁuqai &@'gléreimhw gf, Pugein

R7qpinnd NG, e S (=Y f le. R4 .

an S0 (O IRy R ITe 125 o) MBI g n
30 gr eaptodfe expbséd if tigytase thervasiatidrant cdieredimBRal Bs#ds as in the

in?& ndently sel ect ed when attached to the sane

i KRR RoPPERRIoNR RISSRASI &Y AiTr SREPTdap) Sivpiere
occurs nore than once in a nol ecule, those occurrences
are independently selected. Simlarly, each occurrence
of R13 or R14 is independent of any other R13 or Rl14
in the sane Qring. Those ski4led in the art wll
recogni ze that the size and nature of the
substituent(s) will affect the nunber of substituents
whi ch can be present. The term "substituted" neans
that one or nore hydrogens on the designated atomis
replaced with a selection fromthe indicated group,
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robust to survive isolation to a useful degree of
purity froma reaction m xture, and fornulation into
w@pooefsssesmci ous therapeutic agent. The term " opeT/O8mI0$/§35758
substituted” nmeans optional substitution with the
speci fied groups, radicals or noieties. The term
"isolated” or "in isolated form' for a conpound refers
0 gﬁ&ﬁc‘cgﬁy oolﬁéhcég%gt Aitacsatif heOIRGRA b@tfcltb‘ifreps‘%llu@ﬂlre similar
solated froma synthetic”process or natur sourc
c ortb ithat of omrin Hieneldendorhenas eemglnpea drfdi pattocyanit iftom poplar

f forni d f t hysi cal
Bt Jef oS s it AR pafe g bnea bt R 6 botn
PUTsirfall @Bpped Prdléif GEfiendd clBRQC ENReVedB SEARRE Wb a&oBsedbus
well known to the skilled artisan, in sufficient
5p ursPqueneefipzuEn itaeghly thegame abghaéwah @&p@rseaﬁwsyqueaa@ of
’cogyﬁﬁn qlec\fh%[}} #ﬁg% heyg N‘teﬁ{lmﬂﬂeb id1 g@ S;F auracyanin

Skl art’isan. structure 1n o oun
fo rlmdrrarlta,bl}necpjrmmtm aad hyptoixg laﬁim(ﬂa]:uxlml @d.bSeekxetrpary amino

dot t ¢ d i ne or no .bgn resulting ILn a
dodBRSeRsEe éﬁQiDg\? ‘ﬁg%%f% GhHn %a‘% HEACHIR @ambwf)wélexus
val@Rg¥iabSANCEITRekin Wth Baﬁl@ﬁc&rsﬁdh NQ. MAWHMQ S

absent when the carbon to which woul d be attached
10j s par t The auracyenip| Remigtegule bas asthmlﬁrd Cmrs@Xh‘efOﬂrbt Bl arjisial

an L tomwt tisfie

variRLR Y Rl o Bl ChEL R A KAl B PRl o
hereeblh Ji Mo Biolrgoh:4D-6N B 1. eWBhI fHel e tefibn BOADEIdidnal N-
hydr ogen ato atisfy the val ences. Wen a

£ L, girang, ﬁmsn I8 SRBoRHaT g thet phibg bagiprial cupredexin,

t higSyi¥e al$int iR cﬁﬂ%d(g{u%“ Bnd &f th® Cm%blfnds%és bRl (c)if the

precl ude undesired side reactions at the protecte
15si tpelymketiet 4nsl thoothoutheteilis abang) adetgedodpobetveepastiainds and 8.

o OHES APy RER PRI Bty RO BB e P atiEhce
t 0 bstwaef &fedaﬂt@ﬂﬁrb@ﬁgﬁl@ UTHe &§stall Sfraphicalrp! |cEara&eIV¥ed Cu—
ene e al Protectlve C}ougs in organic
aé%o T g6y iR B isvapigblyrsthersd | %qe@el(lglagmc 51de of the
ar 36&’00 B%ﬁ;rrﬁ&ﬂﬁjaﬁe by¥n nglqnl)lalqgl?%§e£m{l'§ s%'ﬂ ltarit ﬁén@g

in any constituent or in Fornu 8n "Gk
20e a@denmwmtln myen fethlersde peveda wtheo neinbsand e soviatddoatecarton-transfer

e ShleiBh i ASRY i BEinndsS of BB B o nithfisti gt MoManus er

couprJ Biodl Chthe26m653i1 f5ed (19925, R ds@rtxsmplaryt aﬁﬁ‘mﬁ Refl sbi@flce
ampunts, as well as any product which results,

di PEQ /NG 34 farichaiath §f avrscyaiia Snbsom A eraflens aheantiacus
speQLii p t Qgﬁg ed anount s.
Prggrugsﬂﬁ%g fgg%g&éﬁzh%%ﬁgﬁo?t A‘f t he conpounds of
25the invention are al so contenplated herein. The term
"prodrug", as eppl oyed herein, denotes a conpound that
is adr YudPEMEMSor “ whi ch, upon adninistration to a
subj ect Thé&@@d&@@&s%?@ﬂfa@xﬁ ly SONEEEPh Ao aﬁgucﬁalﬁr
chem cal processes to yield a conpound of Fornu
a palypentidas. oFhesamine reid seaienest of pacudiosguingibirinegffrom
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30 A 6112$y51§yﬁp3®|$doumrﬁi@hbﬁf§ thaai'tdla$ fsibiilar evengt B Be GAklser S
ug. Design, (1987) Edward B. Roche, ed., Anmerican

Ph aihauE dhers: B 1O wSeEnde om0l ogychebusegAhesh Prteins | TWe mginf
whi ch are incorporated herein by reference thereto.
"Sol vate" neans a physical association of a conpound
of this invention with one or nore sol vent nol ecul es.
Thi s physi cal association inuel ves varyi ng degrees of
ioni c and coval ent bondi ng, including hydrogen
bonding. In certain instances the solvate will be
capabl e of isolation, for exanple when one or nore
sol vent nol ecul es are incorporated in the crystal
Iattlce of the crystalllne SO|Id Solvate
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receptor antagoni sts and thus producing the desired

t herapeutic, aneliorative, inhibitory or preventative
we@bdoens8508The conmpounds of Fornula | can form seET/BS2005/035758

which are also within the scope of this invention

Ref erence to a conpound of Formula | hereinis

understood to include reference to salts thereof,

un |dﬁ¥e?eﬁ2§e§‘ BLiVY RBvdel M MeBl strldfid & I p &g}i'ﬁs axﬁisazurins

enpl oyed herein, denotes acidic salts

| n Jrhg@ns e cmbdXsoIennmgamt@nsam idghe muomzumas rdbiedo telatzsrins,
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baskended 186y, shétedbd @sthe Psduddturihs, Iﬁf}h&ﬂfohﬁs Q %Ebﬂhﬂﬁlg a
or jmdazgle, and an acidic noiety, such ut not

St Aharberhep aTheppmpior differenpes atiht P@IPPbﬁQm(SlfP @rethe
salghf
o P o e e A ek SR bOhd1eb Bl
(i semﬁcamiy ghoxtercin pséndebnirimghaminl aguidi.cept abl e) salts
are preferred, although other salts are al so useful.
Salts of the conmpounds of the Formula | may be forned,

f oiCyexexi! Autivity of €aphédegira conmpound of Formula | with
an anount of acid or base, such as an equival ent

10anmount , Cﬂme@)xﬁﬁ&aﬂlwwda@ extensivalyvhi thhir eleetremtransfer

PSR AR AR AP OUE JERMAT LS res

ac &hapesent asentidaits @mdﬂ%t&rdzl@&he ihvexb:eﬂz a&pﬁ&ih@ aiedvedy that
blsulf tes, at es, citrates, canphorates,
RS Rl s T e B oD RS Prates syiochiorme 6551

hy ﬁ'fd@l@é Sifflef! §SoptdHr Qhiaht Q@Peycl@}frB%‘e?s?on A8 £k Base
met hanesul f onat es, napht hal €énesul fonates, nitrates,
15 ox Blagrophage o etells end druspinsances sellss Alticcgdoataetyity of

su I r tes A hi anat e
ORI L A PEVRO S ey

I i kéthowiddiopp@rasdrh yftelﬁ@ﬂﬁiﬁt Aliuch [oave radioR @6@1bycompared to
S|dered suitable for the forpmation

B AT DR e OB AR L Peerhg sylgopstate significan
Dh HEQ%%kIQ. ]ﬁQHB
yé‘}"tp. AR gi 3 %g&%% t@ﬁﬁlrddcﬁgl%?%%%ceg géllsR é%?@&o%ms
20 Phindpecenly a daw lesall afapoRpsip értiveis, noBebldistues of amibrisering
(29 2d8§ ﬁ&R I Ley- VCH, S. Berge et al, Journal of
arnace FEAT BPences ( 1977) 66(1) 1- 19 P. Goul d,

I nt er nallieayttoxlc adifvitPloatueditinsds ddscAb¥#Gh cdper@ing 219;
Anderson et al, The Practice of Mdicinal Chem stry

( 1698yt applicatienpesiappaber IUA7 740 iled framupny HHn200% ambl@ co-
BoRUndirfaa08, farlt UL Ll AUhOR 10498 B0 Noberfber
their website). ese di sclosures are I ncor ord% ed

25 heR@3n Thpse wice mppimatlmﬂsarehﬂelﬁxmnqnpmayedhgsefer@aét S

i ncl ud salLs abkal) t h
Sodi um TR PRIk S0 e Lt T8 leoify vl HESgiopins on

Me¢anbersRllé & rolieh taithe GBI MBUBRARBY RESHM &R LS, 18 @xzuﬁple
W th organi c bases (for_ exanple, organic amnes) such

as -dhe ipyerpis 2o thah eepredoxinstepter &T4resls. Bhase sellstage evcités
antofs En AR @1 ABLAL Wb RIAEHBR S ob e,

Basi c rogen-contal ning
30 W| Ekamgmwtssamuehthasmenm haazb Isls((bwmﬁ;bt fesufie-lgte priéifythe H.8

§¥ nlaﬂa ﬁé§ hIorld bronIdes and | odj des),
tgzymerg 1{ cassgfla, & REpeY s Lag. cemsecifisally enter argin
sulfates) | ong chain halides (e.g. decyl, lauryl, and
stearyl chlorides, brom des and iodides), aralkyl
hal i des (e.g. benzyl and phenethyl bronm des), and
others. Al such acid salts afd base salts are

i ntended to be pharmaceutically acceptable salts
within the scope of the invention and all acid and
base salts are considered equivalent to the free forms
of the correspondi ng conpounds for purposes of the
|nvent|on Cbnpounds of Fornula I and salts
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stereoi soners. The chiral centers of the present

i nvention can have the S or R configuration as defined
Wb 20064088508 PACL974 Recommendati ons. The use of PCEUSHOHIEG3S758

"salt", "solvate" "prodrug" and the |like, is intended

to equally apply to the salt, solvate and prodrug of

enanti omers, stereoisonmers, rotaners, tautomners,

POGirhdrRAs. InSRMRaSson, BGRERKES sRbwRh RULHASy Q%dutcgherate of entry

i nventi ve conpounds. Pol ynorphic fornms of "the

coffpoupasaleéllsormul a 1, and of the salts, solvates,

CO-Crys I, | co nds f Fornula . .
|, ar )(; lltnﬁ({r%r? egdﬁ%e%g éﬁﬁq%%%ualg ggrlltlﬁmtr}glg%ﬁ ?%% e('rﬂmpqex containing
| Nuenpiedokiil e adeERRUNES AprAbLin/gnlied t& BEcdrby 8sthpd¥Ad” that is
have rmacQl ogi cal _properties; in particular, the

> cokfp ersfl g Aregila The eaigp eranprynd srayperinkpd eithes covalently
deg; ' i |
CEOLAALLNAREHDH M LBASD PR B v
as yethknewo & thosa skilteddn the aain For kearapley i€ thel dargossonpbsnd is a

¢ abtlite PSR IR s G s TRt S8R Preiinu o
(1 Aliembgvay ttheyargx Esthpoudtl Sna§ BRtcBIEbRT LIRS (P8 %@%ﬁin, or

R
of this invention. The invention includes d and
10 sewspdoximirpgspentypither ditsethy anitirqugh adinkst melecule.rid, ol exgmple
ra&ﬁﬁhﬁid@o&‘feé’céﬂﬁﬁ(a Soners can be prepared using
conventi onal technTques, either by reacting optically
pure or optically enriched starting materials or by
~separatjng jsoners Qf a compound of Formula I. Isoners
may "BF Xﬂhié?%ngj"é‘?dﬁetri c isoners, e.g., when a
doubl e 1RNfvdnsioR PRVERS for BPr¥ R tRISMR-1bR GFB AR thdtRBows for the
conpounds of Forimula (1), "whether crystalline or
15 anttysnert of linked sargodnte aranemdiaatcetcea sellsdiut gotommtcapéerowsi slls.
in Lon. g i ' .art wi.ll appreciate..
g bRk Rag il Ritolh bbbl APRIE Ry Raotion
| sdoreainythé bupsbdoairgertatdomai) avhigtcfatitigitahe @aiyl ofilinked &ago
ot‘]ggr i soners. T%pi ﬁal pr eferreg, conpounds of the )
pr BEERETTRYER E6H S Y el spmeRBIhodineits, SreenbEcerrdsxinyprotein
Wi ¢ HeQRRBOIYESTiASHhE ﬁraﬁs?@itt 1i%E&Péait‘é@se§écﬁ(zﬁ9 &6 ?&r\%%{ %’ells. In

being nore preferred. Those skilled in the ar
20 apyfhercanzhodimenis, afpertionsfe cupiegerindan of used tarinhrasport linked

i's Y r._phar maco)ogi cal, acti vi t.han
ot PR 1ol e SV B e B RTRE TR0 G i i
whiombis@rog agegied of d guppedepiartks iDleshAABE AlBlehdth wild-type
accordance with the foll owi ng. Some of the followng
b8t Q‘Hﬁ%ﬁ gebodimentsbg cupradoxim entpr dnreain gensisgimotgdhan
Praehi eksiyes Bou . . ‘
6,063, 847, US’ SulTES BOeS A0RMSREd YAty
25 1 oyoprerit®dingrits, e anpiedpxiaentry domaipaoadists ofwert @iare thyn about

re e Eol i ng are ex | es.of preparing starting
| ERIRG. R AUHORRLE AR PR o
preagdih@ss, thd@iptddbkiawhirg dakRinems at 1 8bak 90%4S88no Adid
room t enperatureTHF tetrahydrofuran Et20 et hyl ether

VESCHENES [deptityetgast shoupn@S % emjno asibiequenceidoBtDQIr at least

b H,fgeagc . L (J:hi um DBAD

D%tweé?-a)ﬁ%y aizwo%ﬁlg%?%glgy tt(gytﬁ&e%%di chl or oet hane
30 DCM Di élslusecoetinathe vk "pdlypepiiiaretfeptifqt amimipaaeiVEOused

I\/Et{% sul E&)&i de. HATU exafpguor ophosphat e HOBT or HOBt

H})H PRE20Y 10 ey iR ap I phRpue;agidh residues. A “polypeptide™,

bis(trinethylsilyl)am de Li HVDS or LHVDS: Lithium

bi s(trinmethylsilyl)am de NaB(Q2CCHs) 3H Sodi um

tri acet oxyborohydri de PhSeBr Phenyl sel eni um brom de

PS Pol ynmer supported 17



PS- EDC Pol yner supported di met hyl am nopropyl
et hyl car bodi i m de hydrochl ori de PS-NCO Pol yner
WG apposdsesl | socyanate PS-Tris-NHs Pol yner supppCT/e82005/035758
trisamne TFA Trifluoroacetic acid THF Tetrahydrof uran
Ti (G Pr) 4 titaniumisopropoxide; TLC thin |ayer
chr omat ogr aphy TSI Tr| nmet hyl silyl iodide or
| OGk I [ ]
o B o S Ay 1 RO ool AR st
r e gpr(ﬂslam tiat ¢collalap Icomptnmn‘s Birerihtively sa fpolygatptdd™u t‘pegpndej’f or

oot Y BoArtniially stRIB e tinessigE Bematecs Yol Khpiyfo
a lthMﬁSﬂhE Wkt &1 this A De RELoftdliRr Frotdibs. €T eBMELD }Qto amino

stir for 30 minutes. The tenperature was | ower e

5. 730d rahanergBnwhick oBserTBAIE agiineaitiieasidpe oo irheial qhamlcal
ad%ﬁzﬂogﬁ Jf%rco?re%})%éiglﬁlg n%pa[l c&?rhﬁ% %Fgrgﬂ% L heatgrms also apply

aqueous solutio AmonNi uUm 1 ron

hemhgtdxragy ecc(urt]ﬂﬂgh swhinp amﬁlq;o@dﬂe&sif ﬁhwtﬁhhﬁ"pnlyﬁepﬁ@ 't 'hhﬁptide,"
extragte th three portions, of et tate. The
corB ?@ate&wgaawléo el e ot mpdticers uwgaﬁ%wﬁ@nﬂed to,
dr 'gﬂ(}@oé’}dli’[{bn Pﬁﬁ%&h&ﬁﬁ&f“sﬁﬁ&%ﬂ bdrhh &880 N8 EVAREAhRGcid

sgi/ness rification by flash chronstography using
1015% uess | hydeoacylation pmd ABPRantfwsylgiiesn. dednlzbeﬂ,m)rcmatc@ﬂpbund :

0 tlrred solutl
> B lists oy, SR TBe Tt b Bolypyrepingy be
OO0 Graniohkal ashZesulest ubti@étthation el they Hiap Bt declarlwithHrwiHhbut
and the m xture allowed to stir faqr approximately 30

mi Prangpiag) generaliyips etk of nRetstrasiationgvaRfs: MchidEg nasim

ol ey B PRSP Crokio, B A epleR iparf i ANER o o
15ni weeur eaerallya il hrirnchhd zel lip‘@llldhﬁd) mscubdr polypeptides may be

di chI 0 hane ed or i.c extract

e STLBETRT Y B0 v o SR LT Pt hethoas

filat @egd and evapor at ed y| el ding 2.32g of conpound 3.

MS (ESI) miz 424. 1( a- Car boxam desThi s aci d can

be convEheBeniples 4?@“&??1 adéetho%gf ieptdyiaadaeaceis ob P fryuginosa

Pr Qs %Qlﬂﬁl?ﬁla#@ Ligbl PG if %Egﬂgé%hﬁﬂz%tﬁ}{a'shé}% ﬁleﬁ’lgh A6y
or am nes that can be prepar y synthesis
20v arlsetby usid ta mdamsﬁafn@m@ds w@rﬂmr pugpdoxaat. FRamples|1lamdi2ng

oeRP iR FRARRECRIORCE e M At e asions
RELAWERMNDRkICAEH 6Nt fHeN-aRB theO@ltérBiint] Thee cRAhAIeS Al¥o

to U S, Provisional Patent Application No. 60/616, 782,
f i Heyribe thetparifigatioped he fusion proiey peidgetal  Pat ent

I
2" 0 A g ot
25f [ IVddl&]\Mﬂ-@zuﬁlﬁ WagﬁiﬁEmaH'zIeé @8T mmme:dnett ¢t pepiphérp @$ éhe cells and
I fully i her ei
R AL i IR arno
sumeee%tem&@d a®%val 512@3@101193(% ) ona F&%ﬂuﬁﬂd&ﬁeﬁé Hw

by a research _%rant fromt I nstitutes of
Heﬁlat,hvf(lhlazl) S0-EE(HeQdR NQuD)yis mtﬁ!nallzlecs the inter@ligation of azu

r| ] ts(ig%quﬁqu Sb h]lgh%rI gﬁvern %htave O;;ert?d%

30 pr SEQ D IND:®) o ﬁmmoadsa GECH NO: SOMﬂdQﬁu vaa(sgq IDyNe: 11)
smal |l segnment of the protein, which is_commop

r eﬂ@ﬁ?@aaiede%lﬂﬂe Hﬁ?fé@lgaﬁoma ibeating thas ﬁfftféﬁiaﬁirﬁem@rzam
This segnent can be used as a signal attached to a
foreign protein to facilitate transport of such a
protein into a mammal i an cell. For exanpl e,
anphi pat hi c peptides are usedgto facilitate uptake of
DNA- cl eavi ng net al | opor phyrins as potential antitunor
drugs in human fibroblasts HS68 or nurine |ynphocytic
| eukem a L1210 cells (Chaloin, L. et al. Bioconjugate
Chem 12:691-700, (2001)). Peptides, called

cell -penetrating peptides, such as penetratin,




transportan, Tat (am no acids 47-57 or 48-60) and the

nodel anphi pat hic pepti de MAP, have been used as
wa@ledoswessys vehi cl es for transporting phar macol oRpCT/EE1095/035758

i nportant substances, such as antisense

ol i gonucl oti des, proteins and peptides(Hallbrink, M

et al. Biochim Biophys. Acta 1515:101-109 (2001);

Li d A . . 1| : 3
(2008] F neg e v eSS R B Rl Sy G55 okl
ho ezt catatandfintAthe elatacspppbrathe asErimopbi a¢ids 50 to 77 for efficient
tr%rgscrinption factor, or the 2 1 residue peptide
car®P®'Pep-1, are internalized by many types of cells

i N cul t i @menfddASend) MRLubREBxiAent?Y EbMEinNY Hvdhurin entry
fibroblasts, at either 370C or 4 oC. The |ack of

Sef fdemeinofln pheembodimenitafitke prRsent inverjipast Wt-azpareaty aloiin

: ; 0. . : £ OS]
GBS I U4 LGl T8 S RNOR IR G5

( f2@ﬂlb))alimenahd>fd_hca friﬁfqmﬁdne glewbti—e{z/_aién em?edr:main pbmtx’rtais asleasDagino
of tne_npst e use epti s 10 anspor |

h AR ISR St S (SISR 1B Yolinds Sraibsramvaiment eehe s

| S iARtiG], BEER-2AREE HmBnEoRHaltE af 1668 2RI £idk 36 to 89 of wi-
transduction domain (PTD) of the human

10i magurod@HQIENEY 6) i Integothgpembodinaent-of Yhetinventian the at-erurin

raotei n Tat chwarze, S.R e l,. ignce .
D abiEL fort i DRSS« il gcils Beo 28 pfWEfuin GRQUD NO:
Cels. i yet anotkbr 2BBodinfent 2080 JnventidH, ARPALdZAHA Ry domain
injection of the 120 kDa bet agal act osi dase/ Tat f usion
pr 6P@piRs plest pinopcids S 0tte §A € wt-peHriy (SERARSN Qe 8 o rin gRother
th j i n it r b : .
| neTdrinat PURL Bl et b omdih B3R el ifino
15sheacitls 2t Thef wtearaiin (BEQ HDNNQ: 41t Irhyes ababer estbodimdnd of the

nediate cell internalizati.on of.|arge nolecules_or
parPvenfiort e A SE A Contains 8 RFt Aryesacidsadga 64 of wi-
Veeh@is(SHQ MoNomes). and plasmd DNA. Unlike the other

cel |l penetrating peptides di scussed above, o

i nt er nalt2pgthebembadingntsd therigyetias, thy cynyedoxinenyeyiomsin is an

or i ot . ) A '
o1 ST Sy SR fl Pe e Lt pgiren
20 Me @mb6diir386; th8 87pre @B EntrySiomem may be etfragmentlof pBisaicyanin

e i L T S
t hgrogeThiobR s FtooRERAS BEG Ub ND: 8) pPpRueeshds &g Most

of the PTDs identified to date have been derived from

vi vehromnbactainysloclastes (XHQ 3 Norheazugo fiopeseudonporms syringae
WO . Y _ :
oAb 1555301, 8 AR AR R 0. 0 o
25t hénapNeissesin doyronlpdene (SEQ D PraaGeY urzesn fr@nevidtiber nat i ve

source of PTDs j erjal cells. hough bacteria
pr Bf‘réﬁ??@‘%ﬂl?ﬂs QB ISNGE S finin b5 Hardrin A GoBsptca (SEQ
M G:a2) Gellin F¥hIRetbiROiSlussif SR Né: Q@E@x’hn dirddyanin
J. Biol. Chem 270: 121 17-12122"(1995)), the
gyﬁ?ﬁb@hllotd}ymt@f%umhcwréSE@l IESN‘I_E?&@ al;dﬁ‘lt)edht he ;Jse of
acteri ot ej.ns, or .deri.ved, fromt he .
Cr anspolerRor ARG 5 PR bR s Plidediy ey Yoppain

30 MRgBRthina s 168t Arfino 2LMARYo §¥-ofTddiacly Mk BT i1 6208 c:asR@fdntiacus
of theggresent invention is peptide that has at | east

ab 6 Q HINH QA8 olnzmpthes ey bediwent;of dhe inysption, the gepredexin entry
full length wild-type cupredoxin or H 8 outer nmenbrane
protein, and which facilitates the entry of an |inked
cargo nol ecule into a mamal i an cancer cell. In sone
enbodi nents, the peptide has jat | east about 90% am no
acid sequence identity to less than a full length
azurin, plastocyanin, rusticyanin, pseudoazurin,
auracyanin or azurin-like protein, or to SEQID NO 1,
SEQID NO 2, SEQID NO 3, SEQID NGO 4, SEQ I D NO

29, SEQID NGO 30, SEQID NO 31, SEQ ID NO 32, SEQ

N~ 1 N~ 1 ~ o~ o N~ 1



enbodi nents, the peptide conprises or consists of SEQ

IDNO 5 SEQIDNO 6, SEQID NGO 7, SEQID NO 9,
WEEQeNESNO 37, SEQ ID NO 38, SEQ ID NO 39, BEQUS1005/035758

NO 40, SEQ ID NO 41, SEQID NO 42, SEQ ID NO 43,

SEQ ID NO 44, SEQID NO 46, SEQID NO 47 or SEQID

NO 47. In sonme enbodi nents, the peptide conprises the

amigag, 8 HRRCRRKEINRIPR - -
DGXXX)%D)W@%GI‘ & D1's aspartic rg{:ﬁg}f peggussis (SEQ ID NO:
gl Y8).nkm, anvthesembpodisemaef the ingertips) the cepradoXin entgnjonsaim no

id. Fi Ly, i i t t.ne .peptd
o1 GheTes Ahieat Bl 1R ) th o oy e B GOEG AT ). Tn
aciaboth@OnbdthePSE HEQRRAASN, ABE SPréiRS T Y dofhain SOt at
aspect of the invention is a conplex conprising a

Scanepst weinp 6cide S hrid ohRseadvmonassytingae gaetic SEQH2 NO:t#p In

am ' I t % seguence

S R OE B S . 28 BB RS
amileast anind asids) 8BNCE of Neisderia gnapirigitiiel £0(SEQ B NOnkey! Tho
the cargo caompoun and the am no acjd seg{genpe

r ! .
f s e e 99 the TVratien: thRCUPERAOS I Ry HoBaly contains at

MeNgR 4o G&AS §3-78 8F Vibrid%a%eﬁﬁ&nﬁgﬁg?g a[iggfé ?S%%E"S N9, Tn

acid sequence of this conplex ha t 90%
10 amiangthercingbodingrnt ot the iiniention, yhe @ipreslosintanty dambinl dontains at

or dtst i ey B 77 HPRSHRRUR P&l Bl Bl S HOb ARG O: 47

protein, |ipoprotein, polypeptide, peptide,
po!l%sacchari de, nucleic acid, dye, mcroparticle,
nafdesifieatiancof & Gupredaxia FntrpyDomaimar t i cul ar
enbodi MBUSihel ARbGRGR df $hePhrBiehf Rl ik, e?@lkl}%&f&;ﬂ &féry domain
which is linked amno aci d 'sequence to forma usi on

15 pr ast diemically notdifgad qrgendticallynalteeeiodirodiot variditethstaein the

co nd.is a toxin, nore partic ly, th
po R tebs el €5yl iotnd B h Sl “Forpmgle, Bxampte 14 shows
enmgediviaAirh hdviig @alidQedisucd inleddRBEPLRIRsiIEHRS342 B¢ 8nd MPikains
specifically one detectable by fiuorinetry,
mi &p aRidibplp enter iSO-dfel-2millsor ul trasound. Finally, the
i nventi Nl otspekc] : gg&! :ﬁ ' .
phar nac%urhini@%lgﬁoib y suit a‘gﬁg&é‘g@(ﬁég ao(ot"#g? @%{E Ject “of
20t heoprrsé aminomeahteruance AKX EXPEIXKY XK XEDRBHQIDINO: 35) or

bR O RS PRGN Pl et sasb i A o

cellysinel Yhs fybRiRDRVSISRERhEX. is hily Shite acRIMSed ERERbS 17.

the cell or cells originate froma patient suffering

f r om caYeents of dfupicdoxinicpry derneia dnadyrhesynthesizssl iyestandandn

ot emho : . .S r . mor e

LSRR S LR o oS RIARE 5L b ounc
25 cekither diovkaly ardyaotifieatior bt partiyingbanmione |Analdge ateedithifo acid

cell, soft tjssue sarconm,. ceLI , breast carcingma cell,

|1 SRGeREg theh g 2P e Ut ngf IdeRRAeh (o e naghe compotind

Pr B B8 Féth il A¥Bect & dertalboRigoRENE FOGGH (BMsS AnbidEs may be

conplex is admnistered to a patient in a

t heyndhesized enfrpm agfifferenti evelutimparyioriginn ot her

enbodi ngnt.s. the c lex is.adm ni red . o

i avergiibisyh sl oSy /B il i he derivative or
30 i Nhriadep st d Modified Ahhoacidd Miriantsbf Qlchiged &P Oty @I Sin

the complex is co-adm ni stered with anot her cancer

t r igluderhut assaion imited e molegples pemprisiegeRions that are sabstastially
to di agnose cancer. In sonme enbodi ments, the conpl ex
Wth a cargo that is a detectabl e substance is

adm nistered to a patient with cancer and the | ocation
of the cargo is detected. In2particul ar enbodi nents,

the cargo conmpound is an X-ray contrast agent and is
detected by X-ray CT, the cargo conpound is a nagnetic
resonance i nmagi ng contrast agent and is detected by

MRI, and the cargo is an ultrasound contrast agent and
is detectable by ultrasound. In other enbodi nents, the

o - o o T o o




ferrooxidans. SEQID NO 4 is the am no acid sequence
of pseudoazurin from Achronobacter cyclocl astes. SEQ

WO Dy obiasssBs i s t he ami no aci d sequence of the 36PARBS2005/035758
amno acid fragnment of wt-azurin from Pseudononas
aeruginosa. SEQID NO 6 is the amno acid sequence of
the 36-89 am no acid fragnent of wt-azurin from

Ps %ﬂﬁmgeasstoaﬁé Hgiré&%ﬁx ey QohRilNGy aﬂedsﬁaﬂonﬁ?@m T 2508

sequence of the 36-77 am no acid Tragnment azurin
f r SAVER90YBHO20.a190Yi idogtity oBEQ@nIaDINOCIS sequendme)fanlnnnoal

aci ence of he 3 am no_aci

ot s B WHEDF it A lne SO RovGch iR Erkeis | o
th@eﬁmm%n&ﬂwg@nﬁﬁ the 50-77 am no acid
fragrrent of wt-azurin from Pseudononas aerugi nosa. SEQ

51D No The team { prsceni{ hd amiioqeidesgausnee idsatityl dety@en 6 cupredoxin
grenreugl ﬁtgrg%n é%%g%@l?% se\f@e&% lf{ %emfgérin 9%%1@2) & gﬁ%gygéear%lgo acid

of r&tsg[bleamﬁ cﬁ@reﬂ?)xmmntry damiath thategerizioiticat wvbhaﬁﬁlw adid fesidires
Pseudo aeru SEQ ID NO 12 j m ngQ

aciy? g%@ﬁf%?‘?cs@q‘b@ t W e‘il H’F VP dePrePeRs TS %‘rgnﬁéﬁq‘fo ggtgrmme %
36-amifd ackEdehtidy Nefuchded dre Egﬁneﬁ Fhd ﬁ”r@gésgaé%%h}i? Ql%em@(gduced to

the reverse priner for pGSTa
10j s aghieveshe mexianing “swequance ideptity; h@nSﬁUam stmbﬁtrtuimns areonot

PR sdethd % pgﬁ of ‘L?h%ge(:.l@n'&,pide&é he a 8%6%% agl(gnmggb

sequence O € reverse pri ms
| Dpfckaedlﬁes tosletehaina mbnenadexdltysa@umnmo% td i sé of 9@l ¢h the art.

zu3677 SEQ ID NO__17 is the amn
ool @éﬁli%va&ﬁ Fﬁ%mP%R?’éﬁ‘%f@V%? ?LP?B@S Bér\sa@ﬁwz%rzséu@m
SEQ Me
forvar “%“. AT AR At A o RO BB s |
15t he am Wgela@mmogéqlwem@@cesfam h@neévﬂac Q/eammomd séquence

am no_ac
D omuat ot dtn i it HeiRRl B P B s i fen aming e
| Dséyf@enc2 Bl(wisicht & altsinatively bel phrasiden @%lwh ainfiBo Q8 W&fuence A
p“théaéfor GST-azu 67-77. . SEQ ID NGO 22 is the am no

BUIYSP 2CREAIR &0 BPEE 3514 BYenroidepiEs Failts o 7gainst
anglg %Imﬂ%cﬁﬁse&&ene@ﬁ@célpoé\glc@ ;L he amno acid
sequence of the forward priner for pGST-azu 50-66. SEQ .

201 D NO %4miso adid sequents idaitity s&dlied0@ of the reverse
pri mer 0o pGSTazu 50-66. SEQ ID NO 25 is the am no
aci d sequence of the forward priner for the green

f1 uor esX &ythe plirdbeiofl a@@iveacidietadhds dled dSidehtidal PralhbdBy the
aci d sequence of the reverse priner for ]?reen

fl %P%Eéhgn%‘?%?@gfﬁ%éﬁéa gsetbm prligomeptof 4 aph8 ani no

acid seggence of the forward prinmer for gstgfp- azu
50-77. SEQ ID NO 28 is the am no acid sequence of the
25 r ever s€ rthertetal hombeysifgimpno addirésiudsin BSEQ | D NO. 29 is

the am ci d sequence.of azurjn from no
yr 1 ngabtie Sigh GRS S5¢ SeanBfee A T e S 1o e Satce sgrino
azabid siqblerfee B HRY %o AR msdﬁﬁ@ﬁ&'ldbn“tlf}pmm B %\ﬁfl 8t equal the

menlngltldes SEQ | D NO is the amno acid
sePrdHBR 2gf seqyenGgAdentity pﬂém % brio

Changes can be introduced into a cupredoxin eniry domain that incur
30  alterations in the amino acid sequences of the cupredoxin entry domain that do

nullify the ability of the cupredoxin entry domain to transport a cargo compound
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par ahaenol yticus. SEQID NO 32 is the am no acid

sequence of the azurin from Bordetella bronchi septi ca.
WEEQeNEBNO. 33 is the ami no acid sequence of tPEI/US2005/035758

auracyanin A from Chl orof| exus aurantiacus SEQ I D NO

34 is the am no acid sequence of the auracyanin B from

Chl orof | exus aurantiacus. SEQ ID NO 35 is an

ar tihibialeR! ARMLARsRAIA]" BRMHICREE5BR RIGBLRG 5\511'}:%11 be altered

conserved residues in the cupredoxin entry

whdiom theissquesgraofithe cepredbxirGnity dpimain wishout nuBifying ots Iablldity to

Ki sine and X is

t haaipoRts Gedtouthl B0Y o PO bR B b e g hidue

LaZsﬁqm'&éi‘iihrsLﬁE@chﬂtyl\lo 37 is the amino acid sequence

of the 50-67 am no acid fragnent of wt-azurin from
5pseudonDRERO 26ds fgT Whish “catpseyvpiy Rioubsiiutions caebamiadoare well

aci

A aepRaHaRaR, Dok Comfat AR ARAT A IBE Pk 30

i s “Preferpedi substmailouhséf eCoresavetiof subbtetutiéhs Avhepdbiynid aacihél a01d of

rag nt .of i n froﬁ@ Bordetell?g‘gertus% SE

515125 poplictith e Sga eridet B same chostalizgt il

aClséb ro@ﬂiéﬁﬂ{'enﬁf)n "s@ﬁ)n @4 tHe" I |

e e o er G B U QbR O D RAY i activity of
loseé{fmwdemnten@y gmm a%wh]@:cémms thaagqmlrnm @feraizcmp'rerdoxin

fr P am n
scatep dorRh UAIOS: e ORbie bR piEol B Rplidh o pisucn
f r achivitty isigppugriiabdsa. SEQ I D NO. 43 is the amino acid
sequence of the azurin fromBordetella pertussis. SEQ
IDNO 44 is the am no aci d sequence of the 51-77

am no acid fragme rom P aer ugi nosa.

f
SEQ ID NO 45 is t By gi“gd?é'& HHInSof the 51-77

am no aci d Tragnent Trom azurim fTom Pseuuuntihﬂ. rod
syri ng@élgll@EQS dueNO Eﬁemslamsllmtmrtmmm d sequence of
the TS lll Io amno—ac ||a ent ||umaSL"ui’bl Ifoglﬁm
\/brlop rmlytlcusg .47|stheg no
aci d seq of the 51- 775 Ihd“’&m d fragment =¥ om
azurlnfr rdetella l&‘h@r I98pffea. SEQ ID b 48
is an art| amno acid %uence represent Ohy t he

conserve Y dues in the cuPfedoxin entry domfgmn
where D iGInd6hartic acid, G Asnglycine, Y is tAsosine,
Kis lysig@nd X is any anmi Aspaci d. BRI EF DESER) PTI ON
OF THE FIGYRES Figure | (a) PaodAlab). G aphs showing
that entrBisqH)azurin corsglGlhgsysyid cyt ot oxi CAty, ()
MIT assay W\gﬁre per f ogRdvAIOVIet, AGa, @b Er M nati on of

W - azuri ni ced cyt ot oxi (N(Sryeu@ﬁgl nst J774, Uavel -
and fi brobl ast cell S Il cycle

pr ogr essﬂeﬁr\l hurra?ﬁorgllgarwrlr@%yﬁhl Was@gcel | s tileat ed
wth M44 mut ant azur %r obl ast cells re

i ncubat e ' 0 (control 1.0 ng/ m tant
azurin f é( hr. At t ?é‘jﬂé?ie treat nent,

content i > cells nft ‘by fl ow Leu

cyt omet r .rl‘i’l lre 2 (a) and ( & (a) Schematic Ala

represent 3i(Bh of various trlkcated azurin conBaructs
and thei rTipdl) fication profi®&s. Various fragnBamts of
azu gene upf®)fused at theT8t,Phad of the gst gBpe in
frame, (b’ljyr((%f— azu fusi Orp, Phat®irjSer. were purifHeed
after cellyl gg gr owt h IieDed, %4&dt,SPhel adgled on SDS- PAGE
and visuaY?4%4 by CoomassingRLsEs St ai ni ng. Fi difite 3
(a), (b) and (C). (a) D agram show ng constructiomof
a GSTGFP- azu 50-77 fusion protein. The gfp gene was
introduced at the 3 -end of the gst gene (for GST-GFP)
and the azu 50-77 fragnment wgs then ligated at the
3'-end of the gfp gene in franme to produce the

GST- GFP-azu 50-77 fusion protein. GSTGFP- azu 50-77
was purified as a single fusion protein fromthe cell
| ysates. Purified proteins were run on SDS-PAGE and
detected by Coomassi e Bl ue




W@ egos/08¥5e)r ans showi ng a ki netic study for thePCT/US2005/035758
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staining (9(b)) and al so by Western blotting using
anti-azurin antibody (9(c)). Figure 4 (a), (b) and

internalization of GST-G een Fluorescent Protein (GFP)
and GST- GFP-azurin fusion proteins. Geen fluorescence
was assayed in J774 cells treated with various
concentrations of GST-GFP (10(a)) or GST-GFP-azu 50-77
(10(b)) at 370C for 1 hr. Ten thousand cells were

anal yz eN0b3conseowt1E§/t sobesitnijons tadt affearél dbpstindane of e

| B Bl hsonyeligy 1ot bRl copibepnphy 2 e hiee,

i n@) hﬁdr@phdbldit?soré(ﬂ) &é Guang ﬂmadeyaﬁﬁl dT¥hd tafBdt ﬁbétdélﬁ?ﬁcfdi’fy

Fi gure a), (b) and (c). 5}1 D agram showi ng t

ex 3 SRI?IFﬂOAHH%ﬁ%(l majn fupefiAne Residhersarg dyidsd ayto gaslpwaSed on
ol30:11 ed t o

e il o R pddol SRR THICE NP sl iR

f usibstitutions entail ex&@nging afrr[mgjase of onwas thdsealab%gﬁir%doth& class.

t he caé%%x‘yl ena%ﬁof GST-.PEDI (GST-PEDI I | azu 50-77)

usi ng ~CopIpfvaiye SYhsEREANT,Y ?r%li’yn@ aReire apid mel%%la%ys

gl rdplatddl WiftanoHeR %ﬁﬁ)eacﬂi%f%Qilff&@ntgﬂss W ugh MR se68d e

chromat ogr aphy and run on for size

d efesniPR 8¢ [ona a§ e S@@gﬁ@mdgbﬂ)mt nnglhefjcthe@ntmfy of the cupredoxm

rot
oothtzy sty 3k Bfbdect Rk RO PPHELD Byt iR ety
detreconteraplatby aﬂEﬁﬂ (bﬂ theriaster@tiondo CotteQis Q¥dHCAckiyity WadpbRURble.
concentrations, as indicated, of GST-PEDI || and
GST-PEDI I | -azu 50-77 were i ncubated wth U SOwel- 2
and FBT cells for 2¢pf2 af { GEn oMl Naldae cel | viability
was deternm ned by MIT assay. Figure 8 agram show ng
the localizatioflas$ the a-helix | Mminoagidsi n as wel |

as in the—Wa%w—n—S@—?—?—ng&%W .
Repl acenent qfy g ami no AWFECHs, MeteAlay Yok fewo. 77

domai n by pro |n reS| dues is indicatgd. Figure 7.

Di agram PEDI I | - nedi at ed cytotoxicity of

GST- PEDI | | rggedleydisphilicusi on pr ot 6y Segaibnst

U SO Mel -2 canc ells and FBT ce rious
concentrati ons,&gdsgl ndi cat ed, GS%S%PEﬁl and

GST- PEDI | | - azu b&ic7/7 were | ncuﬂatﬁlin,\ﬁlk,mykljﬁ@ Mel - 2
and FBT cells,.f ﬁ/#*h after which the cell viability
was determ nélésw assay. Figures &f@ and (b). (a)
Di agr am showicpsfothgiont r uct ural al i gn of azurin

w th other cupredoxins, as conputed by the VAST

al gorithm ThearN@ﬂéﬁiCm naI ext endedTymdys PbE aur acyanin
B and rustityann, berng—absent—+r—azur+f—have—been
omtted in the figure. The gray bars indicate the

regi onk abthazemhbodihérdf the firidags SURRbicapHs @rP Horhﬁﬁ'hﬁ%ea?
from_each nei ghbor. The bl ank spaces are unali

r §lgnticant Sﬁ*ﬂ%tmél% SIPHIRTI e Fe Perug A UBR TRsiugD AR TR Emrxgles

t
ooy e il HBRRS OBy Sltn S AR and
| iothes profeties lmlndtﬁeTcﬁh emlp@e&n]bpmsmsl @dlt B82-9DE200ahes of

the ¢ edOXI ro dat abase ac
SRR SR b R e g Banten &t i oo

t Betry &srhalh 88d POJEP&gzﬁésﬁgz&ﬁ}ﬁreQiUQ@ - PRI el B00By KGR he

bacterial azurins. Bacterial genus and species are

aBifrEalgartmdGitre o alvCurrOain, Strsk Biv ﬁﬁﬁas“sféaémgp Amlgj et
(SEQ I D NGO 44); Pssy, Pseudononas syringae (SEQ I D NO
45); Nene, Neisseria neningitidis (SEQ | D NO 40);

Vi pa, Vibrio parahaenolyticus (SEQ ID NO 46); Bobr,
Bordetell a bronchiseptica (2EQ ID NG 47). Nunbers of

i ntervening am no acids are given in parenthesis. The
CLUSTAL X software (Hi ggins and Sharp, Cene

101: 6427-6432 (1988)) was used to generate this

nmul ti pl e sequence alignnment. Figure 9. Figure 9

dep| cts a d| agram of the Laz prote| n from Nei sserl a

o o o, . e~ o o




gonorrhoeae; "N. Azu" indicates Neisseria gonorrhoeae
azurin; "P.Sp" indicates the Pseudononas aerugi nosa

WG e@nassspept i de; and "P. Azu" indicates the P. PCT/US2005/035758
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aer ugi nosa signal peptide. DETAI LED DESCRI PTI ON OF THE
EMBODI MENTS The present invention relates to nethods
and materials for delivering a cargo conpound into a

cebl, Prilelnis 281356.3690 NOSH! UOspeerRRMMIARSGY, BieNBALP piais
inyention is acconplished by the use of a suitablg

t r AAEFoTucyERl ppraparisga of p Narii of ths supigderin eniry femain and P.
in ' | . t he -5
B ks e e
i nlebsitien abonti po & daxiter embodinfenmgsigificant sttuctutpl RBIbFY

containing a "cupredoxjn,entry domain"., The term
" RV eti AT 2R ihe oI TP domayand 7. ageeirasa grurin
CUREIAE02771 Sidlbel RRkMERE by Sing mmAEFﬂgtS@&@ %@mﬁ%& éf Sander,

r:guired‘for the entry of” cupredoxin
cahdé!. Bigl.1233:333-488 €159 tel spedidici enehodinénys, theeD AF.EE adre for

. D i ins.
| BB B Bor T8 BB mpllas St el g, P dons
nuabloet t0.@ci ds, i ncluding anti-sense nucl eic acids,

dyes, fléﬁfespent nd radi pactive tags, mcroparticles
or nan% 1¢atiopsto the,gupredoxingtrydomainenn bsrmaagdeiusing methods
MOLRGH if $he R1Rlch 281Dl idedchi di i
oAl She S ich oSTOh AL 167qcRC B e -dlle B0 Buoaepesip,
orfdarepmhisantiagtand PCRivutaganesisi Site-dirbrtedomptagelexis Cargeran

AZbH | . azurin from P d nas aer ugi hosa.
2ol £ ke P2 el T SRRl 5255
agl 9NN easetteSiniakeehiy, re§thietidredelBetivh nRdbhddis§ Wl ef al, Gene
dgggbg" rffggs to a fragnment of wt-azurin that

i mArUdes (AR etberdeguatecknianas candermstformesor the cloned
endK 2 W EN . ofj ts

ST Prbese s R Efldn o BaPl s BB RIS,

r usiclectidasiengoding entpysleromavith strucamasgniddrhg testhat of the

R SRR LIRS By bl SRl el ncto Tt S SIS i

gl nosa,

methe 2191 FurRs, préeinsseiedulesdRAAES WREBBe o vBidn cupredoxin entry
pggahaennlytlcus or Bordetella bronchi septica, anong

otdQEIRY1s M3y besynibesizd; byanethods thatraoweldb kpovmih the art.
delivered to kill or retard cell cycle progression in
a cell, such as a cancer cell. Such a cancer cell can

b l?cﬂaic Aleidalﬁmldm;;_ fan aadhé @rxpwﬁmtm]ﬁﬁ&brlnodll?m glna é(ll‘((ﬁﬁl;]@fraf a
C ol.on, car.ci noma c mphoma ce eukem a
cgwreg‘lﬁ"{' ij‘?@'s‘ﬁ@"@'gﬁdﬂﬁﬂi toa &afﬁ" Gompeynd | yer |

bl adden dnotiRf Ssped] Me HRIsEt HNBRLIES plovidRER Fl?"lgk Eﬁg%olg&ﬂe

exanpl e, the cargo conpound can be a ce y
c 6Reading iusioaiproteis gemprsing 8 supradeyi biitry dhepesm teked to a cargo

Ki FaleIN o) u .16 21 or 7.+a Suj cide

 cERRGu Wit car B s CpralfforHepf, i bilele o
C yrtadédutecncoordinigtte thel invantionogibeapopatedbph Ebibisistedh Fknown
intgh@euki 1, interleukin 2 or_ granul ocyte-nmacrophage

c GReonguesIp Aha att ; iy ipstaoes, mugleior quesicesfor theicpredorin
agntry & ' iR Simnid
o B R o D T AR Ry YRR iRy
o Arthdsistdreslanbgy dhe Inaelsiesicif sequampen el then digated in@dedyith &
a enmbodi nment,. the cargo conmpound is delivered in
opgéeslra% 8 3ﬁ8f1§{°@°igﬁn&ﬁ%g%o’g’f‘tefﬁgpt arget tissue. For
exanple, the target tissue can be a cancer and the
cargo conpound can be one commobnly used to generate an
i mge for detection by X-ray conputed tonography (CT),
Magneti ¢ Resonance I nmaging @WRI) and ultrasound. In
these enbodi nents, the cargo conpound is a ganma ray
or positron emtting radioi sotope, a nagnetic
resonance i magi ng contrast agent, an X-ray contrast
agent, or an ultrasound contrast agent. Cupredoxins

" Cupredoxins" are small blue copper containing

T L o . o g, AN NN



The azurins are copper containing proteins of 128
am no acid residues which belong to the famly of
w@psesksss ns i nvol ved in electron transfer in PUHOSH05/035758
and certain bacteria. The azurins include those from
P. aeruginosa (SEQID NO |)("w-azurin"), A
xyl osoxi dans, and A. denitrificans. Murphy, L. M et
ah, J. Mdl. Biol. 315:859-71 (2002). Although the
se%;gnce honol ogy between the azurins varies between
60 Maheds ¢fDdiveving arGirgh SfommampdbsingseGuphatosin Entry Domain

nol ecul As hi gh, azur i e a characteristic
b- sand cgbﬁvi th g{l aé@kgrﬁlgéllé{n%p isi)F 4 @%68 A atﬁ RE
at dmrviigh rahmaBapbalieenbiandstad $aE pfotglh @argd fcofP6unds inside
pr otqilaqn Ig addi tion, azurins possess an essentially

S nedidpellny ?%‘ghgbieéabét%lﬁl- Shemod a4 -4h@08Yp Fier exsampde, a
( Mg RDoRfinedd BSici : & rotei
U i diotl 11 b3 a0 ARl e a7 0F REARKER IR Rifrotein
cy ahoisizanspord of dengy protainsdite mamemalidneeiik.eScfwaap SR, epalt

nolecul are jn.thei xi di zed f.or They

oo L &eft oI FROHE b0l Aofnel b8l Eimaitt hat sibobthen the
el elphi-belicdEdrit&lt and SHtitRe Eﬁé%l&;@ﬁl@ﬁmfrbﬁé]ihﬁ@ r@idvef Bave been
structure of poplar plastocyanin in 1978, the

10 s shpvem fpdays enhagend Roswtinkasaietels, trappdustiondepaias. Ho, A., ef ol.

Ch nt pl,ast ocyani ns.

G R B 3 b B P A b SR B A e
metdsolds., [tanthetdfiere polxdvad, it nolatlivdeugoasobie prosaftiimedtién that
1.33 A.resol ut.i S I D, NO. 2 shows the am no acid

s egﬁ@_ﬂ 8%0 gt l_ﬁg%&:ﬁ%"ﬂl ql?%ﬂienﬁat%ﬁ‘&b acterium

Phor m diiéprésafd MOSHIoh eReHakRs tHRG1sS SAHBES urfld ntﬁg‘gﬁ&%ms

armng pl ast ocyani ns of al gae and vascular pla
15 ( thgf facibipays the gy o2 rafem eompoundtinie @rvellh Sudhfragmyahtmmomake

o RS , RE gt BEd N R LIFR SRR SR o

al pila Iposé uchnsethet, \alleea]fﬂreﬂdnén ﬁh@@wﬁggma&% anchrl @{é&fance
roterns). tructuya eatures .| nclude a aistorte

t g?ﬂd:%@atzpﬁrfg%ﬁ@#eﬁﬂﬂme edict e grpisexia figementaaters a cell.

ei gih-BéthedidRsl Bise@® AbwY sBitlhis P& s oﬁ?ﬁé@é&éﬁ%@d

negati ve e‘%atch, and a fl at” hydrophobi c sur
20 co%‘é‘é%ss%li evé.s optimized for its electron transfer

f ' ' d hyd hopi h :
or oposan PR EARGAR 45if: BRSa b ER e afi G vl

r egttathaitopaubredosin, dibleas akin i Pi galidifbsa (SEQ ID NO: 1)(“wt-
cross-Ji n{éi ng, an% site-directed mutagenesis
exHFEFPeR ot oA fhs yaro hepisrim ot Eidian dmippsgm (SEQ ID
negat by ustioghnity #6APIASAE dalls EFIIO: 2);
inter a)éti ons with gjﬁéggghzrygﬁ%&{‘b%?ldgﬂsd@va *ﬁ]dgtoéé)’toﬁe

25 nopserdagrunimGonudvdtamabatiey osiaphistds ¢3RO IBINOt 4)pazurins from

tr f,er paths i fQeyani n.. One putatijye n
BB e SRR NG P Rer el sdiaeBig NG 50,
ankibiioyolaeembhacsIBEQID-1G P15 EBor¢eRRE brdrcBRESici(SEG D
|gH he_hydrophobi c patch, while the other is nore
| ét %> LHpGYRBYR AraeB yronp Chlgrofiexusyrimtiasiy €82Q HR NO. 33 and
n I . ' r N ative patch
o) SENCRIES 2 QR B I ) bl R et
30 ( 1¥eproteirusii atharamindiusits, teaatgods Hhleedab ueupeBREn entry
cqftaLning si ngl e-chai n pol ypepti des obtai ned froma
t H1%EHi 1 Tus. The X-ray crystal structure of the
oxi di zed formof the extrenely stable and highly
oxi di zi ng cupredoxin rusticyanin from Thi obacill us
ferrooxidans (SEQ ID NO 3) has been determ ned by
mul ti wavel engt h anomal ous diZfraction and refined to
1.9A resolution. The rusticyanins are conposed of a
core beta-sandwi ch fold conposed of a six- and a
seven-stranded b-sheet. Like other cupredoxins, the
copper ion is coordinated by a cluster of four
conserved residues (H s 85, Cysl38, Hisl43, Metl 48)

.. T Azl .




auracyanin A to be a pol ypeptide of 139 residues. (Van

Drei ssche et al, Protein Science 8:947-957 (1999).
wWoR®58885®y/s| 23, Hi sl 28, and Metl 32 are spaced POI/ES2485035758

to be expected if they are the evolutionary conserved

metal ligands as in the known small copper proteins

pl astocyanin and azurin. Secondary structureprediction

al so i g \@beSerhbtiimans apmewgem RS AuBredoxin en

beta-barrel structure simlar tot of azurin fro
Ps doataimielivers e cangh nompounddntol secsilon yam, ax Piveor mpim rFor
ur a uence

pever a .fo hav
o B Enie RS ey DUSBEKRL 0 ARPER LGNS SRR EH Biletonin
c | agiBedomdii andy edrgh bompmﬂdab latcyll whbe ,BuélP
dence of azurin is roughly the sane as that mnth a
S¢ o%é@ﬂ%&e Igedeliuery é‘lqyfbep*lcb@YQ%?‘a iTnby aisling the somplpi torme
N- | f
i SETL o2 BIENE Barf B O bR, Blood H86 BLRhe! Roprow, and
| dret@pingahetmptal S]ln‘@ﬂﬁ mcthapatdens dﬂel%qemaE@scb b NBievdd by

T Ory e T -
AAMLZR T may Beeused !f&%@ﬁpéﬁn@ }%@ééltlg dahoiSsandard

cupredoxin fold. The cr¥sta ruct ure of auracyanin B
10 £ r ByRPERES o BT ERIPOBdsAlgtivaediby Hheprésentinwmtidin wlud(eamare

et 2001

iy R RSt b i,

nohedeit ecids incdudinganti-tease fuxldibadidy tydshmidiagdresleddr

cu redOX| azurin. As in other cupredOX|ns one of

t hBAeRa] ?G&ﬁa’gn?a oggansandinorganig mofecylss, spisl méwl%;eand

angryghe other three lie along a large |oop between

strands 7 and 8. The Cu site geonetry is discussed
I5wi th rdpepe nmbOQImemh e detettable aubsthnep o encgmlphat, wélenresdeat

| a [ e crystallo

L AT AT T —
pr aiehlab B-gattosides; boa tdamlapﬁnednblaﬁmn@mcﬁprow‘m {shRlivered to
cyt nq@ane an N-termnal, tail that
ek AT P R EHo S i, mispopsrisleR wowHopartiles
t efaB&ES with aQi%fé@faBﬂe sBbdislce %9‘9{1 ¢, A5G ‘?gubstance San be

el ectron-transfer pr ot el ns e am no acl seque
20 of delivereB. Ope wxaraple Oﬁme‘@bhmepamtld%sl\mth]mdem US. Pa( NoBl ol

e E RN 0k Vb ke SR Pty R

f reforé&ive oMk eualﬁde@dd:ta‘bltﬁ dudStscek N@?ﬂno%% eHose Halid BaRkKart.
Accessi_on No. S%ﬁ@@ Fseudoazurins The pseudoazuri ns
S

are a fRFPPgempo BppaEEo é‘HﬁP%nﬁﬂ-ﬁ@d@P%@ﬂ%ﬂdﬁ@hW that is
p ' LndS;

B T R OB A R e R i bung
25 SE@agbgNOradonuthide S¢intyaphyr ﬂmﬂameeemimdime‘ms tloef cargo compound
psgudoazur i@ 1?lov\/s t ft it hasf§%f|n1la structure to

the? ‘?H’ﬂ 0 PRBEHR {HEFPOFS 9 CRFShiseBLY
b @&dﬂﬁﬁi@teiéd%% Q chg@%@h@SundT%QnHﬁic@ e ﬂ‘rﬁg@ B5teRe 8By Xray CT
bet ween t he overall structure of the pseudoazurins and
azZVR{ aad ulmgguad; Es”h%uafhamtstmt;ort efraiadiogudide eargo snmpourtdibat is

I I NS SIS i.ng of
HERRTY T sV B b0l Sl IR R0 oo
30 candiahuclida s@mltlgfa@hyi Inosmme eattodingdey therbupféﬁoxm en domain
pseudoazuyri.ns, for a flap containing a ort
a-T&Y fontaifhe r%‘HP%PciFQP nﬁtof @’#Tbﬂ‘&é’scaéﬁo PORPOREH pTélroﬂaﬁfom
site are the conformation of the MET side-chain and
the Met-S copper bond length, which is significantly
shorter in pseudoazurin than in azurin. Cytotoxic
Activity of Cupredoxins Cupragloxi ns have been studied
extensively for their electron transfer (redox)
properties but until recently were not known to
exhibit cytotoxic effects. The present invention is
predi cated by the inventors' surprising discovery that
cupredOX|ns as well as the |ron (haen) contalnlng
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U S. patent application serial nunber 10/720, 603,
filed Novenber 24, 2003. These prior applications are

whewelgssihcor porated by reference. The presentPCT/US2005/035758
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i nventors now show that the selective effect of
cupredoxins on cancer cells is related to the ability
of cupredoxins to enter these cells. In Exanple 5, the
l n%ﬁl@bdﬁh&nﬁhﬂl%/cﬁﬂgafcoﬁﬁmm%i'gﬁl%nﬁrirﬁﬁ br PJokitonGhilti
These cells are ascites forns of murine reticul u% cell
s aFaiRIECtORS; A NIABFtisRNgande inagipe speiract egent lan Mexaqohirsst
v ve shown that an
azu?éql(Ei q}%&d&lﬁo C%H{r?%gg%% outer menbrane from
Nei sse rUm;as@irﬁ@okmwmtsLmitable &1 WP ectdrgCednhpoudds BElude, but

b [ d h
5O B e St RS ool oo coen v
ON G ERFRAE MG BpherleNRIrRELR 1s \éﬁ%heﬁhlﬁﬂigﬁg%’?mét? i between

conpl ex" contalnlng acu Xl n, or a
C uﬁﬁé@m%ﬁmg mpietiéseuhditioe mldr«zimbght dio thpoemkxt, tthatermmqtlml dafner

cel he C o0 .conpound
i oy BB sPuefo Fuc oI008y SR S GORRR Y BN GF vl
cowhlchprodietdwetdu@ioniin eReticnd téwioh ifa SOTTRGEA B Of M\ﬁ{able
known to thQéF skilled in the art. For exanple, if

10 ¢ afErctagisfenivaming Sgrfgqt@‘tt@plﬁrogphewuyél@@wedgn H%Z7225A2
t
A TarRExpaayy e RO BiefbrintS, he RN Bl migrantyre
I | kldes wanpsphersspippdaxesy yemles:mdrtbdﬁka T Her bi@imﬁiatlble gas can

herodlr ctI or tgl} atsg{:}ﬁ er IecI via, for
exarr%lferﬁ Ogoﬁ PR £ 5P? PYidesthe y
Dogiiferenddir dchy@nidit) Andd (1N 'tKiﬁfonerJt 1@ul@tra§gtﬁﬂ Bmaging. The gas is
transductl on dommin that allows for the transpo 't of

5| i Fhearpuaieds coninedimibamigiesehercorwiieh Isattaehed mlm cupredoxin

no, n r ed t
c u{)hrtéﬁdg)m n p?g@gajlll ?lac%)%%?ﬁé%‘% gﬁ p;fg %?a% PLhtel 8??‘8‘91“
dolwgicror btytven duﬁNezdm Kircese ISpecyﬁd examiples ofucthconaastlapgéat es

h I
| e B iaermnaned podERer o RN Ra A PRIRY §1 BRSYei n can
benddﬁ@éulaﬁlré ﬂ:@éﬂtbﬂ hdéing Bﬁ)tfd@@ %B@Eﬁtldeb Bkg tid8mifetics.

sel ectiyvely into cancer cel odi nent s,
por ti oRS-H cantas Az UHakle fprbge aswgq @Dmp(mnépmpkude but are
rmf‘ﬁqnféﬂg né B Rofe?R g%r ab%gllbf' orl"ﬂ%asv(})fggtoggb g a{och B‘Fﬁlger

t he cupre Xin entry maln Consi S

C Ulr @xchmesiter, funther complnemg ahlogtiondh @inkidg mdi@ndt, Nbatvkelr thy pe
protein.. I n sqne errbgciw nts, the cupredoxin entry
domreﬁ%laﬁgfrg ampg,and fherd-rayghsprbing aieuss. dﬁléﬁsﬁe%@ﬂbt useg

g)uﬁém(?ih >akglebni#t A&ty St l@ec ngf cGntralsPa%:ﬁge
enbo ment s e cupredoxin entry I'n consists
ncompsised @ﬁmﬁalamlates $021&Si BateNo. Sama594 ond paljchelesor

crair R NS BBy CER LS maby a1y b e

altieelos8 %/ ed Reerdly] fluBatleRCRusted @BbleXes 1lve bedsdiscddiedbs
93{ﬁam no aci d sequence i dent Slté&]aor at | east about 99%

%y%@#astégaﬁ%ﬁcgewéem Ng. LeduBFEBRP H144%), acbBICT
heW@ 9@/112@5 ternms "pol ypeptide," "peptide," and
"protein’ are used interchangeably to refer to a
poI ereM[choa‘milsh egeats witatds ifcdu:ss as dhrgo compounds include, but are

tide" or "protein" y be .

H@% O’Qﬁ ‘Blﬁf‘ e RAgEAETeSiqanstaldpas SaTher epmpising an
protelns and cel lul ar conponents. Alternatively, a
"pol ypeptide", "peptide" or "protein" may be
artificially synthesized according to nethods wel |
known to those in the art, &@vd thus also be free of
other proteins. The terns apply to am no acid polyners
in which one or nore amno acid residue is an
artificial chem cal anal ogue of a correspondi ng
natural ly occurring ami no acid. The terns al so apply
to naturally occurrlng an1no aC|d polyners The terns

o, o o o o



Wt -azurin that are suitable for use in the present
i nvention. Such a nethod can also be used to identify

wo cagiessvs of ot her cupredoxi ns. Exanpl es 1 anBCRUS2005/035758

descri be the construction of a series of glutathione
S-transferase ("GST") fusions of wt-azurin truncated
at both the N~ and the C-termnal. These exanples al so
desgfibhelihliag Rishdtf, 15 abdrRBerOhe Eiifteddidi BifiryPd |

pr ogucts. 'Ex%npl.eilg shows the l%ilﬁ?er nal ato%aﬁﬁg?dtgﬁch

f uppigmsgiaiicInetal ioed. | egparappg:tichethkions are pussent inde form of

in ' emai ned. at ri.pher f th

col FETSbipRlles ool IR, WS PERR0 sl i o

5) 5an60,182ueS@ B PxbrBEs bLxHNRtorS for\WarandgAtiey Méthl BAsHor A% in
u 36-77 Furt her truncations show

wa SEQ LD No 7).
3t haR] Gprirpst agents. 465 Aat. NS 0 2Ry US) PatsNons.86héal I, aedil.S.

t hegi %?S,Qﬁi,b@éﬁﬁk&ﬁbg&r{@ﬁgeﬁ&? ﬁgrgﬁgggs luPefFHor (S(}r%@eszx?l?g more

hi ghly inefficrent. ations of ‘az
( SE@njofe N@em@gnetio nactal iGDFB Gse( IBRARI Eri@st abO)ts. a0k, #at! No.

67 | D.NO. 11) denobnstrate ver, ittle i

i n? ’érzgfgﬂ::@gﬁr{?ﬁ? P%fﬁ&%l%tstcmaosew CePIPTIEgdehitparamagnetic metal
I niodk s 8§ MRIIcOfiddst 8fenttot i nterfering with the
sequence at or about positions 66-67. Froma practical

10 5t andpdispothemankpgimenii pepseq cantound és dlivereil tokilair dstaf@ell

t G . nmbodi nent s,
" gl SN 00, RS i, SOUR SURSELIROL e o
doepsinple, lan osteesaevhedicitpiuhg odrcinbma el ol daftigiihd @, @
wpazyrin e domai Pééﬁm ains at |east amino acids

t
lyfrg;. 9Ha oF ’v!% 1 Eﬂﬁ‘ oL, | gFsppsaegmagell q;rﬂa.rgqutliﬁgrr, bladder or
enprosiaRAtciimd k1. IFHAY SR thd &?gd’\édnﬂg)glh{i galgl%,t % %’ell cycle

domai n_contains at | east "am no acids

15 \wt copstgl preteissurh 45 n¥dy 2 gyclintdependontidinase ifibitarenuch af p1é)e21

in i . s .- ri ry.domai n .cont.ai_.ns at )
| o33, @ hichibBrotin 3 ds A WRIED W EBRUBAS, Réytolgpe or
| notheratrivamosmdoldione piotedii sucheas imer@Rikiron intkA&NK 2 8ZUr i n
ent \%uldormi n contains at am no _acids 36 to 128

.|l east
of SR A TIaCIoBREE %Sﬁ@}lgﬂp&f%?ar (GNEEREY: o8 ateydn, waelt as
g i 1SS BB

20 37fyagmant ghenerditheshoud classas obfompvandsis daliveed. t he
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Wt - az Uk . ontains at | east am.no aci ds.
05 Dot Th Vel SRARHRLEORS RS efhaa et n BuRe aiicnaine
enfoo dnenefithe atfovt leinsies W€ Bdrhundd. B Yot ardihb leMbSldeMt, the cargo
domai nPﬁc??st ajns at. least amno acids 53 to 64 of

wt 2O § BPody trgatycanaen Juridregs inphade iforevemple, $he

| MRSUraL; [iBSerbHBY ﬁﬁ%ﬁ@xeﬁﬁtﬂaﬁo ﬁ%'ﬁﬂd W@ hsBIE "Bhe above
domain froma .c;fr edoxi n other than P. aerugi nosa
azxeinples pre prpYifled fon illustrivini andyn trsany totier sughroeehpsinmdsers 1y

d ' be .a fragnent of plastocyanin fromthe
Cﬁ%ﬁ%@g@%ﬁ %ﬂﬁﬁ%&ﬁ? ?i?‘um | am nosum (SEQ I D NO 2),
rust i cyamiortohipethdsiuRiRE idr Wairfgecraﬁémﬁ&?dé,s F&t%ﬁiﬂn?%c\g%,

3) ilﬁ%ls_eudoazuri n from Achronobacter cycl ocl astes
| Byt

ingyagents siahris pitEgePsesasoring sylfenatesaeitroSBEzas.D

: . j ri i ngitjdi SEQ I D
NG iR b R AR olis SRR Bkl fuPiebeis? morke,
36naloguesy aml dyriaridive bndloguesraatibietied yich asignthrabRlih&, NO
3%§é azurin.fron1§%&detelLa bronchi septica (SEQ I D NO
32) SOTEHS; PGP EGCHRARY G, 2pd PHcREIcE; enspanes Bughas L4 3)
or an auracyanin from Chl orofl exus aurantiacus (SEQ I D
NO. 33 and 34). In another enbodi nent of the
i nvention, the cupredoxin entry domain contains at
| east amino acids 57 to 89 &f§ auracyanin B of
Chl orof | exus aurantiacus (SEQ ID NGO 38). In another
enbodi nent of the invention, the cupredoxin
entrydonmai n contains at |east amno acids 50 to 77 of
Bordetella pertussis (SEQ ID NO 39). In another
enbodi nent of the invention, the cupredoxin entry
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I n anot her enbodi nent of the present invention, a
cupredoxin entry domain is chemcally nodified or
w@emenssses |y altered to produce variants that PEL/EBIW05/035758
the ability to transport a cargo conpound into a cell
For exanpl e, Exanple 14 shows that wt-azurin having
proline residues introduced at positions 54, 6 1 and
70 ak@eaimiBe; thiheiprdtbin thadsBRbSmhivitse; Malpha -fldtSse hilbitors:
anot her enbodi nent, the c;gredOX|n entry domain ’
c oigrbitass 0Bl Thnis diydeaky statoitbdediyilw cerge Bipe 8; hormonal agents such
135 r IXXYXKXXD .
R P R TP PRI R
gl ynd heeiniinighotniomsieleasiniK hosndng ahfagodel, oétrestidWe@E N0
aci d. gﬁg Exanpl e 17. Variants, of .a cupredoxin entry
5 do PPl - B uRioR pgrats, SY6 ap geieinasrifingior theip Apaleasand
De e Hiv¥e SnidloBibAEL AbiRshSla gl i
native 1conpolunds el t%él?ﬁ ?%?%ﬁ?ag?ﬁg{(/ﬁﬁggg i %%%ﬂedﬁa%}tmel
pafTaxal ™3, dosetaxal ( Tooters and sheqr anabogs,rand @pottil sy @ik as
t hat ve tructure simlar, but not jdentical, t .
o e LGBl rt ki S et
c eepipbdoph9NFOKIAE) tsxa0Es; Shdl ®pididiBse MAMIBHS pFRYI-HBtein
synthesi zed or froma different evol utionary origin.
10/ fransheraseyabibierss and miseslignepus peenthaich mp hydrpxyured, engt h,
i f i ' ' i.fi ed am no
acPIeSEARS Kk, Rl RIGRN RS BRGH i iR
busudhirae cisplatih iand tatioplatin; amd ethet 2ents as@l dsHnficcah&giafdhs
that, are substanti al |l yhonol ogous tgo_the cupredoxin
enEY9OREEFI By Holdgtalzesginse uod erpagroinfrcigsygmmune
90%0dAfElhrs S moicl M artBedmEs.t y over an amino acid
sequence of identical size or when conpared to an
15 31 i gnecRepsesgaiatee xamplss off theseclagseyoliamtitcaneer pad tyiptosit
by s T "percent . (%. am no
e R B ] Bl R o s
d onﬁilophasrﬂlamfidmnl_dbﬁﬁtbapg,eﬂelp]ﬁ%&, ifosfeiiden Eﬁ’suﬁgn,to_ﬁﬁnustin,
percent.age of am no acid residues in a cupredoxin
e TS AUt A TP @0 RIPISRR. CRPATHeAA, HIS et

r efisligsink, mécAHAcRidal MR RIHRNEGMBER JARIiNG

. gtaaabine,
sequences_are al i gned. To determ ne % am no “acli
20 j gEmerpracil, sloyerahiseshysirechitridgndsimemitticitt, idredesis Arlyomyraps

ar .1k ' t maxi num %.sequence .
o 51804 SRR 9 AYFR! DRl MU R B Een,
c odiscadlernedlidas, viretistin, vidbiastg uiioetbihél Rtkdtt, YetopdBidB Qtoposide

aci.d sequence I gnnent. procedures to determ ne
o PROSHEEs, SERaSl, SHSBTAEh PR o GATHS06 i tine phosphate

t h&ddinh, - flfedrhi T il apl: ,
SR UG, T g Rile) ROl BOIRHLES, IR itacon
25 s ofntenteran, interleyksios tabdesleulyin, Hlgprstinie ssemmestimstitu¥inesb, BCG,

anj Ci eguences .ar ligned, the % amin cigd .
i RE oG ARG G, SunPafbisemr EBhn budictois,
Wi dltretaminen@al t0pdtech Gid\wap ama@%r@@fi%tﬁeﬂﬂh@féﬁﬁ B (which
can alternatively be phrased as a given am no acid
sequendéefaredymempers ob thescorlpssessiaelude, but arainat e tao
ach.dr: u 1 ] t | . | ASt Iven
b SRS G888, ERRLb . dsonlbicl, Bty AR5 cal i,
30 acingingpeteung mosthdtrbaate] mythoptéit! mitdkEimBescteidasbRid TS, or

nun&er of. Q?hno achﬁ{esidues scored  as, identical .
el CRETYHY T HECTOWatle PR APIgRHTEI SR BGPERA Qiesine arabinoside,
algorithm s alignment of A and B and Y is the total
nunber of amno acid residues in B. If the |ength of
am no acid sequence A is not equal to the Iength of

am no acid sequence B, the %%nm no acid sequence
identity of Ato Bwll not equal the %amno acid
sequence identity of Bto A Changes can be introduced
into a cupredoxin entry domain that incur alterations
in the am no acid sequences of the cupredoxin entry
domain that do nullify the ability of the cupredoxin

. e o o o o o a o -




one class is replaced with another ami no acid of the
sane class fall within the scope of the invention so
WO 200g/088508 he substitution does not nullify theP@UB00$/§35758
of the cupredoxin entry domain. Such exchanges that
result in altered cupredoxin entry domain activity are
contenpl ated as part of the invention so |ong as such
ac r
o A ol Rt S cRiboside, cloposide
s ulpbegphate oo tesripoaids i inelphalam srmhl@tl(le;)vmmunel, kmroskhné]aindesme
‘i\se)ur G@n, Asn Lys Asn (N Gn, H's, Lys, Arg
(tsé) Gu du Cys (O Ser Ser A@n (Q) Asn Asn
GI u (E) E)@ﬁﬁplé\;ﬁ_dif aﬁhyan(:@)aneromer e«inato%aoaagﬁhé u%é'ﬂgﬂ efé%asgoG n,
Lys, Ar eu, Al a e
S o FPEBRIHS IbKedhrfolleing ot dRgvativag as obedsin Gyrmee

Ph ?at%}issN&L @3%@] 8; B 977:1-;9@8@‘_'39(1\%2%2(4@ ,O\W%?s/%b;zg B Lev

( 8)98/1351921' IWO'DBfOl(lZ’Z), VE@r998§lQQ24’ L, \WO(8Y0ZBy 4, Wiehe9/ (0384 8. TWIO

(oD TPE 99 R NER SoRa gD udia vl Fus4Row S

t hay/5a% f£ WO 09)548 e WO9L591 S WO 99'7@72!9' W6%3 and WO

backbone, such as a b-sheet or a-helical con ormat1 on,

10 ( 2 POORE8Ss ﬁmlgledep@rsiﬁnﬂymse ixrobitars asyfouml m(W)O 99244361 (teealso

h t
R N R R R R R
| NDH3099 ksl W@s%%@% candngents bub-o6 Hgdse deycap&t geneScall§y and

entareiicali gy B NonNHer i haAnR g Rl ehieh Wy agepgan
angs B@ploGhds ethmwmnm%bd«ﬁatémﬁkghﬁigjf Ao mlﬁh@@%

an ani no” aci one ¢lass I s rep ace
15 anthese elciresest ingerdionh) mch s AR medulfitats, ERi hddulatotsewisic BHRH

PP PY PRy ERp! GPRh. b BIOT 6 Bt RantS

Su ch eXﬂibw’mgee ombl&herapéﬂtib tagéris, 3VHeR el dH h@é’di’%é €bmpounds
e contenppl ated as_part of the

d t t
i ﬁ%ﬁ?@%@@%'m thesPresrihnyeRt o mpy bs uggdp Fos exemple, in those
-

a%@urﬁs ANAARAd3E R Hlk’ﬁélﬁﬁé Dggl@ﬁé%%%gal’{%ﬁ)l d}%'s_lgthﬁlév&lts ol

Nor | euci ne, Met, Ala; Val
20 hy deteptingd by @esf oglinary $kitl indiedire Asp, G u basic Asn,

G@n, H's, Lys, Arg disrupt chain

Pharmaceutical Compositions Containing a Cupredoxin Entry Domain
Pharmaceutical compositions containing a complex of a cupredoxin entry

domain linked to a cargo compound can be manufactured in any conventional

25  manner, e.g., by conventional mixing, dissolving, granulating, dragee-making,
emulsifying, encapsulating, entrapping, or lyophilizing processes. The complex
can be readily combined with a pharmaceutically acceptable carrier well-known in
the art. Such carriers enable the preparation to be formulated as a tablet, pill,
drégee, capsule, liquid, gel, syrup, slurry, suspension, and the like. Suitable

30  excipients can also include, for example, fillers and cellulose preparations. Other

30



Gy, Pro conformation aromatic Trp, Tyr, Phe In

anot her enbodi nent, the variants of a cupredoxin entry
walooveiossskave a significant structural siml ariP@I/Us20Ps/035758

aerugi nosa azurin residues 50-77. Exanples of studies

that determ ne significant structural honol ogy between

cupredoxins and other proteins include Toth et a

( I Y,

(DexaboRgsa Bl b LaFprO Rl A0R bnis MRS GBHL Vit

t héhicepens g qth@nccre;vtablmaldmvas; adpvasrandindesa azurin

resi due 0-77 | determn sin

oo 1 seh s betfiofytaf bR n My HEil. the delecion or imaging of
6: 33811 895 of 16 treathREEdf LdoallitioRi€1hted fScelldlcdbtor 3P B
(1995)), In specific enbodinents, the VAST p val ue

5fr Brﬁvsntmtbermﬁ dibecempasifiensitanpe admisterpd ingn ampeunt sufficient
cugy u
;oS Gt Oy Bl ko MR PR oy AR RAPRARE Ui i erein,
abtlutter]IO“aﬁeorﬂrtlolneslateﬂ haresatanet tololl Heath’hretﬁetrh&f a disease, state,

enbodi nent i gni.ficant structur tmeen a
vaP} SsRe phirage &?ﬂ#@&&fﬁ?ﬁ aé?ﬂcfﬁpcy iy 0%3 %ﬁlP 1ife when
aeEsiahaHes With atehlfhy REIH KRS kA ad aeteﬁﬁn&?bﬁete%&&ﬂa%d 18ed
usi ng the DALl algorithm (Hol m & Sander, f
10 233@2@%1@9%@9@3) ypicrHy.dhelast prgarismdeln n‘emtnsal Stuhh aPiL|
? ﬁﬁmélpalrmrse structural conparison is at
Ieas 0 .5, at |east about 7.0, or at |east about

10.0. Modifications to the cupredoxin entry donmain can

be e, usi.ng net hods, known in the art such_as
ol r\ggﬁﬁ’étrétfﬂl QEChppositigns Centaining p Lagedoxin EagiarRemain

al ani necsRRRRIIAY corﬁﬁ%n@%uﬂ%ﬁ@ﬁﬁgg@ ﬁomﬁkl fg% gé: b red

mut agenesi's (Carter, BirochemJ
15 anby @i suitablvseweder Enmpinby ombAeed, 5hel4ties ?l)b)lmgual rectal

B R T A NN ST —

ot hmludmgmratzatdme,l inti@susealar, Rebduemtoustid istfacbi@ag! oned
od C%Pa cupredoxin_entry dgnmai n vari ant

E? f COMBRE WS and pharpassubieal famueions thegrof gan
don&amm&retéu ﬁtah!y' GhdbR erl el iy bﬁlé!vet ihfdflle éﬂ%urf)&g When
cupredoxin entry” domai ns may be synt eS|ze y met ods

20 t hedmiaistraige [to trat @wnndlhon tedated to redigiatch ¢o cel]odemthe ihe

et PSP R R Rl 5y RGBSR AR 5

‘l‘thet’ameMially‘leffdaﬁV@dirhourMU@aﬁ laghoft diﬁ:c@%jtbge\feﬁf de¥elop@ent
edoxin Entry Domain and qugﬁex of a r edoxi n

En?frr ot fncﬂlﬂﬁrlﬁfeﬂh%%ﬁlneémp@arsg)é Ress deing traared her

asﬂ%fmlnﬁttftﬁl &%&Qﬁd dgl@é’l%fegpveoeﬁl%ﬂng ?sswé’ll Q/Hﬁllnqhé: ca%gﬁlﬂty of

mol ecul e enco usi“on protein conp
ZSCu@psdﬁﬂkﬂleMMmytdonaln linked to a cargo conpound

where the cargo.c is a ot ei tid The
ol e A eTabsAiRRRan e sPuPagiabTERAS Bk pefexcimens
be(iigheiag Bt oy lidite@hutts, @a}b&tydrdt&wﬁlahﬁrdt Nhrggs, | N

the art. For instance, nucl ei ¢ ‘aci d sequences for the

c U ERealises esemino aridesueh arglyeing anfacv@darxteo hpueringtatsa phelating

el PSSR 3P 58 o
30 I mahnﬂm’lut\mrisjncpe&mghs‘@osfean@ glyeeral soligtopk (‘oﬂ@dilpﬁaﬂﬁlﬂcaﬁiéhﬂ?y

i nt rest t hods of EEI|ver|ng a Car ound
us%CﬁaJt lealarlg%&ﬁr‘?ftaeﬁ?%%ﬁ resgigst o rmmljnatgwlr SIE>T1][<)>gwal
arginine-rich peptides are known to transl ocate
t hrough mamal i an cell nenbranes and carry protein
cargo conpounds inside such cells. Suzuki, T., et a
J. Biol. Chem 277:2437-43 (2002). For exanple, a
short arginine-rich 11 amno acid (am no acids | -51)
segnment of HIV Tat protein allows transport of cargo
proteins into mammalian cells. Schwarze, SR, et al
Trends Cell Biol. 10:290-95 (2000). Synthetic entry
donalns that strengthen the alpha hellcal content and




and a test perfornmed to determ ne whether the

cupredoxin fragnent enters a cell. Such nethods may be
W@ s@d/088308 denti fy suitable fragnents of the cupcBEUS20051635758

di scussed above. In various enbodi nents of the present
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enhanci ng an therapeutic effect. The exact
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doses, and/or continuous dosing. Daily doses can be in
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' ntn%dﬁle&&r@ @hclﬁ&mg Bt et l@mﬂ&ﬁ% thH% &ﬁ)rés@ﬁﬁ: ﬂpﬁl’uoﬁf‘MCﬁ as AR
dosing form 1ncluding tablet, .V
ad migsiubatoratERomodwldtors avithi MéRHMmelléﬁmmerVlﬁ&idrgAcaIttMquues

Lon tered in a therapeutically
gpeéc)t%lag/1 ‘%Erﬁ?tmelng é%aggﬁaryl c enbodi nents, the
t her apeEharmaéduﬁcﬁfchﬁ@bslu@nsamedJﬁi acb@rdﬁﬁdérmﬁbmu&)r&emm?eguon
ng/kg of bod I.n specific enbodi nents, the

5dosan P%fpémUIa{e aaa&pnmﬂﬁ@eﬂ RAOBERSINgIHE ©Of IHreplyisiplagigally
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o P Al Db R e el 8 g processing
ab@ﬁ thezbﬁmpgshkgi detyveoagentspfiot irfhibitimy dnghdm&atm@hl& geetekion of the
of introducing co nds..cont ai ni n e cupredoxjn
onEPPPURNIY A £ BOHIE BHEST M Preratoe Waitbeah REHER
COﬂﬁﬂﬂkah@ﬂ%ation with other drugs known to treat
cancer. Such nmethods are well-known in the art. In a

10speci i Budeis seidmealeculastraceding® gmmgdoamrmiyrdomglin buea fusion

cu I of an cocktai l

co DR b St eHT BTy SR Bid o Pl Tyt 2om Ehosripa
C afite IVect&s cahd dsed@s gemB:ﬂheudpy védddrs E‘Xieﬁ@ﬂhenapy Reg6rslchs bed
her.ei. n eC|f|c$IIy 5-fluorouracil; .Interferon a;

Ve FRSEF 3@@ biectRyxfor examplRdntpveRpysatertien, lopgbadipgisiration
eX ANReE &t A 0.9 PaMheR. 4,998 410 1Bk BEARR, 8P Et)éﬁog%ﬁ%/ hnj?cl’%lgn

ot her such conpounds are known to t hdse s
15 ar {Chapah ek, Rteaiyst! dgrd il ESA ovol.tHepp BOGH-EA(1084))i ritheude,

bu 15}81 cétfﬁ%l&ﬁa‘%)ﬁa? %lfk lerzflet t|h§1%¥>¥ ggcg{ffcggir?cli]udae an accep?a%?e

O na
et Idmmm bman%mpﬁﬁﬁia klbu&&&ﬂ@&natﬂﬁ it WhicR dgdh@ 8e1$¢é@ V@ﬁcle is

folate t agoni st urine analogues pyrim
andinodet: Aeriebt phereslie roaciaters dely e vegtor can be
bl Eﬁﬂﬁé‘édriﬁtactrﬁ&ﬁ’ RBE6Binad A& 15,0, éT%’I%erVlra"l‘QgctBJs' ﬁ@ﬁ“&hﬁcauﬁcal

enzymes such as Lasparagi nase;  tarnesyl - prot
20t r prepiuretiesennindlindd ensrag;m@e a¢llshbat prastioe thegend ddlivieit system.

type 3; B st G RwettO R B GrdeRHREL PR IR Smpex

esisrgeganasd &nmtue gh o8¢ emﬁodlﬁiéﬂtr HEOMSA At aROdIT QY@RBribed, for
progestins, and Iute|n|2|qgﬂhornone relea3|ng hor mone

an?’éaé‘%}ﬂ%é‘? Ulmeyet plocrciense 2e%H 649 (083)and weniewer] by Gohens
3gr§%§>telz§gg@9 A5 Pl npﬁ&ﬁﬁéxﬁ%@%@ﬁ B AR by
25 t ammtmg thef]bNAemmmd:eemelp agl a biadtedradablexehd, th’)&h 1s efﬁmently
: d [ I
e BB SR sfintn Slobiondthdts B RNA iy P it ithin any of

analvaﬁﬁy oPdeiRbryd9steme dnPH P EHES R of%iatﬁﬁhr%klwlﬂ% art, including
al kal oi ds, epi podophyl | ot oxi ns, taxanes; and

t opickioABd pEessionisysemp.Dacisrialapd v;raknxerqsswn syrédfres: ase
:qmgér:%% )ﬂSlEsSfor ﬁﬁg a%%‘nglzﬂlﬁg §aY %1{0%[9&%}6:%318 systems are well known

rea

30 h eto&hﬁetmfbrthﬁamlnﬂ in ’gieaatu Ew,nle 29 0)VO9(DY&2|09Q[1 hmmmime,swo
su CIS nd_ car bopl ati n; and ot her agents
us%grg®6a géhﬂéﬁ ot oxi ¢ agents such as
bi ol ogi cal response nDdlfiers, growth factors; immune
nodul at ors and nonocl onal anti bodi es. The conpounds of
the invention may al so be used in conjunction with
radi ati on therapy and surgerg7Representative exanpl es
of these classes of anti-cancer and cytotoxic agents
i nclude but are not limted to nechl oretham ne
hydr ochl ori de, cycl ophospham de, chl oranbuci |
nmel phal an, ifosfam de, busul fan, carmnustin, |onustine,
senusti ne, strept0200|n thlotepa dacarba2|ne
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pofironycin, 5-fluorouracil, 6-mnercaptopurine,

genti t abi ne, cytosi ne arabi nosi de, podophyl | otoxin or
w@owops8shd ot oxi n derivatives such as et oposi dePCT/US2005/035758

et oposi de phosphate or teniposide, nel phal an,

vi nbl astine, vincristine, |eurosidine, vindesine and

| eur osi ne. Exanpl es of anticancer and other cytotoxic

agents vs@bil uded 16 beibtid BbteVihl forh REBRIPBrEAnBAS can be
of the invention include the follow ng:” epothilone

d e dividad intostwagenerallasses: Cdpning veetersate mplicating 84@id3or phage

oo B S0 etk B35 Se Y R gr At Pl B0 gl e
99/1i37 GZch MRIRPDRASRA be MR, ABSDAeigVONO{s438 ke dted W

99/ 54330, , W) _99/54318, WD 99/54319, WD 99/65913, WO

3 9o PEPSEBed 40t 99rsy 2 SAmBRREILRS the VeRorein @xpegsian vector (such as
denendent. i R t g . _
(Segmg!Sd3%?%§§33?$ﬂk§?§%?%H%?%&%%?Qgh °%$%%§%é§§%@%$n
t r sttt indea hodiicell botisuain drderrio transciiie 9 BABRR: tha or¥iEn

T TR ——
1, ONA (¢ dpRrabDNPRAEAdS cloieisGdh dd promPREsaRAt sfodl 188he host cell

enpl oyed together with any NHRhodul ators (including,
10 yyto gscribehe ingertesd DNAo Smsrprpmetses-are pxaeatienall usefuls buch as

o O Ay S5 b LR s
tr @@embhftlirdcﬁng;acmnpc)sitioﬁtpatymacleutﬁdeaaIan daiupibdd promoter vaed

in accordance with.the present invention can be .

£ OPATTCLEAE P FFSOR BB R AN ST RGeS SGIve PalDRRIds or
phsgatagi Eﬂdﬂldﬁleﬁ&ﬂ‘c%%i@ PRI profloferERPRAL §lo8Tthat are

exci pients and auxiliaries that facilitate processing

15 of respRusEisip Gsnterferon, keet shpek.digavy metal tons,iantistsraidngyches

St | i t Cr ef A [

i Bt his RGuf, Flohids Bhold, FERORS L WP nd

t hetrapeline.cGktley dedMablle énductbds phompteesinckbe ens@thange aot
cupr edoxi n_entry. domsi, r a fusjion protein conbining

- ETUOBEOUS A 1R BB TR e SRS Lo auidUesd behowever,

| NgRIrkHAnditd B tHERICONSwRAhY SRFcAch 4RAGs b I lied. T
vector%ﬁ Gene therapy vectors ganzgg dél?%%?@%ji%mgle g

20 suggneeal, usptul pxpressioarvsiers arpofenmasnids.i Hpweveronher|fores of

admy.ni ' . LS. _Pat ent w9, 328, 470

SRS, COREL BBl Ve R oD

Pr adenblitise AaathdSno-adsbeiated viru@d) arp poOndlated. (1994)) .

The pharnaceuytj cal .preparation of a gene therapy

vect or %%?FPri °ﬁ€’|"ﬁ &Fe‘h%ﬁte‘ggﬁ g’ﬁt%&?"ésnél PT ¢Rdls beine “é“éf?nd the

COARIrkS Bat@oSthe Yedi6Y. R [ ¥dotord B igi

Gl puer vy ohine et M gneti Yoo Pl Bigh [seliQhEes, ofigins
25 copfpeplicatigamarlier geness ynhagesr stenteats, ponmtars)aoé thansctiption

from ompi nant cells, e.g., retroviral vectors, the
oraPHEATR

85?m5%eparation can i nclude one or nore
cells that produce the gene delivery system In one
aspect, the conposition is delivered as DNA such that

t h&its Somnisinga GapsedoxEnyyy NomainiGarge €ommennid Eamplex

t he Iy St " ri LQr._exanpl in
U'rer ap eBpiheETs ey BRBApRRs W QLo TR e of Rorpor e
30 byfollotving, in Bgiackage o2 &MtAif@1¢19 2 ré¢akBRAIpmpTikiag dRbMERXQF a

naked DNA be increased by coatin e DNA onto, a

C o PRI TG QB KB BAMAHPLAIsgnt containing
efficiently transported into the cells. In such

nmet hods, the DNA may be present within any of a
variety of delivery systenms known to those of ordinary
skill in the art, including B8icleic acid expression
systens, bacterial and viral expression systens.

Techni ques for incorporating DNA into such expression
systens are well known to those of ordinary skill in
the art. See, e.g., WO0/1 1092, W»O3/24640, WO
93/17706, and U.S. Pat. No. 5, 736,524. Vectors, used to
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i nduci bl e pronoters that control gene transcription in
response to specific factors. Qperably-linking a
W@ 0vp08s508 on pol ynucl eoti de to an induci bl e prpPemUS2005/035758
can control the expression of the wt-azurin entry
domai n conposi tion pol ypeptide or fragnents. Exanples
of classic inducible pronoters include those that are
re LV 0 t al
R, B O o e I R0 .
thdtmﬂ]kuﬁﬁzy,mubh as1B&yrih8d, (5)].ﬂnst(ut:99@s) for addinjsttatiency cl i ne.
O her, desirabl e.i.nduci bl e pronoters inclyde those that
o SrpatiseBaTi e ronge BEFIEP PR ] e FRGRGR M pme
|scg§&ﬂgnh@5g9g&ﬁgg laRdt . however:, are responsive in
t hose cells when the I nduction agent I S exogenously

5suppl i eWhenn kgtem sipalied, theedifferentqomponpws of /e Compowtien may be
ft
oF bR T GHFH pa bAEch BB Rle PAREERL O

debadkaiing of &terdampbﬂmsepa;det;omay paeit langl-term storage without
adeno-assocj ated viruses) are contenplated. Vector
chésig the agvecampangsls’ {|itigiyani sm or cel |'s bei ng used

and thergegh é?lgs ﬁiéﬂﬂe thd 6t ¥R HeQpplied i %5‘1%51‘3[31’5 of any sort

vectors conp |se si g P sequences, orlglns of
10r ephdhahatithn hferqf nlkeedlffg:en‘e@mmnbramlerpr&efné ané are not adsorbed or

propoters,. and tr.an i.on tern nation.s

i RS hE edRgr i BEEF BT R P e SRS tes may
Co gpabindy Sphillee polyPemiteton golyasiatide, drivaffeMBatthaobeen
provides Kits containing one or nmore of the follow ng

i npackssedanger apewrshmenmeicting g3s, guchas aiFRzeR o MFIULSS Y a
CORphRX of% }p%u‘ft%’l% SOPHAD GO Ve1540 r@g&%g&ﬁ@@ré Sich a ar go
conpoung a reagent’ cont§%n|ng ap ceutl ca

15ac pelytabbmeata gholysminepete. ea(ermplcermtet;al (13Anynthes matdrial typ[cally
adm njstratjqn,. sych as .a nge n ons.
£ ofmlsren RLbD s he MeeBtuth Ol SHFim Gt eyl oGt S petuce
of sHHIPBNEBS thafshdy be fablicAsErr Wielldr BubshicePd¥ampules, and
contai ner are also contenpl ated. When a kit is

sugpyalenss, thifana qmemfml: jplsHeLs, Bich ah alugdpyss ef 4 Yloy-
R ategﬁahl%gsqgcm& fenaal %&pacggé'ﬁs&es %yfi %g i ike.

ore use.
20C0 mmtaﬁtetsmsphmat stdrile aca:yssg:exrmuchl as a@ott]erhavmg(arsag:eer that
MAthO t I05| ctive conpon nt functions.
e G BETRPL 8 abodF g e foTRAT e Ol SPi ST giay Have two
co @Bﬁb%ﬁ&ﬁﬂhaﬁﬁh‘ sSpkdte ML rchllif reiﬂb@aﬁb f®ntHrardelBat upon
di fferent conponent's are preserved and are not
ad sengad penmits|theeasepopgnts Febammixedi Bemowrble membisnesnag pe
For ax I gl ass anpul es nmay contain
Iygp %ggégru E:?t;%gl)tlde or polynucl eotide, or buffers
25t hat h aKés bﬁgi' alsp de Isqgfbﬂd mmenstmcnmal naterialyo nst@eaitdrismggay be
gas,. suych as nltroggqr})é f % consj st of any .
suiPtintsA @npapear gfher tta’fsesana on @y bg syphkied 25 8 GlagFnic-
Such, 1a51e RRIHERSRANAL LHlo ep%?'dli’s%t EDSOEM, BVD-ROMI 24H disc
metal or any other materral typically enployed to hold
Si mdeatape,eag@taps flash esmazy dewtce stcoDetailied atstrgctions may not be
de s l.e. bot | es tha

¢ ST uET s P AT R S Sodnaie ) ol ietd to gpipterer

30€NYRIHQARE Spectiit@tby By meMIREtine L of disttibhitonefht Ritedrisappslied as
such as alt’)um num or an alloy. O her containers include

t eslecromjesnailyj al s, flasks, bottles, syringes, or the
i ke. Containers may have a sterile access port, such
as a bottle having a stopper that can be pierced by a
hypoderm c injection needle. OGther containers nay have
two conpartnents that are sepgrated by a readily
renovabl e menbrane that upon renoval permts the
conponents to be m xed. Renovabl e nenbranes may be

gl ass, plastic, rubber, etc. Kits may al so be supplied
with instructional materials. Instructions nmay be
prlnted on paper or other substrate and/or may be
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been enpl oyed herein, such terns are intended in a

descriptive sense and not for purposes of limtations.
wO@ic08sses | ons and variations of the inventi onP@®US2005/035758

herei nbefore set forth can be made w thout departing

fromthe spirit and scope thereof, and, therefore,

only such imtations should be inposed as are

i ndi cated by the appended enbodi ments. EXAVMPLES

Exanple 1 - Plasm d constructions Plasm ds expressing

fusi on 4lmeratchmplete @dersaméifng fod thes 1{r&3Si) inventivnabetle obtained by

por o/HePak o T S Bt Eotfone o PR PRASHIF fy Brakribed solly

PO ey R Ss6s offillB4HFBi0R afd @¥SoRinSnREI R kit E&%@sﬁﬁtﬁé nQ&htion.
of various truncated wt-azurin constructs or

5pGShangas ipErarmd substifiisniof cedvaars areagnismplaiedsas
DL RAHASRLB bR TdacP DR BT 4l s e

Bi bsen emnyleged Hircin,aduelnviyms N2 ift8Ekd)in a Hoseriptingsaped andasot for

arrplified th p@&é@asa mlat%ﬂg@%ﬁi&%rass

GCh@rein%E@ré Qt lﬂch éa%)be"i‘ﬁ‘édle @vﬁh@ﬁi ﬁé:[ -ﬁg ﬁﬁhggﬁrﬂﬂ_d %

re-the ti1ona
10| n(the@mfﬁ@d Eamﬂbrem E@b lesttlomshau@ hericgpsadragdre indicated
ctive o) term nus truncation of gene was
ﬁg p@%’?%dec%f’gﬁl‘%%s by introducing a stop codon
u3| ng QJI ckChange site-direct nutagenesis kit
(Strata ene, La Jolla, CA 92037). For pGST-azu 36-50,
?‘@Y’%I@(ﬁ 77 and pGST-azu 36-89, stop codons were
|ntroduced into Ser51, Ser78, and dy90, respectively.
ThExpmpled dPlasmig constraeimszu 36- 128 was used as
tenpl at g, DNAC T e
15 ! .
Si to- di T is cHlE S lion Pl S P o Ditpncated we
p G&Aur aiz(az Y Blefifatives WESCofAIRAC b@PdBiAeraSehhinAeATion Ghitg

cot e i DR NEt RS BACE POt s Biimle APOTRIINeS
15)Jand%@ trup€ddd AE-dzudlr c?ﬁstru'@ts @GIF 1p 4206908, {afifed PCR

ACG TGT CAT CGC CCA CAC C- 3 ID NG 16) an
5 fregmpentv@sduroduagd emhA@@rrHtAn eoRipgetherammacial GST

20 PR e BROEA T SR it e epundos S, e

NOfragiBynt veaschiplifieEwithAD (1GAzEECa GFIplEE Gnd FAMEEAS 'GCC

sl bR aRa Tolgier dae kiad ) TRl m

pGﬁb a2y a5’ Y(ZG@mﬁ@G@AaT@A@ﬁ CATGGT ElcR§R 3 (SEQID

ments, azu 50-77 and azu -77, were obtained
N%g 18 b miberedthp pdditienalls m@@u@@aﬁ‘mﬂr@d IzoR! 666 acomdadiBed

A ' 1 ..20) - and 5' - CG TCC, CCG
Al v R B i Bty e )

wheérforinieé badstdduoinglalsyopi cotlsroaiigeQuiBROhdngs istt€ diréct mutagenesis

|n j cated by und rllnlég% The reverse priner,

qgﬂn@ TEAG GGT CAG GG-3' (SEQ I D NO!

22) | X a '

gst oy AGOPT RO, ROYTSR36TT AR ROB TR S AEP Y b

by wieretinwoldised orto 8érSd, Serty andGiy90j NS}@cyﬁéiy uFheplasmid carrying

ol i ucl gtides as follows: 5. - GCC AIG.GCT T

307 RORT et AR e B cStedlits DA Bies sRep! Sigorusies for
S sifdairedfrhufdsdnele brd pOw BS fdMews Mer FGATRE 36550C5°-8GC CcAC
(SEQ ID NGO 24). The green fluorescent protein gene
(gfp) encoding the green fluorescent protein was al so
anplified by PCR Forward and reverse priners used
were 5' - CGGGATCC CCA TGG TGA4CA AGGECG 3" (SEQ I D NG
25) and 5' - CGGAATTC CTT GTA CAG CTC GIC CAT &CC G 3
(SEQ I D NO 26) containing BanH and EcoRl sites at
the 5 end of each oligonuclotides. The resultant PCR
fragnent was ligated into the pGEXSX vector for
creat| ng pGSTGFP For t he preparat| on of pl asm d DNA
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underlined respectively. Purified azu 50-77 fragnent
was i ntroduced into pGSTG-P at Xho land Not Z1uni que

WO e®b088508 on enzyme sites Exanple 2 - Purifi cap@Dnsmwhs/035758
Proteins W-azurin and MA4KMB4E mut ant azurin were
prepared and purified as described by Yamada, T. et
al. Proc. Natl. Acad. Sci. USA, vol. 101, pp. 4770-75
(2 ; i aendi . t AR AR )
se%gdl Trﬁ%ﬂ%@ﬁ?ﬁ??%, é%%: étct?eGggrﬁlgﬁt S opAﬁlgcﬁstaq IeD NO:
i ndo) pod A+ETGHYAT KT GEIEEERC@GTHICATAG TAIRCGA-GRDIGTG

R b B SR RS RS SN

87 CIG ACBIBGT CAORCEESCOAIEACTRS? Ne?98) md s G T emtG
P. aeruginosa strain PAO as a te at e DNA. The
5an§q‘$ﬁ @N@A@Q&tﬁe{ﬁ@m GEe36H,Clh gést 6B’ PER IHMD; 17).
an &> [ r ite
DUEPOST RS 268 [EeA MBC T 1 E8 e TRREF oA A GP e
t1 SQGC&EGﬁr@@ﬁ E€SEQADW @ R),mmdék—p?@B@YthG%AaG"{lftd:me@rc
A ~AZHA. u s a hgst strain for
ox et PR G Ata BB 4R memisemiosape -
st Al 50-YPedp GBS T- ' ' LDbHAYTS i
m 1 anpi ciﬂ(:}n,u%?ﬁﬁﬁ&,e% gﬁ?ﬁ@g&g@%ﬁ%@%ﬁ%?@%%
10h atenptgeDNApr oduce azurin. For preparation of the
MA4KMB4, . in,. sitexdirected agenesj s of .
the. ascrnRAAECIt Sl S 3 e 06 B SR ahigared wsing
si foewalidrpeinteed5 ROGEEATBSE TAA GOASCCE@UETLG T A Pd@AGG
confirmed by DNA sequencin

CA)....MyLat | re .

Pt st R N Siane SO AGERTRE G G dGanaba AGCAET

C .

o A a0} 20 PhgrP o nirgguoed
15 ceRendl siRds énicated hysundeninggo fThErectsei prinRoyE FCGEAUSI TG

Chipa, RUSH } i ' f E...coli
LA BEARL RO RT ERG G2 R IRt g b retFgtingh
Sasabd., K., et al. Biosci. Biotechnol. Biochem, vol.
67, pp..,1039-47 (2003) with sonme nodifications.

Bri ef | P REASTI¢caRiRg Epres0-7 pMas uesy fanepnertise pHaTaes 50-
| A iREER oPa pioh coldt Iny O i Ron AR Toows: -

20 CMEASIGEEIAK GCMOECR ThASTIGROAE; AAG GAMFTEAD Te3) SHQ & NO:

PA,,18 : i£i.e u doyj

ol 22 B R LR T Ko trERAGAs e Toc cote-

PSSEQUEZNO: D4), 1T ghehrfisRiaadii gfotéiﬂ gé&v@ﬁ;? RSO tBe green

obtai ned fromDr. Beatrix G Schlarb-Rdl ey,

Uni4passsert profein cxagislsp @gwlifieskby RERDE orvgaid iand oyykese primers used

30 . : | Ty .

Pausk sancdekYer X e eueael £aleetio g, 25

25 weY COUAATTIENCES (oA Caus CTE GEOIGATBGET GSF (SEQED SN0

L e

PriedublasP O fregrAbtt ivids 8idatol b BRIl JGrERdxX i 3
d ut at hi one Sgerghar ossgi%iB af fi niﬂty chrgﬁ%?roi}ga?g%%ﬁ%n(} T

Sdpifaditar thrsprgpdratiqn qfipdasimich DR earrying gstrgRBS( FVET, Sleaaru 50-

' ' ' . 8 . i fi i ns, .,
o e g R R SRRy L Bl s

30 | abOIGETGAG GUERA G-CUORCGE (BbIcerteA drQBeISEOND NO:

Eugene, _, re isolated according to

T L et leT TRs St oTcdaon GBF AGRTA
chem cal was renoved by gel-filtration colum. Exanple
3 - Cell cultures J774 and U SO Mel -2 cells (avail able
from Frederick Cancer Research and Devel opnent Center,
Frederick, Maryland U . S. A ) 41ere cultured as descri bed
in Yamada, T. et al Infect. Immun. vol. 70, pp.
7054-62 (2002); Goto, M, et al Mdl. Mcrobiol vol.
47, pp. 549-59 (2003); and Yamamda, T., et al. Proc.
Natl. Acad. Sci. USA vol. 99, pp. 14098-103 (2002),
the contents of which are incorporated by reference.
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78 (2004) . Exanple 4 - Co-culture of J774, U SO Mel -2

and Fi broblast Cells and Confocal m croscopy J774,
wOb®o0sashs 2, and fibroblast cells were cul t ur ePCDOS2005/035758

i ndi vi dual cover slips. After overnight incubation,

the cells were washed with fresh nedia and all three

cell lines were placed on a culture dish containing

20 . . . . )
s00 ke (SFRADRRBLIONEARHRR ol o flr /15T RHE),
37 0fderhinkel re§fietDEly. Fuoifiedragp 40-47ifmgmeht wacintsduepé into pGST-
sa es,.,cel |l re.cultured on cover-slips overnight

ot PR V] it i At R e 370¢ o 40C T or
2 h before protein treatnment. Pre-warnmed 370C fresh
media or ice-cold 40C fresh nmedia were m xed with

5T ethhii £SPRRNAANAISG M h ALEXA FLUCR(r) 568)

cupre ns or GSTfusion derivatives, and incubated
with the celWsazuFimeand N44EIMé4le matasth eziirin wire PBParedradd

i PR Lo RE Yeedadrt o ros NAbdier el TOL
COPH2ATTOTS (206, e Th cdpenBindil A8 shidh® appl RS dekiabRIngoer
or staining nuclei (VECTASH LD, Vector,

DAPI f

DT RG thecstpreni at gaclytsp Srepperiebyy tisvoirarcal Bricfly, the

m r . i i.nt 74
T S e

pl Eskoootaei o, FESSUcktazelr 394, ap@7+90<1 990y aBCR warperformed using

i ncubat.e it.h J774 cells as i ampl e 4 t he

CoEPS INA B 2 e shain AR SubisRylaid B oce

exper i " fmplife@ DNIRHREM¥AIT SW8 b\, GORLAOHHEHiH Bhd Psrl
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normal MCF 10Al cells. Unlike in the cancer cells
where rusticyanin was evenly distributed in the
cytosol, in MCFIOAl cells, nmuch of the rusticyanin was
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A 3(4,5 dinmethylthiazol-2-yl-2,5 tetrazolium brom de) (
MIT) assay was perforned for the neasurenent of the

W@ y0e0gssIEi ty of w-azurin as described by YanedEDSZ05/035758
et al. Infect. Inmun. 70:7054-62 (2002), CGoto, M,
etal. Ml .Mcrobiol 47:549-59 (2003), and in
co-pending U S. patent application serial nunber
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tr ti.ons, hoyever.,  denmonst.rat hat while GST-azu
soits Byt ey 1 Pl nlh g fod Sim Semigmign. Mk
| nald MOFeIIF RNYwWaRRRRGRE af BestAbdN i&IPYIPS ATOADBSene 23:2367-
surface. Exanple 10 - Internalization of Azurin Fusion
Defd (2804ves at 40C Internalization of w-azurin and
the GST-azu fusion derivatives in J774 cells incubated
at 40C was exam ned. At 40C, internalization of
wt-azurin inside J774 cells during 1 hr incubation was
severely inpaired. Simlar inpairment was al so seen
with GST-azu 36-128 and GST-azu 36-89. The shorter
GST-azu 36-77, GST-azu 50-77, GST-azu 50-66 and
GST-azu 67-77 denonstrated severe inpairnent of
internalization at 40C. Exanple 11 - Energy- Dependent
Internalization of the GST-GRP-azu 50-77 Fusion
Protein in J774 and Mel anoma U SO Mel -2 Cells GST was
fused with GFP to nmake a GST-GFP fusion derivative.
Additionally, azu 50-77 was fused to the GST-GFP (M
53 kDa) fusion protein (Figure 3(a)). The nobility of
the purified GST, GST-G-P and GST- GFP-azu 50- 77
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manmal i an cells is known to lead to | oss of
fluorescence. This reduction of fluorescence is also
W@ pEangssos when J774 cells are treated with 200PemyUsi009635758
GSTG-P- azu 50-77 fusion protein and incubated for
i ncreasing periods of time at 370C. To determne if
there is any difference in the binding and
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zpeukaryotic elongation factor 2. Using PCR as descri bed
for the GST-GFP-azu 50-77, the azu 50-77 sequence was
i ntroduced to the carboxyl end of the GST-PED II
fusion protein (Figure 5(a)). These two fusion
proteins (GSTPEDI Il and GST-PEDIII-azu 50-77) were
purified by glutathione-sepharose 4B col um
chromat ography as 52 and 54 kfga proteins (Fig. 5(b)).
U SO Mel -2 and normal fibroblast (FBT) cells were then
i ncubated for 24 h at 37C with various concentrations
of these proteins and the extent of cell death
measured by MIT assay as described in Exanple 7. Wile
GST- PEDI | I dermnst r at ed onI y | ow cyt ot OXI CI ty, t he
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azurin was prepared by site-directed nutagenesis of

the azurin gene using the Qui ckChange site-directed
worioagessesi s kit (Stratagene, La Jolla, CA). TPEI/US2005/035758

mut ants were incubated at 200 ng/mM with U SO Ml -2

cells for 1 hr at 37C, after which the fluorescence

was | ocalized by confocal mcroscopy i allcases, the
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presence of increasing anounts of unl abel ed azurin (7,
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derfBHads dt-ed 2b Igegrimienil 70 Hed? (2002h ol etzth BEL77
region and that of the cupredoxin auracyanin B, a
cupredoxin fromthe green thernophilic photosynthetic
bacterium C. aurantiacus (Bond et al, J. MIl. Biol.
306: 47-67, 2001). O her nmenbass of the cupredoxin
famly, while denonstrating structural simlarity with
ot her regions of azurin |acked significant identity
with the azurin PTD, am no acids 50-77 (Fig. 8(a)).
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structures have been dep03|ted in the proteln

o R . -

-,

o, o



2-.S1-S4 (1989)) al so showed significant identity wth
the PTD domain of P. aeruginosa azurin, as did azurins
WO p@ai086508 | opar ahaenol yti cus and Bordetella  PCT/US2005/035758

bronchi septica (Fig. 8(b)). A notif sequence
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gonorrhoeae Laz 25 18.80 1.26 P. aerugi nosa azurin 50
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Protein Cone, (ng/m) Cytotoxicity (% STDEV P.
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whi ch mght interfere in appropriate evaluation of the
effects of the proposed therapy. Baseline bl ood work

w@ Soapsssve Bl ood Counts [ CBC] and Serum Chem SPEHVUS2005/035758
including liver function studies (LFT) will be
performed prior to initiation of therapy. Al eligible
patients nmust not receive any cancer chenot herapy
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manmal i an cancer cell. 2. The peptide of claim1l,
wherein the cupredoxin is selected fromthe group
consi sting of azurin, plastocyanin, rusticyanin,
pseudoazurin, auracyanin and azurin-like protein. 3.
The peptide of claiml, wherein the peptide is derived
froma organi smselected fromthe group consisting of
P' seudononas aerugi nosa, Phorm di um | am nosum

Thi obaci | | usf errooxi dans, Achronobacter cycl ocastes,
Psei t donobnas syringa, Neisseria meningitidis,

Vi bri opar ahaenol yti cus, Bordggtella bronchiseptica,
Bordetell a pertussis, Chloroflexus aurantiacus and
Nei sseri a gonorrhoeae. 4. The peptide of claim1,
wherein the cupredoxin is selected fromthe group
consisting of SEQID NO 1, SEQID NGO 2, SEQ ID NO
3 SEQ I D hE)4 SEQ ID NG 29 SEQ ID NO. 30 SEQ ID

N~ 1 NN~ 1 NN~ 1



47, and SEQ ID NO 47. 7. The peptide of claim®6,

conprising a sequence selected fromthe group
w@ovsistsisig of SEQ ID NO 5, SEQ ID NO 6, SEQCDUNDINS/035758

7, SEQIDNO 9, SEQID NGO 37, SEQID NO 38, SEQ ID

NG 39, SEQID NGO 40, SEQ ID NO 41, SEQ ID NO 42,

SEQ ID NO 43, SEQID NGO 44, SEQID NO 46, SEQID

NGy st dple le $84 E?’t_:x? 43 &9r- ﬂEDII&azJ B@-ﬁ%ioﬂ%é}iva&‘iv@ P ISO-

congl ' I'ng O sequence selected fromthe group
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&g fhs%é)ﬁ)[grgpﬁ&tcbgg and wherein the peptide

|sI|nk tot e cargo conpound to forma fusion

20 protein. 15. The conplex of claim11l, wher e| n t he
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the conplex of claim1l. 2 1. The method of claim 20,
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cell. 23. The nethod of cl algé g/n rein.the cell ins
a ¥hikeaftervdyieh the fluprescenes was loralizgd 8Y, Ribs PUeLoRREPYs In all

osteosarcoma cell, lung carci noma ceII col on

carci noma cell, Iynphona cell, Ieukenia cell, soft

ti ssue sarcoma cell, breast carcinoma cell, liver

carci noma cell, bladder carcuépoma cell, nelanoma cell
brain tunor cell and prostate carcinoma cell. 24. A
met hod of treating a patient with cancer, wherein the
conplex of claim1l is adm nistered to said patient in
a therapeutically effective amount. 25. The net hod of
cla|n124 mhereln the conplex 'S adn1n|stered in a
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intramuscul arly, and into tunor. 26. The nethod of

claim 24, wherein the conplex is co-admnistered with
w@p@bhgssoxancer treatnent.27. A nethod for i maERECTYS2005/035758

cancer in a patient, wherein the conplex of claim17

is adm nistered to said patient, and the |ocation of

the cargo conpound is detected. 28. The nethod of

e

agent the cargo conpound
i scetlet Siatidybwhot tha BGSTCIGFRAzu 087 fesidroptotsin, eb wieha® its triple

wh ' h und i '
G BBAOF e mu B ARG e BB Or O T o R gig?
gg&gﬁ Upidrdn et GebRAcOWaMBservd@. The method of claim

A
wherein the cargo conpound is an ultrasound
5 contrast agent and the | ocation of the cargo conpound

i s, detected ultr i i .
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t hgrsoumpélexcels cl aim 17 and the | ocation of the cargo
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pharmaceuti cal l y-acceptabl e adj uvant or excipient. 34.
10 Th@FRiatu 60-72) fallde@h rustietahiar seqaamee ivab injroducedHio theecarboryl

dmi ni ' - 1 h 5. The pept.i
A GRS PR e Bpp TSRSl v
Noglifatifshel RpEAcbRNIB YluBR chithBeodrdphyhJISOINEIE2 afd FBIE cells
peptide in the bl oodstream 36. A nucleic acid

oWereibes, oyt Toiidoess e oo e R AR O e fusiny
f j | :
G P S B e T s Jopied i

15 Fi Bkdnople Ar seni 0 <120> Cupredoxi n Derived Transport
Agents _an of . Use Thereof 130> . 82- 00009 .
29905 R GREP AL Shucrafaqusis ot ShipRAGEA NG5ty
< 1%?1’182 D8O N1 D/cettd gfigm@ 9 .680c0nf8st,<hd EiRich(RbteMidehdnstrated
<150> 60/ 700, 297 <151> 2005-07-19 <160> 48 <170>
Paewlpiellewevekplgytatoxicitptoperds thoHHT cqlisg <212> PRT <213>
Pseudononas aerugi nosa <400> 1 Ala Qu Cys Ser Val Asp
lie An Ay Asn Asp G n Met Gn Phe Asn 1 5 10 15 Thr

20 AsEx#¥npld 16e- Compdtation’shAzurin Séth @YE-AzpsS5a hfoPmtifhinto J774
Val. Asn 20 25 30 Leu Ser H's Pro Ay Asn Leu Pro Lys
Askelll Met Gy His Asn Trp 35 40 45 Val Leu Ser Thr

Al a Al ap AsRpdYRion Gkperffhoht WAk pMEdrmER fvithsuhidBeled MBiiritb& 395C in
60 Al a Ser %Iy Leu As]% Lys Rsp El)éer Leu Lys Pro Asp As
(65 IS

Sepresenge VAT nbbARsa fisog0 donjugated GTsazntHo- 7y§7l‘éspllﬂ%@re P
G Ync%&trtecgv}fhcﬁt lz&lé}éésﬂdlt'}?@céﬁﬁga%%ll azIIl?ﬁ, with Alexa fluor®-conjugated
25  GST-azu 50-77 (7 uM) and with Alexa fluor-conjugated GST-azu 50-77 (7 pM) in
presence of 7, 14 and 56 uM of unlabeled azurin for 1 h at 37°C before

determining GST-azu 50-77 entry. The results clearly demonstrated that in
comparison to labeled 7 pM GST-azu 50-77 alone, the presence of increasing
amounts of unlabeled azurin (7, 14 and 56 pM) increasingly competed with the

30  entry of labeled 7 pM GST-azu 50-77. In contrast, when similar concentrations of
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85 90 95Phe Asp Val Ser Lys Leu Lys Gu Gy Gu dn

Tyr Met Phe Phe Cys 100 105 110 Thr Phe Pro Gy His
w2680t eu Met Lys Ay Thr Leu Thr Leu Lys 1HGI/LM05/035758

125 <210> 2 <211> 105 <212> PRT <213> Phorm di um

| am nosum <400> 2 G u Thr Phe Thr Val Lys Met Gy Ala

Asp Ser Gly Leu Leu G n Phe 1 5 10 15 Gu Pro Ala Asn

Vi T P
U3 s iyl sl
LyﬁuGDWNaéry(}ﬁtleﬁléffe@BorPﬂB efflry oAGETBen 50y/5 vEssedreu Al a

Asp Lys Leu Ser His Ser Gn Leu 50 55 60 Met Phe Ser
Pro Gy Gu Ser Tyr Qu lie Thr Phe Ser Ser Asp Phe 65

70E17£2rr1€lg (1;? cSe@'u@nc@ :ihd@ﬁ‘uc“ifal Cymparison ot AR FinAhdteili O
0 95 Met Val Gy Lys He Thr

5 varra@sdmmop lmmm(wﬂ)mm @herzi?nprqiseumzlb PRT <213>

Thi obagi,| | f

T °b2gb Sl AR AR ARG e Pl e B0

i_?_\'h@ 1{[5&?5 ﬂ_le_ﬁyth% g%’y%s C)léf\&pe gfﬁevé%yotlcm&uvwdoﬁﬁs (I8 RicAspet al.,

r Va r r Ser H

VoS gpTce A M0 APOB: Wutgty e o Viph 1Bk b8 BRE

Pr R T 0
SE 03 cp S el g d b PRS T Ul (SRl k- Ofic

10 H $trias.Bidh6:353+386 51 996) Bawsen @}agn@my s@mal meyluqrsyfg@r

Phe As H Thr L 35 90

VA e iy et Yfikbhotity oy 702y bion

Ph£dS84t oF @8 PRedoli® aifaeydiad BPA bugrydoxAsRorklthe gmn Phe

Gy Tyr Thr Asp Phe Thr Trp His 115 12Q 125 éo ThLB L
10

Al ﬂaemqphﬂmphpmsymwmwtevam Eyaragtigcy @opd g
1
St Al B SRl
15 Ac hf\mtm:lda;ﬁhﬁanty wdthathea s¢giens<of @gurindlagited signpfi®heidantity vath

H ’ﬁle azurm arrrllln% %g’ld?séf 7JT¥1§1gA§(g)) qnﬁeé% Whg/l’tle tcor%pa?ed1 w1t1% other
proteins whose structures have been deposited in the protein database, there was
very little structural similarity between the azu PTD and other proteins.

A multiple amino acid sequence alignment of the residues in the P.

20  aeruginosa PTD region with known sequences of other bacterial azurins from
pathogens using the CLUSTAL X alignment program (Higgins and Sharp, id.
1988). While the phytopathogenic P. syrihgae azurin showed high identity with
P. aeruginosa azurin PTD region, an azurin-like protein from Neisseria
meningitidis (Gotschlich and Seiff, FEMS Microbiol. Lett. 43:253-255 (1987);

25  Kawula et al., Mol. Microbiol. 1:179-185 (1987); Cannon, Clin. Microbiol. Rev.
2:S1-84 (1989)) also showed significant identity with the PTD domain of P.
aeruginosa azurin, as did azurins from Vibrio parahaemolyticus and Bordetella
bronchiseptica (Fig. 8(b)). A motif sequence D-G-X-X-X-X-X-D-X-X-Y-X-K-X-
X-D (SEQ ID NO: 35) was found conserved in all these azurins.

30
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Val Phe Gu Pro Ala Ser Leu Lys Val Ala Pro Ay Asp
Thr Val Thr 20 25 30 Phe He Pro Thr Asp Lys Ay His
WA060885083 u Thr H e Lys Ay Met 35 40 45 H e RTDUSMPS/035758
Gy Ala Qu Ala Phe Lys Ser Lys He Asn Gu Asn Tyr 50
55 60Lys Val Thr Phe Thr Ala Pro Gy Val Tyr @y Val
Lys Cys Thr Pro 65 70 75 80 His Tyr Gy Mt Ay Mt

Val G Ejgxéﬂll},]m _\% Fne\L@'; i@li¥ Lﬁ? SH§‘|a§u1P flpmﬁﬁc&(&ﬂfﬂeﬂlﬂn the

Asn Leu Lys Asn Pro Lys Lys
Al rafil funiéiOcelldmeTIH229 u Ar g Leu Asp Ala Ala Leu Ala

Aa L Asn 115
S e RAEE LA IS ST R e,

Pr ﬁfeb&@d ¥m Hirs hd bPoY8t stau ebumBbl
10 E PRI TR A ML Gn iy YAl Vel Tﬂ;ﬁ“f‘*’f X-Til

5 Vet tradseelsdar r@yty tlzgu%brem endefhalinh Ctliﬁs andsigvadipg @@@i%es

L eﬁhei qz@n Ig tléﬁ&u@w%s %efz‘?%aoH& ?nf/gfzﬁ.%hz?ig%@g@§ have
\Ffﬁéelmgﬁreﬁgzﬁ@e_lgﬁ&d FI)lE]glﬁaFl)ahlﬁu gd‘g;l §%@;gc%qm§%gy ©56%)y In addlition,
s Thr Phe.Pro
L elhe Rbepg Sz i Rt oflOptet g Bergit der 5 BITENG: 30),
Z%i'n%h gérbs%llﬁ Tis RREmhBa sRBey ggmae @&u@ﬁq 8givARE & FQRPIn

Asn Leu Pro Lys Asn Gy H's Asn Trp
10 Vathe Ioet@r @embnan@ of@/ mWWgztmsa(CAn@nAéﬁ Nein. §fiprotio). Reyl Vol. 2,

VaI V. | a Ser

Vol B30 Y o B 18 il b EPi i
40s1 IT&fllphdéﬁlohellfhé temple ]\Seﬁenﬁﬁgvtz%ﬁﬂ.ﬂ% ovtexibAibrati2 protein
<21 PRT <213> Pseudononas aerugi nosa <400> 7 Pro Ay

ASWHLW oprthe exfernaksyrigen ofvbvmanrgiifiscllsn Trp val Leu
igyr:) 3 ?]ﬁ%&%ﬁb orﬁrﬁha@b@L o%?ﬁ gtis %ﬂ/ As?aﬂal_r;fg Ithe\égl TTPr

15 Lemehiygztz@?tsia&:ppotﬂsp TBEN4 Qoﬁo:rfj@@ae Bz gene was cloned into E. colj,
and then the laz gene in the E. coli was hyper-expressed to produce the Laz protein
(Fig. 13). The ability of the purified P. aeruginosa azurin and the purified N.
gonorrhoeae Laz protein to induce cell death in the brain tumor cell line LH229 as
measured by the MTT assay (Yamada, T., et al., Cell Cycle vol. 3, pp. 1182-1187

20 (2004)).

While P. aeruginosa azurin, when expressed in E. coli, is present in the
periplasm, the Laz protein, when expressed in E. coli, was found in the outer
membrane of E. coli. Additionally, while azurin had very low cytotoxicity
towards the brain tumor cells within 24 hours, Laz showed high cytotoxicity,

25  allowing the death of 90% of the brain tumor cells in 24 hours (Table 3). Azurin
did show increasing cytotoxicity over 48 hours (Table 4). This experiment
indicates that P. aeruginosa azurin and the N. gonorrhoeae H8-azurin (Laz, SEQ
ID NO: 36) will be useful to diagnose and/or treat brain tumors in vitro and in
vivo.

30 If Laz reduces brain tumor growth in vivo, all or part of the protein will be

used as the “cupredoxin entry domain” of the invention to transport cargo
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<211> 15 <212> PRT <213> Pseudononas aer ugi nosa <400>
8 Pro Ay Asn Leu Pro Lys Asn Val Met Gy His Asn Trp

wo/ado6k88508. 5 10 15 <210> 9 <211> 28 <212> PRT R2I/BS2005/035758

10

Pseudononas aer ugi nosa <400> 9 Leu Ser Thr Ala Ala Asp
Met Gn Ay Val Val Thr Asp Gy Met Ala 1 5 10 15 Ser
Gy Leu Asp Lys Asp Tyr Leu Lys Pro Asp Asp 20 25<210>
1

%@%&Lﬁg ﬂnébuﬁ u_lgE %ﬁgﬂ-A?%ié(?ﬁﬁ@%gp(gﬁﬁm%ﬁkﬂﬂﬁ\g@%%sﬁomns
ThintoABg@bi@iny ambmtoﬁblam:liuﬁlon GSIIBB”OIShagnozlicOw thirapz@nrb:puﬂmses
<212> PRT <213> Pseudonbnas aerugi hosa <400> 11 dvy

Leu Asp Lys Asp Tyr Leu Lys Pro Asp Asp 1 5 10 <210>

12 <21lpapR/3. <€y idtoibicy o128, 312r ihdshiaginah aHa v gﬁ)ﬁﬁrrﬁ&aﬂlaz
<223> forward rimer for -azu 36-128 <400> 12

c dgd3rabcCancy g@&@&aﬁ&o@tﬂmégg@a@mkzlw 13
<211> 28 <212> DNA <213> Artificial sequence <220>
<223> reverse priner for pGST-azu 36-128 <400> 13
cggaat t p@ginat cact t cCagnggt Cagy@toRbity{R10> 14srEy1> 39
<2 PzrleWhe e3> Artita cial g%qlxﬁjﬂce <220><2@&> forward
ol inggnuabeetdzde for pdST-azu 36dB0 <400> ldoggccacaact
go%t anyBdsgazamccgccgcesgacat gcagg.89 <210> 1524211> 39

N. gonorrhoeae Laz 25 18.80 1.26
P. aeruginosa azurin 50 5.48 2.43
N. gonorrhoeae Laz 50 23.59 1.57
P. aeruginosa azurin 100 6.00 4.13
N. gonorrhoeae Laz 100 41.02 1.49
P. aeruginosa azurin 200 8.27 479
N. gonorrhoeae Laz 200 78.99 2.06
P. aeruginosa azurin \ 400 7.25 3.69
N. gonorrhoege Laz 400 94.69 0.87
P. aeruginosa azurin 800 13.22 7.67
N. gonorrhoeae Laz 800 98.36 0.62

Table 4. Cytotoxicity of P. aeruginosa azurin and N. gonorrhoeae Laz

to Brain Cancer Cell Line LH229 After 48 Hours of Incubation.

Protein Conc. (pg/mi) Cytotoxicity (%) STDEV
P. aeruginosa azurin 0 0.00 0.00
N. gonorrhoeae Laz 0 0.00 0.00
P. aeruginosa azurin 25 11.65 1.07
N. gonorrhoeae Laz 25 20.04 4.25
P. aeruginosa azurin 50 8.55 2.51
N. gonorrhoege Laz 50 25.52 1.80
P. qeruginosa azurin 100 16.19 2.60
N. gonorrhoeae Laz 100 39.72 0.92
P. geruginosa azurin 200 16.30 1.91
N. gonorrhoeae Laz 200 87.01 1.21
P. aeruginosa azurin 400 61.96 19.15
N. gonorrhoeae Laz 400 98.75 0.96
P. qeruginosa azurin 800 82.71 5.91
N. gonorrhoeae Laz 800 99.93 0.12

Example 19 — Cytotoxicity of the V. gonorrhoeae Laz protein to Brain

Tumor Cells
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<212> DNA <213> Artificial sequence <220> <223>
reverse ol igonucl eotide for pGST-azu 36-50 <400> 15

W@ r@e/a8850&g gcggcggttc acagtaccca gttgtggcc 39P&RUMNBIIEG35758

5

10

15

20

25

30

<211> 37 <212> DNA <213> Artificial ssequence <220>
<223> forward ol igonucl eotide for pGST-azu 36-77 <400>
16 cctgaagccc gacgactgac gtgtcatcgc ccacacc 37 <210>

17 <211RBevdfal plebitdsidide &?ri'sﬁ?ﬁ%tgﬂ %%%oﬁ%%oéﬁ%@éﬁ%?ﬁéﬁ%@g P.

<223> reverse ol i gonucl eot azu

17 agiygéoge g@ginaNgmvgmea@bm@EQfﬂbNﬁlﬂﬁ)m fﬁﬁo%ﬁrggbgr;s, and
. 2.1.2 <213> ificia uen < ;
BB Rntlas ult isn edie 0SS e rearoo

18 consagis t@add ifgodd 18 20ARIRREE BE: HBASERARnSEP. 72 3nosa
19 <211> 38 <212> DNA<213> Artificial sequence <2203

<2931, 3ons, e gy aerrpinialpnes and thasmshuels e@icged imlllggure
9 o : t <210>,
50/ O9THEPERA, SEIARIEL 5y 0O RARERRL SRRl 236 o
<2 aoothdronitetlel expressien sfsiem pEIThaprotdD 6&1§trﬁ4'§2¥:§1) %@rgéja_ed aénldlﬂ;e
! t . < > <
saragog A BT AR ang) A ie Rebide 21525 aps oCF-
f oswa&Gd, prinmer for pGST-azu 67-77 <400> 21 cgggatcccc

cctggaca aggattacct gaagcccg 38 <210> 22
99 g gThe resu tgs of this exper%ment indicate that the H.8 region and/or the azurin

of the Laz gene are required to allow the protein construct to be cytotoxic to brain
tumor cells. This experiment also determines if other azurins will be more
cytotoxic to brain tumor cells if fused to the H.8 region. The results of this
experiment indicate that the H.8 region can adapt a cupredoxin to be cytotoxic to
brain cancer cell by transporting the attached azurin into the brain cancer cells,.
Accordingly, H.8 can be used as a transport domain to transport a cargo
molecule(s) into brain cancer cells. Useful cargos include cancer treatments and

diagnostic agents as known in the art and set forth herein.

Example 20 - Treatment Of Patients Suffering From Cancer

A Phase VII clinical trial of a cupredoxin entry domain-exotoxin A domain
IIT fusion (Study Drug) will be performed in patients suffering from cancer.
Specifically, the cupredoxin entry domain is the 50-67 amino acid region from
Pseudomonas aeruginosa and the cargo is the exotoxin A domain III from
Pseudomonas aeruginosa, making the fusion protein “PEDIII-azu 50-67.” This
fusion protein will be constructed as illustrated in Example 13.

Forty-nine adult patients with histologically verified cancers of the breast,
colon and melanoma who demonstrate clinical and radiographic progression or
recurrence following adequate treatment by currently available FDA-approved
chemotherapeutic drugs and regimen will be enrolled in an open-label prospective

study administering the Study Drug. To be eligible for enrollment in the study, all
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<211> 28 <212> DNA <213> Artificial sequence <220>

<223> reverse priner for pGST-azu 50-77 and pGST-azu
W®7006/p885490> 22 cggaattcgc atcacttcag ggt cagggP@BUSRDAY035758

23 <211> 34 <212> DNA <213> Artificial sequence <220>

<223> forward ol igonucl eotide for pGST-azu 50-66 <400>

23 gacggcatgg cttcctgact ggacaaggat tacc 34<210> 24

R Rk AR SRR
ﬁﬁh;égh@g‘ﬁiéz oﬂ&l@ﬁﬁ@t;@lw%g r%ﬁ@?s‘: ar lgpoevodynce Gpersistént nikfastatic
> < > DNA < > { 220
<2®1?951¥Scﬂnﬁ/éﬂf QoI 3R Greuse TP (BT AE By
gabﬁglge% 2’1%25 R RBdIE 24 0iah
DNA <2 > Artificial sequence <22

5 <2@‘M)rlnmmyse prinmer for green fluoresence protein
10> ApersaindP BT S bRI0RT e PhpR A ik consont
;;ﬁ% agf;%agmﬁ & %@6ﬂaﬁﬁel WiEH tht Giistigsionglf RevieauBbad 6T the4 00>
<2tﬂmwenssy OBl inoittcaze 354 et 1Al poU B DL e gsiercurrent
2 811 1?’ %Ilf%%s&g cggc gﬂ}:grn c?r %%tt%%ygt cIB e\gglgbt I?glé\gz‘é?ﬁ QS)E g 43

10 <2d§@séra2ﬁs, insulin dependent diabetes or other serious carg ovascular diseases

which might interfere in appropriate evaluation of the effects of the proposed

therapy. Baseline blood work (Coml;lete Blood Counts [CBC] and Serum

Chemistry) including liver function studies (LFT) will be performed prior to
. initiation of therapy. All eligible patients must not receive any cancer

15  chemotherapy concurrently during the period of the trial.

The study drug(s) will be administered by daily intravenous injection of a
pharmaceutically acceptable preparation of the Study Drug for 12 weeks and the
subjects will be observed for any dose limiting toxicity. There will be 7 dose
levels starting with 10 mg/kg/day and increasing by 5 mg/kg/day up to a

20  maximum dose of 50 mg/kg/day. The efficacy of each dose level will be recorded
in 7 patients with advanced measurable cancer (breast, colon, and melanoma).

The response will be estimated by measuring the measurable tumor in 2
dimensions (a and b). 1) Total disappearance of the target metastatic tumors will
be considered as complete response (CR); 2) A 75% reduction will be considered

25  excellent, partial response (PR); and 3) A good response (PR) will be post
treatment reduction in size by 50%. 4) Reduction of 25% in size will be
considered as stable disease (SD) and 5) <25% will be considered as no response
(NR). Patients demonstrating a progression of disease will have their treatment
discontinued but will be followed for an additional 12 weeks.

30 Total disappearance, and any reduction in size of the target metastatic

tumors will indicate that the azurin treatment is effective for treating cancer.

55



<211> 136 <212> PRT <213> Pseudonobnas syri ngae <400>

29 Met Ala Ser Ay Gn Leu Leu Ala Ala Ju Cys Ser Al a
wWaboosvsisoOAsp 1 5 10 15 Ser Thr Asp A n Met Met PAHUSASH035758

Thr Lys Ala lie Gdn lie Asp Lys 20 25 30 Ser Cys Lys

G u Phe Thr Leu Asn Leu Thr His Ser Gy Ser Leu Pro 35

40 45 Lys Asn Val Met GQy His Asn Trp Val Leu Ser Lys

Ly,

MEC?théi d@gt? r@tﬁat%l% a'_%grsg Qrﬁ:ﬁﬁ{egs S @lFtétﬁlg-sgpé%% &_%eeg% Fh\t/é%fyln the

L yepp&rancei né@pne'fzksltatlértgnm landl & eleoﬂ(baa;e i the Bngiogsresils iagsociated

lie Gy 85 90 95 Ala Gy G u Asn Asp Ser Val Thr Phe

ASHIRAINOSEr | ys Leu Asp Pro 100 105 110 Ala G u Asp

Tyr G R RRgs ElB&ﬁ@dt%nF&ﬁd PheatiohOofhy dbdcsibbd @(aﬁ?les Mad

115 120 125 Met Lys Gy Ala Val Thr Leu L 135
5 <2y6em30f ﬂmmsenueswlihz@appawm topthgse iqdleés@¥heaaﬂ without

ngi ti.dis,,<400> 3
SeloRFigk A g oone gty o llefidh pfefbheffh dyRéhoh fos
G Brefdbschbed AN @nAdadiof’idthAbecifd émﬁl)diméhta, T kiouRt 103 uﬁddarsﬂibd
25 30 Ala Gu Ala Pro Ala Ser Ai*aProAlﬁ af
NthatAh%\m%tm 35 clpimadsheyldagh bmua duly imiseq tpuich spesig
K
l%sd‘i'm@gg @ﬁ%edékgmﬂs "i‘no-ﬁaﬁca}{@ﬁs SeitHe @%gé@edﬁgc\);g? fo@?ﬂymg
10 Lycmtﬁ‘fe ifi0ention Sthich ae Cygosyte ﬂ@Sl Smﬂed intwelatqdefictdsr arg gended
Lys Hi s. . Th Pro 85 90 95 Lys Thr Ser Met
9 bejvgt %ﬁelsFé’e\?grthﬁ BOEW ‘%}%’ SThr Glu Asp Met 100
105 110 Asp Gy lie Phe Lys Asp Gy Val Gy Ala Al a
Asp Thr Asp Tyr Val 115 120 125 Lys Pro Asp Asp Al a
Arg Val Val Ala H's Thr Lys Leu lie Ay @y 130 135
140 Gy Gu GQu Ser Ser Leu Thr Leu Asp Pro Ala Lys
Leu Ala Asp Gy 145 150 155 160 G u Tyr Lys Phe Ala
Cys Thr Phe Pro Gy Hs Gy Ala Leu Met Asn 1 65 170 -

- . .. 175 dy Lys Val Thr Leu Val Asp 180 <210> 31
<211> 150 <212> PRT ‘
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<213> Vi bri o parahaenol yti cus <400> 31 Met Ser Leu Arg

lie Leu Ala Ala Thr Leu Ala Leu Ala Gy Leu Ser 1 5 10
wazookhgss@y Ala An Ala Ser Ala Qu Cys G u VarCBES20b5/€35758

Asp Ala Asn 20 25 30Asp Met Met G n Phe Ser Thr Lys

Thr Leu Ser Val Pro Ala Thr Cys 35 40 45 Lys G u Val

Thr Leu Thr Leu Asn H's Thr Ay Lys Met Pro Ala A n 50

55 60 S ¢. Gy His Asn Val Val lie Ala Asp Thr Ala

Asn lie n Ala 65 70 75 80 vVal Gy Thr Asp Ay Met

Ser Ala Ay Ala Asp Asn Ser Tyr Val Lys 85 90 95 Pro

Asp Asp Gu Arg Val Tyr Ala H's Thr Lys Val Val Qy

Ay G yA p&RidEOondiknddile qlientl thabRds dt leastEbouf¥os ﬁﬁ[no acid

Thr Qu Lys Met Thr AIaHGr,lgg &15120 25 As

SefeqpHse tlwg lesg thapaefufblen %ﬂ e rupredpxin or #\/@eter

€

32 e DR i R R e A G el T

<4@emmBHadamcéagllCys Ser Val Asp lie Ala Ay Thr Asp

Gn Mt An Phe Asp 1 5 10 15 Lys Lys Ala lie Gu Val

Ser Lys Ser Cys Lys A n Phe Thr Val Asn 20 25 30 Leu

Lys His Thr Ay Lys Leu Pro Arg Asn Vll\ﬁtgGIyHis

Ash Tr pihsendess daim k@\@erpmtheygprwlﬂxumsg ted iffom the group

Al SR I

As‘%nXs nnggit]‘az B, Leu ‘ yﬁsin AIIJu glé%ﬁ%ﬁg@d@ﬁ%ﬂ% 3“1\%?' n'ln‘g&%
%riﬁ{likb@mtﬁha Hs Thr Lys Val Leu Ay Gy Ay GQu

Ser Asp Ser Val Thr 85 90 95 Phe Asp Val Ala Lys Leu

Ala Ala Gy Asp Asp Tyr Thr Phe Phe QIS 100 105 110

Ser Phe Pro Gy His y Ala Leu Met Gy Thr Leu

Lyd Led f\?d’PPfﬂ?sOff%mﬂzBVhﬂ@ﬁl thy featldgss 1Vfé frpgpa Qrggnism

P%@leﬁﬁ:ﬁ%?onﬂﬂe%@&ﬂ %ﬁ%ll?gt’;;%ﬁ%%a.gﬁ%gmggb Wby fJﬂWﬁtm
lie T Leu Arg Met Met Leu Al'a Val“Leu Thr

l\/blan&ndﬁw]zﬂTlﬂ@bd&lzlwsmom(a{anﬁ,eichpdnaobedcmr @doc@@esd’geu@ryonas

Ay S Gy Gvy. gy .d S
G Y e ety Ve R ey et s
LYBrotathisdptitia, Bodddt&ilh p¥rfuss?h) Chleilexduy aurtintiabds inl isddria

Val Ser Al a
gonorrhoeae.

4. The peptide of claim 1, wherein the cupredoxin is selected from the group
consisting of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO:4, SEQ
ID NO: 29, SEQ ID NO: 30, SEQ ID NO: 31, SEQ ID NO: 32, SEQ ID NO: 33,
SEQ ID NO: 34, SEQ ID NO: 36 and SEQ ID NO: 43.

5. The peptide of claim 1, which is at least about 10 residues and not more

than about 50 residues in length.

6. The peptide of claim 1, comprising a sequence which has at least about
90% amino acid sequence identity to a sequence selected from the group
consisting of SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 9, SEQ
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50 55 60 Gy An Thr Val Thr He Arg Phe Lys Asn Asn
Ser Ala Val Gdn G@n 65 70 75 80 H's Asn Trp He Leu
wy/alochyssosdy Gy Gu Ala Qu Ala Ala Asn H e 8BCP0OSBB5/035758
Ala Asn Ala Qy Leu Ser Ala Ay Pro Ala Ala Asn Tyr
Leu Pro Ala 100 105 H O Asp Lys Ser Asn He He Ala
Gu Ser Pro Leu Ala Asn Ay Asn GQu 115 120 125 , Thr

Va e

LePRE Ya5epaD H5s Y %ﬁhﬁ%&%‘%@% S ffo:a,

Pr (SEJQEI]D Nex: 423 SEQ@IY N(G¥:st3|. 8BQIBINQ4S, BRQ IDNOLE6, SEQ ID NO:
0> 3&3‘@6 > 140 <212> PRT <213> Chl orof | exus

aurgm%atqtﬁ% 734 Nla Ala Asn Ala Pro Ay Ay Ser

Asn Val Val Asn Gu Thr Pro Ala 1 5 10 15 @ n Thr Val

Gu Val Arg Ala Ala Pro Asp Ala Leu Ala Phe Ala G n 20

2530 T . Al
Lol Asp P BRI SElatih 6 Dthelth e Baddhls KilciefironlFhe b
G rotdissinAo SEQHDAI\NO %@]EQ’H]) I\I%rﬁ, ZIQEQ 1%1\16%7 GKEA(?IDAN;@FD SEQ
As a,\va n I n n n

x SodR: A, 804D 5023 ¢ BiNEhaoso B 3D, BER 1REfo: 41,
Th T t
ron D0 sy SRERR N PR SRR N o o
1057,1@51303117\1\1@ P70 Ay Thr Tyr Leu Tyr lie Cys Thr
Phe Pro Gy H's Tyr 115 120 125 Leu Ala Ay Met Lys

Gy Thr Leu Thr Val Thr Pro 130 135 140<210> 35 <211>

16 <212> PRT <213> |f| ci al sequence <220> <223>
c oﬁs er vEbF Btide Hg%la 19t O OPHIEMSAL? Sedenge dsriidam Shg-group

<2%31?s1ﬁh§%£éﬁetltbﬁ@o<?2s3m {I3NO: & ﬁzQi%?ﬁa %@Q‘ﬂﬂmﬁ 9, SEQ

any natural [y occurring am no acid <220> <221

i 40 NO:GH; BER [D290538, SEO I NOy 305553 X0 SBQ TBYO: 41,

?na‘;?@ﬂ MoP 82 S50 09N B s BOD N FEC SRR 4 SR D Nox

nauay Akl SEQIENO: 4ng am no aci d <220>

9. The peptide of claim 1, comprising an amino acid sequence selected from the

group consisting of
DGXXXXXDXXYXKXXD and DGXXXXDXXYXKXXD;

wherein D is aspartic acid, G is glycine, Y is tyrosine, K is lysine and X is any

amino acid.

10. A peptide which has significant structural homology to the 50-77 amino acid
region of Pseudomonas aeruginosa azurin and which facilitates the entry of a linked

molecule into a mammalian cancer cell.
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<221> m sc_feature <222> (14).. (15) <223> Xaa can be

any naturally occurring am no acid <400> 35 Asp Ay
WXXa@6Bees08Xaa Xaa Xaa Asp Xaa Xaa Tyr Xaa Lys XeGI/Ksm05/035758

Asp 1 5 10 15 <210> 36 <211> 183 <212> PRT <213>

Nei sseri s gonorrhoeae <400> 36 Met Lys Ala Tyr Leu Ala

Leu He Ser Ala Ala Val lie Gy Leu Ala 1 5 10 15 Ala

o1 a1l a0 ety e lgB Ehiboth ald Spdrhe Mg

Al @eﬁicﬁ Hed bt lédsaalﬁdua9W>Ge@leacé3ﬁle14ﬁiy4ﬁth%@1pﬁédaxﬂ 6r &rigment
Ala Prg Ala Ala n h G u 50 55
60 SisFeohsyiheasip ﬂht‘sl?PP}\/&é @%@F\@ tﬁ@rﬁ"éﬁq toﬁ@%cﬁrlg% c@ipound,
Va hncﬁaiﬁeﬂe}flsthg'? sp%fae ?é:llﬁgteéﬁlﬁrﬁﬁhéxﬁg@cémg&ﬁldf% a"lhﬁnmahan
hr Leu Lys Gy Thr 'An Pro 85 90 95 Lys Al

Separtabtcdlily Hs Asn Leu Val He Ala Lys Ala G u Asp

Met 100 105 110 Asp Ay Val Phe Lys Asp Ay Val Gy

Ala Ala Asp Thr Asp Tyr Val 115 120 125 Lys Pro Asp

Asp Al a_Arg Val Ala H s Thr eu He y y
1302435 Thuepreglex ok daicy {1, Bberesihe pbRsde theemptiﬂpofgl%m L
Ala Lys Leu Ala Asp Ay 145 150 155 160 Asp Tyr Lys

Phe Ala Cys Thr Phe Pro Ay Hs Gy Ala Leu Met Asn

Lo13s TR Syt taitty, lerchbhe ¥loo S3RpIIY £ £ 0G0 om the

37 ghoip cSﬂS‘isﬁHgfofMp?oté\hﬁh@lﬁot&ht pdBypeplitly, p\dpﬂldeypblya'dabha%ﬁlp
Ay Mt Ala 5,10 15 Ser <210> 38 <211> 33 <212>

prIudgis 30 aix%%qrpm@e d@ﬁ%l%&gm&a@ U Hi s Asn
Trp Val Leu Val Asn Gy Ay Asp Asp Val Ala Ala Al a
VaI 1 5 10 15Asn Thr Ala Ala A n Asn Asn Ala Asp Al a

Ph eEl}(@JzonEﬂl& & Qaif! B, Refeln 119 c@%@ coglf)gund?ig sSTectdd 68 the

group consisting of a protein and a polypeptide and wherein the peptide is linked

to the cargo compound to form a fusion protein.

15.  The complex of claim 11, wherein the cargo compound is a toxin.

16.  The complex of claim 15, wherein the toxin is Pseudomonas aeruginosa

exotoxin A or a fragment thereof.

17.  The complex of claim 11, wherein the cargo compound is a detectable

substance.

18.  The complex of claim 17, wherein the detectable substance is detectable by

a method selected from the group consisting of fluorimetry, microscopy, X-ray
CT, MRI and ultrasound.
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<213> Bordetella pertussis <400> 39 Leu Thr Lys Thr

Ala Asp Met G n Ala Val Gu Lys Asp Gy lie Ala 15 10
WA 2006008858 y Leu Asp Asn G n Tyr Leu Lys Al a G BRCPHER0BY035758

25 <210> 40 <211> 27 <212> PRT <213> Nesseria

meni ngtitidis <400> 40 [ie Gy Lys Thr Gu Asp Met Asp

Gy lie Phe Lys Asp Gy Val Gy 1 5 10 15 Ala Ala Asp

Thy Asp, Tyr Val S :

211907 otz SpltpRRe uRik e BeRlt ofgam it o

Al ShofhacefaRiNRbtBldcadivr. Val Val Thr Asp Gy Met Ala

Ser Ay 1 5 10 15 Leu Asp Lys Asp Tyr 20 <210> 42

<211> 15<212> PRT <213> Pseudonbnas aer ugi nosa <400>

42 Gu Ala Ala Asp Met G n Gy Val Val Thr Asp yI\/IEt

AI 20.SerA inethod @otprising oontagingzicell of pgflsapifipthe eRnplex pfslaim
U}Ietel | a pertussis <400> 43 Ala Qu Cys Ser Val Asp

‘Ala Ay Thr Asp G n Met G n Phe Asp 1 5 10 15 Lys
Lys Ala lie Gu Val Ser Lys Ser Cys Lys G n Phe Thr
Val Asn 20 25 30 Leu Lys His Thr Ay Lys Leu Pro Arg

Asg, Val
Th?l A Tl%;&letﬁ/ilé&’ oﬁlﬁnﬁlﬂ‘% V\if/fgfén%ﬁlﬁ 4:%1/ gﬁce‘ﬂa bn@?@‘ierﬂéﬁné g}pgtéent

6osuﬁeamglﬁamaaylcuemmghm@n@mlnwmntz@qugé ardl ¢ splinuyio
Thr eAra %a 65 70 75 80 Leu Ala Hi's Thr Lys Val Leu
le‘ y GQu Ser Asp Ser Val Thr 85 90 95 Phe Asp
Val Ala Lys Leu Ala Ala Ay Asp Asp Tyr Thr Phe Phe
Cys 100 105 110 Ser Phe Pro Gy H's Gy Ala Leu Mt

l;g%%? g’l}lﬂﬁﬁeth@&‘ ob-ASind-2Y Wikeid e cdR s dldachspll<210> 44

73.  The method of claim 22, wherein the cell is a cancer cell selected from the
group consisting of osteosarcoma cell, lung carcinoma cell, colon carcinoma cell,
lymphoma cell, leukemia cell, soft tissue sarcoma cell, breast carcinoma cell, liver
carcinoma cell, bladder carcinoma cell, melanoma cell, brain tumor cell and

prostate carcinoma cell.

24. A method of treating a patient with cancer, wherein the complex of claim

11 is administered to said patient in a therapeutically effective amount.

75.  The method of claim 24, wherein the complex is administered in a manner
selected from the group consisting of intravenously, topically, subcutaneously,

intramuscularly, and into tumor.

26.  The method of claim 24, wherein the complex is co-administered with

another cancer treatment.
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<212> PRT <213> Pseudonobnas aer ugi nosa<400> 44 Ser Thr

Ala Ala Asp Met A n @y Val Val Thr Asp Ay Met Al a
W®2006A86508.0 15 Gy Leu Asp Lys Asp Tyr Leu LysPEr/OSA8P035758

Asp 20 25 <210> 45 <211> 27 <212> PRT <213>

Pseudononas syringae <400> 45 Ser Lys Lys Ala Asp Ala

Ser Ala lie Thr Thr Asp Gy Met Ser Val 1510 15 Gy

Asp, L Tyr. Val

S Dy epd P bingRantel T § pient e AR bl gl 17
465 AlRirdaered by safd patidat) ahd the@datidh af ta kaiGb yoifipounsip dGeyted.
Met Ser Ala 1 5 10 15 Ay Ala Asp Asn Ser Tyr Val Lys
Pro Asp Asp 20 25 <210> 47 <211> 27 <212> PRT <213>
Bordetel | a bronchi septica <400> 47 Thr Lys Thr Al a Asp
Me28.Gl riThal methed oftalaimi 37 wheysingbg cange csamaomdas an X-1Ry cszstrast

<2%@§?%§Aﬁg?fgnoi%og&egarggj§ce[ol{n<@§ &tt% i ci’al ége)qﬁgnce

<220> <223> conserved sequence of cupredoxin entry
domai n <220> <221> mi sc_feature <222> (3). 7(6) <223>

Xa%% canriREn@nyd HELIAHAY T, \wHefchHhe Ica@o@ gQurﬁpllsQ nfedAH

> msc_feature <222> (8).. <223> Xaa can be
an;esorailnuﬁr mhdgjngoovtrast iagent and the lq@ngn eDthg satgp pompound is

na?% TCFVU@QZb (11).. (11) <223> Xaa can be any

. urring am no acid <220> <221>
m sc_feature <222> (13) ..(14) <223> Xaa can be any
natural ly occurring am no acid

30.  The method of claim 27, wherein the cargo compound is an ultrasound

contrast agent and the location of the cargo compound is detected by ultrasound

imaging.

31. A method for diagnosing cancer, wherein a cell is contacted with the

complex of claim 17 and the location of the cargo molecule is detected.
32.  AXkit comprising a reagent comprising the complex of claim 11.

33.  The kit of claim 32, further comprising a reagent comprising a

pharmaceutically-acceptable adjuvant or excipient.

34.  The kit of claim 32, further comprising a vehicle for administration of the

reagent.

35.  The peptide of claim 1, wherein the structure of the peptide is modified to
extend or optimize the half life of the peptide in the bloodstream.
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<400> 48 Asp Gy Xaa Xaa Xaa Xaa Asp Xaa Xaa Tyr Xaa
Lys Xaa Xaa Asp 1 5 10 15
WO 2006/088508 PCT/US2005/035758

36. A nucleic acid molecule, which encodes the peptide of claims 1 or 10, or

the complex of claim 14.
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