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TRANSPORT AGENTS FOR CRCSSI NG THE BLOCD- BRAI N BARRI ER
AND | NTO BRAI N CANCER CELLS, AND METHODS OF USE

wORRREQEOIRELATED APPLI CATI ONS Thi s appl i cat i onPCraiSnm6/028022

priority under 35 U . S.C. 119 and 120 to U. S
Provi si onal Patent Application No. 60/818,510, filed
July 6, 2006, entitled "Transport Agents for Crossing
the Blood-Brain Barrier and into Brain Cancer Cells,
and Met hods of Lbe Thereof; U S. Provisional Patent
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3:90-103 (2003)) Only a few diseases of the brain

res ond to the small nol ecul e drugs that can cross the
SKGROHNEs depression, affective disorders, chronic
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rain C ectr1o
eiabraiep(BRRBIC toreyter the brain. Approximately 100% of large-molecule

drugs, and greater than 98% of small-molecule drugs do not cross the BBB. Only a
small class of drugs, small molecules with a high lipid solubility and a molecular
mass of less than 400-500 daltons actually cross the BBB. And of the small
molecules that cross the BBB, only a small percentage cross the BBB in a
pharmaceutically significant amount. (Pardridge, Molecular Innovations 3:90-103
(2003)) ‘

Only a few diseases of the brain respond to the small molecule drugs that can
cross the BBB, such as depression, affective disorders, chronic pain and epilepsy. Far
more diseases of the brain do not respond to the convention lipid-soluble small
molecular mass drugs, such as Alzheimer disease, stroke/neuroprotection, brain and
spinal cord injury, brain cancer, HIV infection of the brain, various ataxia-producing

disorders, amyotrophic lateral sclerosis (ALS), Huntington disease, childhood inborn
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cross the BBB, the transvascular route of administration is unavailable to the vast

majority of drug candidates.

In spite of the fact that most drugs and other molecules cannot cross the BBB,
certain bacterial and fungal/viral pathogens are known to cross the BBB to cause
infection. (Nassif, et al., Trends Microbiol. 10:227-232 (2002)) Such bacterial
pathogens could be either extracellular such as Neisseria meningitidis, Streptococcus
pneumoniae and Escherichia coli K-1, or intracellular such as Listeria monocytogenes

or Mycobacterium tuberculosis. While the intracellular pathogens mostly invade the
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monoclonal antibody. (Hayashi & Wu, J. Bioenerg. Biomembr. 22:451-471 (1990))

Many pathogens have azurin-like proteins, but Neisseria is unique in having

the H.8 region attached to it. Laz and Lip are gonococcal outer surface proteins that
contain a signal peptide lipoprotein consensus sequence that is recognized by the
bacterial enzyme signal peptidase II, which processes the sequence to result in the N-

terminal acylation of a cysteine residue with fatty acid and glycerol. (Hayashi & Wu,
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brain without making a generally leaky BBB. Further, a successful delivery system
would be generally benign and would allow repeated use of the system on the patient
without undesirable side-effects. In some cases, a successful delivery system would
deliver a drug to all areas of the brain equally. In other cases, the delivery system

would deliver drugs specifically to brain cancer cells.
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transit peptides may be modified to extend or optimize the half life of the peptide
in the bloodstream.

Another aspect of the invention are complexes comprising at least one cargo
compound linked to a transit peptides comprising a region consisting of at least 4
imperfect or perfect repeats of Ala-Ala-Glu-Ala-Pro (SEQ ID NO: 25), where this
region does not comprise less than about 50% of the peptide.

Another aspect of the invention are complexes comprising at least one cargo
compound linked to a variant, derivative or structural equivalent of Laz, Lip or Pan

1 from Neisseria, and which facilitate the entry of a linked molecule into a
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facilitates the entry of a linked molecule into a mammalian brain cancer cell or
across the blood-brain barrier. The cell may be from a tumor of the central nervous
system, specifically astrocytoma, glioblastoma, meningioma, oligodentroglioma,
oligoastrocytoma, glioma, ependymoma, spinal cord tumor, ganglioglioma,
neurocytoma or medulloblastoma.

Another aspect of the invention is a method of treating a patient with cancer,
wherein the complex of the invention is administered to a patient in a therapeutically

effective amount. In some embodiments, the complex is administered intravenously,
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derivative or structural equivalent of Laz, Lip or Pan
1 from Neisseria, and which facilitates the entry of a

woORakad200wl ecul e i nto a manmal i an brai n cancer PCEIUS2@5/028022

across the bl ood-brain barrier. The cell may be froma
tunmor of the central nervous system specifically
astrocytoma, glioblastom, neningiom,

ol i godentrogli oma, oligoastrocytoma, gliom,
ependynoma, spinal cord tunor, gangliogliong,

neur ocyt oma or medul | obl ast oma. Anot her aspect of the
fapiraHy.isubrutagequsiypinframusslarly condntp gelboremere Ak othet h
eRBSBmentYBY &hﬂ)lé}{h? cMRh R wil B olhBY &AL dr BBathint.
admini stered to a patient in a t herapeuti cal

ef f ecnetberapreghaf thq invaydine isermbebiodfeninpgingleanced i nasients
a6t a%fn%%té”gr @é()%%ﬁh Ef écfa%lel hr O%H{ﬂﬁb“ﬂ%qg 9 Bétie}‘lt

i ntramiscul arly, I'nto ce

emﬁ)dﬁﬁcmtosatlmt@éﬂwmgp @ﬁmp@wmlwn pyteat: dul sov¢ ¢pses, the
?’%g/&e E(?lﬁ%oglﬂ@ fe&lh ok fa?%t)fgﬁagi elygemla?irs dgtgﬁgcg ?y ﬁ-ra}; 8"? %n otheir
ctsap thegiargy canhmmdsx emnagrgtla rasmqnb@magmghmaradmgemtvdbﬂas

I
FALIR SORELER AP MU BF ARG 8

wh@hdmmtwmmmmﬂdsmagmg( ray cont rast agent which is
det ec I.n ot her. cases, the cargo -
compodRir et e P B aTne Rk ne SR Poromorisig
ageattingh celhis IcSntﬁtﬁécEs@iﬁ:Ieiﬂ cdiypl&dRIf. dthd ifventioe kvith &ﬁeﬁct\e/i\%lb eahrgo
car an ul trasoynd contrast agent ic
@%?@E@gﬁﬂ%vn%ﬁ?Fﬂ@%&ﬂamrw§g|ng Anot her aspect of
t h e | AN@Rdriatect oF tite IR0l isfaddit SinPEisias b ia, @Iﬁﬁk@tﬁran isolated
rlshggvcontactl a.cell is contacted with a
ErPERdsT gt A b dSRvalive A gl gt eRlragolip or Pan
¢ GIORONSISheAR Ghndl SR ANt ateSile GATOS ARMMBLMBEcuIfRS fer
aspect. of the invention is a Kit conp nprising a reagent
Wepmadipn brais) carcsscalk oragioss the plopdrbrajihhagtieri &n spmpeepmbapiments,
AR KitaheY SorRbriset & Heﬁééﬁf @émﬁ %Hifg\éic IhaHﬁacQJUcE{?}Zachﬂt@olQEam}E&n

1 from Nei sseri a,
M qtherembedimentsethe hlt @oraprrsasmmhncémf% pdmhinistratinnenf tl@erbage@tr

acr osgndih& aBleBOSuY i htiBR AL nGlleic la@id SR RIPRALAENT S,
the kit furt er conprises a reagent conprising a
p‘hh‘i’m@@&tﬂh@a&leﬁa&tﬂ@ entodb heisclated iramsit peptidstwhaeh is a variant,
| I
SRR PR 155 A ERAF 8l s
fagiligares thmerdryenf a liokei rgoleilalintord rearinekian Hrain samwer cell or across
cleic aci an isalate
PR Rl B S A S oGS RGO P, LR BU G
péptided compkisiag iragidnaoohsistinglodat ledst P imyperfeetor peiffécorapeats of
N%I-gl?é?élu-Ala- gAY (S% ILH]NO 25), where this region does not comprise less than

about 50% of the peptide. In other embodiments, the nucleic acids encode complexes

comprising a fusion protein comprising at least one protein cargo compound linked to
a transit peptide.

Another aspect of the invention is a method for treating or diagnosing a patient
with a condition related to the brain, comprising co-administering to said patient the

transit peptide of the invention and at least one cargo compound. In other
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woanoriez0041 n ot her enbodi ment s,

facilitates the entry of a linked nolecule into a
manmal i an brain cancer cell or across the bl ood-brain

encode transit peptides conprising a region consisting
of at least 4 inperfect or perfect repeats of
Ala-Ala-Gu-Ala-Pro (SEQ ID NO 25), where this region
does not conprise | ess than about 50% of the peptide.

I n other enbodi ments, the nucleic acids encode

conpl.exes conprising.,a fusion protein conprising at
FRRAimERE asuptedoxin-géived rarippd nertide isfeadministesed willhibe ¢

BERi fftideAR@LPEE cagh8shpshdt he invention is a method
for treating or diagnosing a patient with a condition

related to the brain, conprising co-admnistering to

SMIEFESEUPTION OF 418 SEBPRNSs of the invention and

| east one cargo c%gxoun . I'n otherenbodi nents, a
ctly

at
SERIPING his dher gepergi spding seqequee dithe Yeigesaidigonirshosred
| hdcci [ d/ or the cargo conpound.
\é&fe}g%%é’ %‘E%‘%%F%?F%ﬂe%ﬁ'%ﬂ@% QUENCES SEQ IDNO 1 is the
FERJPI NODNA theggtnergicdB¥A eoding shjudnae ofNbe Esmrivraonas aeruginosa

%E%ﬂiéfe | az gene, Genbank Accession No. Y00530.
%&%I NO. 2 is the genomic DNA codi ng sequence of the

PEQUBNDbis theegengmicdA aading sequene of tBER.8 Bgidof Bei S

?\hgseﬁézn%%r%o%l codi ng sequence of the H 8 region of
RE R 8L %G 6REM M hoeae 1 az gene. SEQ ID NO 4 is

SHQ IDNO=4 i thr forvesrd pémBCRPERINipliYy thbEad-acoding getieN(tiz) of

?pne %Iazé‘gf Nei sseria gonorrhoeae. SEQID NO 5 is
REHEPEPYE S mer to PCR anplify the Laz-encoding

§EQED(N@2) is e riidreRineR (IRTR ki PR AR La2kReddihd\ene Bad) Bf
waowmm rimer to PCR anplify a 3.1 kb fragnent of
EICFE9/18850T D NO 7 is the reverse priner to PCR

SERIIDINVO 6 3 1k fsRvard pGABItS POR RlpGHS1 3. 2%b fx§§@eﬂt br NGt 18
ngthe forward priner to PCR anplify a 0.4 kb f?ggneﬁ?

of pUC1l9- paz. SEQID NGO 9 is the reverse priner to

BER 1BMRbI 7 i¥ iR Igvése@irﬁeﬁ‘ Wﬁr&%ﬁfy RYGHSs fraghentB QUGS
10 is the forward priner to P _anpl|fg a 3.3 kb
SEQdQ&I@: s thetforvaurd prier to PCR amplify a 0.4 kb fragment of pUC19-

paz.

SEQ ID NO: 9 is the reverse primer to PCR amplify a 0.4 kb fragment of pUC19-paz.
SEQ ID NO: 10 is the forward primer to PCR amplify a 3.3 kb fragment of pUC19-
paz.

SEQ ID NO: 11 is the reverse primer to PCR amplify a 3.3 kb fragment of pUC19-
paz.

SEQ ID NO: 12 is the forward primer to PCR amplify a 0.13 kb fragment of pUC18-
laz.

SEQ ID NO: 13 is the reverse primer to PCR amplify a 0.13 kb fragment of pUC18-
laz.

SEQ ID NO: 14 is the forward primer to PCR amplify the GST-encoding gene from
pGEX-5X-3. :

SEQ ID NO: 15 is the reverse primer to PCR amplify the GST-encoding gene from
pGEX-5X-3.
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SEQID NO 11 is the reverse priner to PCR anplify a
3.3 kb fragnent of pUCL9- paz. SEQID NO 12 is the

woéanovanzhopr i ner to PCR anplify a 0.13 kb fragnear/uso06/028022

pUC18- laz. SEQID NO 13 is the reverse prinmer to PCR
anplify a 0.13 kb fragment of pUCL8- laz. SEQ I D NO
14 is the forward prinmer to PCR anplify the

GST-encodi ng gene from pGEX-5X-3. SEQ ID NO 15 is the
reverse prinmer to PCR anplify the GST-encodi ng gene
frompGEX-5X-3.SEQ ID NO 16 is the forward priner to
BER IBMHP; Koyis thedorsvagthriimas dpPCR a@malify the sgnaémée pragl H.8-
ERGUAY rBior G fQYRERM! 2. SEQID N 17 i's the

reverse priner t CR anplify the signal peptide and

BEQIDa¥(eoldi ip therengrssprifer 1oL anoptifp hes@nal peptidEad HB-NO;

r.to PCR anplify the
é‘%°?‘§‘%té&3.‘fn§”¥%%‘9%ﬁ¢?§¥ﬁzpuo 8-/ . SEQIDNO 19 is

BHQ IPeN@r Kdis pheifpmvard prinREm BEGR lainpiifyttheHd-@cedicpiigiog from
9@'191az”°m pUCL18-te. SEQID NO 20 is the forward
rimer to PCR anplify the GST-H. 8 fusion region from
PERXDINO 39S the r8Efe lpbmitiio PLRlamplify te H.8eaccdmgpegdiorefrotho

P lify the GST-H. 8 fusion region from
@@LS-HS. SEQID NG 22 is the amno acid

SEQUBING®: 21 is tHedorWaidgritidrao BORamphifyeheGSTIHS fusfohZediar
r ot nk Accession No. Y00530. SEQ ID NO 23
R ce of

¢id sequence of the Pseudononas _
SEQUDINOSH igthdiréverse pHfdet 10 FYR arddlifl thetFBT-HIB faSlo@fgidn from

S e the H. 8 region from Nei sseria gonorrhoeae
?%g&tﬁggﬁf ein. SEQIDNO 25 is the anino acid

SEQUBNN®: Dfis ﬂae&ﬁmca&ﬁmeqw&cmthé Neil@}iEBoAdroRhd Tiafd Y 62F
THE FI GURES Fi gqur %ure depicts a schenatic
%MGSPIQIZNPr

Lappratein, Osphagh PRI sseri a

SEQ ID NO: 23 is the amino acid sequence of the Pseudomonas aeruginosa azurin.
SEQ ID NO: 24 is the amino acid sequence of the H.8 region from Neisseria
gonorrhoeae F62 Laz protein.

SEQ ID NO: 25 is the amino acid sequence of a peptapeptide motif.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1. Figure 1 depicts a schematic representation of /az from Neisseria
gonorrhoeae (A) and paz from Pseudomonas aeruginosa (B). The P. aeruginosa
azurin gene for cloning and hyperexpression in E. coli consisted of the azurin gene
itself (paz) and the signal peptide (psp) sequence that determines its periplasmic
location (B). The H.8 region of /az was cloned in frame either in the 5'-end of the paz
gene (C) including the Neisserial signal sequence nsp (pUC18-H.8-paz) or at the 3'-
end of the paz gene (D) (pUC19-paz-H.8). The detailed procedures for preparing the
constructs are given in Example 1. naz, azurin-like sequence of Neisseria
gonorrhoeae present in the laz gene; nsp, Neisseria signal peptide sequence. The
signal peptide sequence in both cases is cleaved off to produce the mature Paz
(periplasmic) and Laz (surface-exposed) proteins. (E), SDS-PAGE of Laz, Paz and

the fusion proteins. The anomalous migration of the H.8 fusion proteins such as Laz,
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wayppEreexpsessi on in E. coli

gonorrhoeae (A) andpaz from Pseudononas aerugi nosa
(B). The P. aeruginosa azurin gene for cloning and

gene itself (paz) and the signal peptide (psp)
sequence that determnes its periplasmc |ocation (B).
The H. 8 region of laz was cloned in frane either in
the 5 -end of the paz gene (C) including the

Nei sserial signal sequence nsp (pUC18-H.8-j? z) or at

Hi8ePa3'or PeH.8qk11 kbt PRAEDE)SRE Px)ou%}p E%n n&Pgﬂ icerrlim%agedahlé

glon%al | ed Eﬁgc dures for pre arin
tining pro freon, Clipg Micrabigh Rav.12:SdeS4EQ8BNEiSetf of ol 7.

]Nel Thein| 2789097 HERB] @0035 esent in the |az gene; nsp,
Nei sierl a_si gnal pept | e) sequence. The signal peptide
sequ 2n P2 é@sféssgralﬁlsallls&m thé degted t@ﬁvﬁiiﬁ@l%‘elflﬁ@az

b
baprorcRiard GRIAL BTG AR bR (SRS TR %féﬁ@ﬁnc
}B% SERdIds <P azﬂﬂ?@ aaﬂ Shtfusioss atitlyr attoay tephink i@ dldr Bad (t'i‘;%
ou

(all

and @i
o e Sn T Pl BEF tords i Hhterts bay-200 gells.
hivaTerireatgd prithttied prete(n@afmdlﬂbreﬂ doﬂcen%t%n@ '?1 ® bO aﬁ?&@ M)

Fi tt . Bi
f%?%lﬁ ?gds% lgglg%rg a‘(“lz"?ﬁg‘é‘)g ?bneﬁP é‘laf??%‘r@the ra’;téu péhze @élptocacsount
fyreapstexidityl (percenatdlndpathh eTol egd@ee p@cato EEthtlaﬁlc i 8ah Va? e
S

roLei Ns. are oxic to various cancer ce
Ofw %ﬁfegtvg%(b?ecce% waY ta%h@??@tli)% epdthp épmbeuevf viehle cellsaias
%tﬁmncdanﬂ)aa iLan and, 8tfhﬁo&@rotbmfeaft&1f ?}npﬁk fe 522
no term nal ? - Paz)

c}t(tg%lf rké g%ﬁ ‘fv%%f’%{ge&’i’é‘m@ﬂl- fropcth %’é‘mﬂ@r of3dall selise (8) t r e at ed
Cytotdxicithof HSodeptias Pad, Paz-0id 1480 anG %ﬁ%&)v‘}a&? | ons

or 6, 12 and 24 ass
1%9“ %g‘@f{ CSHM Hell Bsatwpt conditions erecsishilas td m)abmzw nt f or
cyt diigiieQ. (Rigir 92 aesat th%%h {%B’P\%PJS ﬂuo?esﬁeglﬂg arbgég agjrin-

rcentage cytotoxicity, e value O

re\?,? edprotein }nlt%glwggsiom 2% dvd bidOUnarRe MOTR7 BIRDEX) 198
f usion

tidd) IPez, Pgj- Paz, .Laz .an
p%rlf:?eiezn tr 23 g%&ganp g“gk @ﬂﬂ\'/{ s zﬁ‘?nﬁlﬁate(ilwg‘t‘%lﬂ“’cﬂltoy

JHAS Kl %t%wlt@BNe%%Cﬁlé@oﬁa@mﬂslqeatr}m’mﬁfr 30imidl eRd vl S-
: Paz-H. 8, H 8-P
1m(a§t)s weré kaxi @ Iﬂteﬂlfahﬂtlg H‘&PMC% %eﬁﬁ of\fam%;s prateins Al | 2

Laz tomar human br eas

and
copjugaiethwith Adexa diuei” 5168 aavisuasived B}&fonfo@al(lﬂ):ro@&? ¥&nd &5 QuUre

uorescently

t h
deSoribEd £H{£) ?(C?jﬁﬁérﬁ&?a ec;fg.ﬁéwﬁ%WF 12:! | oyucggfoggltlmmscopy

| abel ed azurinre

Variquocrycentrationsdast, 8 ead a:@an/EFﬂnYor@s@éd n%lalfe@d 1tdz §eREPL 't dg
each conjuga e

8z Paz and
indiBted RAELN- %962&# s i G Hieoweiets aiabhlet hoe agin
DAE;’E{K{L,@ dmimémod\v}ﬂlleml'linﬁolal ®Y Cat Q0 3B BhidALd Gl WGP
fluor® 568 was incubated with LN-229 cells for various time periods (35, 10, 20 and 30

min) at 37°C. The internalization was visualized by confocal microscopy. (E) Paz
(10 uM) conjugated with Alexa fluor® 568 was incubated with LN-229 cells on a
coverslip at 37°C for various times after which Images were taken. Very little
measurable fluorescence was detected in (E).

Figure 4. Figure 4 depicts bar graphs indicating the quantification of the

fluorescence found in the confocal miéroscope images in Figure 3A-D. (A)
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I mages were taken. (B) Internalization into MCF-7
cells of various proteins conjugated with Al exa

woOhooroizon4 568 as vi sual i zed by confocal m croseopyusSa06/028022

as described for (A). (C Internalization of Laz was

vi sual i zed by confocal m croscopy.. Various
concentrations (2, 4, 8 and 16 nmV) of
fluorescently-labeled Laz were incubated with LN 229
cells for 30 mn at 37C. The nucleus is |abeled blue
wi th, DAPI (4, 6-di am di no- 2- phenylindole). (D) Laz (10
frepnted SAiRPLfuaresaenss ininasgss in HigHe - SWantificationof flygresesnce
W dzlrik Proted weldbse IS}DIESniéq(do@b‘gSPﬁdtéEﬁoIf933 "ErRA Bark Popreklnt tl?eo

and 30 mn) at 37C. The internalization was visualized
Bgndastieyiesipn Y he Juersisgnce ithreiffzra coliyin esiplegamplg. (B)
Wuﬁr{hfﬂatﬁ?ﬁ%ffﬂhyx‘éﬁdeﬁae i %agg@% FiRGYBAL eflaMicidn\e g@ﬁned as

I's on a coversl Ip for various tines ter

Whlf igHe Aages Qnemte’lcﬁfa%ecrf flugrepsened inihegesinekiguraBle
DhHOIBSRENR oA J7 AEhRdAl ngj) uamli_'ﬁOQH&??tAﬂuo dsELint

pi cts graphs Indicatin uant i tication
irhages injgure 3l2n Quartifieation performeedes irf Blgaﬂe 4. cr oscope

i mag ef Ehﬂa é: ' &fﬁlﬁne%ﬁfe@tme(n&v& ﬁl}t} gggﬁﬁgodprotELn? fa 011 tates the

fluoreScence 1h I ne ['on of
ﬁptallg:r(ésbdemdblor%@zlabalafd T it gldbsasmm 136229 deils. llﬁﬂerhgled 20

SPEATE Y GROSE R o HERIe B R el wna pec

dorftﬁgatedmlthozabkasﬂudn s68swérg irulsadipl 1eh LX3R9 Celirbd F0 raiatat on
2rdfr or.escence in |rm sdlbn F| re.3B. a@&bfl cati.on
3 SRR O VR b EpnIBE FRTPICORY B Cototoxicity
of syamesccmqﬁpﬂm Glsmgﬁds GSW—I—FBM gﬁﬁ(ﬁm?wﬁf&lbﬁdﬁﬁith on
antificati

med as i.n F
?ﬁlth i’% efh%oxlwaﬁe Irlﬂ 2%§ g%%séveg@ee@am. ﬁwﬁt%we
pRfcf288 Fesledwith DO E}vgéaaleoﬂﬁ\s peptétsl €SP, GSIORHY, PESIGST or the
treatment with H. 8-GST fusion rotelnsfaC|I|tatesthe

epRcayedyt of ARSI ey e P hywithg gz peyidepupgPaz) g0 uM
gl i obkiggtedTer 1%% g%gpl% |1ﬂ1:§ges M‘ﬂl@@ﬁin@ df gﬂ%eﬂ?gb&&i) wffh ﬁaz

buf fer and

C
izld? mapﬁiugz:%ﬁmg@@déﬂth tiYP &OQQ‘&/ @I@é} Biotwbglagys bincoln,
NesHaa) ey i %%%%n?ﬁ%l Hick. OF%§Qm{Ei‘réa ;?gt?f:i’zg H.4887 and

|nternaI|zat|on vi sual | zed ) conf oca nlcroscopy

[ comjpgated wiith |IR§1yeof80@9Wt wise ingeckedgntpppptitonkally @Siveamde mice.
/ [

B0 T ui bRty SRR SRl REn M afls B UOIARHG v

dﬁc@ed%ldma’sur@imﬂmﬁle LHCAROdysseyt“rlatired Imagn‘rg 6temM(Bach

BB S0 Sl ATy 5
bpai?azvx)erez@xt hddizeawlly bidjuragesOyeré-iagerr.e 6 depi cts inages of
the 1g{une 01<I1gure g%epl tjs gHSﬁpA(\J%,t\{}es%?g blotting and confocal
microscope images of localization of H.8-Gst fusion proteins in E. coli. (A). E. coli
BL21 (DE3) cells having cloned gsz, H.8-gst or gst-H.8 genes were cultured at 37°C
with 0.1 mM IPTG. Cell pellets were washed with PBS twice, and whole cell lysates
were run on SDS-PAGE. Coomassie blue staining was used for detection of the
proteins. (B). The above procedure was repeated but this time both whole cell lysates
and the contents of the periplasmic space were separately isolated, run on SDS-PAGE

(20 pg protein) and the GST or GST-H.8 fusion proteins were detected by Western
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H. 8- Paz and Laz conjugated with I Rdye(r) 800CW (LI-COR
Bi ot echnol ogy, Lincoln, Nebraska) . (A Brain inmages

wobnramoizone m ce. Five hundred ng of Paz, H. 8- PReTAIS2006/028022

Laz conjugated with I Rdye(r) 800CWwere injected
intraperitoneally in live nude mce. After 24 h, the
mce were sacrificed, brains were taken out and the

fl uorescence was detected and neasured with the LI-COR
Odyssey(r) Infrared | magi ng System (B) Rostral

ence hal on r es. of nude m ce brains
R R T aonomlops A ST Hpory de doleaneut ciand BRt al | y
pﬁﬁaldsﬁﬁ@@ﬁc%ﬁﬁoﬂs@lﬁﬂﬁ prdtéifd (€). 7. cEzlz s B 4BR) &I8
E% (% }{%st ern blotting and confocal m croscope

g e g ol gt ?rc&sf-léffi ganes_(Ealle §)were gulpirest &AL with
5.4 n‘iM'IPTG( Ohe nif eadhQf theRlabtefibifedhu bR BV QAdochB d

-gst or gst-H. 8 genes were cultured™at

WS?IF?nbbafteﬁ*m neﬁqféawe@émle%@ | Adftes waghig witls RBS) twice, mn@msof

. I
I I € o OST aMARF IO b Ehpfith R onﬁﬁ%@ﬁ%ﬂm
Peistiequiated fop)l h anig ghey m@dm@dﬁiﬁjmmcﬂelegi@aﬂmerb ut

I t ent
lthudd B8y M oHARUE Sk BRI, 2065 PHE cEORLERN B
@B@NPA@U(@ antipgdys celisevary washdd tgpin, GET ﬁxrrd \GBlTetlrdmal (erIlSdb o n

AL e T -

mwoqahlmcpcspogyl (300 abj ecctwar),eml taaMgtmmell Ofas blbeplptayrahes . (D).

£ 3ot Rsfiapng pUSA D € betibinS Gzt B CI B i eie
plItIC BSZH(S-puztoln pUC48-piHISR¥dEe cubedrst 3E°@<hleﬁit°1 ehf;ggslﬁeaorfto 1

|tures were centrifu nd
‘B‘E@’?q §| 1512 fis ‘t"s"“%)érF%WEWF@Eﬁ@a‘? ‘? eresyiEatiaigrighinefiets
was via‘ﬂhe@l&mﬂﬁhﬂleﬁiPB‘Sftwﬂc% BRS-RBH HEPSH (11500) AN th1-0B%
ppl.ied. Cell suspensions were

f‘ﬁ% Eggt‘%@a m\gﬂ&t@?ir?éﬁcev%%h%th Vasping Withi RS twice,

BaC-&hj Lfghteﬁ Qlllti-fabwﬁ Bifibo é)%ﬂed’v'lﬂctibe{%ér%-r% 1@(5')_1;& ?g rﬂrltlols g

a%ls-ra hit 1gGin_1% BS—

Wi lenehatos gﬁtsut%aﬁnd feadivgth gopdeethgneh dBpctegal samples werei opestved
¥ ddAfRhNARAIsc A (k- Obﬁctl‘%(jﬂl sanples treated with DAPI
(inmparting blue col oration) were observed under
confocal m croscopy (xI OO objective), and a single
cell was al so photographed. (D). E. coli cells

har bori ng pUC19-poz (P. aerugi nosa azurin), pUCl9-/az
(Neisseria), pUC1l8-H 8-p a or pUCl8-/>crz-H 8 were
cultured at 37C overnight in presence of 0.1 nMIPTG
0.5 m of such cultures were centrifuged and the
resultant bacterial pellets were washed with chilled
PBS twi ce. Anti-azurin antibody (1:500) in 1m of 1%
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wanovi7/nzobi t anti body was appli ed,

FBS- PBS was applied and i ncubated on ice for 1 h.
After washing with PBS tw ce, FITC- conjugated

30 min, washed with PBS twice and fixed with cold

et hanol . Bacterial sanples were observed by confocal

m croscopy (xl OO objective). DETAI LED DESCRI PTI ON OF

THE EMBODI MENTS Definitions As used herein, the term

"“cell"™ includes both the singular or the plural of the
term unless specifically described as a "single
cell." As used herein, the terns "pol ypeptide,"

DML%DE%ﬁIPﬂUN%”rHEﬁmﬂéBW changeably to

refer to a polymer of amno acid residues. The terns
Bgfinifions ami no aci d pol ymers in which one or nore
ATLRQ Rk tHeGSrh e ﬁclﬁ@es%Eh' thé Gh u@lar%? ﬁf?él 2HR é&g‘"r
of a corréspondi ng nat ural occurring am no acl he
tnelpmpwfg:glljamspnybegi@s A smglabetly occurring anino acid
p0| y et N h "

11 VTR o F B O RERI U PSR B0
inter¢hadgeably th cﬁtferru@a pbl[yme)t afchntim acgyl Iymqusl ahé erms dpippi td

f rb '
S SETE BB 0, oSSR 28 Bl Pt S
malldgubef aamtee;mnding daﬁd‘aﬂy omnlrm’(gemmcﬂaf»d arie te@dis aihio\é@pdg% to

entirely linear. For insta ti.des,
bt 3o R polReE T R A PRSREG” 1By e
ttprbteilnl' are af9oiifdusdie dMﬂol Aiiehtidne afetidingghut nlaﬁgﬁlrt@ﬂ tby as la
resu ost trans on events, includin natura
sllys?f@‘tée i saghmg s @%ﬂ@ﬁ% LBPBGHOXYRER: Of B taTRiRarid
fwnu@yhﬁm@mtm bRADP-ribRbyl A6 Ut WiBbYhRdrbdfatedInhcul ar,
br.anch and branched ci.rcul ar polypeptldes may be
g‘g)mq%i%%dl%w“ﬁaswrtﬂr% Sreari Km instane. aplypersidesmaabrd by
Bahdhe@hya Syt Micﬁutiﬁﬁﬁm tl?e?r 1 de- 01r€ul§rY(WltH%¥ Without

peptldelsonemaevmtout he"ai d of cellular
Bhfinseraeacraliy anaemltof Retoadation ereke insiidingdemiralr e

'ﬁ_{%béssﬂﬁ@ Q\W'Bt At vBfs Blobg 1@9%@5%&9%5&@% ion%hlfcfmlo?

his i nvention conte use bot h

Pqsar Ii*?étl‘h]i% rifirates rarichedrpd dreachedeirmetatrodypepiédes ey bani no
EﬁfHé'él%%f b Vr%ﬁ'—tpaﬂgelaldﬁfna{'lﬁﬁ 8%Q§S%h&] by éntfr%\g éﬂrr{?ﬁ/e%@ | BHbds 45

used her term”c Itron™™ 1 nc es anatom¢c

weldl &hy@h@iicwgpﬁfblls eevage ivatheutftheait bﬁ@llnkar ehponbres.
' [ th te of th
SO0 RSPk S 0 Rl 6 S,
adatilé. ekurthihe thpeinf artionnageroflatehihe use of both the methionine-

containing and the methionine-less amino terminal variants of the protein of the

invention.

As used herein, the term “condition” includes anatomic and physiological
deviations from the normal that constitute an impairment of the normal state of the
living animal or one of its parts, that interrupts or modifies the performance of the
bodily functions. !‘

As used herein, the term “inhibit cell growth” means the slowing or ceasing of
cell division and/or cell expansion. This term also includes the inhibition of cell

development or increases in cell death.
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bodily functions. As used herein, the term"inhibit
cell growth" neans the slowi ng or ceasing of cel

wdizoi7ginzo4 and/ or cel | expansion. This term al SBCT/US2006/028022

i ncludes the inhibition of cell devel opment or

increases in cell death.As used herein, the term

"suffering fronm includes presently exhibiting the

synptons of a condition, having a condition even

wi t hout observabl e synptons, in recovery froma

condition, and recovered froma condition. A used

Ré Pesdrhersith dhey tannoufferang framit inclpegsiptrsenslysrbibisig thegsymptoms

bPYESHARSn, BRARRI B eveR WahSit r&gs&\té@le%gﬁ’ng{oﬁﬁslhq o9

severity of the condition or synpt ons ocl ate mf?h

fomcrrondition apéresgveredefzared conitionuch, the term

"trea « ]

L oo rd AR R SR i RSB S,

0{ Wé@rapethelpc@retsyloe pf ssuerity ef taemoentitioni s syanptams agsbciated with

V [14 r e

SRRANRIBOREE 8Pl Qe FLOBR! (ENRAGILES, .

ther@peuticsaridﬁg psqghplacimdnﬁmarapam,tas epprepriaton d| tion for

{er apeuer RSk Rl BRuTit SRR bty v

stap) abielérte/the ﬂe\tempmemsdﬂ drlt@ ﬁartuﬂlytd?reot@lbt alleViae thedxiting
stan i al herei n, when used to
SRS O R e i R T R e Bt e
Deteahinatioh, ofaelic@suticlly eff@stivexasimt & wal Witlhh HeRapasQitpbed
Eﬁ Eﬁ gromﬁh medi um or cellular contents, in a form
Bl prﬂfree of , or unadul terated by, other

pr ot eTisSedtHubstardlly p@et, ANhdeH heveh, KREREN Smodilia free
stanti al | {hre" refers to a tactor in an amount

8ff°tg r CP%%{%rtpr f thesigyention, dpforsiipi 9p example, p peqtein isglated

froMmahd gmwtmﬁecﬁ&m o asiular éatersy Bt Rk Is@As{a)mmyfﬁee'bePr e
specifically, the tern1"substant|ally pure” refers to

anadsligseiad by, Stheg profeingsndapestive @bifjtorycompgunds; Ghe term
aGbiRia P PRt F@ers a 1%&011 #3a tamo&'goéf SUORE ﬁ%hi ’ﬁﬁ% %y%f e.

Most spe0|f|ca e term "substantia

Feieht; of iselatad Eeetisouercht Ishst& 6’5%edzstana@bmur@’sMorbypedrfyally,
| tcg 126 i t 85%

UL s REll FOERRA, o R Bunl S BisasPabli v by oy

a’lelgbt baivasenipoundrudi fegst 489y mlistatlilaihrlpuye “riviost smeuﬁealhy, the

T Ry ol KSR L o oS 0 By o) e

byl-Vp lcm'lpmlnd wfat kel “350M Bﬁbe&nﬂaliquﬁﬂ @h¢ ®jym “ﬁfb@tamﬁaﬂlwure”
%p glrs 58p eg ?S%tg Ié& l%lodlgyr £ sdy%thetlca?ly maﬁe pro?em orndomvl\)'p)grpd orf%f erring

invention, where, for example, the synthetic protein is isolated from the reagents and

by-products of the synthesis reaction(s).

The term “pharmaceutical grade”, as used herein, when referring to a peptide
or compound of the invention, is a peptide or compound that is isolated substantially
or essentially from components which normally accompany the material as it is found
in its natural state, including synthesis reagents and by-products, and substantially or
essentially isolated from components that would impair its use as a pharmaceutical.
For example, a “pharmaceutical grade” peptide may be a isolated from any

carcinogen. In some instances, “pharmaceutical grade” my be modified by the
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or conpound of the invention, is a peptide or conpound
that is isolated substantially or essentially from

woanponzngds whi ch normal |y acconpany the mat er Paii/ua2006/028022

is found in its natural state, including synthesis
reagents and by-products, and substantially or
essentially isolated from conponents that would inpair
its use as a pharnaceutical. For exanple, a
"pharmaceutical grade" peptide may be a isolated from

C In some instances, "pharmaceuti cal
a?%/{ti‘ d mﬁiﬁ ggfﬂ&a}llﬁ%wﬂw% it FRABEPRASIAGSHtien grade,” in
ari 10ispédiBrlal pRPtidesod @BmBSund itk fs%M@éﬂe@Mﬁl}p&%EﬁﬁﬁﬁH/tléogﬁé%
?rrae in ortger to specify a peptidé or co at

SMARY SPOFHpPeaivild radss the campgst @wnaw@éleffpblmframous
Sdtbfhtsﬁrﬁt!i‘&l tb BPhtioMPURS ek BRSIE rant“ﬁl?ra%mafdl&gut%aﬁéﬁa able

fo |ntravenous adm nistration to a patlent
E%ﬂﬁ @y by jsolafediyom, dateseentsy uch #a 8061 andantl@acawl ageapst sudl
BRyziRe 1solated fromdetergents, such as SDS, and
ant i -bacterial agents, such as azide. The phrases

"i sol Biedtrases splated, Spurified™op tiblogicalll fuye"pefeeto madral t o
Wﬁ;cgrg &b fially free

fr om1 conﬁ%}ﬂgﬁ?& %\Sﬂ M@%ﬁ%‘ﬁ’{l L(yn%ég ne&§§’% 7 CRE Fret er i al
agsomparjydh¢ materialian itiis oundini mmammaee Tﬂtua,ssolatsdnpmléds in

t e _invention pref

e I PEROL ATk o Bl MESEN P, Biefb Foaclees
pébtliegeptiden irt theik in sim eavitonment i ArONsokndd" re!gr‘bn refefd tata@€bion

t de t hg
BN nS B SR SSits pefe pHESHAT aich feresion
Wetgdamlvedmasn ﬁﬁedilawd?dmcl%ib acids plogdirg dr rebpbetiR) Baghtehbthereof has

E’ee ebﬂa{“ rres‘gec |ve fragnent thereof has been
B SRR IR Fmp it Pig A0 rLrayep! PR RORENt SO
mhmpulatbd rrp;he kaeummlguml alcBds bt nbhﬁnﬁéﬂl th h8ed¥dt s&@bhcing,
nof limted to nucleotide seguenci ng,

‘ieétg’f‘i“?“ccl‘%eéﬁ‘”a Piifsdirgelnd muagepesis sndespbdoning neareEssEon and

sdetoed onh REcléiObad B%RH&F a4 R yﬁﬁa@ﬁlﬁg {he?)rd?elﬁ] Bl aci d
as, obt ai ni ng t he pro elrn or protel n

% agnent s wel |
?%fg%msu sendialhspuin AVaRtifics: pure quantities. The term
" var i'gRberneSatftdaNREChdleiMivith résgc?o? 7£d %Jp\%ﬁ ﬁ@x@ttd H8ino

refers to am no acid sequence varl ant have
3 S58USRET wallapis mhafé@nay It aming acids replasest; teldedor msamlraed

dothpaRE t¥he Qv1fdyt9§e Plg R VA antY Rl %' g@ {rﬁl}fnqgéfnsg)g the.wild:type,

truncat| ons_ of | fype pept
Repdde: b addition” is rﬁl@ r@momb pEongror nwreahids adidofromiwtithinthe he

Wl&t%é/ﬂ?@teﬁr Qhﬁé Q“trdﬁ@é’cloﬁ” % the% T HRGALE SN orlrggesjorrt% thwé §n§§ Bbm

one or nore romone oOr
Qnﬁ@r wiokecknglp el the Mléﬁype pﬂsmn; , Thais\savatiant pejtizio tniagbe iyle be

IHQIH&JIQ%H of genes encoding the polypeptide. A variant may be made by altering

the basic composition or characteristics of the polypeptide, but not at least some of its
fundamental activities. For example, a “variant” of the Neisseria transit peptide may
be a mutated Neisseria transit peptide that retains its ability to cross the BBB and/or
enter brain cancer cells. In some cases, a variant peptide is synthesized with non-
natural amino acids, such as &-(3,5-dinitrobenzoyl)-Lys residues. (Ghadiri &
Fernholz, J. Am. Chem. Soc., 112:9633-9635 (1990)). In some embodiments, the

variant has not more than 20, 19, 18, 17 or 16 amino acids replaced, deleted or
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mani pul ati on of genes encodi ng the pol ypeptide. A
variant nay be made by altering the basic conposition

wonrowharmet eri stics of the pol ypeptide, but noPCats2006/028022

| east some of its fundanental activities. For exanple,
a "variant" of the Neisseria transit peptide nmay be a
mut ated Neisseria transit peptide that retains its
ability to cross the BBB and/ or enter brain cancer
cells. In sone cases, a variant peptide is synthesized
wi th nonnatyral am no acjds, such as

Q’S%%ede)coaﬁpmeﬁ foBidraes pentidy s I sogie gmbedimersethe yariagt has not
hREAR 25, 14, 13AM ol NeRinSRGds rédidced %%T&%%séé&g&)zoan areli o

sQne enbodi mants the variant has not nore
Tld-tipe peptidey In seneembrgiraents Siervap besnot ieresharyl0, 9, 8 or 7

eiido%e1ds fplaeedRakRd of fPlsé’Meli @oﬂl RE BRI t?ﬁ %épﬂgec‘ Olﬁomi 3.

enmbodi nents, the vari ant ot nmor e
mb@c}lminta, theyasignizhes oet m@pthac 6 amindedeists explased, idalsted ped

ﬁgmrc%m sledm wa-g%gﬁomet Lnds%mf 5&@&5@@ ng%rlr%ﬁ{r}%zi not

the variant has n
gorafbar éplt ‘é@emo acid$ wplackdodelétad erinwded cmpareldo tld-type

By MBI epds n® PR IR B0V i g 2l Bf Ry
rapbeed, deletcd npmsmstdtcanparbdjtotvymbtyp@pﬁpnde I n soms

rrb »
o o0 OTRRR vanlil o8 hAed A8 Beent R S a0 Sreir et ¢ o
thphsbglm maepillydecurking some-rerdialli diSEllirhﬁg oit dyﬁ’ih\i’@d z:jrﬂ;ﬁb acid
ace

3RE 3 B el DurioBe et it 200 UL B Ro The

tesidie dizettln dinkezl 1Y, ohe Ao B ohBIOR] dArbolBRNS, BpicAl dHe (@ci d
h %/{ t hat conprises any naturally- Occurr | ng or
FORHAEr al | y occurring or synthetic amno acid

r eSI dl]%,teﬂm ﬁierwé’eﬁz}é” BPUsBd Ner&i Rathi r§slp9<9 & p%)%@@ Fef&@ﬁ) a
n at | east one anmi no resid rectl

pet %ﬁi 6%\69d frappthe EHp PR Idrof depeaise nlcaldem@emwal
ﬁl)é@i'ﬁ@éﬁdny oPIRE péfide §@hhﬂeﬁ tl@ﬁfé?ﬁde-g'ﬂﬁ rétﬁﬁmor&e(? ity @IﬂdXﬁental

as, used_herein with respect de refers
prdfyitiegeFeriezmpls, "’d@FTlYPé’de f ¢f@rﬁ’q14ﬂerlcsm@]86 oeptide part bﬁeﬁ A
SR iR A ARANAIE S, CRESHHGR e 'H?ﬂ !r&l[‘ +1ﬁ@1{t§ Mgy & cr&stget‘he BBB

petlde such that the pepti retalrns sone
riepigt Bigivranger gallsi Ehernisel m@bﬁca@ﬂmnﬂn@@reﬁ include, but are

b
i ol SIS GRS B PP e,
medidicaiion; m@sldb’ﬂl’lattoyl or glycosylsion hﬁhBBﬁudadYnmddmnn er

t
?%@%Pvcfg%ﬂgc?é m%% b Ostlocl;{]o & ptoglgegr[o dg, C a Ini(t) g%reog toa cthemlcaf
oyhtétsuwjms beuhdt ditdited o, pmjtbeeplsgtide,rtbugﬂnykealle ORithar

BAbLIE Bt pRa BIRSRASLY LA IRl plpto0sY! At on of the
The term “percent (%) amino acid sequence identity” is defined as the
percentage of amino acid residues in a polypeptide that are identical with amino acid
residues in a candidate sequence when the two sequences are aligned. To determine
% amino acid identity, sequences are aligned and if necessary, gaps are introduced to
achieve the maximum % sequence identity; conservative substitutions are not
considered as part of the sequence identity. Amino acid sequence alignment

procedures to determine percent identity are well known to those of skill in the art.
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derivative peptide maybe a fusion of a polypeptide or
fragment thereof to a chem cal conpound, such as but

waabo7loimot ed to, anot her peptide, drug nol ecul BCOUS2006/028022

ot her therapeutic or pharnmaceutical agent or a
det ect abl e probe. The term "percent (% amno acid
sequence identity" is defined as the percentage of
am no acid residues in a pol ypeptide that are

[ denti cal with amno acid residues in a candi date

he two seguences are ali
D Pl e oripiien STt 3065 a5 BoASBSoAS T2, AT4PNa A
Mb@alﬁg‘n (Dwmxéoﬁ@aess WE@to dlih PEPRE SbqhibhcBS N G\sBedifte
sequen entit conservati ve
§'E}E%‘Q}?J‘?f& Blasta %’(F@ bﬁ%‘g é‘wﬁ Hiopdl fentsr foaPioteshnelpgy
SEGHRAEE BetiRida N1D) 1Mmlr@qh9d§§mﬂﬁ%ﬁt@é o plexity

%hocedur es to det ermne per cent nti ty ar e
GufrPee) 10nwetd size 3sexigtence Al andeextansionit en publ i cI y

avai | wigke [/
ALI G2 or a‘%‘é‘g‘if"?géq“%%g fehh ‘%c‘?‘? Banihdeld scdybsS e

pEbEiVeneanaing aeih seagence i . \smle oF pgainstarpiveti ampino pc@lswm]me 4
0l
e Al e Y PenGRBAoid Al RENTRR ¢

Eﬁim?mé‘t apestaty% laging asishrolienid ierttity topwith,ex pgaitist 4 @ivemarniho
sdid & §encg§§2 eﬂ\]cc‘ﬁlcﬁ %ré? extension 1. Wen am no acid
a .h

sequ nces e % ami no aci d sequence

i dent%taym@facalsgqmneainhtitpﬂﬂﬁl(ﬂ)equence Ato, with, or
agai nst a_given am no acid sequence B (which can
alternatively be phrased as a given am no acid

sequence A ishizt nunet®r of antinoruid feeﬁu@ sS@éd & ierftc@Phdiéhes by
acid RE aeuence dent st a given
L

am no acigeERg ![%¥gr851ns Bé g@HFhErUF a?a ga%c’f"%réirﬁ st

acid Seque{hsehdtdﬁnﬁurﬁbéreféﬁ‘n?ﬁ 46@resligssan 8.1 s the nunber
ci.d residues scored as identical matches by

ci d
e et efining peid srdice g s gpteamal tohe dnglnatemncsacia

ﬁ:lqugﬁéTBmhe of afina A6id Becﬂa@ﬁce\’ddnﬁtytd?@& fo® #11 104 BRRY the€ %% amino
no acid residques in B. If the length of am no acid

S raneGe Kepdy b tR Qual h%néomﬁérlngéﬂrgaehseaﬂe@m taghertsr d
SQERHCE the Bhorteh SeqUeRBWAR b 8BS %ﬂ%@ e Fblde%glh})%}’wﬁé‘n Ato

B wll not equal the % am no acid sequence entity of

mngring tryrated entidas torfbe sosisspondiag dilrixmesolypepiitisr ther

§'ﬁﬁ%@§ﬁ§1de§~'ﬂ?béﬂﬂef‘ﬁege aﬁgy-ence will be the "B"
sequence. For exanple, when conparing truncated

peptides to the corresponding wild-type pol ypepti de,

@Qlferal

The present invention relates to methods and materials for delivering a cargo
compound across the blood-brain barrier (BBB) and/or into brain cancer cells, and
materials and methods for the treatment of cancer of the mammalian brain, as well as
other conditions of the brain and central nervous system. As disclosed herein, it is
now know that peptide regions composed of repeats of the motif AAEAP (SEQ ID
NO: 25) will allow associated or fused peptides and other cargo compound to be
transported across the blood-brain barrier and/or into mammalian brain cancer cells.
More specifically, the H.8 region of the Neisseria gonorrhoeae protein Laz, can be

used to transport associated or fused proteins and other cargo compounds across the
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truncated peptide will be the "B" sequence. GCeneral
The present invention relates to nethods and materials

woéano7detdoweri ng a cargo conpound across the bl sodAlISE@6E/028022

barrier (BBB) and/or into brain cancer cells, and
materials and nethods for the treatnment of cancer of
the manmmal i an brain, as well as other conditions of
the brain and central nervous system As disclosed
her ein, it is now know t hat peptide reg| ons conposed
repeats of the notif AAEAP (SEQ ID NO 25) will
§ﬂ3i8<ﬂ»d 98 Wi braingancs cqllss Brrddision; igissortpmplater dhat peptiges

GitTRPRE 1Y rbgioﬁ 3RS e ro?ﬁl‘é L0 O E‘d"ﬁ) Rboos, ggﬁtﬁbéﬂ)tlde

barrier and/or into manmal i an br i N cancer NS
Ejpeats pancaIUssA to frRespPrt @rqteips fmd offfer £41g0 oqmipoyed acgoss the BBB

Wlﬁtg%%?cd%&tc@l@ s&cﬁ%s | ns A J%Qﬂgﬁnﬂ)t&ﬁ ANERA dr all of

associ ated or fused pr ot car go ‘conpounds
thedes d praieinBRiluiem dleissantagoberahaeae.afaree canapdusds detivered by

PR Tuchlor Sl b 2 hibf 8 s AERSHE o 25)
p@lmaa@@pdfrsmlqlmssmcladmg entumde mwlew s pdyres, fmoms@inns
gt?]dra&L E)Qc%/e ?%E %ﬁ%ﬁ%glgs ﬁr nagop%% tles th13? lmogga%écgaéld or%nlc

ai n cance
proireks; smaliimplctlen andacﬂﬂugs)fln Bd&lﬁe eabodim@ngtiei diygshaad/br

S EPRIFLRERAR PR P ERe e b eGP IR e P

t:mdlttmh@bﬁhmsrald I poprotei ns, polysaccharides, nucleic
i.ncl u anti-sense nucl ei i ds d es

acid

fl uof%gsc!%lﬂwn 3}?&%?%?%@%%@%% S“ﬁi‘]aé?’éfﬁ‘é’?’f“?’(ﬂsé’ﬁ""gf’m"

mﬁﬁﬂﬁrié thelaBBity ﬁo@ﬁéd’ﬁcallfr Bﬂélgﬁlﬂ |kﬂl 1@5&@/ @ﬁeﬁ@@ hfammahan cancer
e es, S ecu SO

e e ore o P a4 g ekt A oBSAS el 1 5.

L0V :©42h 99432 (P00 4l; PRBSIS: et ah@lsakﬂp%?monékd%ﬁﬁ?@ﬁs 1284-
vari ous condi t| ons of brain I s known that nmany

EEHO @B K ip#len kiona that Fe perygingssagirinio ﬁatscyaé%rgﬁowe@ia brain
%Héﬂ c@lls Q@:“ﬁeas tgh@ol@s@dnlld 5eMs t&eﬂ%‘ﬁ e %h 151?1 feref‘t 1

g pes of manmal i an can er ce a et
&mpwn@bw e IBizmrotemz anepgrint-hike profeRosy Newqm@oaorehoem and

Et'h'@t%!é'r&gwc@ ék%&e? 4@@0]&%%@ ﬂf&cgggf Ergl%kagd ?%"dg‘f)%h‘fb%p ch as
E’M&Eﬂﬁtwllﬂ as well egithey semers.ufderExamples and 7. oFtuﬂxermore 1t is
hOYRASHREANHRIDEG] of G L& pBlLaB Borfid B3 B4 Bcnc
adysin whe fu_satttomltherstsﬁ\} -teamma]zcnrr@ -testhinklp the rbiliei to ehtenand kill
glgc*bi;a%ﬁ)rﬂa%eﬁs ”Eh%l é)t her Nei sseria species, is

0 specitrca r and kill brain cancer ceIIs
such Aso surprisingly, it is now known that the H.8 region does not have to be

physically attached to a co-administered protein, such as azurin, to confer upon that
protein the ability to enter glioblastmona cells. See Example 5. H.8 and H.8 fused to
the N-terminus of GST both increased the entry of physically unattached azurin into
glioblastoma cells as compared to azurin alone, however H.8 fused to the C-terminus
of GST was ineffective. Further, the H.8 and H.8 fused to the N-terminal of GST
when coadministered with azurin both enhanced the cytotoxicity of azurin towards

glioblastoma cells. See Example 5.
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gliobl astoma cells, as well as other tunors. See
Exanples 2 and 7. Furthernore, it is now known that

woheo7Hi1Bos egi on of the Laz protein can confer BODWSEI06/028022

aer ugi nosa azurin when fused to either its N-termnal
or Gtermnal, the ability to enter and kill
glioblastoma cells. See Exanples 2 and 3. Also
surprisingly, it is now known that the H 8 regi on does
not have to be physically attached to a

co-adm ni stered protein, such as azurin, to confer

SPSHS %1 theyHey @imut Pfd-a fsi 1ot knopvs te pauder ugpn Bisteinsttorphish it
?s%éeﬁ the%ﬁltﬁwms @hefblodﬂ iR Bakrict & hva%%cé éhdtlgé%hze to the

N-term nus both increased the entry of
bWV’slsé&EF%leﬁé{tached azurin into glioblastoma cells

as C t
25 ormRan ey n B ol 0 EOVRBG T ek
ahised eoteins wdF. tcolit Hee Eviatnelem hilegGST8Md @iSEwith H.8 fused to

BRI Ping! @&ﬁ«‘ cmhﬁm%ﬁ ggntﬁc @@gpg&gﬁ DS e fossing

cytotoxiclty azuri n stoma cé
Benn e VﬁthSiLB ﬁmseé Dmgiey\]-tetlhmuﬁs&a e:chtocblﬁe slud‘zaei of theofy

g@?‘%@:ﬂf t fi® ﬁgt 1ﬁte}ﬂcﬁﬁ%toq n%entlon 10 ar|1,y néectha 1srr1 o g’c fcj)nt he

Yy 10 Ccross braim baf
abibiey odittet HL. &a:@lonzte chse tHe&rahxp@rtn)f a Beed E)O&Iil’ptlo&heﬁsurface of the

8 Kk b onsi bl e
PAcal et S04y o o BLLSREN To fowCRed RO
Sﬁes tga(BBBl Sinte niéhinb@co%'ﬁuchladsd\/ %ﬁzn}ﬁdﬁzﬁb chbsSthlﬁ lmtotlﬁvade
- t.er m.nus, .bot umul ate in_the ri
BSOS FUASEE 20 k-2 GHIABLEI g Fadhis el shgh fporiguse
Euiﬁaed-eﬁj’tbséd‘déll NoiSorEh RS disipt the BBBO MBSV pilitof D), sk a8 8is
of .the li cells. While not intending to limt the

F“i‘?\%‘@ﬂlﬂ‘iat?ﬂ i 5?\'(913?%%1& pichipia mIHPV%lb{ﬂFf‘dﬁem%’ilq pregusigns;gad the

Rt AP SRbhipRi BAMSHn tch;ﬂagi g @eaﬁ@l%fe 119th %téﬂa&ﬁﬂs p&Rt&l n
to the surface of the bacterial cell be related to

aBirriagng pumpiecells.gPhioh it PNA§|9MW é%?édl%‘%*)a»tl\f!f:rﬁgt ¢lo
NaRFS4070168-BBE208) N ERWEBRH HEBORPEG ar dl%'a/n% redfact following the

rrenlnltldls cross the BBB to Tnvade braln neninges
igted eantagt formatipn: withdliry cdls pod gdditiena) ynkpewn surfack el y
é?i@ébg%?:&%ﬁzg'%% llgwarré p@ﬁ%ﬁweﬁggpﬁﬁsme f&QH@ Bt
BBP i(Nessdd? ¢/n id h& i$ thewﬁ!rﬁ possibe tb%rtahersurfawrct)spld}ded H.§ fegion
t r.4S] Dl |
T M
braingaacer Melsserri a and human cells. (Pujol et al, PNAS

05 o 32 AR 3 MR8 Bl i A B o P
toitdimsinperfdch AAFEAH SEedDaNe2x) @mtmpud@épmtst GniswW t h
gcgnrt]een'rlple% A 4hat Nt Sw& &E(H]ﬁj Ngmg}%mpeats I}Jnr;t can ge used to design
peptides that will transport cargos across the BBB and/or into brain cancer cells.
Further, it is contemplated that the amino acid sequence of other outer membrane
proteins from Neisseria gonorrhoeae and Neisseria meningitis with AAEAP (SEQ ID
NO: 25) repeats can be used to design peptides that will transport cargo across the
BBB and/or into brain cancer cells. Other Neisseria outer membrane proteins of

interest include, but are not limited to Lip and Pan 1. (Trees et al., J. Clin. Microbiol.
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conmponents of N. neningitidis are thought to be
responsible for the crossing of the BBB. (Nassif a/.,

woOdog7/oizooks t herefore possible that the PCT/US2006/028022

surface-displayed H. 8 region is directly involved with
enabling Neisseria to cross the BBB and interact with
human brain cancer cells. The Laz H 8 region is 39
amno acid region at the N-term nus of Laz, which
contains inperfect AAEAP (SEQ I D NO 25) pentapeptide

Bepeat I3 00k slidahe t this AAEAP EQ I D
NO 25?5391|r6 é%oeogf, Pﬁ’%ﬁ car%%éﬂ‘ﬁés"gg" ?‘%9&8@%‘1“&%@62@@%
(98D wi 1 | transport. cargos across the BBB and/or into
br ai . .S her, Lt i,S conte ted that
he. aclbasht i Ralion el Hemotiand St ash st o coeo
prROENhacross dimt Mds@einibarg@ofm?fDmb&geagagrw iheb8BRAEhRr coll.
3 . repeats can be
DEISROR e bl Dol ke (0 v geromishegdy the

eserob e suitahle tBBE @ptdoriniond enbydihént GRME ﬁfveﬁtﬂnl, the C%{;‘ e(rj
ncl ude,

| j a puter mbrane proteins of interest i
SRR hafed & FRRPHAEP A A B ertide o e aentiora
other embodivhent,ahe @hrg3@nPIddt i@ 9-8drh 2RO wiPERE: %EI? or
BRSO ecﬁ{l o1 and | mmuni ty 60: 4704- 4708 (1992))" The
present YIRPEHYS Giihe Byetien {n&nﬁ@?mdmtm@rgoa!ompbm
igéhkodeo b DgpredoRBr- @i EPRRBHALBREON £ MssHlP895 RERD Ransit
ba{.(ﬁl into the brain and/or into brarn cancer cefls.
RSB ev(’gﬂ@)“lﬁenpﬂ’é cargo conpound according to this
| NVerli by enod e ARh Gl f; I.tapl e
fransit peptjde. In gﬁgﬁggﬁigg?%}#&gﬁj %tlﬁng]i%n\%’ﬁ gré)ﬁv,th
1P A&anesr 5 shpobrainicander ealle Puriva eanNer celf ear e foom AGEAP
ek ArapIS | dn BRI N I; l.n_anot her
oD e ,, t_()%ga’ %‘iﬁ%%ﬁ’éﬂéﬁ"é%ﬁ%%tgﬁﬂ% o 9%&%?$}°§1aer ed with
pasERpiama eligpg Apendymowit spmebtordimnof, gahidiobivgqt i on.
kivodnsth j car compound is linked to
P lé}gr eéc] %f?l Iﬁmélggl:ﬂ%‘gﬁ% r%%gﬁao rl%lgg*éep‘ia%éog’ﬁamﬁl @i edgella
cy¢le pomtrabprotein sich ap ppt;iadeclof-ddpheichtkigat inBibitot, BudAng 816,
erbogh ‘ot ou i,s delivered to inhibijt
& he Zel IErIE Eng?(ci) Iﬁ%grg&gﬁ gsa %rg{a%?éﬁ"?a,se SUHiRorgduciase; pgytekine or
ofghimnunsgiodula@gcpro@incsacic &y in@fedkirt B intOeukmONdr ghfulocyte-

, t hocyt , i.obl ast oma, meni ngl ong,
H%Fﬁgﬂgd&g r??l;%g}é %?I%ur%%tf% g%r{grégﬁ-pgg%/ Pb?rg’,xmg pych %fgeudomonas
aepeindsrnaxamxinsyianming omed. Thiside entARBMnRIA Bi@ﬂigically active
&4 én%y&%n&tan% rrequl I ol%l astoma. For exanpl &, the

c%#go & 0P8 i FORYS Clgsses ot campouadiis deliveradr o anither ei n,
embedimers, thé drg@cayuhdisARREIASER brdet ﬂ)ag%ﬁeriat@ ki, kﬂ‘hzsg%ro’f thYC h

i 6, .
ta?f?et Blsu® For example, the target tissue may be a cancer and the cargo compound

can be one commonly used to generate an image for detection by X-ray computed
tomography (CT), Magnetic Resonance Imaging (MRTI) and ultrasound. In these
embodiments, the cargo compound may a gamma ray or positron emitting
radioisotope, a mggnetic resonance imaging contrast agent, an X-ray contrast agent,
and/or an ultrasound contrast agent. In other embodiments, the cargo compound may

be delivered to treat a condition related to the brain.
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p21 or p27; a suicide protein such as thym di ne ki nase
or nitroreductase; a cytokine or other

wonmmarermdul at ory protein such as interl eukin BCT/US2006/028022

interleukin 2 or granul ocyt emacr ophage col ony
stimulating factor (GWCSF); or a toxin, such as
Pseudononas aer ugi hosa exotoxin A, anong others. In
some enbodi ments, a biologically active fragnment of
one of the above cl asses of conpounds is delivered. In

the .cargo conpound is delivered in

Ié‘{r;ll%t %‘?ﬂf‘ga%@mk of the target tissue. For

ex anpTle, intdnéion pﬂ‘ogﬂés fot 5 &mltrpaynd@@ha@ alAWACBF the Renshbi® of
be one cgpnnnl used to generate an

ﬁ‘%‘eg St ?%?‘p %8‘?%36%‘1 1Bfe ymRaliagpraip pasigersglly BHBe B egncEmRy
(&ﬁkgmtiloc adresaieBBE. [tHagbdd disbleledansd Néls&&ﬁﬁﬂ%é? thembfine
t he Car o conpound %: a gamma ray

BPRI FER G ittt Pich b POt JpBSIngon R, which

faeicaanbeentiyRE NG ACRb (B8 haaa®ifhn bk c&aéeﬁxelfé %H&/&a%hss

@ﬁg@%ﬁﬁ@ﬁd/or an ul trasound contr ast ent .
RventionpreyesdVeiseipiigngit pespid etljle'bd frem dissayia

but€ahend bikin '

AAEAP Trrglﬁlg?tt e B?‘fﬁé?“—?ﬁ“eh?thgﬂﬁ?‘?%% ngtr“g% d%s{hfea" A

f9mgins compEpipng grpedtnel thaAAGAS (BBR IDMtzsap@mpepuct@ﬂhat may
bd RKEH t%s;ﬁ‘ﬁﬁﬁfkb@&%so%ﬁ'f&%afgﬁtnﬁ? FR dl?l?gral rc%'gcneg § &}ﬁ g er

cells but 'not non-cancer.ous °ce of "ac
pfor agrpssibeBBBen di'scovered t hat hblsserla out er

menbr e ,La
tr ansrl?lfgqe glnggeﬁjsg?%tra%ﬁ?gep orral éerSt mé ?r 'ﬁl? Pﬁ% &%’SSF’H@
@yRrmyendirarie; prdteid tkaarrgbldesth@ammmmjubﬁd’e thit & i8R0 (f@"ghe entry
I BBB. vent.i rovi des
oo Mia Bl R el A RS0 1 B TSR Blrrapuner
mmbmnermmem me;lqnle,dﬂm biesot [higed tB V.84) mlp&dlfaﬁ MtRes N,
ar s ansj t__domaj ns
onQM??esaie n g r%glg?rgntgfe ttlf]gazmy {"QE@’{Z m N. morrhoeae
Ip@mrmmpn ofiehich aﬁteﬂmmﬁend@%m% €hat nBRMAPR dminb E’éﬁlgghc@ that
1§re 1edatt &1 catr into.nA [.ian brain cancer ce
arere 8t 8§§ %@8 intp3cbrain papcengs} eadier agrass the HBB may
lpqqndifoldﬁ:d byahe idthoa it Idemified tHok @GRS rOfuiRkd N ledf ¥ intPa
rane protein that includes the am no

b§*8& el log pass CAgRGE theHbBoln prrsughmethodallar & fegrent of

d Mdif3erda Biited erbBrBecroR Rl il iAREAPE mAKELSBsthite aﬁ(ﬁ?}est
tabl e Nei sserja outer nenbrane protelns iInclude,

Pﬁﬁjt’“%FfiéO Agsernyinsvhether the all:pr a fiapmensiof pakisserfarcuter Membrane
20 SIS reﬁt'%ﬁ@ﬂﬁam gnc@@d’eﬁl'aﬁ&‘/bﬁé'r és@st thé E&t NPtk ok 91 Plé used

nenlngl tidis and N. gonor I‘ oeae. ermnation
IQueBIY Stitable Neivpria Auterynembranesprotains of fingmenies thereafatenfound

i EGMERNELS ddaat

Suitable Neisseria outer membrane proteins which may be used in the

invention include outer membrane proteins of a Neisseria species that are recognized
by the H.8 antibody and/or are comprised of several perfect or imperfect repeats of
the AAEAP (SEQ ID NO: 25) motif. In some embodiments, Neisseria transit
peptides are recognized by the H.8 antibody. The methodology and parameters for
determining whether a protein or peptide is recognized by the H.8 antibody are
described in Cannon et al., Infection and Immunity 43:994-999 (1984).

21/67



10

15

20

25

30

is required for the entry of a cargo into a brain
cancer cell and/or across the BBB nay be preforned by

wanyo7ratdoed t hat identifies those peptides reqBCTAS2§06/028022

entry into a brain cancer cell or passage across the
BBB. In one such nethod, all or a fragnent of a

Nei sseria outer nenbrane protein is |linked to a marker
substance and a test performed to determ ne whet her
the all or a fragnent of a Neisseria outer nenbrane
protein enters a brain cancer cell and/or crosses the
BBB. MstinwaEon #ls PravifesRAEAR fransit neglidesi Whichsarp petides are

NeohS&d danRtbIe 5@%{%@1@@@&5 fé@@d@ﬁ R %{qm@r@@@ $pINE B pf

are found in anpl e e Nelsseria
watibthat gy franseorp Heledjon gssmﬁt@mcwmou@bdntp imapiealian brain

be{ﬁ\é@r%llsoihdyo? QérH&%hétJJEBﬁr ATBIRI ARG LR J%% 'il?ed%ere& ig defined

Nel sseri a Specl es at are recogni
& iepat 9f the AATAPASEQI B0 %éueraeﬁpes@deeﬂwlre Pdeabiopk ofthe

hUPEARE ilial SREAS @ hel IERAPRNG fPRE: b1 M. FRdmliPt i F-

hblsse ransit’ peptides are
cmbw@mﬁzﬁdmbmpmﬁ@tHp&uamymbﬁdynnmhﬁbmetHoﬁotbgymamdds

AR o B 88 ) AN R "

cebalimaey) theVeBaernionarsit peptide isvngias acids 1a1m$9 lofithariiat grotein

(R pdnt st daleohmatio s Aol Dot s bl ot

aholut 2(pdreinp edslﬂmtlengrh aﬂe&;t ﬁlﬁﬁt 40 Spieab&doh 1dnath, MEAPabout

tif t tran ort |inke
&iég%Péﬁgﬂmé ggﬁhﬁﬁ th y pp‘ﬁﬁtbphwﬁmbancer

erﬁbdcsmaﬂsd M@ Neadst98 Garisl Pe#RBis d motd AR dR6E 40 nERCMidsAR
r herein is defjned as a regggp of the AAEAP (SEQ

jot pigye tB%‘h%bé’Bfe 1H0;2gnggeidsdn 08 ogiBangbophddls | ve
&Hind %1353 indénghts bt rﬂ%ttha%fab&t’c@fOMEﬁiP aeragsa 1bA3NGh sémd

noti f I n ot er enbodi nent S, r;ger ect r epeat may
praRRsimets, thsreisseriptransit peptige éas Mleaﬁﬁ put 98 apminagid ar e

%he&amen@t& di 'ik%s B s dnfthd RilIquérd &ﬁfﬂtg%%g&as%ou! n

some enbodi nment the Neisseria transit

Ao ﬁmlr@@cwequen@e identigy totabeisseria ptrt@tmmbre@&@tm, fuCh as
34 pINb:S9e enbodi ments, the Neisseria transit
peptide is at |east about 20 am no acids in length, at
| eastTheiteun “AQEAR (SEQAD NO: 25) ttms'gpbptida’f rdferasd a péyoide

am.no .aci ds in r .at
o BT PRiRG BetoR o Bk an i BneitER P R S rd 3D TS
p@m&;&pﬁdd&epédtsﬂ ETHeSA ABAPITBEG IDINO: @QQMhsﬂ@ep@Hb By de lads
in |eng not nore than about 100 am no acids In

?Yé‘ﬂti’tsﬁeé hb standse e methads, 96 518 reredusat! A celt-bersd eRpE®Sifgt h,
%{)stﬁgﬁt 96 LABEUiARAN! thd QA FHB REGED 8. 128) LERE Rptide s
comprised of at least 2 AAEAP (SEQ ID NO: 25) pentapeptide repeats, at least 4
AAEAP (SEQ ID NO: 25) pentapeptide repeats, at least 6 AAEAP (SEQ ID NO:
25) pentapeptide repeats, at least 8 AAEAP (SEQ ID NO: 25) pentapeptide
repeats, at least 10 AAEAP (SEQ ID NO: 25) pentapeptide repeats, at least 15
AAEAP (SEQ ID NO: 25) pentapeptide repeats or at least 20 AAEAP (SEQ ID
NO: 25) pentapeptide repeats. In some embodiments, the AAEAP (SEQ ID NO:
25) transit peptide is comprised of not more than 10 AAEAP (SEQ ID NO: 25)

pentapeptide repeats, not more than 20 AAEAP (SEQ ID NO: 25) pentapeptide
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enbodi nents, the Neisseria transit peptide has at
| east about 90% am no acid sequence identity, at |east

wahoro18H% ani no aci d sequence identity or at PeagiS2006/028022

about 99% am no acid sequence identity to a Neisseria
outer nmenbrane protein, such as SEQ ID NO 22. The
term"AAEAP (SEQ ID NO 25) transit peptide" refers to
a peptide that is corrpri sed a region of perfect and/or
i nperfect AAEAP (SEQ I D NO 25) pentapeptide repeats.
The AAEAP (SEQ I D NQ ZS#éransit f)eptl de .may be a
LPRERAE 20k thon 39 Al (SR HOAO: 26) pepiapeptigs ispratse ar BRY

t

FivLe AREAOA GRP 0 20 Y PSP e PidBe AT ORCUART ! e
embedimientysthe A ARNENSEGEOND Z&Dra@ﬂ)peptedet lapetppnsbd of only

pERES e AR GHERT) b AR e e o8 R LA e
(SH@&HD NO:at5) baﬁs%ep?%%p©sggék?r%eﬁg%)aﬂe ihpgredet | de
r a as
égff’g‘g éﬁ?& h%@&éé?@ltaps?t@eefggﬁat% AAEAP (SEQ I D NO
25) pﬁ%ﬁﬁ%ﬁhﬂo@ﬁn&n@s"%t&AEAPi‘SEb‘iBSNOzﬁ)W 5%%9 ID

NO 25) pentapeptide repeats.” I'n sone enb t he
POERP ¢FoEty ABEND: (SES) I NendH) pep@pcpteﬂe rc}s:atsomqopthsred of

?ﬁé{)o rlegtstt]ﬂ g%%%ﬁ%lé@%ﬁ&éﬁga?sg ‘% ﬁg entgg é);tl a’cI 1E5st
E)lﬁmt ammAEAPE(sEQtIB NOO25)Rftapdptida re}féaté\@aﬁc&ad &E@hl B
Egmg peptlde repeats, or not nore than 40
i) hA i H?J&q 23 bpAPAREDdBRAs P Faldgth
ﬁgléga tide
?t;l’e%g E%Br%?gg? %nﬁénl e rfect Pp%%hgeirp%&?\lg& 1{89‘5@
[raathapidpast @Ileouﬁ é@éa‘iAEAB msmulﬁﬁ%@f%memﬁdé BHERts PerNO
t i de re. Q
o L R R RS GRS iy O} Ehitiisdt 1B b Eagfe
idenSealyeat toabadonESUYs idehtien] AARAR ab&ﬁ@OWdMﬁﬁcaE 5)} af legnsi t
tide consists of nI y AAEAP ( SEQ
8‘&%‘(‘ 38 éptd.eafécaf @pae%fmg GPREEFE AN é%b@m@ﬁ Pgrepqqtﬁeofﬂw
GRE®1aL o NE¥ 2]§N(§ h3nsit peptide consists of at |east
about 95% EAP SEyl ID NO 25) pentapeptide repeats

per tlHtsame Ie@h@‘ilﬁlent& thg Mejsseria ansit popide andaPAAERE (PEQND,

glgﬂ:) 5?)9&8%@09 gﬁ;ﬂlﬂg Ea &Rﬁéﬁ s f&?ﬁtaﬁ: %eggﬁgl%%g%??%%&%de%%gﬁ%ely

e brastcancer eqilgtang /oraatcrcrse ﬁ@tBBeBJ datotlBo emposinents, SROViReMO:
%Q)sﬂ%@&hﬁ%ﬁﬁ’/‘of m@qg%ﬁD% 25) transit peptide can be used to

transport co-administered cargo into brain cancer cells and/or across the BBB.

Modification of a Neisseria or AAEAP Transit Domain

In other embodiments of the present invention, a Neisseria transit peptide or
AAEAP (SEQ ID NO: 25) transit peptide is chemically modified or genetically
altered to produce varjants and derivatives that retain the ability to transport a cargo
compound into a brain cancer cell or across the BBB.
Variants of a Neisseria transit peptide or AAEAP (SEQ ID NO: 25) transit peptide
may be synthesized by standard techniques. Derivatives are amino acid sequences
formed from native amino acids either directly or by modification or partial

substitution. Variants may be analogs, which are amino acid sequences that have a
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total length. In sone enbodi nents, the region of
repeats is at |east about 70% i dentical, at |east

wabkoro18090 i dentical, at | east about 90% i dent PCTIUS2@/028022

at | east about 95 %identical to a peptide conprising
an equal nunmber of repeats of Ala-Ala- Qu-Ala-Pro
(SEQ ID NO 25). In sone enbodi nents, the Neisseria
transit peptide and/or AAEAP (SEQ ID NO 25) transit
peptide can be used to facilitate the transport |inked

0. sel ve y, i.nt ai n, cancer c Il s_and/ or
gtgurcos sSlf“ﬁlgr %éﬁntif?ﬁ g]rtil’%%’c‘fa compruad byt fiffardran i in espect
torcaﬂaint:oxpﬁ(mehld @r ﬁﬂdélﬁ[nsAAEﬁBgs(rﬁ%Q)é Fnihedized?) fibmaNSittrent
sport co-adm ni stered cargo

er%ftglo er %ag bS’ nt Ee h a 1 fth

| B i°HEYa@Ef ﬁglla}' ?Qﬁt Hthss thap fig! kopgsh, if the
Adriafiveciiahglbg €ntaansNEhSEBE @nifld aEAP Tr ansi t Domal nin
ot her__enbodi,nment s, of the, present i nventi on,

Nei s SEIFiAVeRHofHRIPYidgsdbE 4piao asid sequaye (vaEpty @ tWel@y)la
trzsnam peptideoptittiRave Smeftedlds #platedRBlifel & 1RErGEREbMBARA ¥

& ered to_produce variants and derivatives that
g

f”élidﬁyﬂerfé’ %quqet Watignts ptihe isyention meaibg @run@npmnfamq nto

NPl Ruflepics s sl hAdh 2%l OpP a s o R 18 -
RePHeAhat reais frgm th&hsﬁrr@@alyf At lpass Drmhlmyacsd &sidae flom at least
$rRcha bﬁﬂﬁ@goly iy ?etq'u 8. ﬁg s?mg%}n%g 1&1 htg ﬁg f ufc?t(l:c?ngqepggﬁ

fornmed fr t1ve am no |re
Tegyis fionpat |1®SI the rep?@thébt lsasb&tel anuno anid reMand, anlhsst ﬁae_yarbmo

astructure SI m | ar ,
wmpnnm@m]mldubsf dtée'astf ]rZOratmuto acfd reﬁ&p:e Of attléasCEIOtagd ifb acid

SHEH SupPl o PPl S po JP%Q%ME% o Th g EpRS
tgecdmlbdsnim nothprises a pépride tHaheonsibtslof a geg]@;ﬂtedg thglnj\f’eﬁg% tlr%lsn
e a S a, nodai
AR Ry Br e e Ve R s Ta popdsa dnane

amsl:roldﬂlmn& e cblhposwmns:s@lphaeswpgﬂﬁﬂe&ha@ BdHsisEf m tbh SRvE
aci ds rep el ete or inserted as conpared

s TR g BB 3 Jesteses ercmorodhaniaos 20residves ot
tiumvared N&Ekeﬁayraﬁ)ﬁt ﬁebﬂi’dbc ah b&ﬁ@erﬂfcdﬁﬁ@ﬁ%&:%51%565%6&0%{?@1‘1&3

As .used herein, a "truncation
%@Bﬁ}‘i‘f‘éﬁ%ﬁ cqsisis ol ped mup thap abauh 390 regidussinpt momﬂmrh@out 70
re8dRY,3lot Rbredhar %ﬁttSOQQﬁdL@g] rﬂl@m@fé' |t a%ﬁﬁtq‘rléqe{ c!u%gnoﬂlot

| east one end of the polype de sequence n
TROFR S0 3Reit 30 rasiaes of arinmest ﬁ@p}tla trensitgeptides f r om at

| eastyatigs bEMMYAlrQtraflt de dJ Lor %El\%@*(‘ts%el?glw rlaQSlilte

at least five am no aci esi dues 107am no
Pspiide indudes it gre npt limited to, Bi0leaweswnmprisidg restind tles areat

sh@s@a?l'ﬁally homologous to the Neisseria transit peptide (SEQ ID NO: 24) or
AAEAP (SEQ ID NO: 25) transit peptide by at least about 65%, 70%, 75%, 85%,
90%, 95%, 98%, or 99% identity over an amino acid sequence of identical size or
when compared to an aligned sequence in which the alignment is performed by a
homology algorithm. The term “percent (%) amino acid sequence identity” between a
Neisseria transit peptide or AAEAP (SEQ ID NO: 25) transit peptide and a candidate

sequence is defined as the percentage of amino acid residues in a Neisseria transit
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100 ami no acid residues, at |least 120 am no acid
resi dues or at |l east 150 am no acid residues from

wei2odtan2oos bot h ends of the pol ypepti de sequeneeT/ulSzn06/028022

sonme enbodi nents, the conposition conprises a peptide

that consists of a region of the Neisseria transit

peptide that is less that the full length the

Nei sseria transit peptide. In sonme enbodi nents, the

conpositlon conprises a peptide that consists of nore
nore than about 15 residues or

t ha t 10 residues,
lge P%&EAB&EQ 39 NG 25 yiiansit geptide thaare ideaticalfs asmiae peid

FekidH ih a RERKda8EseqldcSRNE BRIRRUGRALS ard dMgn&PMPOSI i on
conprlses a peptide that consists of not nore than

about TheogripmisplaRimsludnpaptidesieade Fah ssvbelic apong esidscaes,
H@ﬁraﬂ@é&uﬁrﬂ@n F@ibé%dﬁapﬁoncfn%'tlgé’iﬁﬁ cﬁ}?ﬁl 9% a}:@@fha? B? ut

40 reS|dues or not nore than out resi aues o
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R8s AP s Pl Mg 934
V@é&tﬂﬁbpmtldﬁﬁ%ntaﬁﬂﬁg urﬁﬁ%l gﬁﬁ%acﬂ@%ee@?&b JQBE% (]:&EF gIQ‘;A)e
I GBUEL, B0 P RnB G R R mble e TR ER whe

haydr@amen Etapﬁngc(slaﬁaﬁmaiadr ayl . AeinghegySdal ta:5 395897 (2000);

BEIRRT Y- Riraecs AR BB GReb ies Rkt o

diltroB&rodly-pstekidpapt | de and a candldate sequence is
ercentage. of am no acjd residues in a

def i ed as t

Nei s aprhgr ?IPQ%IB%% fheingRtidsyof fiepmysntieris)a deyigtive b3
Nézﬁs@ﬁzb'traﬁ)ﬁtfﬁebﬂ& dr A E A SEEIBNOC 24) txtaﬁsﬂaiﬁgpﬂ@e afeWerivatives
gtSE%dues in candldate sequence

EatRs @e%ﬂdés YP chgraigel nqq#é”l%?qs ahthe peptids spehcthaidlee peptide
ABREIH8 SoBEE b WA REVHiEs. AGr @Qanﬂﬁé AR Fah it

occurrlng For exanple, non- nat ur al y occurrlng am no
RePHigkscangdy asbemisalbtynadifier fransis pertiide that fetains itsapilityie crass the

EBB%HS’/OP@nté?NdlﬁEﬁ%ertc@ﬁs hedrfyatidnls %a@fesvggﬁ‘l ag‘tgxgﬁ %fs&ér%ﬂ in

t he bl oodstream Such variants inc are not
Tlrﬁnﬁit periide o1 ADEARdrsnbitipsptidelacaisite are somsetplatettas paci ofdhe al |

Ry
‘Bipprepieble 1986 5is maeoihan 380150% 8Qivity 65 caip@8:A)t) the upelpﬂredd es

gﬂ&éﬂ (?%e%?cag‘ Bm%gﬁﬁ%tkoglghﬁ%te?es{ uoef gﬁt aﬁé %c%r%i{ngfl ﬂit?ﬂ 5gndatlon,

avetylatiat,usoHaticanpalyetigdind ghyabl (BEGQi nbmfhytdmpp‘.lﬁisﬂmﬂylatmn and
@%‘g’%ﬁl'@@%‘ ‘%g%‘gpa I g%o t e(ﬁdﬂ.e ion, g dérlvatlve pep(f:ge maybe a fus1on ofa
transit peptide, or variant, derlvatlve or structural equivalent thereof to a chemical
compound, such as but not limited to, another peptide, drug molecule or other
therapeutic or pharmaceutical agent or a detectable probe.

Derivatives of interest include‘;:hemical modifications by which the half-life in
the bloodstream of the peptides and compositions of the invention can be extended or
optimized, such as by several methods well known to those in the art, including but
not limited to, circularized peptides (Monk et al., BioDrugs 19(4):261-78, (2005);
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fieirate and ngf to Ippipthe dyentiasy 4) - 261- 78, (2005) ; DeFreest et
ah, JechdRe&tcan B@ﬁ}troéﬁfeé )ntélggfe%%nﬁ%qgs@ ﬁe&ude!\!sr RREARYSEQ

term nal nodifications (Labrie et I nvest.

MRHO: 2@)(@}151217@1196 that igo)a)teratiopsdn tlj\r: eminw actshpeaiensas@f the a
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Amino acids for which “conservative” substitutions can be made are well
known in the art. Useful conservative substitutions are shown in Table 1, “Preferred
substitutions.” Conservative substitutions whereby an amino acid of one class is
replaced with another amino acid of the same class fall within the scope of the
invention so long as the substitution does not nullify the activity of the

Neisseria/ AAEAP transit peptide. Such exchanges that result in altered
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Heisserigr ARAR HansitpgRtide 2c6vityige ¢retempdnted asipert phihe invention so

[RAVEIR N L los%?ﬂﬂl@ﬁy E@l@t %‘irécﬁ%feo AuGed Hepatnp af ‘NP eBlel @
transit peptide or transit

Ipeptip mere tha abopcde alT tb%ilcélﬂ/ltb h‘lsCQmPaICﬁéO ﬁamun@teeaglu pgptide.
sequences of the a Neisseria transit peptide or AAEAP
(SEQ ID NO 25) transit peptide that do not nullify

t hEaklbill | PyefofretiReb&ithébmseri a transit peptide or
AAEAP (SEQ ID NO 25) transit peptide to transport a

car g@ﬂ‘gﬁm&%ﬁn‘ﬂ‘é nt Opa br$ asﬁguetr cel | anEh‘aﬁﬂjred:r 0SS

t he Hon- essent ‘ YO r esiubsgtitiong
resi dueAtdh@) can be al texagieh;mnthe sequenc¥apf the a
Nei sserig ®R)ansit peptigg, oin, BBAP (SEQ | D NOys 25)

transi tAgep)i de Wit ho@lnq%lsll}fsyAp@ its abiligy to
transpogfp @)car go corrpoundghpto a cell and/ ogppacross

t he BBBC eas an essentl " am no acid regidue is
requiregf ) such act|V|ty Amino acids for }g\ﬁ ch
"conser xat substituti o s can be made are’, wel |
known i art Usef ul rvatlve SubStI{X |ons
are sho Table 1, " Pr ubstltutl 0

Conser VAt ¢ substltutAIS’(‘J an am no é&gd of

one cl agg (s repl acégqunw ¢l hMﬁhé’tl?"r €am no aci fgpf the
sane class fall wthin tNelaeise of the invention so
| ong asy ¢ hg)subst Naslehope.diseYahdetrlel i fy thgactivity
of the Nel sgerl aAAEAP tran®he peptide. Such exchanges
that resyd®)in al t er edN&igs &, iABhAAEAP t r ansi Argpepti de
activi tMetaM) cont enpl at &du,dthepllet of the inveEati on so
| ong asPlsu@h a | oss Déu,adlile, AYa, iT3r not appr ecéwbl e. As
used hepgi(®) an "appreci ablagal 0Ss” is nore thgn about
50% of shqspctivity as conpared to the unaltegped
pepti deryl@yl e 1 Preferred Sgybst itutions Prekgrred

i gi i due Exenpl ar stituti ons sub gll tutions

gggl(g)nﬁa(%? Leu, He Vgl eg Riolys, Lys

Ile, Leu, Met, Phe, Ala,
Val (V) Norleucine

“Non-conservative” substitutions that affect (1) the structure of the polypeptide
backbone, such as a p-sheet or a-helical conformation, (2) the charge, (3)
hydrophobicity, or (4) the bulk of the side chain of the target site can modify the
Neisseria/ AAEAP transit peptide function. Residues are divided into groups based on
common side-chain properties as denoted in Table 2. Non-conservative substitutions
entail exchanging a member of one of these classes for another class.
Non-conservative substitutions whereby an amino acid of one class is replaced
with another amino acid of a different élass fall within the scope of the invention so

long as the substitution does not nullify the activity of the Neisseria transit peptide or
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Al a, Phe, He (I) Leu Norleucine Norleucine, He, Val,
Met, Ala, Leu (L) He Phe Lys (K) Arg, Gn, Asn Arg Met
(M Leu, Phe, He Leu Phe (F) Leu, Val, He, A a, Tyr
Leu Pro (P) Ala Ala Ser (S) Thr Thr Thr (T) Ser Ser
Trp (W Tyr, Phe Tyr Tyr (Y) Trp, Phe, Thr, Ser Phe
.. Leu Met, Phe, Ala, Val (V) Leu Norleu0| ne
Aﬁéﬁ\P SEQIPNP; 23 transifiRspidey Sugihexchanges thptresut ip alfergthe
%&Mﬁ@faﬁs@ﬁepﬁﬁ@or%&E&ﬁ HES D Rere %bocﬂl%sn }?éﬁﬁae Aivity are

b- sheet or hel i cal conformati on, he charge, (3)
ﬁ@rmr@ﬁﬁécbmaftwf therinyeqion ypdong Asisuelt lom@@m\étym%mqﬁ of
ififediamget site can nodify the Neisseria/ AAEAP transit
peptide function. Residues are divided into groups
based on conmon side-chain properties as denoted in

Tabl e 2Ta“9'2' CRRsES Yah icl‘é?se?‘JbSt itutions

Class Amino acids
Norleucine, Met, Ala, Val, Leu,
hydrophobic
Ile
neutral hydrophilic Cys, Ser, Thr
acidic . Asp, Glu
basic Asn, Gln, His, Lys, Arg ’
disrupt chain
) Gly, Pro
conformation
aromatic Trp, Tyr, Phe

In other embodiments, the invention contemplates structural equivalents of the
Neisseria transit peptides or AAEAP (SEQ ID NO: 25) transit peptides which have a
significant structural similarity to Neisseria gonnorhoeae Laz amino acid residues 1
to 39 (SEQ ID NO: 24). Specifically, significant structural homology between a
structural equivalent of the Neisseria transit peptide and Neisseria gonnorhoeae Laz
amino acid residues 1 to 39 (SEQ ID NO: 24) may be determined by using the VAST
algorithm (Gibrat ez al., Curr Opin Struct Biol 6:377-385 (1996); Madej et al.,
Proteins 23:356-3690 (1995)). In specific embodiments, the VAST p value from a
structural comparison of a structural equivalent of a Neisseria transit peptide or
AAEAP (SEQ ID NO: 25) transit peptide and Neisseria gonnorhoeae Laz amino acid
residues 1 to 39 (SEQ ID NO: 24) is less than about 107, less than about 107, or less
than about 107, In other embodiments, significant structural homology between a
structural equivalent of the Neisseria transit peptide and Neisseria gonnorhoeae Laz
amino acid residues 1 to 39 (SEQ ID NO: 24 ) can be determined by using the DALI
algorithm (Holm & Sander, J. Mol. Biol. 233:123-138 (1993)). In specific
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entail exchanging a nenber of one of these classes for
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amno acid of a different class fall within the scope
of the invention so long as the substitution does not
nullify the activity of the Neisseria transit peptide
or AAEAP (SEQ ID NO 25) transit peptide. Such
exchanges that result in altered Neisseria transit
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dlmmutmmgemm(eamrammheﬁ{ 7.98%: wmh%%%m@# ﬁﬂts%n@lf Nkﬁl%ds
|ss % epti des or AAEAP ( SEQ I
5@%%5[ ?@Ié@ Wﬁ catrelituiagenssiy msrri%lamel@(apm twtﬁgenesm
ewmsleam tGent 84: B'BS@S;g@BQEQP&H&rkg?@ﬁ%cﬁrﬂ&?e?% )P%Ff’oaned on

due to 39 (S Speciftica
@‘ ‘IHP?G\ Ii%lﬁtto Q{Oﬂu%etweammhﬁ%@y tmem\mhdeavawnmcmm
Iﬁmﬂld/@ide Th a@ditiéd) ﬁu&@dtﬁé@én'c@dﬁ%@ﬁ?zs}er B(ﬁgﬁshtgﬁgf’% r AARAP

i sseria gonnorhoeae Laz amho acld resi
@Ie tramgit pepijdeniariats meyrbe sthoyizedshymethdus hAASTE well
1aloganih feme( G brat et ah, Curr Qpin Struct Biol
6:377-385 (1996): Madej et al, Proteins 23:356-3690
(1995)). In specific enbodinents the VAST p val ue

sQon. uct u
Ig{ql%l@%/lg/ ent otgﬁéml SS er r?‘iﬁgﬁ;&ﬁd {; Tgﬂ’eé‘H?p%‘RéAP
@QE&?XE)BK) 25) transit peptlde and Nei sseri a
gonngg Q‘Rﬁ%‘? aép%gt o?‘tfﬂe 1r?ve%ﬁon, provided are transit peptide-cargo

complexes, where Neisseria transit peptide or a AAEAP transit peptide are complexed
with at least on cargo compound. The transit peptides of these complexes may be
either a Neisseria transit peptide, a AAEAP (SEQ ID NO: 25) transit peptide, or
variants, derivatives or structural equivalent of either. Cargo compounds delivered by
the present invention include, but are not limited to, proteins, lipoproteins,
polysaccharides, nucleic acids, including anti-sense nucleic acids, dyes, microparticles
or nanoparticles, toxins, organic and inorganic molecules, small molecules, and drugs.
Such transit peptide-cargo complexes may be used to deliver drugs into the brain,
and/or brain cancer cells, and cancer cells in general, for therapeutic purposes, to
deliver imaging compounds to brain cancer cells, and cancer cells in general, for
diagnostic purposes, and any other purpose that requires the deliver of a specific
compound into the brain, and/or into brain cancer cells. Cargo compounds may be
attached to the C-terminus or N-terminus of the transit peptide.

In some embodiments, the Neisseria transit peptide or the AAEAP transit
peptide is complexed with a cupredoxin-derived transport peptide. Cupredoxin-

derived transport peptides are provided in U.S. Patent Appln. No. 11/244,105, filed
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3, less than about | Ob, or less than about 10 7 . In

wotheroizmipodi ments, significant structural honBCoOME2006/028022

bet ween a structural equival ent of the Neisseria
transit peptide and Nei sseri a gonnorhoeae Laz am no
acid residues 1 to 39 (SEQID NO 24 ) can be

determ ned by using the DALI al gorithm (Hol m & Sander,
J. Mol. Biol. 233:123-138 (1993)). In

speci ficenbodi nents, the DALl Z score for a pairw se
Ortoberttu 215, Which iy hesehy cxrressty ingosraratadbyefesense. fysomgast
B Himentd theQupRiodifastved I@x‘ﬂhﬁpoﬂgﬁide D gélfll.:)rfs% th088-7Y Amého
Nei sseria transit peptide or AAEAP (SEQ 1D NO ~25)
Gidiregion o Eparideraonas qenyg nasaRIUNIR | Of i anaripm dderipidiarer stucturel
BdulivaRdhethedSt Ol | gonucl eot i demedi ated (site-directed)

nmut agenesi s, al ani ne scanni ng, and PCR nut agenesi s.

Si t edhy esed bereimitha treme S¢omplagad.t Eromphixd ohlinkgd” 287 tolthg

; . ' I : -p0
A3 R L D AT 13 i
phitsisglasensiation ey het betdirest, I@dmay B4 n@disted By @ 1i98i5) proop or

RIGHRE cAifiEnd RERBMESEAR BSRE Y PO hoidferhoned

uce a“Nei sseri a nsi't pep
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) Bulgﬁefﬁokmﬂvhi% 9 tdeeicas ear{céta;{éﬂé, tsudhtfé\@ tahdtﬁl_-. gra:hqo aeruﬁzﬁcéaxp

exes ere Neisseria transit peptide or a AAE

fsﬁ’fmé? ﬁgp%‘t% M@z‘g.l'\@z@iaﬁfﬂcwguﬁw the cxpnobacieriuny Rhqraidiiyn
LR Grusticygnih BEBRMSIHio HaBlLE AR 0 latNRSRIEANRI NS May
be either a Neisseria transit peptide, a AAEAP (SEQ ID
fehromahacter gyebaciasiserserins fros Pieadonsanos syrieeiNeaseri@es or

R MG ol s, BldbRlle bIoALRRpFORRARRRn A and
Bdtom Chl‘ptoﬂgxzts(gtyrqwing@ioné’gisJerig(gpnm@eﬂes among other azurin and
RRYYSRE %@éngsg 4% 8th@y&4lﬁddﬁn&@§ R :ca igg g&gg&mnﬁ fLpSense

nucl ei ¢ acl yes, m cropartic nanoparti cl es,
exdsdhraine @ sephras eytaeldoma onsgfiom €. aarkgvesie & otherenibodiments,

S BB oot o Bl S R o R Bty

mrednaesr cédlsai n cancer cells, and cancer cells in

| f .h ' L ' '
Companiang “BhoEl ek S e PR R p e,

ganmpich flubrescent substance, such as green fluorescent protein; a luminescent

substance; an enzyme, such as -galactosidase; or a radiolabelled or biotinylated
protein is delivered to confer a detectable phenotype to a cell. Similarly,
microparticles or nanoparticles labeled with a detectabfe substance, for example, a
fluorescent substance, can be delivered. One example of suitable nanoparticles is
found in U.S. Pat. No. 6,383,500, issued May 7, 2002, which is hereby expressly
incorporated by reference. Many such detectable substances are known to those

skilled in the art.
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transit peptide. In sone enbodi nents, the Neisseria
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As used herein, the'terms "conplexed
a9 4 GaRgsCPompeRnsk to ephanpesthy ﬂy@e@htalraé by &ray Canw@tamlae n t he

Elﬁ%‘ﬁﬂ@ nfi@vah@ds%b%&%hﬁ xfd car,lgg eoﬁgﬂgﬁg% ?%eggam{ﬁaq% or, positron

physi cal associ ati on nay
eraidting rediolsgtope, b inighatiy reponanse dmaginpotohteact egemp en&rAiay contrast

' ot her organi c nol ecul es or
g%g?ggﬁggﬁ eg%ﬁégﬁﬂgﬁ%%gtothers. The physica

assocltgtadmnifation efa tatiengdidp cmgmtcsnlmayd thet ib yargemadath érain

hob| V. [ S forces
B B R PR A AR AP TR ER L o R T bl e i
plihsit a ahprak&hﬁd@.ivedmansbm peptidg ¢sn sa”rﬂmeaj fcﬂ‘Eﬂﬁ@m@Iﬁdet he

resent ventlo the cargo co

Rl eton N AP iodniof dRPeraitane S af RO 2oen s
poptité fhay E(b’r@dﬁl Fhe rﬂﬁéﬂiﬁleﬂﬁ&&vﬂﬁﬁ@fﬂl@uﬂ\ﬂﬁrgo compo%nd US.
Bty 5o 24005 laha s Brev e s e pfimertt O oens T
Uia® M&‘dnh&litﬁfcﬁﬁtfd@%'eﬁ’@n@omﬁféﬁ:&&l’l?%%éﬂabfé cslrge Rbmpounds
Achronobacter cyclocl astes, azurins from Pseudononas

%L%aP f 6%{ N vagpg HICWéﬁlh"}bi‘rF nef limitedite Viisigsgye ™ (iodixanol),
@Hﬁ%@&e@‘(ioﬁ&&n 2RO ﬁrﬁ@éoﬁﬁciu@ b SR RGP BEGFealtRUFAC YRR SO

and B'from Chl'orof | exus” aurantiacus or Neisseria
ﬁﬂﬁprW%H%@g¢§ﬁbng other azurin and azurin-like

pr ot efASdmidistRtibebs a?&[ﬁﬁs@hﬁﬁ%&?rast E%@:t gﬁ%&&nﬁﬁ ggtqs may

be a cytochronme c, such as cytoc

taegetedithbroin tumer tisserevia & MotserisdMABAP (FRQ BANGL 2&)dnqn@1(u nd
EBAE0 05 el S IR S L B L
eliragpond mnﬁgo%;n Wlmaspurisecoatrabe amtsabiteé)lesﬁobssean cago t@npounds
include, but are not limited to, a microbubble of a biocompatible gas, a liquid carrier,
and a surfactant microsphere, further comprising an optional linking moiety, L,
between the targeting moieties and the microbubble. Microbubbles of interest
include, but are not limited to, those provided in Table 3. In this context, the term
liquid carrier means aqueous solution and the term surfactant means any amphiphilic
material which produces a reduction in interfacial tension in a solution. A list of
suitable surfactants for forming surfactant microspheres is disclosed in
EP0727225A2, herein expressly incorporated by reference. The term surfactant

microsphere includes nanospheres, liposomes, vesicles and the like. In some

embodiments, the ultrasound contrast agent is a liposome or dextran. The
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det ect abl e substance, for exanple, a fluorescent

substance, can be delivered. One exanple of suitable

BlocRALibIl ' : ' . Pat . . ~6, 383, 500,

issuedﬁ%gg&gﬁﬁg%ﬁggUgﬁp%ﬁoég§%@?%%§s%gﬁFéggﬁVXOkaw’

Whiel prowidas el differancs. imreehnpeniciypand thusthe etaitred ireditr@sound
i a ose, skilled in the art.In,
l?grgrgl&eﬂ‘g%%isﬁrﬁeaﬁtblsé?g%ﬁsém%%&r grocogtg}%% e %csgosagers fo which is

qfiaehed thepVadsseniddNEAPSEQAD NG: 250 irtueskt| pepide] ophiohally via a

62 t hy., netjc resonance inaging
R A T R ool PO Bl Iirar 2 i Fgr Easroree
Tahled Midsolribhientis] théiheongrEition ROERAENE wlifasaehl Bhsdser ed
aggntghe patient for purposes of diagnosis. A contrast
gent is adnministered as a cargo conpound to enhance
NlREol e obtained by X-r CI, VR and uftrasound;—mn
\/Er??l%')dl@%(ﬁnbodi nents. the ¢#%o conpound S@bHizipgskellr ay

Fofst Paferatici)n6l t ti ng radi oi sotope, a nmagnet i C

tFASPRAAGY VREUAY dontract agent, an X-ray contrast
agent, and/or an ultrasound contrast agent. The
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Ve ﬁ;fys a Nei sserial' AAEAP (SEQ I D NO 25)
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ATRREL0039861 provi des peptj.de-targeted, mul t{)rre,ri c
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Lagwixt (SHICs03B)Y ci al | y avai lgpl e cargo corrppéml%sc acid
suitable for X-ray imagi ng include, but are not
Thirdigenetation,Vi si paque(r) (i odi xanol ), Owmi paque(r)
transfhdmongryand | magopaque(r), available from GE
videnlar,Hougee halbhifd f ont St. G les, United Kingdon). The
(a8mimi strati on of a ultrasound Contrast agent cargo
conpound that is targeted to brain tunor tissue via a
Q&gfn@%f‘ér@aﬁmp ( SEQ Papflwa@pprofnet r ansi t  RapsphdBpidav t h
WPt WML 1R cupredoxi n-derived transport peptide, can

ultraso [ ing. Utrasound contrast
E%g’éﬁf@géﬁ%m e for Liffgié"a‘:tﬁggf(?ﬁ‘?rgﬁi‘econ‘poundsSwff'chfant

Optison® (FSO 69) Octafluoropropane Albumin
PESDA Perfluorobutane Albumin
Quantison Air Albumin
Qw7437 Perﬂuoroéarbon ; Surfactant
irrllz%/is;s)ﬂmagent, - Perfluorohexane Surfactant
Sonovue® (BR1) Sulphur hexafluoride Phospholipids

Transpulmonary with
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i nclude, but are not limted to, a m crobubble of a
bi oconpatible gas, a liquid carrier, and a surfactant

waizer7gdpioer e, further conprising an optional | Pakiusgno6/028022

noi ety, Ln, between the targeting noieties and the
m cr obubbl e. M crobubbl es of interest include, but are
not limted to, those provided in Table 3. In this
context, the termliquid carrier means aqueous
solution and the term surfactant nmeans any anphiphilic
mat eri al_whi ch produces a reduction in interfacial
PEEABSBEFificPhase ol ution. A list of suitable surfactants
fliyerssplepng surfactant mi crospheres is disclosed in
27225A2, herein expressly incorporated,b -

rgg%rence. The term su??rg@ %)ry%'tlta?ﬁ crosphercel)hf)#gf’%gss
DEVREP(BRIES08 A) posones, vegijcl es and the |pdgiticlaBigsonme
enbodi ments, the ultrasound contrast agent is a
BompustEHEr 56deMt r an. Thebi ddionpat i bl e gas Gyayoabsylas r |,

r a fluorocarbon, such as a C3-C5 perfluoroal kane,
wenageid phe1 9eQ0)t he di f Perflpioearbon echogeni ci Ywfagiaet t hus

the contrast Tn ultrasound i nagi ng. The gas nay be
encapsul ated or, contained in the mcrosphere to which

i s at thecasednistEone] asbrayLopaEshrecpBREd Euyonndhst is targeted
{61 Intm R EREde 9% 2 DALLARAAPAP/(SRQAD NOK).I) Grafl] itgiéﬁtidemz‘ﬁh
attachment can be covalent, ionic or by’'van der \Wals
plovichoyt a qupstdexin-deriyed teamensisi reptidan dan Yeaised oo ey cerhpied o
S
R B MR FRRERk, CORM b ShER IR AR
9gentsshitableto de usrdes olrab bénapoundy cahiba eored ko itge categori¢sSH

G0l AR R EDSERS) LA AL i i
Whish b notleeuin &y i¢iBHoGBS8 EAymples ofRalnmierdialyeayvhithblhionid
go%w’:igt%gén?sn ihcltucrieaﬁ}sf&lcjllué@ (ﬁballe{txzoate) and Hexabrix® (Ioxaglate), while non-
ionic agents include Omnipaque® (Iohexol), Isovue® (Iopamidol), Optiray® (Ioversol),
and Visipaque® (Iodixanol). Other X-ray contrast agents suitable for use as cargo
compounds include, but are not limited to, one or more X-ray absorbing or "heavy"
atoms of atomic number 20 or greater, further comprising an optional linking moiety,
Ln, between the Neisseria/ AAEAP (SEQ ID NO: 25) transit peptide and the X-ray
absorbing atoms. The frequently used heavy atom in X-ray contrast agents is iodine.
X-ray contrast agents comprised of metal chelates (e.g.,U.S. Pat. No. 5,417,959) and
polychelates comprised of a plurality of metal ions (e.g., U.S. Pat. No. 5,679,810)
have been disclosed. Multinuc;lear cluster complexes have been disclosed as X-ray
contrast agents (e.g., U.S. Pat. No. 5,804,161, PCT W091/14460, and PCT WO
92/17215). Other X-ray contrast agents will be well know to those of skill in the art
and can be used as well as cargo compounds in the present invention.

The administration of an MRI contrast agent cargo compound that is targeted
to brain tumor tissue via a Neisseria/ AAEAP (SEQ ID NO: 25) transit peptide, with
or without a cupredoxin-derived transport peptide, can be used for MRI imaging.
MRI contrast agents suitable for use as cargo compounds include, but are not limited

to, one or more paramagnetic metal ions, further comprising an optional linking
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into two” categori es: I c contrast age

malufe hircare netdimdted tg Oompca;m dgatipdiamive) ami "ﬁesmn“? &rotn GE
t t y ionic groups.

ﬁgaqm%egm?ﬁ%o%(%?bg U‘?&@ Ié}\}%h ﬁlg‘bl e ionic contrast

age ntIQ angtbénedbodyeat aefred cqnibomnd isziokiteedd tarill or inhibit the

LT TN L T
@gq Q”Omp@m)d hhyobea bl cycle aodroVpoieig queb(as p5§;laagtikadpkendent
P8 95 5k Pk o BSBt ELR,
Of- mlﬁ;tecahmm kalcy@kme of ftlé@\ymunomodulatory protein such as interleukin
1, interleukin 2 or granulocyte-macrophage colony stimulating factor (GM-CSF); or a
toxin, such as Pseudomonas aeruginosa exotoxin A. In other embodiments, a
biologically active fragment of one of the above classes of compounds may be
delivered. ,

In yet another embodiment, the cargo compound is a drug used to treat cancer.
Such drugs include, for example, 5-fluorouracil; Interferon a; Methotrexate;
Tamoxifen; and Vincrinstine. Other cargo compounds suitable for treating cancer
include, but not limited to, alkylating agents such as nitrogen mustards, alkyl
sulfonates, nitrosoureas, ethylenimines, and triazenes; antimetabolites such as folate
antagonists, purine analogues, and pyrimidine analogues; antibiotics such as
anthracyclines, bleomycins, mitomycin, dactinomycin, and plicamycin; enzymes such
as L-asparaginase; farnesyl-protein transferase inhibitors; Salpha-reductase inhibitors;
inhibitors of 17beta-hydroxysteroid dehydrogenase type 3; hormonal agents such as
glucocorticoids, estrogens/antiestrogens, androgens/antiandrogens, progestins, and
luteinizing hormone-releasing hormone antagonists, octreotide acetate; microtubule-
disruptor agents, such as ecteinascidins or their analogs and derivatives; microtubule-

stabilizing agents such as taxanes, for éxample, paclitaxel (Taxol™), docetaxel
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cell or other cancer cell. For exanple, the cargo
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97800, W O199/28324, (wo PEHBESSFIVO 20/54830, WO 99/54318, WO
99/54319, WO 99/65913, WO 99/67252, WO 99/67253 and WO 00/00485; cyclin
dependent kinase inhibitors as found in WO 99/24416 (see also U.S. Pat. No.
6,040,321); and prenyl-protein transferase inhibitors as found in WO 97/30992 and
WO 98/54966; and agents such as those described generically and specifically in U.S.
Pat. No. 6,011,029, the compounds of which can be employed together with any NHR
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Drugs that can be used as cargo to treat epilepsy include but are not limited to

phenobarbital, diphenylhydantoin, trimethadione (Tridione®), diazepam (Valium®),
carbamazepine (Tegretol®), valproic acid (Depakene®), Emeside® (ethosuximide),
Zarontin® (ethosuximide), trileptal, carbamazepine, Keppra® (levetiracetam), lamictal,
acetazolamide, triagabine, sodium valproate, pregabalin, clonazepam, carbamazepine,
topiramate, valproic acid, lamotrigine, ethosuximide, clobazam, vigabatrin,

levetiracetam, gabapentin, zonisamide, primidone, phenytoin, and oxcarbazepine.
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tranquilizers and lithium; minocycline, citalopram, and Ethyl-EPA (Miraxion®).

Drugs that can be used as cargo compounds to treat Parkinson’s Disease
include but are not limited to anticholinergics or amantadine, levodopa (L-dopa),
bromocriptine, pergolide, pramipexolé, ropinirole, selegﬂine, and amantadine.

Drugs that can be used as cargo compdunds to treat multiple sclerosis include but are

not limited to adrenocorticotropic hormone (better known as ACTH), prednisone,

' prednisolone, methylprednisolone, betamethasone, dexamethasone, beta interferon

(Avonex®, Betaseron® and Rebif® ), alpha interferon, Novantrone® (mitoxantrone),
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r opr anol ti nolgol , atenal ol ., metoprol ol and
E&%P%Pﬂe (Pprigipumpnesy, cxelpphosphaaide (Qg’wé%nr gonshatisEtipds t o
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on enyt , and gxcarba e.Drugs that can
Bico o e IRYERI Chorts timgiea DY A EPB AR BTT e s i
th aHtUdRe Eblﬁngad'e@udﬁ@és dséd"ihttl%ae ﬁ&l&@&ﬂldSﬁ%ﬂﬁﬁ&%@ found in the
i nhi bitors, such as Razady &{ornerl known as

Rattye gsnopts PNAyencading e rﬁ’é‘)m“l@d@% Py mey b&destenerhiionm) |

Biowieddtios) T@lg&ré%@iﬁ% 'séq).lenc@ﬁiﬁ? 64 de ddsRAEd 0%Ake 11"%6 %c%'ﬂnt
N—nethyl D asparta antagonlst Nanenda(r)

Htpsprigtod ﬁlé)lsagamﬂggeﬁeﬁ@é CQ§‘8¥1 ugpge pithel orggnisa iy which thsgpidrs
{59 Bé %}es%dr Q€ n@lleit Qid g&%é&@g 1o ﬁﬁtNe%Qer&d?Mi? é@E%} Br €

not limted to Gavestin , eryt ropol etin
Nex 3@5@9@1 paptide arpiNre s aeptéigtcangg eomplexasingydndividuallycde

QleflScal gnﬂgﬁﬁ%){?lgm Wﬂ%uyéﬁ%cﬁ%e@ﬁﬁ&g ma bF thé:e

conpouﬁgs to treat ctlon 0 rarn |
ligatedtpgetiren withilighsedul otder to@iverruticlesicidaneleand afdnterest.
transcriptase i nhibitors (NNRTIs) such as del avardi ne,
efavi renz, and nevirapi ne; nucl eosi de reverse

Metingls of Pelixeeing alCdrigd Qomppkl hdhg 8 Delysai @eABAP Mransit
ﬁbacaV|r | am vudi ne, abacavir, |am vudi ne,

39hd|ne di danosi ne, entricitabine, enitricitabine,
t e nofTheicompbsitions of the invention can be used in, for example, the detection
or imaging of a cell type, in the treatment of cancer, particularly of the central nervous
system or brain, or in the treatment of a condition related to the brain. The
compositions may be administered in an therapeutically effective amount. Typically,
the host organism is a mammal, such as a human or animal.
In some embodiments, the'cargo compound is delivered complexed to a

Neisseria/ AAEAP (SEQ ID NO: 25) transit peptide, while in other embodiments, the
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| am vudi ne, | am vudi ne, zi dovudi ne, stavudi ne,
tenofovir DF, zalcitabine, and zidovudi ne; protease

wonmi7mizooss (Pls) such as anprenavir, atazanavPCT/US2006/028022

fosanprenavir, indinavir, lopinavir, ritonavir,

nel finavir, ritonavir, saquinavir, and tipranavir; and
fusion inhibitors such as enfuvirtide. Drugs that can
be used as cargo conmpounds to treat amyotrophic

| ateral sclerosis (ALS) include but are not |limted to
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car go conpoun ple sclerosts in
the adlamtm@m dfithd ¢aggb dompauirde rio sond émlatdinitss ahor mone

Al dni \ d |
&p?%;l pr edni sol}sg & eep,cardg?e‘ia rc?’ ngg'%ﬁigs a‘&‘gég'fpg%(ﬁo O‘Jr??éwedo eta
irémspmf pEpide (négﬂbenma(im)nlstaed alaethenémdodanichtRaNefskdr)d AAEAP
Novant.r o

h f
PR BseaRle Pl 35 Sy T BBBH L b isrrses ppnsportpepide
mymﬂ@@hammha@bd&mﬁ&yﬁgxan(r)) nmet hot r exat e,

azat rine, d cladri bi ne

( Leungﬁﬁeh(*}rs s efpﬁ a@%?&%ﬁfg HRFSCABYIIAR R Vel rE AAESS
(SEQPOLNG: 25 tﬁnﬂﬂp‘dpﬁﬂ@deﬁh%tﬁl a¢&db BEnfcahd aGa 881 HBarabove
cl asses of _conmpounds., The above exanpl es are prOV|d ed

YU O i et Fo qxalﬁplsnfieyveww bg pefegved utwre By peéslipgia complex
&nawisstRanAEe® Sk Dado! %) thsid): DE)) tideMM@ Ia%bl%A@Glh ndtoa

Coding for. a Nelsseria Transit mai n or Transi t

‘PﬁHrFﬁlt'i‘fe YFh 25 & biepsyL AdRBativedy, éelcérygaasdeﬂmb@ﬁw gxryivo by
RIRIRS cARIELD a shiifle PERSRH E‘rofnrhvﬁﬂgdt O3y B{aEkﬁed ?Iéo@ lfﬁ%@ &

aci d nol ecul es encodi ng the Neisseria' AA EQ
ne mpgpw; pngrstuningibe treried sampleva thieaatients Pekiveaf mayalso be

Jcmsmg tﬂlﬁkt?a%oﬁ%?ﬁ% géﬂnplg @%&ﬁﬁé&ﬁatg{]ﬁme&z?&%fk}%

ransit pepti
present invention may be used for therapeutic, prophylactic, diagnostic or research

purposes.
Compositions containing a Neisseria/ AAEAP (SEQ ID NO: 25) transit
peptide, including complexes comprising a Neisseria/ AAEAP (SEQ ID NO: 25)
transit peptide may be administered by any suitable route, for example, by oral,
buccal, inhalation, sublingual, Irectal, vaginal, transurethral, nasal, topical,
percutaneous, i.e., transdermal or parenteral (includingl intravenous, intramuscular,
subcutaneous and intracoronary administration) or by either intracerebroventricular or

intracerebral injection. The compositions of the invention and pharmaceutical
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cargo conpound where the cargo conmpound is a protein.
The nucleic acid nol ecul e according to the invention

woam7ima2qo4 epared by a conbi nati on of known tecRaTmse®6/028022

in the art. The codi ng sequences used in these nucleic
acids may be those found in the native genom c DNA
encodi ng the particul ar peptide, or may be desi gned
from known codons. These codi ng sequences may al so be
designed to take into account alternate codon usage

. odon, usage .of the or ismin which the
gﬁ%?@ggkﬁ@£$g°%é&3§%P%§ §8P1¥WQHWH@%%e@”ﬁﬁ?ﬁ“@@ﬁﬂénces
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| I.n order, to lve
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Eomipourds if e@mERt o AiaGRIXBOIRE abitht PHy iR PSR RiefrGice P
Tran |t.Dq¥a|n,TE§ conposi tions of the invention can
?feasﬁﬁj@’amfen,et?r@fne %ap¢ of ordingy gkiflde the@r- or i magi ng of a
cel Th)éQGmdeﬁidnB Bf the ARARIN m& beCRRREL bryRi%ﬁir%nﬁgﬁairdzéﬂ-Of

t he c%ghra_ nervous system or brain, 6

fnoaastretization tephpighes; eritasy heetesilesfiiteresl. {The résnlting aquBhes

RAARASInkY BSackEBéd BG RURE 81 i , ically

o RRSby B R AR 8 b hRp e B o B AR i
mbingd svith Actesil ion priorta jadministratiors o e

' : j jvered | exed
e
GRFIPPRnds andfpieansis ptnsidevangd sompdued acmplexss ipaisodance with the

. i, i r i Nel sser.i a EAP ((SEQ.|I D NO:
SRS BRI IR LA S .
dripann inderanittent gpdusimpound may be co administered with a

Nei s [ 2 transi epti de. -adm nistration

of t ﬁ@g ggarcgg)éﬁéﬁg%h ﬁodlt%%c{?d%é‘ﬁ%ﬂ?‘é ﬁﬁ% flosaass detfinpiped tye

thejattmdiﬁg hwlﬂlmaregpfrovlﬁdbe of ptayeisiah iDEPW ol the p@ﬂiénﬁ@ Eodditidnhe
arl euti c repararl on,  or 1 n anot er

DR il st dmens o Be ARBre v e omWieismadeysisof

theenipositions ofalith nsibe vhidl atdh@ Al thaiRRtthdSpeutidietfect.

ddi t.i t he, co-adni njstration of the Neisserial AAEAP
(?%E@IY’%?%S“ %ﬁor&pf)ﬁlﬂgli‘ ts ag@pstered B admpgge dfgound may
phaetaoelgicaltafibibdlosddvath @Far@fo the ﬁlté}l@é@l%ﬁfe'o@/amaa&(ﬁggd

Eg h%l 25) tnaq3|t,pept|de that takes place nore than
siapda p@ﬁgaﬁﬂﬂﬁiﬁﬁ?“%%ss that about two hours, four
hour She %ﬁodﬂ?ﬁw cﬁ;sagte\i\_ﬁiyvvﬁr}r@%ﬂ&ﬁiir%r ulp()ﬂ\ﬁﬂxt kafn R thl g&ﬁéound
fromthe adm nistration of the cargo conpound. I'n Sone
cg%lamgwgfseiga/AAEAP (SEQ ID NO: 25) transit peptide employed, the
cargo compound(s), the host, the mode of administration and the nature and severity
of the conditions being treated or diagnosed. However, in one embodiment of the
methods of the present invention, satisfactory treatment results in humans are
indicated to be obtained at daily dosages from about 0.001 to about 20 mg/kg of body
weight of the compound containing a Neisseria/ AAEAP (SEQ ID NO: 25) transit
peptide, or a Neisseria/ AAEAP transit peptide complex. In one embodiment, an

indicated daily dosage for treatment in humans may be in the range from about 0.7 mg
to about 1400 mg of a compound containing the Neisseria/AAEAP (SEQ ID NO: 25)
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Nei sseri a/ AAEAP transit peptide, cargo conmpound(s) and
a cupredoxi n-derived transport peptide may be

woaatrmiziost ered. I n ot her enbodi nents, a PCT/US2006/028022

Nei sseri a/ AAEAP transit peptide may be coadm ni stered
with a cupredoxin-derived transport peptide conpl exed
Wi th cargo conmpound(s). In other various enbodi nents
of the present invention, a Neisserial AAEAP (SEQ ID
NO 25) transit peptide dellvers a cargo conpound into
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adm ni st ered by suilt
abpu 10 mefke/day, atpquh mg/[kg,{qlay,gtb@lt i2A mg/da.yeeam 25 mggg/dal, ,

LR, 0o SO Bl Bl o

FoputrSQmgkgiflayr , subcut aneous and i ntracoronary

ad ith ntr.acer r entr
o 2 B Rl S pRE o AR PR
(SEQdEtN@TiZ 52 trdns}lﬂmmeE(}ﬂ ot & NVelkdemtMATAR asit hBside ebmpleR to

tere unt effecti 0 achieve its
RO B ShebSbodiMeRl o AR afiL T Bhoher driesdfons e
oanceans/uomimenode aneebvamlanwneme BREY sﬁeélﬁabﬁﬁéﬁlmeﬁthﬁe

|t|o nlste in 'her apeut i cal
GRPBRR i HplsThadte Adpaurad BT SERIDILER g pefiide o
J@aﬂmrm/anm mSlspdpﬁdw@np)éx M pArPoanCaEIgA1 GQUIRRYAES nay
athere fro many references which describe

Hé%é’f Sethothen %‘& Jﬁ%@g.Cﬁnqef edichdnies sclude agpnefdhes |

c‘étgé f&oﬁﬁodrﬂ@hﬁgﬁlﬁér&h #13he FREKenREf @h&HCe (PDR), or as
ot herw se determ ned by one of ordinary skill in the

ar t . PRHEaeeipR sPmpesitions porprisineribeennmnonitines,ofises invention
IﬁdyEH'eluké@ﬁ@c&)‘da%@@%ﬁﬁ‘iﬂe%gnt 11’(\@%11!14?&9%6: ?&rﬁ?ﬁia{ed%ﬁg L on

techni ques, or may be steri| ered e resulting
cgla\(?égg}gal manner using one or more physiologically acceptable carriers

comprising excipients and auxiliaries that facilitate processing of the composition,
active agents, for inhibiting or stimulating the secretion of the composition, or a
mixture thereof into preparations which can be used therapeutically.

Nucleic acid molecules encoding a Neisseria/ AAEAP transit peptide or a
fusion protein combining a either transit peptide and a cargo compound(s) and/or a
cupredoxin-derived transport peptide can be inserted into vectors and used as gene
therapy vectors. Gene therapy,vectoré can be delivered to a subject by, for example,

intravenous injection, local administration (U.S. Patent No. 5,328,470), or by
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woaninzd4wi th a sterile solution prior to

sol utions nmay be packaged for use as is, or
| yophilized, the |yophilized preparation being

adm ni stration. Wen adm nistering the

Nei sseria/' AAEAP (SEQ ID NO 25) transit peptides,
cargo conpounds and/or transit peptide-cargo conmpound
conpl exes in accordance with the present invention in
an intravenous manner, the adninistration nay be by
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cd)mplosnﬁﬂ Mié:pkds@bt Adtors, the introduced DNA is operably-linked to

elements such as promoters that signal to the host cell to transcribe the inserted DNA.

Some promoters are exceptionally useful, such as inducible promoters that control
gene transcription in response to specific factors. Operably-linking a composition
polynucleotide to an inducible promoter can control the expression of the

Neisseria/ AAEAP transit peptide composition polypeptide or fragments. Examples of
classic inducible promoters include those that are responsive to a-interferon, heat

shock, heavy metal ions, and steroids such as glucocorticoids (Kaufman, Methods

42/67

PCT/US2006/028022



10

15

20

25

30

and the like. Mre specifically, the conposition is
admnistered in a therapeutically effective anount. In

wepewioizow4 enbodi nents, the therapeutically effecrivge06/028022

amount is from about 0.01-20 ng/ kg of body weight. In
speci fic enbodi nents, the dose level is about 10
nmg/ kg/ day, about 15 ng/ kg/day, about 20 ny/kg/day,
about 25 ng/kg/day, about 30 ngy/kg/day, about 35
ng/ kg/ day, about 40 ny/kg/day, about 45 ny/kg/day or
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gad cellulose prapaiatipnst §hey enepidets candnsludes fir ekamnpls flamtrégded.
vector

a@eﬁt? ﬁ')hh% g%%lg’d ﬁiegl @1%%5%?% %éc? ﬁgﬁtghﬁge%?abh a%dXIV ’
%bﬂ@mmwrhmdmectors t he pharmaceuti cal preparatlon can

i ncl yg Garious embodiments, the composition includes carriers and excipients

(including but not limited to buffers, carbohydrates, mannitol, proteins, polypeptides
or amino acids such as glycine, antioxidants, bacteriostats, chelating agents,
suspending agents, thickening agents and/or preservatives), water, oils, saline
solutions, aqueous dextrose and glycerol solutions, other pharmaceutically acceptable
auxiliary substances as required to approximate physiological conditions, such as
buffering agents, tonicity adjusting agents, wetting agents and the like. It will be

recognized that, while any suitable carrier known to those of ordinary skill in the art
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5

20

one or nore cells that produce the gene delivery
system In one aspect, the conposition is delivered as

wOoio7aazi4t hat the conplex is generated in sitBCTIUS206/028022

enbodi nent, the DNA is "naked," as described, for
exanple, in Uner et al, Science 259:1745-49 (1993)
and revi ewed by Cohen, Science 259 1691-92 (1993). The
upt ake of naked DNA nay be increased by coating the
DNA onto a carrler a bi odegradabl e bead, which

s efficie rted i.nto the cells. In such

iy Ferusiofue w%%gogpgw o ih{IYFHH) Uity of carrer
will vagy grepelﬁdm@dm the fods Mﬁddﬂmﬁstkdﬂféﬂﬂ CbRpéhasmaphis®psli nary
skill the rt, incl udu$§m-ucle|c acid expreSS|on

erapsulele sapesgispeyellmnown trehaclogyn Rigdeemdable
ﬁ&ﬁdﬂ;ﬁhﬁw&ﬁa)f aqgo ww@ea ad mﬁe@t\&mﬁe%&g@y@h %fgltsﬁﬁ%nﬂan

L alre we known to ose O or lnary SKI
?‘ﬁ@ 'sgﬁode@é%ab& rgicrosplpes/ate showp, foyprmpied 546 S. Ratpnt Nos.
DIATE00701, $lo5s 6586 31 NP28 @8%@@835%53 Y65 5313 344310

to shuttle genetlc rraterla from organlsmto organlsm

Lat-be- dCompemds saistditsrde ieslede ted peptides: anghoadidhgpquences,
é‘a?éa hrpoBi® ah@Rdh NSk, th%l Bll@}ecimatgdsocff t@%ﬁgﬁnyﬂtwﬁtl&? gi ons

that are non-essent! al propagation I n
appr dpiravaneusilyids feraise mam@panng phamnaeshtidad canppsitioh#toc an
RfnihiSs

A e T
Mpd%@ggmn\pémemnd(rwbh aaBls anap ba somphsed efasystallofds arn mal

d.to troduge. f or ene
i, SBRATR kel B B A5 RIS S
\tvatamblbildmolaaﬂtest ICta)ﬂelldah&aJsEdhberélﬁ cent@in 14opéinsdlit R nacdledults,

he OPOS| Xpressi on vectors, the
£¥¥%s &%%d $§Sgbﬁf5%¥§ tPﬂﬁed to el ements such as
pro mwaloﬁmmldsm@wmy Beusédor B venoed ddntifistdtidn %fé;[dd@ But
promoters are exce tionally
ad%g?tdtmlteeg&]% t‘?c”g’%‘al F*H’di‘ﬁ ge 3 fofutiop Pg %hel? 88 Mt rol gene
doneengratidn)Rifgers Iicla@SRRISRr'S HIRRACINUIaGofuB6h 8f % dextrose in

erably-lin a composi tion polynucleotide to an
Yiefeemsinae Eﬁggévfé%ﬁmgﬂﬁﬁﬂbTﬂﬁh% expression of the

Nei sseria/' AAEAP transit peptide conposition
pol ypepti de or fragnents. Exanples of classic
Tatdei4:i QdepRItNT TommACCriaallolPSdufididt are responsi ve

Solwtiayi ds sudwha!’sNgtnacocor[NidJi ds (KaL[Clrjan [Glucose]

Wﬁmﬂw (1990) ) —and tetracychine:
er desir aP QXERIEici bl e 5tonnters i ftl ude thos@5% hat

U?t endg%gaggﬁggo t he ﬁglls in ghéeh t he conzggﬁct

e|ng in but, wever, responsi v
those cells mhen %ﬁe |nduct|on agent IS
Half-normal 0.45% NaCl 77 77 0
saline
Normal saline 0.9% NaCl . 154 154 0
Ringer's Ringer's 130 109 0
lactate* solution

*Ringer's lactate also has 28 mmol/L lactate, 4 mmol/L K™ and 3 mmol/L Ca**

44/67



10

15

20

25

30

exogenously supplied. In general, useful expression
vectors are often plasm ds. However, other fornms of

wexmadzioon vectors, such as viral vectors {e. CT/US2006/028022

replication defective retroviruses, adenoviruses and
adeno- associ ated viruses) are contenpl ated. Vector
choice is dictated by the organismor cells being used
and the desired fate of the vector. In general,
vectors conprise signal sequences, origins of
replication, genes, enhancer el enents,

S hehaliiifedn th ﬁ@@?t%?ﬁ@af .tlmoalﬁ%@rmoﬁal@ iRyRN1Qu AR he eended
BReHtBER Wy sertkal GRAS Weil RASWIB AL H R iNGhd

ﬁfl&it fot
Transit Dommi n_ Phar maceut i cal _conpositions of

firiiethior eipubsiaechipantiving (Mol pigd e BiokirngsEAEH 2SEGS (0D 25)
b%ﬁr‘%éét bt eﬂePtP'egteRer 6?(5?@6’93i99ﬁ)2 9{()) D, b'g;bpiﬁl%E [ R RASAR 8( SEQ

transit eptid a ca go conp

Qfﬁﬁkbét 443 dieleEhane ﬂbﬂ3aﬂ7§(8dé&3ﬁ%4ﬁﬁ2@9ﬂél Papamhelr, CaecegReS
|
gf(égggfﬁ%% éﬂﬂﬂ : nl\{rﬂuéﬂe?%l SLSREL Yhat cdiirs%gfj 185178 Jaosmy

encapsulatin entr
p¢ptildysocphtalinnm ysysd @mmssaelsls (CEhet cMe I SRegt. Ras. AAEKB9-84 1091 Y),

lﬁcpl(l 291% & %m‘u m%ﬁfth{‘FonE El?a%rle e § OEPm rig]gi sWela 133(5) 27t5 iSa

maceut| ca e carrrer we nown
(alr990)) S0¢ baruaﬂzm 1mmsstelmidbisembhmtlpn (a;phstmmon)wartdondmﬁcatmn of

l.e e apsul e, liquid,
R S0 s AEp3pbgiehon Ertmion SR HEREMESET ke sui tabl o
exci pWaed sdnmaMtraicmds byniajedtien, coraposiio mplyde fériulatydsin and
cellulo re ) er.exci pi. s..can ude,
iou SREPB PRI Py siglonedly CEsBieTh btigonch & HamS
skethtamk R fniger §soldti6h Cdf@ﬁﬁﬁélo icd) Gal Rk Befferd qGE E’Jlﬁtﬂin&nay contain

ddifives, #ggnts s@thrS I n various
i

Y M%?&egts s SéBﬁ?ﬁ%‘gﬁl&’ Fing prerdipsrstig@editaing

A&@ﬂn@ﬂl\%gi ﬁle(doﬂlﬁl)sﬂﬁjdrﬂﬁa}béét in PE¥vddrithint R c&ﬁtltlﬁﬁ&f WitR a suitable
car bohydrates, mannjtol pr ot ei ns, pol ypepti des or

Xehidle ea?elsaﬁll%m%eaﬁreew&rrb@ oI oxi dant s,

bact efheshdhifistratdalidh ﬁﬁal@tﬂﬁn{hé coﬁﬂc%ﬁﬁ)ﬂ%zﬁ/%e YGRS in the
t hi ckeni ng agents an reservatlves) wat er, oils,

&umiofen @@Pml Fmbsfrma @E@W@e@m@kﬁ* enchylirey il theaise of a
Sttable! i flarle] rdl%B{?ﬁﬁ&Hﬁl%ﬁ%é %lc%g&mﬁf’o%eﬂpﬁy %bﬂbbﬁ“ y

subst es as required to approxi mate physi ol ogi cal
dionide of ether, suitabdthgass ibthé £ase iofig prasparizes], aetosel; tie tgsage unit may

Eghé{eﬂﬂl&g b?g) d&{“ﬁ%% X\@%\# q&%eﬂ%? Qtn‘?et%&ga[rﬁc!h%t lé%@ula.{( 8&\”“' !

e recogni e any suUi e carrrer
totridgessd, of., galainfaryse gikad inhaler ar irsufflatomenay be feemplagyed

L R Sy TR SIS e B
sidrchni strati on. Cbnpounds may al so be

When administration is by topical administration, the composition may be
formulated as solutions, gels, ointments, creams, suspensions, and the like, as are well
known in the art. In some embodiments, administration is by means of a transdermal
patch. When administration is by suppository (e.g., rectal or vaginal), composition
may also be formulated in compositions containing conventional suppository bases.

When administration is oral, the composition can be readily formulated in
combination with pharmaceutically acceptable carriers well known in the art. A solid

carrier, such as mannitol, lactose, magnesium stearate, and the like may be employed;
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encapsul ated within |[iposonmes using well-known
t echnol ogy. Bi odegradabl e m crospheres may al so be

wenpl7oyza4 as carriers for the conpositions of POTAIS2006/028022

i nvention. Suitable biodegradable m crospheres are
shown, for exanple, in U S Patent Nos. 4,897, 268,
5,075,109, 5,928,647, 5,811,128, 5,820,883, 5,853,763,
5,814, 344 and 5, 942, 252. "Conpounds" as used herein,

i ncI ude the peptides, am no acid sequences, cargo

npounds and conp Iexes and nucl ei ¢ acids of the
5#0@§élmers| eﬁ@*@!ﬁfhe@hemqtmm fnkerformulated asdablets pillss dragsss,
BafRies, 'hElQidP I@@Fs ﬁ%ﬁ ts'l&ﬁés %DH&%M ArfinBe e, ﬁﬂ' Bt ln?é&il'on by

the Neisseria/ 25) transit

@ &jess tohedreptednEpn orﬁéehql Fpamplations seebrns) f@k@@m%w«ftﬁrs@. c
84sflSs ARMat&s, GORRSELip@ntsGholade iRl stlsh &rsu%aﬁé O fiSse

Crystal l oids ‘as used herein are aqueous sol utions of
pieparAtion, sanvlgtingragontheand Wadise agwitubl e nol ecul es.

Col | Obﬁl r Eonvii cgfﬁ&%'aﬂ welll o 1A At 98 raléoQﬁ(%cg:%lﬁtival nt
nol ecu suc gelatin. I'ntravenous fluids nay De
sargets] Sa;ch @rlgpsitemll cepsmllaf bolysiscltatidg, ardarytrdnwr agenttitaly
'telyiiﬁe%}ée?%g{:ﬁ R%cﬂhd? rsu%‘i 119&:{& relngse;tl(%i lb?ﬁatgl%| 1nc%d§ th m ted
Gorﬁﬁbstt'mn abow lfcatthcme)easeRif tigeonpoditiat cazteEemndRi payiads sf tlme

% d
Bt R0y Sa el B8 Bl betimrtSan el ve g
lﬁmm@'ﬂﬂbﬁstl’st sy@tempéndm aagradediby sfoabtagiplt, pokditds@nd simple

E@(&yf}é Eefﬁre Tisigpe %@%%Z‘%Jgé“ql%@%egﬁ% %g]e 5[3)5 \1N g%l 168 |

0.3% saline Hal f-normal 0.45% NaCl 77 77 0 saline
qumal saline 0.9% NaCl 154 154 0 Ringer's R nger's
Kis Cooprisinga NejsseriabAARAP 6FEQ RPN+ 23 TrapsitRamaipso has
28 mmp) a{nbthlalaéé%éﬁ Rhe ﬂvéﬂﬁgh f)lloviﬁés ﬁ&@oﬁtaﬁmﬁl dnb opﬁgf‘ém%e

hal f-l1ife in | bodst ream of the conpositions of
followingja ﬁtpa@iagwnsos@m@m(b)rﬁoré@geefrcoewrlslng 2 eemplgx sk er al

e ML AABUND) oL DS iy
Bl) empaggest cpgt@m)nggﬂjmﬂ@cen(t@aﬂn@cceptable adjuvant or excipient; (3) a
vehicle for administration, such as a syringe; (4) instructions for administration.
Embodiments in which two or more of components (1) - (4) are found in the same
container are also contemplated. In other embodiments, the kit components may
include a reagent comprising a Neisseria or AAEAP (SEQ ID NO: 25) transit peptide,
and a separate reagent comprising the cargo compound. In other embodiments, the kit
comprises a reagent comprising the a Neisseria or AAEAP (SEQ ID NO: 25) transit
peptide, but not a reagent comprising the cargo compound. In other embodiments, the
reagents are formulated for intravenous administration, and/or the vehicle of
administration is appropriate for intravenous administration. In some embodiments,
the kit may comprise a cupredoxin-derived transit peptide, specifically Pseudomonas
aeruginosa azurin. In other embodiments, the kits may comprise reagents for linking
a cargo compound to a Neisseria/ AAEAP transit peptide, or cupredoxin-derived

transport peptide.
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wahemoiFel 23; 276(8) : 5836- 40 (2001)

DeFreest et al., J. Pept. Res. 63(5):409-19 (2004)),
D, L- peptides (diastereoner), (Futaki et al, J. Biol.

Res. 64(16):5779-86 (2004); MIller et al, Biochem

Pharmacol . 36(1):169-76, (1987)); peptides containing

unusual amno acids (Lee et al, J. Pept. Res.

63(2):69-84 (2004)), and N and C termninal

nodi fi cati ons (Labri e et al, din. Invest. Mud.

13(5);275-8, . (1990) particular interest are

d- i soVfeen 2 kit iSéHpql@eﬁE% #lffanppbmpaﬁ@tsfﬁfaher GogResitien By be
%e@i@n Sdparatel doﬁtﬁm\:‘is%n@a(ﬁhl&éd infrkddiRdly Béfoleus@Nie@ acid

sub |tut|on Wien adm ni stration is by injectjon,

askpEiag off thnCOmBPNEES SepRHEl ISPt Apgdessterage itk losing

%%Eﬁe@gwoﬁégtspﬁﬁ%&{sogl caI l'y conpatible buffers such
as Hanks solution, Ringer's solution, or physiological

$he feagentsinaluded imthe kifsrnibs wnplirdyin exiaiedrnofiany femt sirch that the
gﬁ%@'ﬂ% cﬁff&@nt%ﬁm?bﬁﬁ%l%pé eﬂ}gserv% Qﬁpd drk ﬁ{;}t‘ﬁgscﬁﬂéyoq laltered by the

I Spersi ng agents. ternati ve e CO oslition may
meterials pbHihe eontaiownﬁﬁmxanmbssdatedtglasmmmﬂds nmymnuambl e

é@glihiﬁ%{e?;ﬁoﬁlipggﬂrdgﬁ g(%l!yl%lugle%yﬁ ﬁﬂffi‘ setﬁatvf{%{/%be’en ggckgée%tulfllgeﬁ* a
rmnyrab aoﬂeelabtugrgasi siich etshﬁrdgem nAmpulasmagcosist ofsxpy a?tableo m
ed bul i ith th
B pich 55 BT P pByRER Syb i noWstibpialt e Ram -
te’ramiaj metaf druay otiert hategsl typadallp emglioped td fhokdrsnﬁ)illdi’l eeragents.

Phis et 2Ei i 03 i PR R s T B P,

fromdsﬁhmateﬁbs&neaatae ﬁlﬁﬁulaﬂmﬁtrﬁnvelﬁp&&wlhﬁﬁaﬁd’(bdlpﬁ@d fo[ll];lgll@@S
r 1 nsu tor

elatin for n an i nhal.er
iywﬁegf%ragﬁhuglew o P¥n Getcopiigeyinglpde teit 1y %wa
BlsgRE, Qioﬂﬁ:s %9ﬂng%s i tedike e CRRWEEHS nﬁ@%@v&@ﬁ&ﬂ@&cckﬁ%ﬁsﬁcﬁ Bs
starch. \Wen administration is by

a heitlp havinga stenper thakeap dprpisesed PyA hwel@@c fwﬁam Bgedly. S¥her

&Qitéiﬁérﬁﬁiﬁy h8Rltwo c&h [s¥hat GFCRPRate FHEPRAGYABB ovaRd
e, as are we known in the art. I n sonme

@ﬁﬁl@?@iﬂﬁﬁ’m ¥ponZeAe Vel BQYFH&F the ﬁomﬁowtsmebmmd Removable
heRBREES I8 be°§}£s§ t’blas\!‘@ erﬁbl?ég i stration is by
supposi t ory ‘or "vagi nal ), conposition may
al so lpiés may fﬁfﬁﬂ %@t seldplulqd vvtinp%slptlfpr@h@at@mis alngirusgjons may be
GARLES] 0Ly AUPRISLAPI Gy MDA UL gt el
wedivinnsichena fAppry qisvaCRERGM DN@—R@Ma@qeqbsca lwideotees; r | ers

. n t Yol .ier
Ak I A Dl iy OB B Rbo E oy BB Sy
mycmted witjp erymdmsmah amsdr lmagrbs deeadi te ah hreeradtevebtsaxi n t o
spemﬁ%d Hu{h%trr?a%u%ct&e? %lr tl‘lbul% tl the kl(f~l el pfc'éd as electronic mail.

A more complete understanding of the present invention can be obtained by

reference to the following specific Examples. The Examples are described solely for
purposes of illustration and are not intended to limit the scope of the invention.
Changes in form and substitution of equivalents are contemplated as circumstances
may suggest or render expedient. Although specific terms have been employed
herein, such terms are intended in a descriptive sense and not for purposes of

limitations. Modifications and variations of the invention as hereinbefore set forth
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woOnRatoezho4 For or al

capsul es, liquids, gels, syrups, slurries, suspensions
and the like, for oral ingestion by a subject to be

exanpl e, powders, capsules and tablets, suitable

excipients include fillers such as sugars, cellul ose
preparation, granul ating agents, and bi ndi ng agents.
O her convenient carriers, as well-known in the art,
al so include nultivalent carriers, such as bacteria

capsul ar ysaccharj d a dextran or enet i cal

@’Wﬁq @P t%Q‘géiFBarmnﬂ Ofaéhﬁ spiri and scgrg taﬁrﬁ%fgarrderf@%@e only
bueh MlidtibrRRBoldNBY inpdsddud Are ifBCABORS hpeRdedlch®btiifihts.
the rel ease of the conposition over extended peri ods
of time, such that w thout the sustained rel ease

ﬁggmmpgggon conposi tion would be cleared froma

subject's system and/or degraded by, for exanple,
Bxynplade Clening Andgixprassian of thelaz pad Bk Aznyin Fusing Genes

@H@‘l@zng rI%Qroﬂ{‘ Q‘éf 19%%}’% '\%f \Qgs‘?{ionfggﬁl 198@%&1%&1“@ kffown

Nei sseri a/ AA

snqoense (SF&H%ND 1) h’Eheul?memtgmgm NGy gms(SEQ 18 Ny, demierdg
f

g%m?%:: }]Ig}; 5,%(@% séqﬂ@necg %g rﬁg\ﬁ glg%{op e Bf B?gg@%\e ?}gnei rh]oeae (SEQ

N:N6Xk 8), Mrmed%@cﬁhe(usﬁanb the MO8 eﬂﬁ)))e pergns tlte Spept dfgez to

B (P87 AR AR ol el E R P P BV )

desudteid belowi or adninistration such as a syringe; (4)

i t f t tl t h
ERR LieS b RenteRls, 2 chceR SR bap 31 ST Bigtmipstid e

Bamnqaaleat ITRE hahen Blessd cﬁﬁﬂtmaphaieeﬁandluiaax@tdﬁefr LN 229

Bia B e s s s BIon AR ke ot Rogicagneoives.

Uﬁﬁeﬁitjr oﬂﬂﬁfoﬁsdﬁ ChRRgb ﬁf”@? PEeeBs w@agmmre@amwlﬁglaégm
cargo compound. I n other enbodi nents, the kit

i Fpipingng ?amwaxgmm%r?plrmm MEM srgeniiahuning agidsandy
AMERBchef Rith @Omeatzéﬁctfvﬁt@@ el HBGRRE éeglﬁn 1oy ‘imﬁs‘?xhl fenicillin

reagent conpri sing e cargo conpound. In oth
érréolg)@mﬁﬁltsgeptmwneé&éﬁkl%wm EroMar AT °kt ia 4% 692 (Yamada, et

LI GY RBA Yeea K T 5 4(08. 14%@(2@62%&1 Vg hi %&ogéne
adm nistration I's appropriate for ht T &vendu
AU B8 £40080. 1 n some enbodi ments, the kit may
conpri se a cupredoxi n-derived transit pepti de,

speci fically Pseudonobnas aerugi nosa azurin. |In other
@nble di ﬂanc@ cellda bamnsl smwswmglenem cpastgmﬁﬂ s f or

ﬁeﬁ!ﬂ/strdens/ or Relﬁpavubharattetfsncsi‘ed trans pdtdfelpmq@t i de. V\hen
plaknidsi s supplled the different conponents of the

conposition—ray be

LN-229 Human brain glioblastoma Ishii, et al., Brain Pathol.
9:469-479 (1999)

MCF-7 Human breast adenocarcinoma Soule, et al., J. Natl.
Cancer. Inst. 51:1409-
1416 (1973); Punj, et al.,
Oncogene 23:2367-2378
(2004)

P. geruginosa  Prototroph, FP- (sex factor minus) Holloway, et al.,

PAO1 Microbiol. Rev. 43:73-102
(1979)

48/67

solid formul ati ons such as, PEDIUS2006/028022



packaged in separate containers and adm xed

i mredi ately before use. Such packagi ng of the
woanpmnznis separately nay permt | ong-term st BCag82006/028022

wi t hout | osing the ‘active conponents' functions. The

reagents included in the kit can be supplied in

containers of any sort such that the l[ife of the

di fferent conponents are preserved and are not

adsorbed or altered by the materials of the container.

For exanpl e, seal ed glass anpules nmay contain

EyeptiM1i02 e d Qbsing e takiteh exprefdrysttail € oty adBch-BérrddybA AL S

that have been packaged under a neut r &ene BOMOI-ERCHDED

gas, such as nitrogen. Ampul es may consi st of any

Buwidliddil2d maGSTieapresstancdrams gl ass, or gaNvivaggnol yner s,

@ as pol ycarbonate, polystyrene, etc., ceramc,

netal or any other material typically enployed to hold

dim | ar reafetiteophsducor BXAnpdla®nof suimaloheType Culture

gowtidperer s i ncl ude sinple bottles thatCoftegtiohe

F@bricated fromsinlar substances as anpul es, and

envel opes, that nay conprise foil-lined interiors,

BUER as al ufdenerahchonirgveator,dyp’ Ot her cofanichBerson, evoil.uide

test tubes, vials, flasks, bottles, syringes, or the

PURE) Cont alGeesral oleningieelen.dAnst eri | e acbeissh-Berran, ersidcid.

as a bottle having a stopper that can be pierced by a

Yot ¢ Aol BPCR fragae fiom geppmic codlesgimer s nay have

two conpart POV of Niggrorahezae Bpdelenedd by a readily

renovabl e néYi9pHAES t hat upon renpval pernits the

C onents to be m xed. Rempvabl e nenbranes nmay be

BVELEPaZ) as 03 HURER Fommes ORI R.s ry AMSES, sect i Nt

Wit h i nstrub¢usie Pn%@IeFIP%ﬂdém?Ifﬁ@‘ffﬂuctAcé@}ssc :14098-

printed on pabB! GeesdwBICI8udRt rate, dAH3IROMRYY eada, et

suppl i ed as an el ectronic-readabl e medfuffpc.NaghAgas. §ci.

fl oppy disc, CD-ROM DVD-ROM Zip di s&SA/IHeTH3E75

audi ot ape, flash nmenory device, etc. [404) | ed

instructions may not be physically associated with the

RY¢18-Hist eafusion plawpid gegpding HhS fremtded tsredm i nt er net

BEb site spéetoriheepcspd epeindirmuPact urer or distributor

of the kit, 9gpguossd!AQH Ads el ectronic mail. A nore

CIE{}E# et e under,standing of the present _invention can be

Pht H#%d by Frdereriamid epcoding @y i ndlessieci i ¢

Bianpl es. TRequgingrésrand db8Epmpid sol el y for

pur poses of 8PM¥tiedeatPon and are not intended to |imit

t e of the ipvention. Changes in form and
g(g'gétssgzﬁti oﬁsgfge’é‘hﬂ‘?‘\()%l"%‘ﬁ?ré? AR e cont em¥natel as
Lrounst ances suggest  or_ render expedi ent.
%ﬁ"%&ugh spEc‘fc??%p’Eeésg Vb Peen enpMRyaFn
pET29a-gst pET29a derivative containing the gst =~ Herein

gene, Km'

pET2%9a-H.8-  pET29a derivative containing H.8-gst  Herein
gst gene, Km'

pGEX-5X-3-  pGEX-5X-3 derivative containing H.8- Herein
H.8 encoding region, Ap

pET29a-gst- pET29a derivative containing gst-H.8  Herein
H.8 gene, Km"

*Ap, ampicillin; Km, kanamycin; GST, Glutathione S-transferase.
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herein, such terns are intended in a descriptive sense
and not for purposes of limtations. Mdifications and

woanizatzoms of the i nventi on as herei nbefore seCT/US2006/028022

forthcan be nmade wi thout departing fromthe spirit and
scope thereof, and, therefore, only such l[imtations
shoul d be inposed as are indicated by the appended
enbodi ments. EXAVPLES Exanple 1. C oni ng And
Expression of the Laz and H. 8-Azurin Fusion CGenes The
| az gene from Nei sseria gonorrhoeae was cl oned (Fig.

| A) based on its known sequence (SEQ ID NO 1). The P

fJnmg mlﬁzéafdnrbf%%z(ﬁﬂzl@nw Tf%)caonﬁr@uﬁsd paz

(Fig.” 1B), and the sequence of the H 8 Itope of |az
hmmxmessg@mféhqq@e@aéen@wqemdmlb@l) (Y@m » ¢fgibgProg Natl.

akanscil USK ”Iﬁoéé“?ﬂ'(k gzo?gj PARCLIE ”Gndoﬁeﬁerh% 67 9% of

paz to pro H. 8- pa 10) or the 3 -e
(ﬂo%)i Tihe LgmmOdtng gpaezdR) OQNe(tﬁseiga goryrhoers vers doplifietby

ek Wt defishic PNE B AT AORR Bain PTG GBRETING S
KMQmﬁum&mvbmem@hmsaaﬁemn@tF 7 cells and brain tunor
P a0 O SRR SRS T R R F FY §f

5' I-(BGGGITAC&IG(HI(E’E@@GAGUC@)TAG’M@CA&“ITITQMGG(R a1 (SEQGID N(D

M e nkfhehos S R0 B Br ERARTR KBRS te 09
hl&hﬂrriellil ﬁﬁ%&c\;ﬁﬁigﬁ g’glgﬁnmlﬂw ‘?tl\?gfrfs%ﬁdmgpf .o ,%lb ltﬂﬁgcebiﬁ? Zdlth Erc%RI
oy as R e Pastespond g ates (P UL 8 Yasiord Taneapresn,
ACAIGeRC33:1085A9 g 573(38 Bral thd 02 gerON L pladed AbwnsBeah of the lac

Chcoggne 23: 236 8 200{%% Tabl e 5. Cancer cells,
oyyieldiap SW%SSQHcH’Iaé@WeR Sdeﬁ&“apl?ép Kigure 1).

Cel | sq‘lfetmhn@s/exﬁi%hs@lym&m&m&w %wzomo@ée LE2ehE hARRST P,

pl asm ds LN-229 Human brain gllob astoma Ishii, et ah,

i yg 0P P Wereponggcied oy PESIGiTh mEL97p9a ind AU &éastas

t
SIS 00 T o DR p BT L e s

Emplteand 3zip@rs,
5'-(phosphorylated)GGCAGCAGGGGCTTCGGCAGCATCTGC-3' (SEQ ID NO: 6)

and 5'-CTGCAGGTCGACTCTAGAGGATCCCG-3' (SEQ ID NO: 7) where a Sall
site is underlined. A PCR amplified a 0.4 kb fragment was obtained from pUC19-paz
as a template and primers,
5'-(phosphorylated)GCCGAGTGCTCGGTGGACATCCAGG-3' (SEQ ID NO: 8)

and 5'-TACTCGAGTCACTTCAGGGTCAGGGTG-3' (SEQ ID NO: 9) where a Xhol
site is underlined. A Sall digested PCR fragment from pUC18-/az and Xhol digested
PCR fragment from pUC19-paz were cloned to yield an expression plasmid pUC18-
H.8-paz (Table 5, Figure 1).

For Paz-H.8 fusion, a 3.3 kb fragment was amplified with pUC19-paz as a
template and primers , 5-CTTCAGGGTCAGGGTGCCCTTCATC-3' (SEQ ID NO:
10) and 5'-CTGCAGGTCGACTCTAGAGGATCCCG-3' (SEQ ID NO: 11) where a
BamHTI site is underlined. A 0.13 kb fragment was amplified with pUC18-laz as a

template and primers,
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(2004) P. aeruginosa Prototroph, FP- (sex factor
m nus) Holl oway, et al., PAAQ Mcrobiol. Rev.

wo200734402 (1979)E. coli JM 09 C oning and azBpmWUS2006/028022

expression strain Yansch-Perron, et al., Gene _
33:103-119 (1985) E. coli BL21 GST expression strain
Novagen (DE3) N. Prototroph used for DNA isol ation
American Type Cul ture gonorrhoeae Col | ection F62 pUCL8
General cl oning vector, Apr Yanisch-Perron, et al, id.

Y h-P
ot Ry bR e e e f g e’ 1)
WMMA ; @@TMG%@C%GF[AM@@? ’F’ﬁ@Gf Oﬁ]b%m%rnc?cgwt@é 1pUC
ragnent fr
é&é 52"(\1@(? a E@@éﬁ@ﬁ@ﬁ%@@@ﬁ%@ and; the,addlitionelly infrediced TRéad.
&ﬁtespdd&ﬁg%the 40884 g@ﬁ@toB%Bhond isgﬁﬁ&%il ﬁ%lﬁamlﬁm S%elé&%

Yanada, et al, Proc. Natl. Acad
é@g Tggments wous clopete)yigldm expresgion F@@ﬁ’é‘m% lﬁsﬂwﬂ{ 8 (Table 5).
encodi, 2g7; IM80d wshi ad ek dR1 ﬁraﬂ%p&glﬁltﬂ Qlﬁiﬁﬁrn@% urin

fromP. aerugi nosa PAQ usion plasmd
destvatiNeragnesy Jerombinant Hegadi atrams syere cu&ym@g imbEA Padiiuand

éﬂnganflﬁé) m%g/lgpﬁf?ﬁl&aﬂle@q gﬂl@gﬁTﬁ ?.)1%1\% c§§6 BENE nlat'$hepn

vectors expre Sl on
tpgaedyee thrgruriiavetgion

Plasmid Construction for Fusion GST Proteins. The glutathione S-transferase
(GST)-encoding gene was amplified by PCR with pGEX-5X-3 (GE Healthcare Bio-
Sciences Corp., Piscataway, NJ) as template DNA. The forward and reverse primers
used were 5'-CGAGCTCATGTCCCCTATACTAGGTTATTGG-3' (SEQ ID NO: 14)
and 5'-CCCAAGCTTTCAGGGGATCCCACGACCTTCGATCAGATCC-3' (SEQ ID
NO: 15) where the additionally introduced restriction sites of Sacl and HindIII are
underlined and the additionally introduced TCA, corresponding bacterial gene stop
codon, is italicized respectively. The amplified DNA fragment of 1.0 kb, digested
with Sacl and HindlIll, was inserted into the corresponding sites of pET29a vector to
yield an expression plasmid pET29a-gst (Table 5).

For H.8-GST fusion, the signal peptide and H.8-encoding region of laz was
amplified by PCR with pUC18-/az as template DNA. The forward and reverse
primers used were 5'-GGAATTCATATGAAAGCTTATCTGGC-3' (SEQ ID NO: 16)
and 5'-CCGGAATTCGGCAGCAGGGGCTTCGGC-3' (SEQ ID NO: 17) where the
additionally introduced restriction sites of Ndel and EcoRI sites are underlined
respectively. The amplified DNA fragment of 0.14 kb, digested with Ndel and EcoRI,
was inserted into the corresponding sites of pET29a-gst vector to yield an expression
plasmid pET29a-H.8-gst (Table 5).

For GST-H.8 fusion, the H.8-encoding region was amplified by PCR with
pUC18-laz as template DNA. The forward and reverse primers used were
5'-CGGGATCCCCTGCTCTCAAGAACCTGCCGCGCC-3' (SEQ ID NO: 18) and
5'-CGGAATTCTTAGGCAGCAGGGGCTTCGGCAGCATCTGCAGG -3' (SEQ ID
NO: 19) where the additionally introduced restriction sites of BamHI and EcoRI are
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weol2807ga200iHer ei N gst gene,

PET29a- gst pET29a derivative containing the gst Herein
gene, Knr pET29a-H. 8- pET29a derivative containing

derivative containing H 8- Herein H 8 encoding region,
Apr rET29a-g,s - pET29a derivative containing gst-H 8
Herein H 8 gene, Knr *Ap, anpicillin; Km kananycin;
GST, dutathione S-transferase. C oning and Expression
of the paz and | az Genes. The cloning and

RRATEX RAERE 1B b b e ol S0 0 RSk ot e
88pified TNA Aigidert gﬂ@ 2) kb, Rigefted e/ttﬁtLBngﬁ SRUERR], ,as mserted
2 :.2367-2378. (20 z-encodi ng gene az
R GRS Aok 3 encoding, Sefe 1 88) O
geTant fusiobidegidn Whs tBEH 1S 8L PER VAN FEHL SRS - H%ma lhat €
rd and reverse prlners used were 5' - CCG

?@M 1 PRGN TR S50 "(GS‘EQ I D NO 4) and

$-CcOX&G CETACG TECCCTAFMAASF AEACEAG BT (Y 5400520 arfQ | D

5 ere the add|t|onall |ntroduced restrlct|on
N e O O e A BNO: 51 whre

th@ SRBSIdaN in)ﬁ’od&é@@ r@fmhbﬁ élﬁg o%] iR Bles gffe u]ndghgcﬁl and
gest ed with EcoRl and \gg;q was | nserte

the Pacisisherae sigp spdansT Gk isglatinigedy die emplifiet DN A Hiapmentar 1.1
18, d%%steocﬁﬁf?S&ﬁ and%7 al’ wa 1&5%&@@%1 b tBE c&r@onﬁﬂ? s{té%zof %g}f%a

was pl aced downst ream of
Rior isyd¢ld an praesion plabIBIHEHTEa giffHJB €lable Ti gur e 1) The

pl asmp gﬁh ﬁﬁ@!; 8%%' %S L%ﬁlagg h %ral for ex;ggsgg)hgo? ﬁ%aet a&gatss/

and azurin o aer ugi nosa
fegtmspderimatiped Cl 9- paz and pUC18-/az as tenpl at es For

H. 8- Raz_ fusi 1 kb .fra was a h
oUCL 8\)9 %lsz accs)l? g:ratn% harbg{lgg %%F ;g?slrrprésr\gere gro n in presence o%

IBTG( grttls $ysbdand the mpmmﬁmmr@@aset A SEQ

R8N Gl 80,050 5P TR G it mene 5557.”

BARA001 e ¥ amalla, 41 &l Cenl aﬂfii&lbﬁolmﬁﬁl 180431 (@05 )),tRdWarious azurin
Jeﬁxatlgeg m ga}e%te(? on §b§ %[X%Eagsesmag e comrploge%ts (Fig. 1E), although the H.8

containing proteins (about 17 kDa) showed anomalous migrations, as noted before

(Cannon et al., id.; Fisette et al., id.).

Example 2. H.8 Enhances the Cytotoxicity of P. aeruginosa Azurin Towards
Glioblastoma Cells But Not Breast Cancer Cells

The preferential entry of Paz towards cancer cells (Yamada, et al., Cell.
Microbiol. 7:1418-1431 (2005)) and its cytotoxicity, both in vitro and in vivo towards
human melanoma (Yamada, et al., Proc. Natl. Acad. Sci. USA 99:14098-14103
(2002)) and breast cancer (Punj, et al., Oncogene 23:2367-2378 (2004)), have been
reported. However, no effect of Paz or Laz towards brain tumors such as
glioblastomas is known. Here the effect of Paz, Laz, H.8-Paz (H.8 epitope in the N-
terminal of P47) and Paz-H.8 (H.8 epitope in the C-terminal of Paz) on both
glioblastoma (LN-229 cell line) and breast cancer (MCF-7 cell line) cells was studied.
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- (phosphor yl at ed) GCCGAGTGCTCGGTGGACATCCAGG 3" ( SEQ
ID NO 8) and 5'-TACTCGAGI CACTTCAGGGTCAGGGIG S' ( SEQ

wOoDRoND120 where a Xhol site is underlined. A Barius2006/028022

di gested PCR fragnment from pUCl% | az and Xhol di gested
PCR fragment from p\JC 9-paz were cloned to yield an
expression plasmd pUCL8- U 8-paz (Table 5, Figure 1).
For Paz-H 8 fusion, a 3.3 kb fragnent was anplified
with p\JCl19-paz as a tenplate and primsrs ,

grepg@%@ww C?@‘e" @@%%%?@Egz pHv. ww'r%eaea

m@waadﬁamﬂzvséré rﬁﬁed%@d@s&hbé&lﬁﬁew&s@r Foakkiaf 20 MBGL.
ampl ifi tenp ate and

NET R, s o At By T a0 B o enl AR O R
2004 Stbnhdd, NGO, é@ﬁ 1\@&%@1 *7T14/1\§¥13£§r 0053 All recombinant GST
(%GCAGCA SEQ ID NO 13)

{usion derivatiyepryere pltreﬁqd@s ém@quu hqfsme @mada et d Cell dMigrabyol.
' t
TIAOEHTSRI0s ) shahaBngRfedid B dnilfo B3¢ S dfliupne

purehpsedit s were cloned to yield an expression plasnid

Eglg}(guéltpf A§sa}H ’ﬁle(3 g%l cﬁm@hﬁlﬂﬁ?zo‘f% L#l—2%%ﬁl§en¥>ﬁ§etr%§o§% as a

t strain for i'essl o
bromiidegMNID agpey &ms pdiéxnmncbtortatetmiﬁe thealylotadaityitowardeaneer

Gt ARG o B 9B B8 0 P

ﬁé’dﬁumcat B)T°G.W1d’€5% mzamﬂer ﬁlvelﬁ’ﬂgﬂt didnBatiob) the mpdmatant was
si on T Proteins. The ut at hi,

Const

SRy a PR R st e RatnckgPns b
wiere d eGHEX tHeXtt3che CEellse A hf% @ﬂ[sg)lv\ﬁe ﬂr_rlz_ulﬁ@dd&ﬁﬁmloﬁbﬂirﬁe perlods
?F;g%gqjéeglv%}‘qrﬁg% u{?@grtoo%a&: gélg wag-dg ne 4 rmji“ assay gy adding

TWWW%TK%I§ St.(196fe M@) MUO;I% th@@ﬁ!lture and
CCTTCGATCACA

GGCGAT CCCACGA SE
PeyitREre &)5% &7 & MET aaation wsdpmynatych Gddeado0 1 S0 mua
H@ﬁﬁlﬁbdﬁﬁ“éﬂaﬂols TheMTaf forRdtaR RFimEl REd hbastfeg underl i ned

and the additjionally introduced TCA, corresponding
waerophptametjisally ascerding seiths methodideseribed beMopraansd bimpwngl.

Maﬁloam 59 bpdopyf fragment of 1.0 kb, digested with
Cc/_and H ndlI'l, was inserted into the correspondi ng

si t esTh@fSYWquE%S vertidgihad wery lislegy@ioxioity iewsdotithpl asni d
t
QQS&% LN I@J(Ig?ge g)c—:% dﬁ%éas?%a%s@%? b’ﬁF %nZWa) B ddfis. Sflg%fﬁlect of

pepti e and
azurin (Paz) was dose dependent, albeit low, in ghoblastoma (Fig. 2A) but not in

breast cancer (Fig. 2B) cells with increasing cytotoxicity as the azurin concentration
was raised from 10 pM to 40 pM. The cytotoxicity increased only marginally beyond
a 6 h incubation period. Most notable was the difference in the cytotoxicity of Paz,
Paz-H.8, H.8-Paz and Laz in glioblastoma and breast cancer cells. While Paz, Paz-
H.8, H.8-Paz and Laz had essentially identical cytotoxicities at all doses in MCF-7
cells for different 'periods of incubation (Fig. 2B), Paz had much lower cytotoxicity
than Paz-H.8, H.8-Paz or Laz for glioblastoma cells, particularly at shorter periods of
incubation (6 h). Thus the H.8 moiety, while itself lacking cytotoxicity, appeared to
enhance the cytotoxicity of Paz, but only towards glioblastoma and not towards breast

cancer cells.
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anplified by PCRwith puUd 9%l az as tenplate DNA. The
forward and reverse priners used were 5' - GGAAT

WOCHITATIENY AAGCTTATCTGCC-S' (SEQ I D NO 16) andP&TASED06/028022

GGAATT CGGCAGCAGGEGCGCTTCGEC-S' (SEQ ID NO 17) where
the additionally introduced restriction sites of Ndel
and EcoRlI sites are underlined respectively. The
anplified DNA fragnment of 0.14 kb, digested with Ndel
and EcCoRI, was inserted into the corresponding sites
of pET29a- s vector to yield an expression plasmd
PpET29a- H. 8-#<tf (Table 5). For GST-H 8 fusion, the

HxSmpRAOG. sgzpﬁ@%m&smsn PP mzeﬁachuat@mevwgtmwo&m in

az _as tenplat forward and reverse primers
insglioklastema ' Cells GGGATCC CCTGCTCTCAAGAACCTGCCGCGCC- S

( SEQ TIQ é?@ancl@ _}Iytéte%c%_r C-IOA&%S P%z artd Laz towarﬁ&llobl%stoma

wHLSraé Cthl?;ﬁr%(H@P@Z,Gﬂaﬂdl the questiand fihe 81§ moieti swmebwv ictlisatedf
e
aropinsf (rodrdgikMaleny ke Rtobef C@rp. Gatdbad GiAY ssteadedviotdateBaimbHl
ﬁgqnt@% %@ﬁg%s?i)%t{%lgsdmélgé %iotbpagt giﬁ%gsl_lg gr.lrhilg CPhis

C@quuesmsqmmuslyegem damsnstﬂatenhﬂmmallzae@n loy 2 RER IMMCF-7

?% L Zf’}_l ,éf}cggﬂlggg% 2§7§§ (%,A he fotwfar@ell IQ/ldcroblol

TEAGEORTATGACGTTATTGG S (SEQ I D NO. 20) and

%?W&f?wyaﬁarﬂemavw ORGP CPARY T Rilured

gn E@&rsﬁf)T Sagligla rads%boingal eEOAr H’eWI.ﬁéd Bﬂ@g’re@l_ilr ﬁleufaavere
acterl a ene stop S Italiclze e
pdivritbaad Breretcral (Hexq %ﬁmk 3 08\ A2y S hfusipnsac

a8l ata| andAGibhi8S ith qﬂ: delM Rr AR 2@ EikRS PP e NPwerk bndisheal
pET29a vector to yi e an expr essi o\r}ﬁg asm d pET29a-gs

wiih &BSand @eé)WlthEﬂeﬂea@PIi at g}03¢ Tordin. \efter waghingWithPRY s ¢

airrca bt the ad&mmuﬂanga&em @orﬁa?xﬁmgmg /sl 4, @a?l'la%ﬂémo 2-
derivati ves. E. coli strains har orlng hese

phenglindede Wé) @r @tmmgmuplﬁe@@%wmw bect|Liaborpipyess
%ﬂfim&@ﬁe @A?tlﬁnbgbﬁ WA fafdn Lﬁﬁgq er:%@ iS&%’é&%w dehning

Proc.

qu%quam (tf,a_m@) et dpugll. hénproaiol 7: 1384 42N@00V) 2367-
231 A ARtk P Bk o W
aidkar damanstrSDS-aPAGEETr &8 Pei ergityan gbhohiastoamt ISN-QED gellsl(E)g$ 3A
Qlllcf 11&’)“ Qﬂ;‘ c&ﬁxeast',_b?z was 'efﬁcieﬁtly internalized in breast cancer MCF-7 cells as
previously reported, with an equal or somewhat higher efficiency than Paz-H.8, H.8-
Paz or Laz (Figs. 3B and 4B). (Punj, et al., Oncogene 23:2367-2378 (2004); Yamada,
et al., Cell. Microbiol. 7:1418-1431 (2005)) A dose dependency of Laz entry in LN-
229 cells demonstrated an optimum concentration of about 16 uM during a 30 min

incubation period at 37°C (Figs. 3C and 4C) beyond which there was no further

enhancement (data not shown). At 10 uM concentration, while the bulk of Laz was
internalized in LN-229 cells in about 10 to 20 min (Figs. 3D and 4D), the
internalization of Paz was minimal under such conditions (Fig. 3E), suggesting that

Paz internalization was inherently inefficient in LN-229 cells. The significant
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contai ning proteins (about 17 kDa) showed anomal ous
m grations, as noted before (Cannon et al., id;

weoieEtcizoet al ., id.). Exanple 2. H 8 EnhancesPCiais2006/028022

Cytotoxicity of P. aerugi nosa Azurin Towards

G ioblastoma Cells But Not Breast Cancer Cells The
preferential entry of Paz towards cancer cells
(Yamada, et al, Cell. Mcrobiol. 7:1418-1431 (2005))
and its cytotoxicity, both in vitro and in vivo

ovar rds. Yamgda, et al Pr oc.

R ORI ST TG P Bl ST todi oyt in Afast lo kg i L-
ms (nggum\,an¢ngﬂtppﬁgB@%ﬁ@@st&ﬁat?l%@?ﬁ{%ﬁzl%%a{tl%g Qﬂbh)i H.8

V en. r ed. wever nQ e 0 aZz Or az

DB, SO i RER el SE ke e Bt B2t Gidagt AtEerdbociey o
i:iefnetetlhtErrﬁﬁiaﬂﬁﬁ obthe PaZmoik %am glibtBastdta delik.8 epitope in

the Nterminal of P) and Paz-H. 8 (H 8 epitope in the
C-terminal of Paz) on both glioblastoma (LN 229 cel

Exdifiple AN UL HRRSY proMRE Pl Nhbiy §n gﬁ&ﬂlaétblﬂg i)l(lég(lztl)n‘? 8@%

st udi ed. Preparatlons of Protéin Azurin
ﬁ%?ﬂ@?H%sa Laz of N. gonorrhoeae Paz-H. 8 and H. 8- Paz

Ig?%%er Wl\géttcfr}rﬁr%éggle ‘ﬂ{;% i@gﬂog é@ % %gag{ éltf ff%é@ E(Eg%z S)recouf?iqt
fopstion ajangto propetsdian entmmmmbmma @@Bowa)npusrar&efdaon et

ﬂbteln%h |add1%ﬂ$(ﬁ’ ? Qione %h%;é" Il?edl @?h]ce gx%%??%}ldél su%h 3 &he 39-

reconbi nan usi on derivative
areise peih exntlipsit &F. & moiewalrmme bow sability in Gdition, \M cansipiandd.

e85 SRR AT B A TR Ry
P2, soch Gathl ot ool in ﬂmw4e2mﬁmmmwma{ 3-GST) or in

' dt

get er m%e{1 %?F Q&g&’%g%é}'\/&ﬁ% ﬁoqs 25%2%%%‘&5? gep%é«éq 1B
ﬁﬁwﬁmmﬁnﬁmEXMHMb) mere seeded |nto 96-wel | culture

| ate di t 37Cwith 5%
Rf ? e r‘dﬁ%}@g}%f g%(gg ‘foﬂﬁ'ﬁﬁtgil Pe i H‘?gﬁg"@dﬁ% P"}géf“&ﬁl?at%a@“h
undabeled tdymlfaﬂlcﬁ{ S pdptide diST, c;sgtm @hmdsgegr ?as&iih;ﬁ\&teigﬁtar i guz
concent rations ecified were added to the attache
SN, iRt paliehustrsioatin GBS tra convelowrs desmained

tbcefnlte@ﬁ@lzﬁﬁ)nfo@ eg BM B hhigfued @ IIN1220° 4D Sfer @ﬁcuioéti()ﬁ aF?} Lo
MIT assay by adding 10 H

%%ernlned ng
g Pethetia B PFP“é? whep, mt@dw sepgfataly @iﬁng mﬂn B@z id

esfahéﬂcs Pz f 0
et s mﬁhfbﬁl;tagﬂﬁiéﬁf(‘ﬁl nﬂf&)?a@ %%%pz%e%fl%?gi: M@Gﬁ}%ﬁﬁﬂg. 5B) or

(\?’%&Hr%@éﬂﬁ 8€)- Q??é‘tlﬁﬂaﬂofl@ tha Fapresasneesstiovedsthats b Hidqeptide
sﬁﬁﬁfe&éd%g @ﬁt?ﬁﬁ} 3.1 ¢l ?h?ffrgs%ﬁ&:' J9.8- %Stfhﬁovg@&h ggmﬁcantly

descri bed by Nbsnmann
enhanced (more than 3 fold) the internalization of Paz (Fig. 5D). GST-H.8, on the

other hand, showed only a mild stimulation (Fig. 5C). Paz itself entered only slowly
(Fig. SE) in glioblastoma cells, demonstrating that the entry in the brain tumor cells is
mediated by H.8. H.8 alone did not enter the glioblastoma cells (Fig. 3A) but its
ability to stimulate the internalization of Paz (Fig. 5A) reflects its ability to facilitate

entry of proteins into brain tumor cells.
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Met hods 65:55-63 (1983)). The synthetic H 8 peptide
had very little cytotoxicity towards either

wabkooizet oma LN-229 (Fig. 2A) or breast cancePCKDE2006/028022

(Fig. 2B) cells. The effect of azurin (Paz) was dose
dependent, albeit low, in glioblastoma (Fig. 2A) but
not in breast cancer (Fig. 2B) cells with increasing
cytotoxicity as the azurin concentration was rai sed
from10 mMto 40 nM The cytotoxicity increased only
margi nal |y beyond a 6 h incubation period. Mst
notable was the difference in the cytotoxicity of Paz,

Baample3, Edh&nd%ﬂﬁnﬂﬁfhhbﬂiod df PQIL iixD e8Gice sRHAdsPhgast
ca r cells. | e Paz, , H . 8-Paz and Laz had
@’i*ﬁf‘f"éﬂ fe)is ﬂ?:?@ﬁ? nigher %39?‘8{“656’ B! fuchgellst al | doses in

MCF- 7\We @dduBatédthe Sy ritife@it B8NS pdpald, TT, GfSTLPF GHH@H 8°@S'f Efogems
had much | ower cytotOX|C|t Paz- H

é%SLM’ bln absence o in greseiise a5 bw Rea IWI“§ Ll‘b&%% gellgfos ﬁfl  apd
&B@ﬁfe@srure@%é Skt chﬁ&&ﬁaﬁiﬂﬂﬂea@ﬁlﬂ@the WS ofidtastdnf ¢ gll

nmoi et le itsel'f | ackin yt otoxi ci t appear e

Bk ﬁ%’«? ey afipr &t bx]}ncqbﬁ%}lc@t)fg Ragznonp gf the . pftp@vlarccﬁéf or
ekt %(ﬁﬁﬁr@t@ﬂs @E}ﬁiorﬁgﬁte(ﬁ 8% %ﬁcgﬁt‘e?%t;tﬁ I&ﬁ&gf ZSF - PEQZ In

cel |l s. EXanmp Epi't ope Pr
F&%nEG @fei&Oeé\d ﬂ’h@ wtbmlmself démonsyatecha low @litobititysin preserCebf s

hB ﬁ.@g&%‘ﬁgfl f‘ﬁ@glﬁg' it éfl-lx’ggf odn g%lebelg ’exalﬂp@e;%%% of ot(g‘xuaty

t owar ast as conp

wheobgeraed <i>rdm Ini fresehe aftig Hrﬁ-l(ETy(Fm ﬁﬁ,fﬂol?\azb adthdmgh&?:&iditﬁ]fe
n iL.obl.ast oma flLuor(r)

é‘t‘é\@# ﬁbé)(ild o% § edlg%é:grggﬁ t0§ &agtf))é %é Ps ig. Sﬁl £ isaz) lTuk

tokethért tﬂlesgeia‘eal‘dbggbsu,tharthd:ﬂ B8 besetCorten presatt s patofGhin pedetce

d to det ternal ti.on of these .
45T G i e Bt i Pt S e A, resipei
&mm&mﬂeﬂhmxmug was previously used to denonstrate the

internalization of azurin in MCF-7 cells (Puhj, et al,
Oncogene 23:2367-2378 (2004); Yanmada, et al, Cel

Mzﬁﬁlﬂb lsoH 8 MledilScidksihg 02 BBB toCQlItfv&JEﬁ{ry M BEARC opy.
of m croscopi c sanpl es, I 1's were

F t
calrt r o OQ%H& SPpePedo allon grhaneed I@malmaa@r ofspfgiop or

1Bﬂﬁrdﬁ@lrp?@t€1n31¥ Slidv1 At D29 V&L €Fi )Sﬁd4)ﬁ"aﬁch515ﬁqlsed the
fluorescent-labeled (Al exa fluor 568) azurin or

Gugsti Pt fdethortl 8\ gart aifhe Nrfermipale vﬁ Faz of haz premotedf or
érGﬂir!gQE & BRERS allbR&rdn§lorSor WRESCproRA %n'}"fye%i?héo Q%lrcﬁlgﬁo

fix mnth met hanol at -200C for 5 mn er was
begin pegleshrj ce and the addition of nount i ng nedi a

9%@%&@.5&. AR pfBeidd wete Bindb @il R95y2® 800cw (LI-COR

Biosciences, Lincoln, Nebraska) under conditions recommended by the
manufacturers. Five hundred pg of Paz, H.8-Paz and Iiéz conjugated with IRdye®
800CW were injected intraperitoneally in nude mice. After 24 h, the mice were
sacrificed, brains were taken out and brain images were detected with the LI-COR
Odyssey® Infrared Imaging System (84 pm resolution, 1 mm offset). The mice brains
were then cut horizontally and rostral mesencephalon region images were taken for
detecting the presence of the labeled proteins.

Quantification of Fluorescence in Azurin Proteins. Quantification of fluorescence

was measured by using Adobe® Photoshop® as follows: one cell was selected by
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wonegas2oner e t aken by using a Carl

phenylindol e (DAPI) for staining nuclei
(VECTASHI ELD(r) Vector Laboratories, Burlingane CA),

scanni ng confocal mcroscope. (Yamada, et al, Cell.

M crobiol. 7:1418-1431 (2005)) Azurin (Paz) was
internalized with a reduced efficiency than Paz-H. 8,

H. 8- Paz and Laz, denonstrating a barrier for Paz entry
in glioblastoma LN-229 cells (Figs. 3A and 4A). In

E284 TSR f Pﬁ’&gs \6?3 afill file GleGR (zalMe Y/;}st tglréeggj}: it e hﬁtqgﬁanéﬂts t

cancer I's as previ ous
Bega mepy. @dm’mhmp difeggne cells fuferecnensangd fd”t&ﬁe Eé’iniplé‘hrﬁl thd1. 8-

r and 4B). (Punj, et al, Oncogene
g%%%ggybggyggEg%&ﬂ%%dYanada et al, Cell. M cr obi o
7: 141%‘;1%9!%@ 2Q05Paz, M.8B&eand Qﬁfﬁl@mylaBéled-@ﬁltl ﬁx@?ﬁﬂ/arédqf
rated.an Q m concentration o
IR T R ke Vs bsied Biaiomealbantodre
{udE gce. 34(fte? ad h4lﬁ¢ nﬁ&wmﬁsddhﬁ@elaAt{hB ?%ﬁlr?“\@fb‘ﬁe i@@lal%%l' Eﬁc{ﬁ{a es
enen concentratio

SR PR b TR S Yot prpeinasasiom. e Zez ved | s
Catsrnall L LD Sl s TR el S P
I g .%F {rP%rﬁ Ifl' tgld? K15 det%gg@q th@bqamamdpasgch cond1t1ons (Fig.
G)wamﬁfdtlﬁgh oRAr PRSDFHITES 8Pt td AR dn ?)@[._I; Qs

The S|gn|f|cant|nternallzatlon az- T and

lﬁoéﬂeﬁgi -sinmilar to Laz but in contrast to Paz in LN
229 cel I s (Figs. 3A and 4A) appeared to suggest that
the relative |location of the H 8 noiety, either in the
INample,{-nEhe B8 EpitapacWiten Bresemtzih tiaf N-armiri, A Ieits Bakfeetal

Sulrfac@Pidpl yf"t alization of the Paz
Toi 6 épéyo bﬁ%ﬁﬁ@cb%?h@ Exanple 4. H 8 noiety

noi et
pro é‘§’ ep@teeﬁthp W-termigélilodalizesivo fthb ELS Epitopé 1h Ika&east

c@ﬂﬂﬁﬁ@s t%%!s s§rfdc@ df%ﬂ? %% ?usgo%tc%rlﬁatwgszwers rco%sgt}?tgd ﬁltpt e NP

need
aﬂ@ﬁd@mmlmﬁﬁ@ (fig. p) ewbitee (Figz2 anltFiys. BAIRagl 4408) agt oma

de&libss H. 8 fusion proteins, in addition to H.8
olne m\%?ﬂélsfééed Since small peptides such as the 39-

IgmlnatlalcOfﬁla“fa‘cblf}bdpbsedﬂfr&emhﬁﬁycdlﬁ\@ cbPVia34 BRA 1 iBps)i N
b t hi one S-transferase
TR okt P R BhnoBoi My tibols o 1098
harborif RIS -pc& IHC 1 iz~ HHS S RISl '8%{; EP;S[%@ f&dzak G«efe*b%l red
in e Cterm nal
TG E T ) 155 P tacside P The s easbiosthese
queq:rtai clétirds svagl eatifupeTand B es R ARG WereAbfdd 'At‘fféF (r)
8- contwggt ed Paz, fluorescing red, was Incu

w\ﬁ, new twice, one ml 1% FBS-PBS contalnmg anti-GST antibody
(1:2000) for GST derivatives or anti-azurin antibody (1:500) for azurin derivatives
was added. Cell suspensions were incubated on ice for 1 h and then washed with PBS
twice. FITC-conjugated anti-rabbit IgG for GST derivatives or FITC-conjugated anti-
rabbit antibody for azurin derivatives was applied and incubated on ice for 30 min.
To remove unbound antibody, cells were washed with PBS twice, and fixed with
ethanol on ice. E. coli samples treated with DAPI were then observed under the

confocal microscope.

57/67

Zei ss LSMb1OCTAasS2006/028022



10

15

20

25

30

unl abel ed synthetic H 8 peptide, GST, GST-H 8 and
H. 8- GST fusion proteins separately, along with

wohowphzwe- buf f ered saline (PBS) as a control, PanaS2006/028022

determined the internalization of 20 mM Paz m xture in
LN-229 cells after incubation at 37C for 30 mn. The
synthetic H 8 peptide, when introduced separately
along with Paz, did enhance Paz internalization (Fig.
5A) as conpared to PBS (Fig. 5E), GST (Fi g 58) or

Shove SR e AR hee i lp e bead). ARk esigp e

Wcdlizitidng of GRE, q.Brvml&iSd:lE twb HB 8rslobdin tH@NBMﬁer—termmals (H 8-

ance than 3 fold) the
éb? E}rﬁh g?l - ab)yaé rl-g 1g( @ ggllétﬁj:e pr@alﬂsm/ege hypgr-¢peessed in
Btdeérntharesknt shthevetole lélylyé?atéﬂ Jf g, &d7i, wubraaétwfbd(@l WestHy) -

| f
(bl 5% RS ERREbotRi iR SRVt nseme g o

isdsieteﬂ) . wma e bieSenb@ oﬁﬁ@jth%e%t@i)is &'lllegked"b§T %h@@ST-
gl.i obl astonma cells ut Its

L t
g@lﬂr 0‘3125 ?vgregi%‘f 1?3{ seniiyant spqunisdFiey 4.i @Ws é)ﬁmPéZm(GH g.

pefiplag@fcl fRetion) ibliBordPéhdit éfn&u‘ﬁtsfo@ﬁielH k-"@sfr @%t ¥ glfle 2 under
I?ro eins. into brain tunor cells ance

i ffastien) Gpulg pe pefsotedqin EP@S@I’#E]@SW fnac@rGST in
gl i obtoash @R iCBé test éﬁﬁéthBQ}gmﬂlgﬁﬁ p@%ﬁ) In?%ﬂtt ﬁé\te%eég_rs uch

cells. W incubated the synthetic

wagTRarted tothe syifage oS qpfiselisi erils ha@ronpressingithe inearereims e
e AR BATE] AN RRR ool N TARRNGEND Bigh Uy 24

d "t hen neasured t ‘ext ent o
%‘Fﬁf&@tﬁﬁpﬁ@dﬂﬁg viastisH egagh arsltteatt] Gmh Pﬁ"éﬂcswbyatéd‘@cdﬂﬂ&’ry

f
AR BLrSE 1o AR Gy Rl roaBR Rl il g
“ﬂl@nﬁhﬁm canid bectjﬁltewted)hytfﬂ"f@ célﬁug,tedfs&ondar?aﬂt)bodleﬁ RldesE brI¢
itse nstr
¢ C?%?%%M%‘ﬁ)’t%‘% ¢§£ diiga i gPPeéa fuﬁu%?scme (Bps
7(03ng;8 GSH), s&ggéstmg that dreirebefic@Rlf ehe@ N alﬂﬁb@mﬂhe ®tterminal of
L BB Yol B3 B IPS B Yy L eRoee 0L L
GBTmilaBofdiST CHSTAHSY MR well RaGSEHBsE, r&ﬁalﬁeatlsﬂg% Ip6rif Ysmic
together, these data suggest

aﬁ“ﬁ g?r ap eﬁg‘laﬁwétﬁfﬁﬂa@}’ §/urEW1 displpy Ede AL, §STgad BSEHB: | n

pr esening tef same McBAiQhdlasSdesdibas alf’o@@ WJ RErhidediBspiNRd
i nsi de such cel resulting in

fp
ParR Bt s e Tk Rz L v isdiod | Sceasad ng
[af shdwed Bﬁ@a&e@hsﬁla?r QnERhihyY tHaf‘thgfn%lthcJ hePi d inlide IQf the

|toetoa1owen hanced |nterna|zat|ono

‘ffﬁ’é‘?ag r?e%\apﬁ IREMivngIY re pisinsifer limﬂagpm,obinmtt@mtéomanm of
tKefubidn proteiss thrdfish hé\oBBm D rab o $&3h & urface.

Example 8. Treatment Of Patients Suffering From Cancer

A Phase I/II clinical trial of a H.8-Paz fusion (Study Drug) will be performed
in patients suffering from cancer. Specifically, the H.8 domain from Laz-encoding
gene (laz) of Neisseria gonorrhoeae and the cargo compound is the azurin from
Pseudomonas aeruginosa (paz), making the fusion protein “H.8-paz.” This fusion

protein will be constructed as illustrated in Example 1.
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qguestion of whether H. 8 as part of the N-term nal of
H. 8-Paz or Laz pronoted crossing of the BBB and all ow

wonrentapzood of these proteins from peripheral PCT/US2006/028022

circulation to brain venules. Odyssey(r) Assay. Al
proteins were | abel ed using | RDye(r) 800CW (LI-COR
Bi osci ences, Lincoln, Nebraska) under conditions
recommended by the manufacturers. Five hundred ng of
Paz, H. 8-Paz and Laz conjugated with I Rdye(r) 800CW

b ¢ St Gl Do b G Rkl Vel Faserd ebe bisfn ey
Mlmmtrataalgi}ﬂeal wet edidgiapkit pbewksdibh érh@ciuh’ten&%lcgiiﬂ§ sy (4te

f I eso] ution
bR hiB it R b V0 chRoteaitpents drsigmrdireggmen

ailtbe @Bdlrea lin ﬁl’ﬁ@ﬁﬁﬂﬂj@hﬁbqj&cﬁ\@gﬁﬂﬂ adhﬂﬁgs%?m@/tﬂ{e@tﬁc@@ﬂgf o6
protel ns

f the | abel e
b IfftIe PR gt Bein f Gtr Bl ents GPrieRgaRe et velume of

Qdﬁsﬁfalbfel t@Rbi 4HRr &fm[flétwﬁro? §1f9ﬁ5‘\%§ c%oﬁ%ﬁilgétﬁ&aﬁy refilend

Ph h
@éﬁ %, Jé%ﬁ w%gﬁgszf‘@?mé@ﬁtaf& deppyifs erdferprontinued inckrasaip aize or
VAHE miBDHethid s 155119@5&9@%% SHHRA Q5T t:al Ip?%}?? ar B Ubtaifdd by

| east three d| erent cel wer e ne one
3 fippnesdigaepiratien §iNdbensy.devi at i on mas calculated Fi ve

\r/]\nutngr?% etfélgtn tl?x@%mrély 1ﬁ'bggﬁst1?1&)q Ztlzo%é)%‘ﬂn?%aﬁd %g enetd

B gl ipatienes) in amsdancq with thd Institutiome Rmaw@htdwfnmtmverm
f
hiffiols Cltoaddleb eyl T ol E RilIEDE nd Bifsrfiiings S
as| dl@maﬁm}@sxeyl(stc)ry bﬁlﬁreammdndlrgaglcygalegcsdyemsial\éhinls1ﬂinPatz
t.he b |l es in.sm anpount.s,
Al bl o O <ol sPioR ol B s Bice R
ippkap)iatmsaldz&toﬁ(df i effocts ofthé pepdea ibRragh. ldB&seﬁh&lBlood \%vortkh
di ti t ti.n ear.role o e
N R
itﬁthest(LH’ll‘ﬁwﬂ]E%ﬁﬁ'ﬁbﬂneﬁ prfEhﬁb ifrleiStidmpift Ml%g@lee&ﬁ%ts In

% Tern1na| Al | ows Bacterial Sur ace Di sp of

eb‘feefglphc%ncp? %@pﬁgrapyrsochgglyld@gg%thp perlqui@f the trial.
N- t erTheRaukdy UAGR) Wzlabd wﬁnﬁ’ifsteieh By lda@y ﬁQhJeﬁ@@s ihjRctled%f a
ontributes to its surface usi‘on
BT LS SHBPRDIE BB QS b b aruEord 2 ik i
fbjetiSWill 5¢ Sbsetd ﬁﬁ“%f 8dse ﬁlﬁhtglg tgxﬁﬂfd Tre@Swill $A7RI08 Wvels

4A/ B),  as described 1n Exanple
starting with 10 mg/kg/day and i 1ncreasmg by 5 rng/kg/day up to a maximum dose of

50 mg/kg/day. The efficacy of each dose level will be recorded in 7 patients with
advanced measurable cancer.

The response will be estimated by measuring the measurable tumor in 2
dimensions (a and b). 1) Total disappearance of the target tumors will be considered
as complete response (CR); 2) A 75% reduction will be considered 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.
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Local i zati on of Surface-Exposed Proteins in E. coli
E. coli strain BL21 (DE3) harboring pET29a- ,
WORBIZAazde4 8. g~ or pET29a-g”-H 8 and E. coli st Pparms2006/028022
JMLO9 harboring pUC19-p"z, pUCL19-/rz-H. 8,
pUC18- H. 8-/>a or pUCl8-/ z were cultured at 370C with
0.4 nmM I sopropyl b-D-thiogal actoside (IPTG. One n
each of these bacterial cultures was centrifuged and
the resultant pellets were collected. After washing
mﬁth one W FBS- PBS cont ai ni ng anti - GST
antib (gﬁ dﬁsfplfg%ﬁe T2 “8 M PP \98 e et pmorgwilk i n
mdtcaﬂadimhyt}(eﬂ wa)rmftmmmursuegeaﬁg tfomltehe{rﬁgscfaw @ﬁféﬁdd
S S were | ncupba on ice for 1 an

i%ﬁ“’a“%é?ﬁagﬁ’ P PR e Cheres 8513 daeratse date of in the
giptaracelobhéw bein fidorsGhd a dedréaéain M Sn g gefdsikasoeidted Safed
pntlrabblt anti body for azurin derivatives was applied

ARE™ ncubat ed on ice for 30 min. To remove unbound

ant i bedhons melifisativas alcm&aﬁ&s\&ffh@ dEs%§béd/Exﬁﬁple§Q;¥h s%'stéxgg
&gﬁh et hanol n i ce. col i, sanples treated I

RNy ELign a%lé ¢ %@areahfeébow plelledgn thsat withost @m@pg fipiaghe
fdshm opﬂh@hﬁlbﬁtﬁm"‘%rlﬁo rthé in%hg&gggs bekﬁdés@ﬁ?eﬁ' i

7A The cellular localiza |ons
GORBCCLion With spesHis amibogineenty, it slimuldhetuaderstnad that(th swemﬁ as

&ﬂﬁe@%uﬁﬂb@ﬁﬁi%ﬁedt SLII:dh%Pec? d‘fﬁlodlntlglllli %ncpee tvgrlcr)]uss

wer.e hyper - expresse resent

Wfbﬁ‘éatl@@? of thg,&@rd@d ofodgs for Qﬂrry,lngvdmeme ui%&tmdlﬁdhlbiyare obvious
Veisds odles
aseruRa HinporHat AP ks (3R A PE5R ol Ryafie
%@H$ and the presence of the three proteins checked,
GST and GSTH. 8 proteins were detected in S|gn|f|cant
anounts (Fig. 7B, lanes 1 and 3 under periplasmc
fraction) but only small anounts of the H 8-GST (Fig.
7B, lane 2 under periplasmc fraction) could be
detected in such periplasmc fractions. To exam ne if
the rest of the H 8-GST fusion protein m ght have been
transported to the surface of E. coli cells, cells
hyper expressing the three proteins were grown and
harvest ed, washed, treated with anti-GST anti body to
bi nd any surface-exposed GST, washed again and treated
with FI TC-conjugated secondary anti bodies. If the GST
is surface-exposed, anti-GST anti bodies would bind to
them whi ch then could be detected by FI TC conjugated
secondary anti bodi es. Indeed, only E. coli cells

har bori ng H. 8- GST showed the FITC generated green
fluorescence (Fig. 7C, H. 8-GST), suggesting that the
presence of the H 8 epitope in the N-term nal of
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GST pronoted its transport to the cell surface. The
presence of the H 8 noiety in the Ctermnal of GST

wOB/Hk®@Y, as well as GST itself, remai ned | aPQeiUug2006/028022

periplasm c and intracellular w thout any surface

di splay (Fig. 7C, GST and GST-H.8). Using the sane

techni que as descri bed above, we determ ned that Paz
and Paz-H. 8 remained intracellular (Fig. 7D, Paz and
Paz-H. 8) while both H 8-Paz and Laz showed surface

di splay, confirmng that the presence of the H 8 in
the Nterm nal, perhaps requiring a free cysteine for
HJ%:[&%LI on, is inportant for transport of the fusion

s through the outer nenbrane to reach the

surface. Exanple 8. Treatnment OF Patients Suffering
From Cancer A Phase I/11 clinical trial of a H 8-Paz
usi g r nts
L1 oy Bob bl VP R SR S o Fh G
f r omagsivalepicd diend iy elri%an{ll feam) N@l[S‘SQNGJ sdevlich fdlintes eeay

and td?%l azurin fr m Pseu
er ug] ARG EATPR ki BN Garel GG RS RS
Thi s traigbamieprotein will be constructed as illustrated

in Exanple 1.Forty-nine adult patients with
hi st ol ogi cally verified cancers of the brain who

eno rate cli.nical ,and radi ographi c progression or
?ecur ﬁr@BS“fQﬂpP@‘?/\?f??Ef“Eg L}’g’t‘%h 'g? f teeinp obLazd SERARING):
avai 12aphs aFAst30 s SR aslhedeah@er apeutic drugs and
reginmen will be enrolled in an open-|abel prospective
study adm nistering the Study Drug. To be eligible for
enrol I ment in the study, all patients denonstrate
3 ncr Jhsithgsivrspiideofetaing awhereib e reptidsris SEQAP Nl et i on

of approved course of chenotherapy regi nens. The
evi dence of persistent netastatic deposits and/or

onti nere vaol une t. be .
7ot Aot piaSE ot 1 6 Sh ST Ees Btis St
can ketenbomiptiedzetiie kalf lifoef the pebtile a5t bRbiMRak FNA)
bi opsy. The treatnment programw ||l be instituted after
obtaining informed consent fromall patients in
5ziljccor dance with the Institutional Review Board of the
ni veY &30sl) PeRtide cpmpRising a regiop sefsistngIof 44 deaptBAmpTIfect or

pat i @Bifsct Ydpbdts BANB-ANQ-A1LAG- Ilér(gﬁgtﬂ)ll\h(b %? nd %l}h%ﬁs at

ot her malignancy, history i ous mal’i gnancy

bl ooéeaﬁyéﬁ)@ﬂb%q"/as‘mﬁmg (SEQ Ila é{iéri’dé pentafieptidd Epea:ns pmwmr
seri gysycardi ovascul ar di seases which mght interfere
in app oprlate eval uation of the effects of the
proposed therapy. Baseline blood work (Conplete Bl ood
Counts [CBC] and Serum Chem stry) including Iiver

& UNCtAl @dhsit peptide of claim 5, wherein the region of repeats is at least about

90% identical to a peptide comprising an equal number of repeats of Ala-Ala-
Glu-Ala-Pro (SEQ ID NO: 25).

7. The transit peptide of claim 5, which is synthetic.

8. The transit peptide of claim 5, wherein the transit peptide is modified to

extend or optimize the half life of the peptide in the bloodstream.
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studies (LFT) will be perforned prior to initiation of
therapy. Al eligible patients nust not receive any

woamu@i2ohenot her apy concurrently during the pecras2mb/028022

the trial. The study drug(s) wll be adm nistered by
daily intravenous injection of a pharmaceutically
acceptabl e preparation of the Study Drug for 12 weeks
and the subjects will be observed for any dose
limting toxicity. There will be 7 dose levels

tartin ith 10, ng/ kg/ day and increasing by 5

ﬁg/ k agw%ﬁcq%prglw <ashPne craee epmpoundpdiagransiy pertide

ef f i Galgreif the@malit SHR68e IseneSepiidd df claein 5 86@Hd @@nditheptide is
patients wi th advanced neasurabl e cancer. The response
wi || gkediatheeareqicampopdsuri ng t he measurabl e tunor in
2 dinensions (a and b). 1) Total disappearance of the

target tunors will be considered as conpl ete response
: 0 . . . | t ,
(679 ol NG 190 08 el bRl Aot

wi | | wleergin gte transitpaptiod is tledheptidecaf claim § iand thio yrabGpeptde is
Reduct | % 1N Si will be considered as stable
di segléﬂé(%@%;]eéagég%%pgué‘g%w Il be considered as no
response (NR). Patients denonstrating a progression of
di sease will have their treatnent discontinued but

w.l | TR dofipled W dlaind10, 3hersidiht tABRordpdulE BliScupRi@in is

di sapsgfarﬁl ce, and any reduction in size of the target
t uror§iegiefl fromhe gnoprcqngisting of@zyring Pstasyain fEARIAL i s
ef f e&isbﬁ’c%aﬁ@fn, ArRFhhiR AnE BRERNiKke plogd. | ndi cati ons that
the H 8-azurin treatnment is effective are a decrease
rate of in the appearance of new brain tunors and a
decrease in the angi ogenesis associated with tunors.
Var i olhs comgekiof alpinphk vebertinthe cagé omspoohd istles atede fiomed
exa ne. _of the invention will be apparent
to msggdaz@?lﬁs%%aﬁﬂgsfzhe art wi thout departing fromthe
scope and spirit of the invention. Although the

i nvention has been described in connection with

speci Tﬁe&:oﬁifﬁtb@@:fﬂl_aﬁﬁ $0, V\;Here[ﬁgl@bl bsmpiex islﬁlgﬂlﬁiiﬁ?@d{(téﬂdgir t he
i nventi.on a . should.not be:unduly limted to
such %’E@’d?eftﬁ%ﬁaéﬁbtgg’?% Regide I“'h@’@ QE’PW@?‘PO us

nodi fi cati ons of the descri bed nodes for carrying out
the invention which are obvious to those skilled in
12! atAf bipledDr Bl fn 16 LR ea@dﬁi@né?fiﬁ%&ﬁ%e@ a Ll dh@RGREd
the follow ng clainms. CLAI M5 1. I'solated transit
pept i tepasRe Reptides a variant, derivative or structural

15.  The complex of claim 10, wherein the cargo compound is selected from the
group consisting of a protein, lipoprotein, polysaccharide, nucleic acid, dye,

microparticle, nanoparticle, toxin and drug.

16.  The complex of claim 10, wherein the cargo compound is a protein and the

transit peptide is linked to the cargo compound to form a fusion protein.

17.  The complex of claim 15, wherein the cargo cofnpound is a toxin.
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equi val ent of Laz, Lip or Pan 1 from Neisseria, and
which facilitates the entry of a |inked nolecule into

wea 200rmredois an brai n cancer cell or across the bPoodisemisnn28022

barrier. 2. The transit peptide of claim1"to which
the H 8 region of Laz (SEQ ID NGO 24) has at |east 90
% amno acid identity. 3. The transit peptide of claim
1, wherein the peptide is SEQID NO 24. 4. The
transit peptide of claim1, wherein the transit
Fe ptide is nDdlfled to extend or optimze the half

§1 e Bre complepopelpiel(. Aherin the easeqnenaind i5 2 theraedfisgent

pept i ©ehs eRfdest Jf%xﬂhﬂicﬁ%fé&e@ a0 B gﬂegp &fns@ﬁn (gast 4
|nperfect or ger ect repeats of Ala -Pro

( SEQ deprengiyn, 2H§ctive digordpris cHranigspain, epléeagx, Aé@@meré@%se,
AAEAR 6 REE &3 DR tioR DraiB BRA gﬁ&%b:‘é%ﬁ@?ﬁ%%m&% Hiot al

length. 6. A transit pept claim5, wheréein the
r egi onfegtionyaf|feechrainj warigus dtaxdaprodiving digrmders, dmmetrenhic lpterah

A e AL ErERTRLSP AR E Bk, SURGAL bor BB Bl afging
pept itiebrain, BarkinperBs disdasecdndingulplasdietsic. 8. The transit

peptide of claimb5, wherein the transit peptide is
nodi fied to extend or optimze the half life of the

PEPL 5 Rl Ros PhBRI SRR B ofFamBLE SR BAES

wher ejuBstédee. transit peptide is the peptide of claimb5b
and the transit peptide is |linked to the cargo
conpound. 10. A conplex conprising at |east one cargo
compound and a transit peptide, wherein the transit

Hopt i Ehe complenf plaim 1 avhereinthe detectablgenbstarcets datasiaple by a
pept i ﬂ&hb@seie’cf&h %n'I e gﬁ)ﬁ? Gé}{sﬂﬂ %mﬁﬂgtry,%cro g)%?/ X-ray

conplex of claim1 cargo conpoun
cupréaﬁﬂﬂﬁlwﬁlgywemﬁbd fron1the group consi sting of
azurin, plastocyanin, rusticyanin, pseudoazurin,
auracyanin and azurin-like protein. 12. The conpl ex of

i wh h d i : N
R AN
10, whermedcButically anapleexries nodified to extend or

22.  The pharmaceutical composition of claim 21, wherein the pharmaceutically

acceptable carrier is appropriate for intravenous administration.

23.  The pharmaceutical composition of claim 21, wherein the pharmaceutically
acceptable carrier is appropriate for intracerebroventricular or intracerebral

injection.
24. A method comprising contacting a cell or cells with the complex of claim 10.

25. The method of claim 24, wherein the cell is from a tumor of the central

nervous system.
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optimze the half life of the peptide in the
bl oodstream 14. The conpl ex of claim 10, which

waddintoizooal |y conpri ses a cupredoxi n-derived t PanAS206/028022

peptide. 15. The conplex of claim 10, wherein the
cargo conpound is selected fromthe group consisting
of a protein, |ipoprotein, polysaccharide, nucleic
acid, dye, mcroparticle, nanoparticle, toxin and
drug. 16. The conplex of claim 10, wherein the cargo
conmpound is a protein and the transit peptide is

9 nk elheteethadeof el d4.eieprdthg 0@1b18fa<9amﬁeacerlkﬁ§le@tﬁd Brohs n.
17. Thé &)%Hﬁ.lstﬁ%é o@fastﬁchtb ]gﬁlobl\ﬁ‘ﬂ%@rﬁlenﬁrfﬁon%r go
conpoun oxin The conpl ex of claim 10,

wher elligodargoglinmse olignasmaeriamaseliomanencadymanas spipp gerdf or
the t 0 t he group
consi tgltﬁlaltn %“’%@"Sﬁeg?ﬁ% K%@E%P@gobysgﬁader s, chronic
pai n, epilepsy, Al zheiner disease,

stroke/ neuroprotection, brain and spinal cord injury,
Dr.ai A ogthodiof tréslti\ig ialpﬁlmnt with cofcert bten;brsaigradmitéstérmgSo said

at axi a- uci n dIS |.at er al

o orQuPl MEPEPx SRR 50 fip APYELLERY Rt Bk 8B ¢
genetic errors affectlng t he brain, Parklnson S

di sease and nmultiple sclerosis. 19. The conpl ex of

24.al NThEQnetNduRIrRialin N BVIEAID e © 4 Chdin$nifterd@ i adile
substance. 20. The conpl ex of aim19, wherein the

det eceiepicd framihe @rﬁe@cqnélsfw féé‘@t’é?ﬁPl@uﬁlV tgpigalivhtpeutaneously,

sel eGhesnist@my, RRd HiPHMRogONsi sting of fluorinetry,
m croscopy, X-ray CI, MR and ultrasound. 2 1. A

pharmaceuti cal conposition conprising the conplex of
claim10 in a pharmaceutically suitable carrier. 22.
The pﬁammkmmﬁclaiah 2 diomloes icompuisingf coeddaiimist2ing anlothee¢ancer

t he eutically acceptable carrier is appropriate
for |rﬁraygnous adm ni stration. 23. The pharmaceutica
conposition of claim 21, wherein the pharmaceutically
acceptable carrier is appropriate for

BOVt I Ok GTeEHol QYERhEing bArREr iRk phtidnt, R6MPEERLA dniiflisfkg me
24. A neﬁhod conprising contacting . a cell or ¢

wi t h ORRltleak 1o sejdpapientgand slstectingdhe,oeaiion 06513 CH&P m
24, vhefpshdd wilen 68l batleit.f rom a tunor of the centra

31.  The method of claim 30, wherein the cargo compound is an X-ray contrast

agent and the location of the cargo compound is detected by X-ray CT.

32.  The method of claim 30, wherein the cargo compound is a magnetic resonance

imaging contrast agent and the location of the cargo compound is detected by
MRI.

33.  The method of claim 30, wherein the cargo compound is an ultrasound
contrast agent and the location of the cargo compound is detected by

ultrasound imaging.
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nervous system 26. The nethod of claim 24, wherein the
cell is a cancer cell selected fromthe group

woangigriong of astrocytoma, glioblastong, meni RQTAISEN06/028022

ol i godentrogli oma, oligoastrocytoma, glioma
ependynoma, spinal cord tunor, gangliogliomng,

neur ocyt oma and nedul | obl astoma. 27. A net hod of
treating a patient with cancer, conprising

adm nistering to said patient the conplex of claiml10
in a therapeutjcally effective anount. 28. The nethod
¥ clAmethed forgingnesipe ¢aneer comprising centacding ardl withirei n a
MBNN&LHRk@E LR 16 M0 ddfRtifl A BelRPR $dcafidd & 8 cargo molecule.
i ntravenously, topically, Subcutaneously,

intramuscul arly, and into tunor. 29. The nethod of
claim 27, further conprising co-adm nistering another
gance kit cempnising a re3gent gonpeising chef tomsii paptjidngf damcler in a
patient, conprising adm nistering the conplex of claim
19 to said patient, and detecting the |ocation of the

rga.c upd Wi.thin said.patient. 31. The nethod of
0 sl e B, e S R GOASHC T & ey
cont rpsimARgeRklRAtcpthie baGat | on of the cargo conpound
Is detected by X-ray CT. 32. The net hod of clai m 30,
wherein the cargo conpound is a nagnetic resonance
| magi ng contrast agent and the |ocation of the cargo
&b rpolhedkit of claém 8 8.tfathay pommiisingggvehitirefonsdnbipigtraion®f tiem
30, W@%%ﬁ{n the cargo conmpound is an ultrasound
contrast agent and the |ocation of the cargo conpound
is detected by ultrasound i magi ng.34. A nethod for
di agnosi ng cancer, conprising contacting a cell wth
Bhe chnpdleix acll nolailk) dlichadodsttectdnaiy péptide ofdlhim Ar
| ocation of the cargo nolecule. 35. A kit conprising a
reagent conprising the transit peptide of claim1. 36.
The kit of claim35, further conprising a reagent
e mprt 8Pslgic acid molserleoticl ghcpdesdbcsinsis pentide af ¢lpgy - 37
The kit of claim 35, further conprising a vehicle for
adm ni stration of the reagent. 38. A nucleic acid

Ei@.l eChlhGeleiVLig qu?é%ﬁfgfj\gﬁicﬂ Qr?co&ésqgeséo'inp‘?&g}f eflfin 96, Claim

41. A method for treating or diagnosing a patient with a condition related to the
brain, comprising co-administering to said patient the transit peptide of

claim 1 and at least one cargo compound.

42.  The method of claim 41, wherein a cupredoxin-derived transport peptide is

additionally coadministered.

43. A method for treating or diagnosing a patient with a condition related to the
brain, comprising co-administei‘ing to said patient the transit peptide of claim

5 and at least one cargo compound.
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39. A nucleic acid nolecule, which encodes the transit
peptide of claimb5. 40. A nucleic acid nolecule, which
wenewezot he conpl ex of claim10. 4 1. A net ho#CTmIS2006/028022
treating or diagnosing a patient with a condition
related to the brain, conprising co-admnistering to
said patient the transit peptide of claim1 and at
| east one cargo conpound. 42. The method of claim 41,
wherei n a cupredoxi n-derived transport peptide is
additionally coadm ni stered. 43. A nethod for treating
- diThgmsthadpf slapm f3.avheraj 2 eppsedovindietivesiirangnosinegtideds
t he biyaiiBnal GRBRIniRisRAEdCO- adm ni stering to said patient
the transit "peptide of claim5 and at | east one cargo
conmpound. 4. The nethod of claim43, wherein a
cupredoxi n-derived transport peptide is additionally
coadm ni st er ed.
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