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target cells.
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co-incubating a plurality of minicells with a functiona nuclelc acid, such as regulatory RNA
like siRNA, miRNA or shRNA, in a buffer. In some embodiments, the co-incubation may

involve gentle shaking, while in others the co-incubation is static. In some aspects, the co-



beconme apparent to those skilled in the art fromthis
detai |l ed description. Further, the exanples
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useful (HHEBEE: &(‘i’l'lé?ﬁin%@?ﬁ{) {HCTl 16) xenografts in nude mce
wth EG-R-targe edr, KSP- si RNApackaged mnicells in

conjunction with EGFR-targeted, carbopl atin-packaged

m nicells. iﬁﬁﬂp RIPT ]g‘tﬁ,e hvpgq, ﬁg;egi l e
saline, and m ceD(i)Efs(%roupl)sO ( Tiﬁ‘cﬁ - ,I ( ~) and
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under gquwcggtshgﬂgcgtlaﬁéﬂ;gé@, excitatign, Bltsrggecalingstrongly fluorescent siRNA
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adhesib® uid imérhelizatiod ETRGFR aargetot)] $iRNA-glK1gsackigedHmiticalls into human
anal ysis from sanples at 8 hours posttransfection.

breast angar @dlSHAVEISE show results fromcells only, while

Fi gures 5B & 5F concern ) ) .
[0019] Figure 3 graphically shows a significant anti-tumor effect achieved by treating human

breast cancer (MDA-MB-468) xenografts in nude mice with EGFR-targeted, KSP-siRNA-

packaged minicells. Control group 1(—4-) received sterile saline, while experimental group 2

( —&—) received EGFRminicellssiRNA-Ksp.( 109), four times per week.

[0020] Figure 4 graphically depicts a significant anti-tumor effect achieved by treating
human colon cancer (HCT116) xenografts in nude mice with EGFR-targeted, KSP-siRNA-
packaged minicells in conjunction with EGFR-targeted, carboplatin-packaged minicells.

Group 1 (—¢- ) mice received sterile saline, and mice of groups 2 (-4--),3 (— )and 4



cells + enpty mnicells. Figures 5C & 5G show results
fromcells + mnicells sjRNA - FGFR KSP and Fi gures 5D
w@2@ptozmsacern cells + mnicells SiRNA-Pi ki- [ OP@R{B2008/002984
Figure 6 provides FACS analysis, fromvarious tines
post -transfection, of colon FOFR cancer (HCTlI 16)
cells treated with experinental mnicells, mnicells
Sj RNA-K. SP> o r FOFR mini cel | Ssj RNA- pi ki - flEgH{ es
(-8-) sver& Depted Viiod ¢hd-AGS Hhdbsesi(seecoFigeearg) edtthd@vest evinicgllssirNa-pikis
gger Dours after trangfection, while Figures 6E-6H show
mimetlpsiea-ksroresdinp| eeingellgknhases, 1eerectivellisf ect i on.
Fi gures 6A & 6E show results fromcells only, while
[0021)Figuees fBviGeSFATRGALINSIEE ot vatol Yimes nposetrhssfection, of colon
Fi gures 6C & 6G show results fromcells +xnicells s
cancerj (AT 1 1HOF¢ss reatgd d Withg expssingidtat, Bihicdlseer n Bwhikelsgirna-ksp, OF
ggrr M.oni cel I's sj RNA- pi Ki -é}goozs] Fi gure 7 provides FACS
mipieallserres-pitir JHBWES PAOED Prondde Eégts-%n@b/ﬁ!ﬂ(ééﬁmﬁl?ﬁ hgfvested 4 hours

col pn.cancer, ( | 1 l|ls treated mith experi al
after FRSRETC Soe oFighies oL ARV SRR i eBHRE o RuRBirs post-
transfecfidrk Figurdsi QUBESE §Row lpedt1e iore céiRGal@nahiYsFigufts 5B & SF concern
sanpl Eéﬂggrvest ed 32 hours after transfecti On,E%\dﬁl l e
cells +femguiy €S miinitidlls hbiguaesal & G fshownresultp fiosn e¢lls48 houwrisicellssirna-
posttransfection. Fi guresﬁcg & 7E show results from
Ksp, anddiigeres ADy& Skh¢dneerm aglle és RiHsgronemen cel |'s +
enpty mnicells. Figures 7C & 7G show results from
[0022]d&Ele 6 provideLIFIACS aniéis; fidaP vafows tirgsr@st-itBhstectidn, of colon
concern cells + mnicellSsj RNA-pi ki - DETAILED
cancer DEYCRI F)| cpllsOmreatet WMYERRIEORhgnOd 2eiinipgltss uant minjcelkserNA-KSP, OF
EGFR Present invention, therapeutjcally effective anmounts
myticdlisati-pral FigeepA-¢lRi riovida Fo@%a?é%h@édt)ﬁ gamples harvested 16

nicells.wthout_resor arsh chemcals o
nours S8 Pt St ORtE it PSPy abBRTE Sblescaggppurs post-
transfet@6n. AF igQfds| 6A BAGK 386 W Gesuilts ione taRedHly, 6ahil/Fighfe8 @B &E6F concern
conceg{sﬁgl{;\t] ons of functional nucleic acids intp.intact
cells +ramyptg €'l Sninasllbe Eigudesvel 8ped shinatresidte romotelisniv ol veninicellsgirna-
pl asm d- based expression gppstructs or the expression
Kksp» angdigime p) &oHacaneem asHeter | anindeelllssirncmiar di ngl y, a
pol ynucl eoti de segnent that codes for the functional
[0023]ritighrei T pacvides FATCR anhlysied fiont @adoyd afies hdoiNfamsfeatiohalof colon
vector. Instead, the plasm d-free functi ofg.__q;}z nucl ei c
canceratlidE ! He ceglbic kigated wiitheexpejinmanta) mimicelisni cel menipellssirna-ksp, or
EGFr Passing through the_mnicel Ps intact nenbrane.
mpieedlSyvA-Pial- nitrgWes 17 AcHitpRievide Jite® anglysisnolsamplgs harvested 32

hours after transfection, while Figures 7E-7H show analysis from samples at 48 hours post-

transfection. Figures 7A & 7E show results from cells only, while Figures 7B & 7F concern

GFR inicells. Figures 7C & 7G show results from cells + EGFRminicellssiRNA_

EGFR__. .
minicellsgrNA-PIk1-

cells + empty -

ksp, and Figures 7D & 7H concern cells +

DETAILED DESCRIPTION OF THE INVENTION

[0024] Pursuant to the present invention, therapeutically effective amounts of functional
nucleic acid can be packaged into minicells without resort to harsh chemicals or

electroporation. In this regard, a simple methodology for directly packaging such



safely and effectively can deliver, to targeted
mamal i an cells, therapeutically effective anmounts of

wo eoven2mse@l nucl ei ¢ acid nol ecul es, il ustrat eRlCYB2008/002984
regul atory RNAs such as si RNAs, m RNAs, and shRNAs.
Definitions [0025] Unl ess defined otherw se, al
technical and scientific terns used in this

descri ption have the sane meani ng as .conmp
therap%@éﬂ)é@éféﬁl%f%@%ﬂ@ﬁ|qféan9twn@'heuqle9 é‘GHIﬁtm%’r intact minicells has
been dégeggﬁ’f;h d RO dSRMEER nl‘n\%g&eﬁlagrﬂ?d Eﬁ%@@' CQSfIOIF E6sBuBtst B expression
rases enpl oye e speC| catlon exanpl es,
machirgenyl oﬁprhestdmdtemiahcdt Aceordimgly, dqﬂ)ljzmictamldéxd:’@nemehammdes for the
. an rases . are defined. throu hout specificatio
functlo[neggg?e}eh%mgllﬁgtmt £loned, jpto a,p smléin D&\Plgrﬂj Virg| gveciore | E{bséead the
plasmiBl fre@funt .21 Qf‘u‘éréldl RLRS Sard Hﬁcl@a%@& Qfﬁtecﬁ* §Adol the Anfli@dIBSby passing
otherw se. [0028] "Antisense ol igonucl eotide" refers
through d\hfammuc¢lla’ 3 cnta@n rdemtbraseu Il‘éomwpl e@msnicall yyompositipprof ithminvention
tlcular ene n pt th t ca
safely Ana SRR G5B R L BPRE BhanhBRlart B AREaft el sttective

amoun® g fan@lsat lrﬁ@lei‘cﬁr&cﬁoﬁwwc%&sRNA\ls@ﬁte@’\Hy e84y RNAs such as
"Bi onol ecul ar _sequence"” or "sequence" refers to all or

NRNAéIﬁﬁﬂﬂﬁéﬁméﬁhgbﬁﬁiynucleotide or pol ypeptide sequence.
[0030] "Cancer," "neoplasm™ "tunor," "malignancy" and
"carcinoma," used interchangeably herein, refer to

Definitiens s or tissues that exhibit an aberrant growh
phenot ype characterized by a significant |oss of

[0025]cdmessodefofed cahérwiseplallf teclaticad rand TeenhiBt Hemlss ased in this description

have w%f{gw&g?s%o@gg@wg@% LB RELLLEHAT RPN

-netastatic ceIIs [0 ement ar refer )
[0026]t EIPSPEEFLathe &ﬁ?&tnglo iegﬁawr n?rﬁisc ﬁpﬁgpl%/raﬁét ﬁ‘é‘PFOng in the
spec1ﬁ¥:zﬂﬁ>n‘ @J{fx{)ﬁ\@g i 43 gEl_fnd%‘aeﬁalﬂfs dr JWJI&IC%I@\% Gtﬂglhte%s 3nd phrases
ecule and iIts target enol ecul es can

are deﬁmddhmughdwdhasaecifmptiement ary, and furthernore, the

contact surface characteristics are conplenentary to
[0027]eBehsingdlar forfl8032] “dComné srhdacltide’ phural” refgpereceauntless the context

when used in the context of, for exanple, a
ckaHY¢bw9Wae} BtiStte or sequence that "corresponds to" or

represents" a gene neans that a sequence of the

[0028] Mﬁwee@tgoaeclﬁgtliﬂ Eeé?fﬁ tpra pudeigeasid groleqyulg gamplementary to a

portlorg g;flye h&tl@ﬁl’&p &%ﬁg grnaﬂge Who galg hgbm% to tﬁg transcr eg(t and Plock its

cleotl y present wt
translafiogie AanintscsRe uBgarictdotitlt eargenepriseRMA for IeAt port i ons
of the sequence of the pol ynucl eoti de can be present

[0029]i ‘/Biginble@ian be REAEE’, or€ s@quenSeICRdrHad all d@ aGRIMidy UDH Polynucleotide
pol ynucl eoti de sequence is present in an
or polypepfide sequence.

[0030] “Cancer,” “neoplasm,” “tumor,” “malignancy” and ‘“carcinoma,” used
interchangeably herein, refer to cells or tissues that exhibit an aberrant growth phenotype
characterized by a significant loss of control of cell proliferation. The methods and
compositions of this invention particularly apply to malignant, pre-metastatic, metastatic, and

non-metastatic cells.

[0031] “Complementary” refers to the topological compatibility or matching together of the

interacting surfaces of two molecules, such as a sSiIRNA molecule and its target mRNA. The
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MRNA, either pre- or post-splicing, that is an
expressi on product of the gene. [0033] A "decoy RNA"
w0 g008/0m8Becul e whi ch can adopt a structure i dePCT/DERO(2984

an inportant functional region of the RNA to be

targeted. The latter RNA can be native to a mammali an

host or a pathogen that has infected a nmammali an cel |,

g. H'V. The decoy RNA sequesters away the protein

molecql?ﬁatcanobmqsyanslt &p aeqmpigmentath eandarfy égeme,r thalcoptagt surface
charac{episﬁ‘csd?lgéE&Bbﬁ%n%{ggéd}? of oceSS| ng of the mammali an

ogen refers to any

[0032] héff}egﬁ!?gfgf é I 6egghsaelé elr?‘%% |é¥ft§§t Loffex uk}stfar example a
polynugRbtitl€ Ldragdquemmmk S‘caﬁesﬂauam@” o[r093;5r]esen|f§(’pé eg@leomeans that a
generally refers to the process by which
sequenge P§H\§d?0échkf@“§%eﬁﬂ§ﬁ%€@t imide ggeceer iy the egélfcmamd gene product, e.g.,
mRNA r?ﬂ&fé&lg?&élﬁ d%'%g.ntbeWA&@ sﬂrggen?‘%%nt Q?Ex&leéteé: gél%lnﬁc sequence of
e am no aci equence or protein
the geayporedifédent! portiend af the aogwernts diethei polymucpsosidsicn be present in
refers to the rodugtlon of NMRNA. In other cont ext s,

dlfferees(ﬁr%%ss.eo&\ puatie fhat {the 1qatigho LYY RHF I dRy S5aBFTIce SoRFSEINt in an
mRNA, GHAG d:O1 o@ugalfca@ ek & o & ?Js§1oh%r@dd&k’8fﬁb%eﬁ‘&' d

ol ec upon i ntroduction into a host cell

spe I t S tein..
RPN, AP A AR AR o
functmapaxgld:nyqﬁ the Rt ae bexpperd) Cﬂme dittea RNAt@n rbelmatidie t@atrhammalian

host orlpe? tgzﬁgq?g%}nlt Y nggf(g?g;t k?@g\asmcg\r Ig an g ? §|8R Q’deﬁlmt gghecog KOy 4 sequesters
away t@%’?ﬁo{ew Ria¢ %IOH{ I %eﬁ@%nwﬂQQh@@ﬁgé RRA ?&%fh)g 1n a disruption of
: ozynes and decoy RNA,
normabproceseingef mﬂ:rlnemmadnan @s patbogdn Hast.e exenpl ary
functional nucleic acids. [0037] "Gene" refers to a
[0034)®Drupguatfeed iteleans epluesicd egit bt ocqmarrhsaﬂogmaﬂt)r attivndubstance that
codi ng, seq uencesfnecessar¥ for_tr roduc of a
producgsp Jasahen tateatic pHedtdp apmalsppartisylaply éB%fPEPé S hygnans
encoded by a full length coding sequence or by any
[0035]p @rXﬂDFQ?ﬁIOB%/ geperallpdefegs $@ die meecessalji nwhich i @ewgwlpatﬂ@ sequence
underg%gs g&cggs?ulr tlﬂﬁ{sglqptg&g 5@@ tr%ﬁ%lﬁt%hc Such thla{ d?l@&abl@cl%%:ig of M amino
Nt r ons ound by the appropria
acid sequulmdel @ﬂprotdiﬁ)la&owressad gémeecan conrekai lnbraneexpremrerefers to the
nmodi f i ions in either the codi or the yntrans] ated
productiggiog N \a i CHET GORIFY BxPLaTEoR r@'}?@gp &ha Pragyqtipniaf pptein.
the chem cal structure of the expression product, the
[0036]r Skencgpnalypicisia peid, refers fea mulei add raglseule ghasnupon introduction

into a ?‘?grg c{egld sPegtI'ﬁ:%&l?Dﬂ{efrfe&%t iR Sexknré%lblﬁi ®f a ﬁ%te‘?ﬁ e1R %‘ﬁgeral, functional

at1ons, 1 nsertions, deletions,
nucleis abiglt moldculee shavk maecapacntmn@ radickeeetpresson bh at piosein by directly

regard, such nodified g can be referred t
interactigyilth a<rangeriphthat £ApqUra the icing BeBy! latofp gt epyoh as siRNA,

shRNA S{1fehs RNAS (fr:«ﬁlcalw hels AR m) bRles m%hg&y mHEBRRASAmiRNAS),
r'ecl pi ent a reconbi nant plasmd or her transfe
ribozymes paoﬂydmoy RiNAdesd anigensechundes achds porsgong eabmplaey functional

nucleic acids.

[0037] “Gene” refers to a polynucleotide sequence that comprises control and coding
sequences necessary for the production of a polypeptide or precursor. The polypeptide can

be encoded by a full length coding sequence or by any portion of the coding sequence. A
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original cell that has been transfected. The progeny
of a single cell can not necessarily be conpletely
w0 d@pn27sad i n norphol ogy or in genonic or totaPCDB2008/002984
conpl ement as the original parent due to natural,
accidental, or deliberate nutation. [0039J
"Hybridization" refers to any process by which a
pol ynucl eoti de sequence binds to a conplenmentary
gene C%‘éﬁ?ﬂ&‘ﬂ&‘é"@ﬁr‘@d@}ﬁ“ﬁ@% ca@mguswenmenﬁ]camln@lpw @p@Jor more introns,
e€ tl
bound e Ehpropricl Splice FaftUcRR! | BBteouel MRl LA SORIRERRLYor more
modlﬁéalronﬂﬁmo pithkrabe osdiag drltlamtmtmmtl,aterdrregibes diy coslddﬁﬁ:lcr Ehé biological
In referred enbodi ment, the i ual , b)g
act1v1t¥]8§tthe § enﬁlg?ll Stpycture tll?ﬁrFéﬁreSW?lé’lmcg{?th Etrgte pressmn or the
mannet BEEMAEsRIH c 1. NShicH hBUIRALSD inafubit out RS ﬁ@cshmﬁ&gﬁy mutations,
cats, guinea pigs, rabbits, rats, primtes and m ce.
msertlcprﬁodt]etlonabmd suwlemtmrlsm%\geﬂm mbeet na¢leotidgsalbh thipfregard, such

. ovi di n abl.e s I ei.t her,directly or
modifi e o B EXISEY T Co e ARG EAGES | onl
ers. of naI duci n stem Label S t hat ar
10038) G ost Pl qefet {8 ecbfitc S Prntr HER e WS F dntseiient for a
recomﬁlﬂ&{tjﬂﬁ‘srﬁlhu&r&ﬁ&ef}ﬁnﬁé\b@f Eolyn%ﬁ@&itfd'eQ JﬂduﬂE&BQQE}ﬁ,ﬁ rogeny of the
i ncl ude fluorescein, rhodani ne, BODI'PY, cyani ne E/) §
originaheell tthes Has been TiaasfeetedntTherpragey afonsiaglsl eellecant e nesessarily be

f dloatlvel such.as 3 the ..
complqlpyBeu R o S SR ET IYA Som e PRjsg4fe original
parent 60¢ ¢ fturaRlaesiaehtall, 85 8elMerdit antdtion( €. 9., pol ystyrene,

pol ypr opyI ene, |at ex) beads can al so be utilized. For

[0039]'¢ @%tloﬁ’e%fH‘S$O al @ %He§s BpwhfchsaﬁﬁoliﬁﬁcleMe sequence binds to a
4,971, 837" N0 4, 275] No, 3, 996" 3

compl@n@wbﬁmenmIhraugﬁbnsé’@amrand No. 3,817,837. [0042]
"digonucleotide" refers to a pol ynucl eoti de
[0040]COngividaalYy, “dubjeceXafthbse,” fand m'“pdiient, ”105mcﬂn&xnthaihg8ably in this

.(nt) to about 1000 ) .igonucl eoti.des for use in th
descrln(twverﬁ fentp apy Wéﬂ%ﬁ%ﬁ%@#am@ diaenesis, JreahueRt fsoherapy is

desired)! In R pRIEBQNEGLEGR AL tﬁé‘%&?@idﬁal%ﬁ%é&' host O&CHa{tfe'nP@s a human.
ol |gonug l'eotide or a synthetic oligonucleotid

Other S]ijgajmspah gotlude dut ane met Mimdiedi @wdcatf{l@Ol@es, Mogs,cem guinea pigs,
cleate forns of bacterial cells,

ers t
rabb‘tserr?éseﬁ g aﬂi‘g’% “Gi st urbance in the coor di nati on,

binary fi ssi of ceI Vi SI
100411 215hA0 215 ¥ \ieknieieb o eorRbls phEFOV I %tdgwta%ﬂgnal either

directly 8% tirbGgh iMelacB6R WIRNERAEL RN HddiBbRATRN RS Wf%nﬁgﬁ’aﬁ | p¥oducing
In certain situations and are not due to specifi

systemgerieubﬁlc thetiara dgrentin tdstastabbpiasdraah  Grhaisexipr ﬁl@snrtynntmm include
ont e his inventio he m nic S .ar
Auoresgi G50 1 Spectfie AUaBRrOtg e S0 NS SR EpecpBIPY, cyanine
dyes aﬁ’@i&pinl?eSt Fhe HMWRhAGH AkbSconwayisted ﬁ@kustehﬂ' rAdiekapRrdsotopes, such as
fynctional nucleic acid and woul d not

S, R, hi arpbmelld@ms;la@ﬂa‘ eeelovimetritlabelp sugh asrﬁ%HP@@l gold or colored glass
or plasmlafggrgglrh%l)aslt e, P @ﬁ) @}ﬂaﬁ) %tg)gc eﬁ%fig ?5@%@8 q)temt [Ht E'et%? instance,

see U.$.3fag@its Wos4,366,241, No. 4,277,437, No. 4,275,149, No. 3,996,345, No. 3,939,350,
No. 3,850,752, and No. 3,817,837.

[0042] “Oligonucleotide” refers to a polynucleotide comprising, for example, from about 10

nucleotides (nt) to about 1000 nt. Oligonucleotides for use in the invention are preferably



manmal i an cell. [0044] In this description, "nodified"

and "chemcally nodified" refer to oligonucl eotides or
wp@odognensBeot i des with one or nore chem cal chaPQEBB20@8/002984

the natural nolecular structures of all or any of the

bases, sugar noieties, and internucl eosi de phosphate

I i nkages, as well as to nol ecul es having added

substitutions or a conbi nation of nodifications at

from atwatdOsnt éa abyie 150t &ty nUdiecoliganacispidpirar ebe Ankaiyradly occurring
ohgon&cﬁ@otpﬁ 09'&% gﬁﬁ?ﬁl& Sﬁé(fq{ cle%ngé pB?gBﬁu%feto%ﬁes can be modified.

ora oxane, car
etam anat e I, oet

[0043]8‘?\4box U‘Sﬂ%ébﬁ%}lﬁ#ﬁﬁtg grmsoﬁ)ﬁfégalaﬁ%eil yFrég?gderteQ bya éllstufbance in

the co&BQﬁﬁ&QQﬁfrﬁ bR FRSbAL &F RAtEvisiTRtWI DROS BERE@RN. Minicells are
phosphorodl t hi oat e, bridged phosphorot hi oate or

distincg @Iommther smeH nesiclest thaeanei geoarpeas] anst refeased spentaously in certain
s1tuat1cﬁ1 d aré R&?ﬂ.@% ﬁj% %Hé%%l? %ar?aﬂ%ir%ntg’ U Ep %&H]al e%ne exaressmn In

ages age ca

the comlekthotatlﬁs.l hﬁzbhﬁ(bﬁ €hd mirkagi, aﬁdﬁﬂﬁcﬁﬁn&ﬁﬁoﬁﬁhoﬂmﬁb@’afﬁms such as
t hyl am no, net hyl phosphonat e, phosphorani date, and
sphe:rog@&tﬁ1 Eq)rlqglasténarthgaqt;; pyed lg%mq papkagerh functional’ nuclelc acid and

t :
would %lgos 445 hhgﬁ ﬂr%:ﬁ"r}]lg g?%ﬁ?ﬂg{&égl @gn'qzﬁdng -alloWR%RS Bayload to

|ester pept
be retam)ddfwnhmm dres m:amebeamdwtlernewase(ds iimgdcellolarly epithiredhe aarget host
aft. gg end(s) of the oligonucl eotide nolecule, and can
mammafian} ¢k additions to the nol ecul e of the

i nt ernucl eosi de phasphate |inkages,
[0044]Ja ks desrsipbionn dnetifed hand “shsariea azamfhﬁgd mffaﬁo Oligenugsleotides or

polynu‘afeoﬁﬁ&s\%lth e t09 nidi€ cRARRSI &@Rg&aﬂor{ﬁe ﬂﬁtu}ag in?(;i‘lgﬂ.ﬁéragtﬁgtures of all

or other protelns. termns
or anyod>ﬁ @erhasd:secshgaielslbleansj dmipphitdrnedeqsaley phuspeatt iloiiagesalas ovell as to

molec#}gékqug%gﬁ!iéﬁ%g %gtllt(glﬁtghggggr%gwgg@%ggg ?lggcgfd gastlo%g a {}{egcla rs]lg?es. The
internudl€o8idb %bépﬁh&%ﬁh@@%&' %H&E&ﬂst&eﬂﬁﬁh&ﬁeggﬂ, ?ﬁ&éﬂ%ramidate,.
und toget " to

mononers), any of “which are er via b5 .
siloxar®, cimbRaajes. c[aowneﬂndem asesctamigdatee| calbamdtenoltle@ﬁhers bridged

phospiRpSpiAee F ied i HRlG* Fiiegihais FRE PPN afethglpBsphonate,

phospHUrodiﬂM@ L&i@@ﬁlﬂﬁSphoTbtﬁ)balt&Gf gl €orrel mgﬂrﬁucledim&blhrﬂcages@ror 3.3,
[ti-stranded DNA or enomni ¢

5-3, py i§r15d§mkégesa apéwymn%mﬁrq sjuRky Sﬁmlarnbnla%es pyTh%pm%@éodlester
inkasb S5 b Sp LAY MRl e NRLEELoh 81 BFRBIGEL! hamine
methyllphss;fhonélfh,e phasptioearidafe, aampb| guanidireot adk thanribaseprsubwnit of the

polynuieoeigs & de% URuH {1 £ hoross mBSERAd St Brgiide quetee acids).
The mQﬁ‘l‘Pi%Qt LlHt%maN(&ﬁél@%tr'r&%aYedP bh gt #R&ARYSf e SifBnucleotide

pol ynuc eot| e can conprise a polymer of synthetic
molecdebamnd teansinchidasadshivensh o dhé dintlesuland theusntemncleesider phosphate

linkag%:,]iag deo Qg{g g%ﬁ%@pﬂ% ? 21{0 Eqa@bﬁ&?vrhlc aieg(v%dor crosslink to the
opposi&olcmitacjl @pttbdssssaateaowyrﬁ@ 50 dbthé€ Protefls€ Ot THE Sernsd! Clnodified
oligom?csieotides” and “modified polynucleotides” also include oligonucleotides or
polynucleotides comprising modifications to the sugar moieties (e.g., 3’-substituted
ribonucleotides or deoxyribonucleotide monomers), any of which are bound together via 5’ to

3’ linkages.
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met hyl at ed nucl eoti des and nucl eoti de anal ogs, uracyl,
ot her sugars, and |inking groups such as fluororibose
wa@peaontisemt e, and nucl eoti de branches. A pol ynecCT/EB08d4®2984
can be nodified further, such as by conjugation with a
| abel i ng conponent. O her types of nodifications
include caps, substitution of one or nore of the
ural |y occurring nucleotides with an anal og,

[0045]; ?herrzm@ﬁ@t nygletsracibmalecalss” and the tray robnusisofides |d@at>'ied3@lymenc
forms %Pnt}%?}%té{agggf acfgplteﬂ%th' Qlﬁzeélrilbgngéd%%gieg %FF%(%@@%&EO@&J}? "They include
single-, Rivablerc etitrnalai-dtsanded dPNAbloe"RINAL egesiotnic (DAL od[GAC ADNA-RNA

conpati bility. A pharpmaceutically ceptabl e carrier
hybrldsaror@mlsﬁn%rn@%@y?aqux@w@lsmaabaafisc%ot%f‘emaml chgmically or
blochefrh@al?‘)%@?ﬂeﬁ' AOn A&V, BF LA &iRE GfliclebBdE 'Bgfgscaﬂlé/ backbone of a

I ner I's"not toxic to the organismin which
polynualtoiidé sarecauiprifeGOgis antl phqgsphlatef greups’ (ab a&mt}qblctadleebe found in RNA

or DNSF oS k5r SIRERGR RealpF ARSLAHE beo B Th REnARLATHY Bekbone
of the f)él?ﬁl‘idl&ﬂﬂeﬂe cAHebRipFis@& bglyn{&g‘ﬁgj}nthaﬂ:' JBERTkd drh a8PHosphoramidites
protein," used interchangeabl gqs herein, refer to a

and thpsncynréxe. an pbeedaskyawdlensidecplnspbéramigate @ngt mixeshphespbaramidate-
phosplg)lghes e(ljeollt ro%{l:?' aAe ?IP, LEEIEO?% %te reg(\)/né ﬁlszeghl%gﬁér@oﬂgcg%%ia.%gﬁsuch as

methyl@&ld)/r@ﬁ&btld& aid Ilﬂjcﬂ)é(ﬂide aﬁ@lﬁg@&ui@ﬂ Wthdrl syg@e Catid lnﬁl@ng groups such
reconbi nant, or synthetic, or any conbi nation, of

as flugrphese ansr Bigate. and patleosidst br@ac}&ﬁ pfobPdypuceaiideofany be gnodified
t I 0

furtherg g&{hagﬁp Acoglﬂge% d'lglaol%(becl’ﬁgt 0 rﬁbglaﬁn)tr bte:ﬂé&st?éegsl %f modifications

includefmhps; substontiaaof Meaomniote ofmhcemaiumllycocq]ireng nunleotides with an

addi tion, such_pol ti de ei ns can have , .
analogyrgeq {HUERTUERAT PHETHE RtloHEERingHD Rl RAEHE o Praigingrmetal fons,
labelinl rc@ﬁff)bﬂélts 'o@lﬂ‘érlﬁ@lﬁﬂcfeHﬁﬂ&nopa Q1R feppift L h @

et erol ogous am rio aci d sequence, fu3| ons with

h an ®g0 eader S,
OO BBl oMRert “OCT pIREIAGACAS oy, A
pharrnadmucaﬂyoq:g:ice]ahbly dasrigyed gxcipiait nloes a«mtdab:rh@td: bkﬂogl[:ﬂcm;ﬂ}/nty of the

urifjed' refers to a conpound that is renoved f
compositigh bEing gk ok YRR gt apd Fondo%if doihegsggnism in which
itis adﬁﬁdfbte?&i% 75% 80% 85% 90% 91% 92% 93% 94% 95%
6% 97% 98% 99% 99.9% or 99.99% free from ot her
‘ I t
[004713@5@@@{3%51&@9&@%@3% gPhofES URALHERL of 2 SERIRIE ot oy 2 plasmid or
viral vedtoiREASn tshatx@at§stat ofx fimesenabnudlyickRbi. i nt er f er ence,

suppressi on of gene expression, or another nechani sm
[0048) AP pdpigd Yand Tpragsh,t s Im)erslhﬁ@éablﬁ B, ereRMS\,a potgeric form

anti sense ssRNA, the category of regul atory
of amingc jpgidesof ppY Agheth. arkich <@gy Meluds, trmlatﬁd,apmaansﬂ%%1$hemlca“y

modified t}?@&%ﬂﬁ‘cal g%@&ﬁe&%ﬁg?jeggﬁdwlaﬁﬁ% Scil@VA M1 ptide or protein can

enzymatic activity
be naturally occurring, recombinant, or synthetic, or any combination of these. Moreover, a

polypeptide or protein can comprise a fragment of a naturally occurring protein or peptide. A
polypeptide or protein can be a single molecule or can be a multi-molecular complex. In
addition, such polypeptides or proteins can have modified peptide backbones. The terms

include fusion proteins, including fusion proteins with a heterologous amino acid sequence,
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repeatedly cleave other RNA nol ecules in a nucleotide
base sequence-specific manner. [0052] "RNA
wo paoentssence” (RNAi) denotes a RNA- gui ded nmecPEiiB008482984

descri bed above, involving degradation of

conpl enmentary or partially conplenmentary target RNA,

for sequence- or gene-specific regulati on of gene

expr essi on (protein synthesis). [0053] "Sequence
fusiong itk hetyro QYR ndsh (gn@ggcp@e e@q!ersseﬁpqarme;s,t yltbror without N-terminal
methiciHUHL SHEA! Ahinbilolod 0GP 6301 B (AAL bh@ind dlent | 1y of

conp ete’ i t|ty cdnp enentary sequence

east ent |
(00491 3y sl s ERpaMET {?g Bothot e SoRhral R fient and i a
least abduti69%4, 6584, 7%, 76%4)BO0RE) S5hE %WCQI%M%t%%W 94%, 95%, 96%, 97%,
"substantially identical." The inhibition of =
98%, R9%r 1991 %at Pbr?%I9% hiee drsm cathery commRpneatie ity yWhidy it i aturally
amod%@.the target sequence can be exam ned using a
%ridization assay (Southern or Northern blot,

ooso SR B R AR LB SR B BB i by

RNA mrerm@be S/MpEfes@n@ﬁWg%né @kprssibr, I’dfllahblhef AfcharisthNdAccordingly, in
t he bridization) of a conpletely identica
addltlosléa @bRHé\ SHRPAoBERNS, tané aptyeges s cihe saiggerey of regulatory RNAs

1ncludé:sqﬂgn! }ngglgmp{l({ Wkgl,ﬂgeg% This is not to say that

Ions o M/strlngency are such that

100511 RIGTBRED Farf S F TR PRSI Bhvipech Mg BRf By tac can

repeatdddy QIB@ve%tﬁéI*ENAhﬁokcﬁlﬁﬁﬁi 4 heclddtide -basésﬁhﬁ@dde@)emﬁc manner.
interaction. The absence of non-specific binding can
[0052]bq{1‘ﬁ&$h@?’femﬁcé NERNAS) @éno@essﬁRWgﬁ@E&%ecﬁ%%n&edé%‘h% above,
| acks even a partial” degree of conplenentarity (e.g.,
mvolvinesdegrhdmloaboﬁtc@w}/@mdem toy)pammllx m@naib@ecrueryoftarget RNA, for
W | ize to
sequen o BB stb<hn AR AL AP S G i ol el Hosa
\ er of,, vi ewi ng uen entity,
10053103 uesTce ey Fomioues 366 BF Sipulegb ot thwbargitaisgs There can
be parfall 1@éﬂt§y rd?fc%hﬁ)ﬁﬁé n(%rﬁl%‘a' Quﬁé'tlhlmy tHRpleentR( lé@dik(é%ée id8de that at

are the sane when alig or maxi mum correspondence

least paiely anfsbléecmf ldedtleaégr:@wnceaérouseyd)rmmeg fo a tqgeﬂcmﬂmgéeotlde it is
referreg 6 ﬁsel uglpcﬁl It(ijc?nnél et ‘is;/l}.ga?nshaﬁlggde\ﬁ 1c§'le’ q%%(?nh ﬂ.lon okf%ybrldlzatlon

quéences ov

of the @@rﬂp&tdlﬁ Qﬁm‘;‘)ddﬁﬁkim&ry\&h@lﬁdi‘nlcél té (2 et bejuente t:ei’tﬁ‘be exammed using a
ol.ynucl eot | de sequence in the conparison w ndow

hybrldt?éh?ﬁ pssay {davthpaner Bﬁonaeme@lpbrﬁgh{taonehybngg,ggyn,aeﬂd the like) under
condltﬁﬁwﬂcﬁg s{rg}%%&?y rgf ?Jb% al%e Hféﬁgf@? sééﬂwn‘é@ of ?)?irier\gtnllrr%%r{lpete for

nprise a ti‘ons or etlons or “opt I nal
and 1nlmb1tttllitebmdmg5(9qu&redg&rldﬂﬂaeom)ecrfcaea‘mmetelysldemhcram Ismuedcebtyr probe to
determ ni ng.t he oSi ti at .which th

f sition
the tar i sRqasaF UHGR: SoPALGRS & By BTEERS TS SUbdH skt dpst canditions of
low stﬁﬁge\ﬁ'c? I e tshéh Wm-ﬁecn@i@tlﬁh@ﬁg HQﬁie%ft’féﬁ; 16 \é'tr‘?ﬁééﬂc} Renditions

nber of matched positions by the nunber of
requxrqodmt tthe rhandmg tdfetwo sdquencés mmparamdwr ahq:da napetifisl §/iengselective)

mteracilalénttl'%fz sencg o% ngn-tsgeé{hg lbgndiirpgeca%et; C%Qtteg % Rcfe use F's S€ond target
sequence which lacks even a partial degree of complementarity (e.g., less than about 30%
identity); in the absence of non-specific binding, the probe will not hybridize to the second

non-complementary target sequence.
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[0055] "Short interfering RNA" (siRNA) refers to

doubl e- stranded RNA nol ecul es, generally, from about
waovo2mbout 30 nucl eotides |ong that are capakt’BIR2008/002984

medi ating RNA interference (RNAi). In general, siRNA

nol ecul es have a capacity to reduce expression of a

protein by directly interacti ng Wth a transcript that

encodes the protein. [0056] A . "therapeutically
[00S4]cARRIBET ey ofnBEMINFequeRER 1dsAtIY: b cheiceniea] @ twognucleic acid or

ol eyl 6k UL e Bl PO e ame
when mhgm:datﬂcm niaxtrmmdcdmespomd@bpeaivpr ian specdtadd asgien.Wi AR dseé herein,

rese i nvent I n the, cont ext of rese
“percefGE AL PEHIChIBN Y MeaSahE P AE Sel<Eag o FiRbating two optimally

aligned he&sPPvd?€a géﬁﬁgﬁﬂs&y wikRfo, Sk eih Otht SoriRée b€ Mhé PRIyAhcleotide
anelioration of an adverse condition or synptom

sequengs siocihat eanparison awigidewaean eempiisso pdditionsejor %ietnons e(ne gaps) as
anj i n h ect, when function

compafii 5 e BlkFenciacallofls T, BPPLRG! et rtfiAsch getions) for

optimall %ﬁgﬂ:hb@tdoﬂ the 3v@deRietRb 2l Thebgdreshitaglnis aﬁmdlﬁted B#tdetermining the
proves "therapeutically effective anount™ in a given

number 9§ pesidens at gyhich thardentighlapuciqippeid baseggpursgn beth sequences to yield

the nuﬁ?e?%&"r}{fﬁcﬁe%r (}s%)o/ﬂ dnﬁHRgeth%u%ﬂa' Aﬁ{tcfléde %Sﬂoﬁs‘) By the total

| Sease of condrtion ér consi eratlon

numbek lo6 poditismecin tﬁes\agdaow of demprikona andhmulapBlig thalrbsult by 100 to yield
effectlfe anount " Dby skilled practitioners. The

the per&ﬁ‘ﬁ?%f‘p‘? SEARCGBAAHEY-n this regard also will vary as a

tion, for exanple, of the type, stage, and

10055] eih@rtu igterfering RYPL e AHRNGY) cofen ttp ofioutic-swangdefle &N, molecules,
t S f I ter
genera lg ﬁmﬁ 93’0%)? 10 tﬁha%fﬁf 85 tclﬁovh%léoltobgtt{lﬁnarg éﬂ)}(&ﬁ)lé{ 'fn?elfhatglg RNA
interfepende G}NA@): dlnogengral cmRNA mbhselaﬁ ha\n:\/zemljaomy t(ﬁfbd\wé txpéssion of a
met hodol ogy. for. quanti f ni cell -delivered
prow"’a‘?ib@ﬂﬁ?°“é(f‘“‘§¥?°¥ﬂ& RfthgriansFEiBY Bt enseded e proisine
when considered in light of the entire

[0056ld‘é§‘<§hqrmqu§hallyeﬁffW”a@lwné&ﬁ fikpesigneli guelpiceacidh is a dosage of the
molec@é? étluéﬁfoﬁ arg Iy o?%ltee r&ﬂRRfA d[[l gm‘éé‘ﬂg' z}dﬁﬁﬁ'ﬁlacologlcal

oughlrod?lne exp erlﬁen

respontmwhamadmnmaﬂefe,d tof 4 eabjemenramurﬁanoé v\fnwmmblmmht mieheo In the

aci.d for a parti cul %ndlctlon f] The terns

context p# tREBIeNt nve{;tlxcghttﬁq{a ore qtﬁgrgpeutwg Y ceHRetyS q{goyugfcgp be gauged

by refetréhcg% "tﬂ r@@erﬁoﬂ‘%ﬁ'aﬁﬁ:‘ﬁo%@ﬁ %@ﬁf‘?la@‘gérg@&orﬂﬂ%rp& symptom associated
physi ol ogic effect. The effect can be prophylacCtic In

with atdeseass @fdiswde, ettdryin@n anamali mbde} oprirea émtnangsuhjedt sdmadunctional

.or . t hereqf and/or .can,be eut i
nuclei§pei FAR4RFA I BICS b AP YRR AT BaPEr o felow. An
amountl! 158 37 6veA N dh&tapaié all P effeéiveCAm&idt” iUt @D istankBEfor a particular
di sease. "Treat ment" covers any treatnment of a disease

subject, rmay mambel stigsaivei fonl 0Py of swbieats, similarlynieaterb dor he) disease or
conditi%flexﬁ&%' %sfdﬁ%t%hs RS tﬂé é}% R4 osg m; ogi%grrn% ng “'tl?er?peutlcally

an’ be pre osed I'Sease or

effecti e/ AIMbOME’ Byt sKibed ﬁfﬁctlyeﬁerhe%e(pr@fp@ﬁ%ddmgh&WtMI rédard also will
(b). inhibiting thefdlseases nptom i,e., arresting
vary ag g SurgloB f9p ﬁﬁeﬁppleoqa the type, stage, and severity of the disease or condition to

be affected. In any event, the present illustration of in vitro testing (Example 2) and in vivo
testing (Examples 4, 5 and 6) according to the present invention, as well as of methodology

for quantifying a minicell-delivered amount of an functional nucleic acid molecule (Example
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(c) relieving the disease synptom i.e., causing
regression of the disease or synptom Mnicells [0058]
workooEIsBE of the invention are anucl eate for mBCDIB2808/002984
coli or other bacterial cells, engendered by a
di sturbance in the coordination, during binary
fission, of cell division with DNA segregation.
Prokaryotic chrompsomal replication is linked to
3), whep cppgidesed ap Yight ok therentigg, |d§??“iPH9'@>I SPRROVATCR PRISPN kBpiigdgeable in
0 f t f
pre-clibRETTUC Hinl L Fesfil) of (g SEBRMTye, W RIS, GiSheh routine
experimeptation,f dremeierapeudtallyheffeetive poloast dir fungtieed | nucleic acid for a
.lgiviélon resulting in production of a normal daughter
particylr IndigadfiPian anucl eate minicel|. See de Boer et al,
, Raskin & de Boer, 1999, Hu & Lutkenhaus, 1999
100571% {prms (treatmanh’ ¢ depdngy Stredtst ane ther liksntedemier oliaiming a desired
S t e d eased s u
pharm LA Zorkt pYToIORECRLRC, IRE SR CERR e MBRhARRRL B Yerms of
complately orqtartihlly irevapmgid discage Debjfmptbﬁﬁﬁlbﬂzl‘oﬁ ema/nt sarpbe therapeutic in

terms E.P:ﬁsggqt&l:a egg)ggﬁgtre?%?léggatlplé\rp? \c,g)gqrqe (?E; ﬁiﬂs‘teggqb (e)nq or adverse effect
attrlbufE‘b[H Foeh{esdl)seasg Ooﬁgkathﬁnﬁ’dgdxxek@%)l Be thRnPREOfiscase in a mammal,

mut ati ons, anucleate mnicells dl so are generated
particulasly mhumgn,aandangbdm‘ (o) prevergimgehd diseasarar apgpten fiomopccurring in

oY PSRl PP TGl Bis RS Ph s

as ha%@lﬁekbﬁ 1mkxsnxn?ameben§ee§m9lmﬁownh OWeNdarfesHRE t 1§ BREERPment; or
in the |levels gene expression ‘of proteins invol ved

(c) relipying ghpq diggage syropOTh.6mesesite wamstgar! g difgse exymuiten.
over expression of m nE | eads to pol ardi vi si on and
production of mnicells. Simlarly, chronobsone-|ess
Minicetsni cel I's can result fromdefects in chronosone
segregation for exanple the snc nutation in Bacillus
[0058]3Mb1iédl]ssof( Brei inventiat aml anucH8) forﬁpoﬁ Ede‘bbtcbronthien bBcterial cells,
| r eton. e 9 nmut a
engendiid by pitisiibeee i e Fopuimatiohrpiine Witk Pt 91 est diyision with
DNA s(e%F%ﬁﬁéﬁ @Ma%oq‘fc' ehréx%%?t)mal%ﬁﬁ’ca@ibﬁ%‘%&e&ﬁﬁn@ﬁnal binary fission,
supp in trans. When over-expressed from a
which [ivphves opid- mnsy@rurmfgrgmﬁt@n florE. @)@ﬁnﬁ}reexamlqt,\ n@lantlon of min genes,

enhange the rate. of c digvi.si on:and
such aam%ﬁ@s san, r%%oveI tthe 6ﬁhl§m°3f(ff sreptrumpr n&ngﬁlo% 2 [}6( eél _PQ %s during cell
divisiod| resultidf4n pradestibn bng nbﬂnilQTaHQlﬁtbﬂdSblDincbiiﬁhrﬁ&ﬂeat@inhrﬁcell. See de
and anucl eate mnicells (Wachi _et al )H o
| , 20@F. Minicells

Boer efphi 1925 Ragldn &pde Bospd P89 Hp Ma}ky%@t é?9?9a
are dlsﬁna@ﬁﬁ lobHe¥ @mg[ 1 VESiRI%s A Al g&epa'iécgéﬂa re[eggeqp%poh&ng&%}yeig certain

, mnicells can contarn one or nore asn
s1tuat1<fnsnmd anmadontrast| tei mimcdlld, fuer nathdwehtod epecifer geneslcdlealrrangéments or
. Functional nucleic acid of the.invention have t
eP‘SO“‘@iﬁSE‘F F§Prf’69'?‘éd3'&é‘ BS?E}?‘E‘%%‘F’BRO‘B'F‘%‘ igicily P8§Sf‘a? f‘BE‘i‘I%?“ walls
(ﬁnumkﬁﬁﬁegg;)ng with a transcript that encodes the
protein.

[0059] In addition to min operon mutations, anucleate minicells also are generated following
a range of other genetic rearrangements or mutations that affect septum formation, for
example in the divIVBI in B. subtilis. See Reeve and Cornett, 1975. Minicells also can be
formed following a perturbation in the levels of gene expression of proteins involved in cell

division/chromosome segregation. For example, overexpression of minE leads to polar
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Packagi ng Functional Nucleic Acid Into Intact
M nicells [0061] Functional nucleic acid can be
w@aomkagme directly into intact mnicells. The pPCDDBE863/002984
bypasses the previously required steps of, for
exanpl e, cloning nucleic acids encodi ng functi onal
nucleic acid into expression plasmds, transform ng
m ni cel | - produci ng parent bacteria with the pl asm ds

divisiograndpradyciion iy m i ioamilasly, fheemesoma-less gﬁ@pcells can result from
defect?ina&m ogorn?eeseg tibR [P@lj e g)?ﬁet'hg A flt&Esh E& BRAELIBH s (Britton
rectly Tntoitmact mnicells co-Incubating a

et al, ﬂl998)a|spb®] dkletioh datB. mulbnbel(lrstomdt falf UA84), enaB mutdt®incin E. coli
. acid i buffer. In sonme
(Hiragg gt gl 380 B PAEy MUAnS 1 it qétegvﬁawvﬂ?%.lﬁaa rf3ene products
can bOBIIRAt ReERS | rWH@@to’velne hp?es%&@tﬂ(ﬁn ﬁhffé? édﬁ?uﬂ%b&nplasmld for
period of about one hour has proven sufticiént, but
exampit draf Arcapenhads, the vath ofiselhldodsion ahd/oa mhibi phroaicsomna:ylmnomng

after reicRlioR {0k oredl, (BB4ETRNHE IR foumafion G &Rtind PRl AP anucteate

minice$I8(WdcAer diN€19891.f BligReBAtaBe prpaRa frdin Gl HacieriaPEeN of Gram-
I n anot her enbodi nent, the co-incubation is conducted

pOsitivgor SrpmrieaatYLQIeinf about 4C to about 37C, about 20C
to about 30C, about 250C;, or about 370C. In other
[0060]alwpeetaspedt tminieel isrvan lsantaononzaer mowmlhseidsﬂgmjfunmﬂnal nucleic acid
108, ,109, .10 10,, 3 ni.cel. |
for wlg%e@e[lwe{'y Ha eaﬁgq e gg%t]tonpé%‘é?lgtaﬁ‘,dl of '}1 dgvengapfhgye the capacity to
reduceexpré®ldn 60 ACHBIdIRIGYORired@lyCint&radtingewBt 4 ftaaSetift Othatencodes the
parti cul ar conbi nation of conditions.[0062] The
proteisyccess of this approach is startling because, for
over four decades, practitioners have devel oped a
variety of chem caI and el ectrochem cal processes
Packagingfungtignpl NitleicoAcid IotnIntaet Miminelisor m nucl ei ¢ aci ds
into bacterial cells. Practitioners have utilized such
[0061]h&mhonndamukeksadjéamuslﬁ pokagadt dicredy imfositieatt ingisichid. dThe process
nucl.ei ¢ aci ds such a

bypassiF a5 RIEVPLLY SREGEFERE G o Ui 0B e Pyeleif aids encoding

functldrfaﬂ QuitRR H&lﬂ' ined |exﬁﬁé§§&|1 %?zmrm&@rtrﬁ%ﬁimﬁ nﬂﬁfc’eﬂsproducmg parent
whi ch are b-barrel proteins t hat typi cal ly function as
bacterl@u Wftbsﬁhgrplmmlds ansegemeratmssﬂcv@bmaahsrpom aicrlostsad, hplasmid-free
functign FtnerlleffjlcI ci tef rrerrbrk%néed %r gﬂ) uI fta tWImtlh %Cucloaiglcubatm a
QF AP a0 o PkaBE: SredB) SR Mitiodl) B :
plurallt\jbaflild&ick mlnﬂenﬂ)bv&hsﬂmaitdﬁﬁn@dlélﬁ ricid 1lﬁ|\é°~b@ﬁﬁ@todllnr@)nﬁehﬂhl90d1ments
exceeds a m|llion daltaons, and dqouble stranded si RNA

the codpeubptpgnmay dawrlee gentisoshaliing yiile in otfE thetodiagehatiopig static. A
co- mc?ﬁa‘ﬁ%ﬂ gl()dt ang{lghé AB@ hEHJ[S}OSElﬁ sk rteg[ga%?}ogﬁf‘ 'p?ﬁods such as

mni cel are protec rom degr
about hdif an hegaaldo nmycbeo&fmdve nbudxat ¢roboditent, ﬁfe buiffeln comprises buffered
n st e sal in

saline Jﬁbﬁ%Ckaggg@@nbﬁ%'ﬁ magﬁﬁtf g Fthus re 3lme 38 henig gelatin

form. Qh RhVhBR&HBaR el MhCE-irkubhtldh i3 %%h@\ﬁ:?&ﬁatcé)ﬁtﬂﬂe%ﬁiret&aabout 4°C
the si RNAs had pénetrated the outer menbrane of

to aboutni €Y ahouti 208CIte abnut 3@Ce apovtt HCedr Abam3dégr aldalthamspects the
co-incubation can comprise about 107, 108, 109, 10'0, 10”, 10'% or 10'® minicells. Specific
parameters of temperature, time, buffer, minicell concentration, etc. can be optimized for a

particular combination of conditions.
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Simlarly, despite the fact that mnicells mght be
expected to carry residual nucleases fromthe parent
whamverisad cytopl asm packaged si RNA are st abl BCT/IB20082002984

m ni cell cytoplasm Packaged si RNA al so avoid the

degradati ve machi nery present w thin phagol ysosones,

such as acids, free oxygen radicals and acid

dr ol ases (Conner and Schm d 2003) to effect target
[0062]n:¥bwq@ﬁ%§é led 3l ARPERFR 13 Hartlingbrernsen Tereaver fowodsgpdasppractitioners
I [

have SSBeFAARIeFPr Shoifitl bRl BlecOGHAGE priUSsR (2 AEHER by Miler,
1994) tdeasdomen mucleizeddids &n@baaanam@tl@a@lﬂacmbnhe hHaseditilieed such harsh

conbat drug resistan 0Si s resjstance. r .
measuges heppuse ceRYRILongLviS H’t“sah dl?fdo ﬁ@r Pudsigiasiqs %El%ﬁﬁﬁﬂé’ miRNA
or pla§rﬂigmmﬁaﬁ@q5an&’é gspas§9?1|9 drfs Rld erggﬁ@elp%ytoplasm. For

i ated by over-expression of“genes suc
exampia) pbring mddclr &sifstbameleprofebdiR)thauppsalinfinatidon asgidfusonipores, permit
genes, anong others, To conbat this resistance,
passwwmsyemagméafh%l@%@kagéa FRoeod mglesgscith riolecular weights of

600 da?fﬂo%” frlléséfthﬁéiH&em%Zt INMBshvHile! HOQ1E %H%déauﬁlla&hfd BNAP' encoding
MDR- assocl at €d gehes an g{m nistered to a patient
shRNﬁoef(cﬂeds ehmitbonelatipys, aRdrdoublengrapded aiditbgiargniRiVa dxeeeds 15,000
daltons e mnicell multiple functional nucleic acid
altongy rected to different NRNA targets can enhance

on 05 o B TGEH  S Fnd 51F et
are pr%@&éd tnfb E‘?ﬂgﬂ&ncﬁl agimus régeaﬁ fMHfbthd“%cuBE&éJ-ﬁhﬁdég'\ﬁth siRNA-

Il rec I ntact m ni ce descri
packag@ﬂflmmmeﬂﬂ nmubatsd adsﬂanleasgbse sh?medmoalnwtafgs: of isiRd¢As.hbn addition, co-

incubaliBl T ENAGPRRRRRT BiGAlR s §Don Sy GUALEmEs had e, SINAS had

penetrdtbd éfd Qe mebrficCofak %ta&ﬂﬁmﬁ’@ll@ Rhd ks 9th@ct€dﬁﬂoh19degradatlon
used to produce mnicells conprising many types of

Similaplyicdespite the fst that mivicelds might beapxpeqted &f carndresiduabnecleases from
the pa%.r‘g]f %a%(eri/ai FNL@IQ% Pe%%'g‘{‘d %ﬁ{]ﬁﬂagl%d stV\'l)feh it ea rr1|11%(‘}{:1locytoplasm.

eren 0 "avol d or “overco

Packageﬁssillslﬂamlﬁ) Becib alnd M’@adalﬁlve eidchinely W@érﬁlvﬁtlﬁﬁ IpH@gc[lﬁHé@&hes such
not ed above, functlonal nucl ei ¢ aci d denot es

a5 acids ol gRECh R s 9 1 ALIUOLISES (eopaeT BNIaRBg. 200, o effect target
mRN AR R0 &K M ESS HR M m E‘{‘\"{ﬁh&m erference, suppression of
no

gene expression, or a er mschanl sm Such nol ecul es

(0064] reot@ér‘re%gcﬂﬂgga uﬁiﬁ?lﬁﬁlctloﬁl HRkRic adlis HHleétEdgé GARY&ET mRNA

unc nuc el c acl

targetsi daf Ibegrackapatl 1ﬂltl&: sidie minitdledSuch anegpiptaichrcyn BblAised ticdombat drug
as ShRNA, siRNA, m RNA, and antisense, SSRNA,
resistapqecandf apORLOSIS| TR SRS 1 amcpxa@@@fy CMQAEP%Iﬁd‘tSa?ﬂ“F‘%‘Mseéhlb“ resistance

to cheﬁ’l‘dﬁie uﬁ‘& 'dg% [ 898\ Jesisfinte Q b8 thédlate bvrg?rl:tx BH%f genes

I'nvent| ntact mni ce s carry Ssi
such aShoulti- drng eeinﬁanaeg(MNR)rminmudmisaxar-emeMQJIgerﬂecsr among others To

combaf S0 LG RV 8 ROSLLE G pLLANAL 9%HE, BLLENG "Gigiican
concerff@UBhE 8 r@RdiRdal nucleic acid to MDR associated genes and administered to a
patient before chemotherapy. Furthermore, packaging into the same minicell multiple
functional nucleic acid directed to different mRNA targets can enhance therapeutic success

since most molecular targets are subject to mutations and have multiple alleles.

16



RNA nol ecul es from about 10 to about 30 nucl eoti des
long that are naned for their ability specifically to
WO nioen2zsBe Wi th protein expression. Preferabl ypCHIBBUS/002984

nol ecul es are 12- 28 nucl eotides |ong, nore preferably

15- 25 nucl eotides long, still nore preferably 19-23

nucleotides long and nost preferably 21-23 nucl eotides

. Therefore, pr eferred si RNA nol ecul es are 12, 13,
[0065]1"thusigackggmgp}'asn'llg- repgfungtganatguclgg aciidireggly intg mget mgn;lcells as
l.en

deseritSd Joke, S0rcR Gl Bvafhge e Bhitoxehifl dined o [fPBRIE Bproach does
not redudre gmtlwt}emodrfymlg%eﬂtﬁ&btdna tde&wmbﬁdataSexfﬂre]ssion of functional

ri hgnucl eoti des |.0on a 21l-ner) could conprise t
nu‘:le“bﬁ‘fﬂ s?fteepaé?'}tiﬁa@ﬂaﬁgmﬁqﬂ usgrh o %‘?‘?H‘é@l mirdesdlsicempri lémglrgany types of
nuclei& Qﬂﬁé Qi%é't%d Q@%evapi@{yr bfNgdicatl B, t%llﬁﬁw Rlifiell can be loaded with a

onucl eoti des on-each strand woul d”form an
variety efudffermngRIN Ashtheredy te aRNA or omempms rd:sxmarmle magvdignisms.
different lengths, the [onger of the strands
Functidhal NoelesAéide | ength of the si RNA. For instance, a

dsRNA tain st.rand hat is 2 1 nucl eot.ide ) .
[0066], /éﬁgotgﬁd‘ aveiea%tpre puFeictagit denotes R calesUyInREve eﬁg}mlew acid
molecﬁl@??ﬁa‘t L85 efpréssidiE Y[@Qﬁ%téfe@%@ { Fes%HPJﬂ ge%hz&glression, or

overhang are desirab The over hang be at
anothepmachani8h. éhughaholacgles amdexeﬁ\pénﬁed byl syngle{, dogblat, drhmpuldi-stranded

o GRS Tt 08 PRl R30S o

RNA, rfate a@rsﬁRN@bilRNﬁ APRNA , 2n8 Umhtigetsk A8RN A Nerefore, ribozymes and
Preferably, ‘the si’'RNA of the present invention wl |

decoy RO angleangis@ise pyeleivaasifdsof about 2 to 4 bases. Mre
preferably, the 3" overhang is 2 ribonucl eotides | ong.
[0067]E8nen preferedr embpéimhqm Qﬂwﬁlez imientomyctheotntaes miwngis samy siRNA

molectlgi ShoEt PSRN FOY A G HIckadke (B (BF HERAME ek @ Post

transcﬁﬁtfdﬁﬁl BéR: sn%@fr@ fnBEhaBisHN GONBbed,S“soNAPEgenerally refers to double-
enentary sense and anti sense strands that
strande,(b%

A @eleaulée dioneslquil@da abpywNA nuglegtiderclong dpatiase pamed for their

e LD f
i SRR s A B e S S RUEA S By £ es are r0-
28 nu&l@(ﬁtgies Fl’bl@é ematﬂ preférbBlys1 305 afuckoRNA Ionk e etill &ﬁox@r}ﬁeferably 19-23
12-28 nucl eoti des_|aong, nore preferably 15-2

nucleofides @@gleésmpﬁn@efeﬁhly 121ndp BUGlpQidss dong Iber.@@ore preferred siRNA
molec{lggéﬁ‘eo_]_%d% h@ngsang [HSig piﬁfﬁs&aﬂ' Yol 32%4”% 8 'ﬁe§8 or 29

erefore, preferred s nolecu és céonp
nucleositlentn ledpah. ar e 12 13, 14, 15, 16, 17, 18, 19, 20 21
22, 23, 24, 25, 26, 27 28 or 29 nucleotides in |ength.

[0068][ 'Dl€b7[bhgl$1ld¥|\é‘iﬁ: sofantl kiesignatethiedengh &f dasiRIN@dmbiecule. For instance,
i_nt er act VVI th a target. ribonucleotide sequence,

an siRPEArihAlg 1% | wrlé@ﬁwe ritboguglgptifes long (@ntlemerk £Pwldespmyyise two
| £ r e |
opposn‘ieﬁg@%‘ﬁi@ gm:i %g%?ltggétlﬁ?ﬁ?ﬁf dg@%rg ésﬁloggl%ase PalrmFs The two
remalmmgmrblosucrlg)taiesldmaanhl stodriddwosklg fiemc en dioverhasg.” 70When an siRNA
0 0 0
contamsst@o sEt;rOar{ s ot5 c{ off%ren?? é’g{hdse&tellgr?gler of the stirancgs ée51gnates the length of the
siRNA. For instance, a dsSRNA containing one strand that is 21 nucleotides long and a

second strand that is 20 nucleotides long, constitutes a 21-mer.
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ri bonucl eoti de sequence or the conplenent of a target

ri bonucl eoti de sequence. Preferably, the si RNA
woreloenedssr i s at | east 90% 95% 96% 97% 98% POOB2008/002984

100% i dentical to the target ribonucl eotide sequence

or the conplenent of the target ribonucleotide

sequence. Mpst preferably, an siRNA will be 100%

identical to the target nucl eotide sequence or ,
[0069]-uRpl ertbtcopiprispan oy eFdANE PEsteriible e flieprah af}ﬂo%@\h?rat the 5’ or the

3* endSbRNAWARY. e“l%f%?ab‘{‘ﬁr tl't‘ il 5 8fd Bogﬁd o?‘?ﬂl@ﬁﬁl\g@%taﬁd Sl Rngth of an

pol nt nutations r€lative to a target 0 can
overhaﬂgfcantvam buf ﬁl@?@ébl)ﬁ\msab(ﬂlt ngb wboutrs leases aﬁpiemdre (pfrefbllably is about 2

nucleol e An O BIRHBLG: UG oL BHEHGRIAIGR Rl comifes agy overhan

of aboBPPRS HBARs " Wréb%‘?&ﬁbl@eﬂﬁ% oVeihafg 8 MBSk otiB&d long. Even more
encode nultiple siRNAS, it is posSible to treat cer

preferatntthe pibesuclentldes pbmpdsmg thee¥i ceehaoe are uridine (U).
mechani sns. [ 0073] Tools to assist si RNA design, and
[0070]r RN &g corypiidla $1nglg$nandibf RaZethae fidivisya sasratlo@bbteuctre, where the

stem c{oglgysgugl g\;a?qﬁgélplgn)ég ﬁ@sgréng%{sgéﬁebgtrs egs thgl\cl':a(\)n?;;erlsle a double-
strand YAVRANRT STRC AR 162115'15 Ieﬁrﬂ@f of Q‘:ira/li:r}g@%é onghe MR SirGotdie! &F shRNAs

[ 0074] Function nucl ei ¢ aci the invention target
generalliyas deame abputt Qs @bowt 3G hucleptidesdong.t Faefembiynohe st wff ShRNA

r.esi st , inhihits apoptosis I oot a .neopl astic ..
moleciiES 15 Jpes PIURES Tl HBEP Ry dosas B B deh b il more
preferaﬁlf ab-nepldiéide® Torfy altl Rlost BreBdrhielf. 2 1S2T @@sIebtides long Therefore,
plication of functional nucleic acid strategies

prefenteﬁéb%Né\ompl@%vbs semprisegema that ateeld. il 3, 1hdSaté:, 1 7pds, 19 20, 21, 22,
23, 248438147 38 55 S RECHdiieRly BhC T etve;f‘“?zoﬁ%e Yague

[0071]r3é§ﬁ]§saﬁg Otggrmﬁérg()?s Pr g%x(gehegizét hater%c? réthg% ;tgregt rdl;olfl%cleotide

sequerie@@kArinid %e@r&fn@}ﬂérﬁ%ﬂaﬁfaﬁ@& %e@fené@é\ﬁﬁbkﬂﬂy te UG bedige to the target
acid. The proteins can contri

ute to acquired drug
sequencesi ki arc embpdimant,i Hej iaventing proyidss @ﬁc@ngM@nplm%agmrlsmg a
rlbonugl%ulée s%éﬂ.?éﬁg@satt ey gﬁ@' l'?ﬁ%,' I%bs/o 4‘% BF%quérﬁlcal to a target

econe re raéto on’ subsequent ‘trea
rlbonuclﬁohmseqhhﬁ:er @sths icamipl gniezin @fylpangrlmldoade sédpehed. Preferably,

t | v t d
the sitt AT SplEruE 1F Ab e A D SPYemo7 A e el F 10y identica to the
target (fﬁ)%ﬁt%l&ﬁlcfer %%lgﬁfet & %heS Hﬁ/l%&%eﬁf Q)If%ﬁé’g&%ta@ kBohlcl&Ride Fsequence.

assocl at e rotein,
Most m‘gfdrabdly uagl mRNA‘,twaHdE Wedmtllal thvDRe tagammms,seme or the

o R BB R A ST o

deletions br SiAgleRH tiﬁlﬁﬂﬁ&s&§§ﬂ% & £thridt alsBicAn bk ¥itBctive.
resi st ance- reI ated protein, cyclooxygenase-2, nuclear

[0072f ?9@0‘?%{1%@?@:@0@@%& ()?(TH@%VEHS’&? GRIRY ﬁ%%llsg%n%@g?ne or more

Exci si on cross-conpl émenting gen
siRNA sequences aimed at silencing drug resistance or apoptosis resistance genes. Using
minicells that encode multiple siRNAs, it is possible to treat cells that express multiple drug

resistance mechanisms.
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(dutathione S-transferase), nutant b-tubulin, Abcbla

(ABCB4), Abccl, Abcc2, Abcc3 (M.P-2), Abcch, Abcc ,
wo\bwdAa2788bcg2, Bax, Bcl 2, Bcl 21 (bcl-x), Mp, ROI/[B2008/002984

Topi, Top2a, Top2b, Trp53 (p53). O her genes invol ved

in drug resistance also include (a) genes involved in

drug netabolismfor exanple Ant, Blnmh, O 300521 12R k

(CRR9pgp, Comt, Crabpl, Cyplal, Cypla2, Cyp2bl?9, ) i

[00731cykomot, assish s80¥A designcars reeylatmey (iN4yip 2qperal, @ypmxarily available

| . . [y
o the Bijfo. 15F PRapply P pmettios MRA L Mo s PPt e
at wwwelhainiacbarcoaxanpl e Ape, Atm Brcal, Brca2, Ercc3
(XPB), Mgnt, Mh 1, Xpa, Xpc, (c) genes involved in
cell cycle for exanple Ccndl (cyclin D), Ccne
Targe{scofunetibhal NGeleic, AGdk2, Cdk4, Cdknla (p21Vafl),
Cdknl b (p27Ki pl), Cdkn2a (pl 6l nkd4a), Cdkn2d (pl9),

[0074]K&Rictiohd InuBRNEScid BY e/ B ehtid thef @ik O tFaR6@ Rt % protein that
for exanple Egfr, Erbb2 (Neu, R2), Erbb3, Erbb4,

promofegf drughresisjancepeinhilits) apeptesis,i prpFIolesd ai pedpdastipnphenotype, inhibits
r r . CEsrl I .0f 2 L
pathog'gg ;’?@?f&rﬁg‘g? g)’r 1@%@1?;;8 %’??‘Afrﬁgl%‘%?m,&gf E?ol%(rﬁg’gn.&}xgé’)e@%fagphcatmn of
functidnatl badleic abidl dtfajegddnashése\cohiertd Hane beanachiévtiifthe art, but without
actors for_ exa ' s2, El Kkl 0

the beyzlq-’ﬂtp @g)n,un@ﬁgryg,ct%g.fe Sg&rei\&?ggoumo(?s! ﬁ;fg;e,n ROV ?NS et al. (2003),

% NE kb Zoddhkbi b, Nfkbie, Relb (1-rel), Tnfrsp i A [0076]
agmLBefS%‘%Qrgets al so include proteins that contribute

ors PARELR g 88 0555 B ASRBEL e
constititesferrad tarp&ts offfiindtibngimatRidacid. ODhe/protdisyd ¢in dodtriiRitSto acquired

further include oncogenic and nutant tunor suppressor . ..
drug resisansr Q8 IntERSiFAruEs epin@nerd eWiherdiseased celisceueh aspaoscglls, initially

i ) e - Thels : ;
rsporfl, B REYeSE 2 R CRRA Ty T AT o iy B ghe resisan
phenotype iis excjuikel. i ritisetfult Girgetprimtadved) in @edficed 68MRKinsic drug resistance
ncuc B TR B Ot s FRIANESY ool 274 coprotein (-, P
170, PBANAL MIORRVA BEB 1€ MR -Rsctidle £ o!téfn,ﬂ%ultﬂ%aé besistinée MehdiR 1, MDR-

Myeloid cell leukema 1 protein), DIP13a (DDC .
2 andj MDR-3c MRB2 dmodéidmugl 3egistanvBDRssoieted yprogus, IBCRHARL (breakpoint

domai n), KLF4, (Kru -4 fact.or 4), tpt/TCTP, .
ctustert HERE) - REisor cancBoBRG LB ST SRtRRpc phbled SPigein, tune
resistaSPRINGD prdteinkicRelserygenaédd2, Midiar (fRelopKappf XROEIE(X-ray cross-

1), Trp53, Ras, ErbBl, VEG- (Vascul ar endot heli al
complejpesting f2etBr )1), aRRGENG. (EXGBRD - CEpSEEemBleaentingargsgehe GSTPI

(Glutaé‘ﬁone[ gg?ﬁﬂsfe}ﬁs{ggr %%ta{ﬁv :ﬁ;—ﬁfbuﬂfl m%lcﬁfé“f(ﬁ@d@f gedprchav c2, Abcc3

een rdentifi or t treat ment of cancetr, and
(MLP-@),stbacs] jbpt@tAtadas Abeg2, rBaxi Bci2, iBtiit(bélyx)niylep, Ring&opt, Top2a,

Top2by TrRISiE> D ap LT BFIE HHOITRIVBR TR SSHEF LA T iR genes involved
in drub! REBoKMR foRkhmple Arnt, Blmh, C130052112Rik (CRR9p), Comt, Crabpl,
Cyplal', Cypla2, Cyp2bl9, Cyp2b20, Cyp2c29, Cyp2c40, Cyp2¢70, Cyp2d22, Cyp2el,
Dhfr, Ephx1, Ephx2, Gstm1 (MGST1), Gstpl, Nat2, Nqol, Sodl, Ste, Tpmt, Tyms, Ugcg,
(b) genes involved in DNA repair for example Apc, Atm, Brcal, Brca2, Ercc3 (XPB), Mgmt,
Mlhl1, Xpa, Xpc, (c) genes involved in cell cycle for example Cendl (cyclin D1), Ccnel
(cyclin E1), Cdk1, Cdk2, Cdk4, Cdknla (p21Wafl), Cdknlb (p27Kip1), Cdkn2a (p16Ink4a),
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Akt (protein kinase B, PKB), Aktl, Al phalLbeta2

i ntegrin, Am nopeptidase, Androgen receptor, Aurora A,
wW\0002B30 Basi ¢ fi brobl ast growth factor (bFGRCT/IB2008/002984

receptor (bFGFr), BRaf, Carcinoenbryonic antigen

(CEA), CD142, CD37, CD44, CD5, CDr4, CDr77, Chkl, CHK2,

CHras, CSFIr, CXCR4, Cyclin D (CCND ),

Cycl i n-dependent kinase 1 (CDKl), Cyclin dependent
Cdkn2d; (ph%e KSF.cdkggnesaprolved i pondb dactey iegertorsfRr pxangple Eefr, Erbb2

| 2 | Eld, i
(Neu, HER), Erob Frbplf; Byt FEFE Mol (B RR6E kol th hob i Phoccprors for
example AlFGEsrd) EsrC2R02r, Bpdoe Rpgrd( Phargs Ppargt 1,MRarpaR imbaR xra, Rxrb, Rxrg,
Stdsa e OIS BEERISCPRON FCEE i GBI Shadp 8], AP1s2, EIkL,
Fos (cffb@é@%bpa,mﬂ‘ﬁgt}%fb PR {Jf@;ﬂ(éz ﬂ(W@bﬂkb?Pﬁﬂﬁi@ﬂ(bie, Relb (l-rel),

nsulin |'ike growh factor }C\a‘}F), Insulin
TnfrstgtAdwt hf actor 1 receptor (IGFlr, IGFIr, IGFIr, IGFlr),
Insulin Iike growth factor binding protein 2 (IG-BP2),
[0076] Usaflli targdtk alsgrinvkude fpactenrs thatncomgbyte abedpoptos{sl esi8@nye. These

) I ntegrin like kinase (I1LK)_Interl [n (1L6), receptor,
includg #E?l@ﬁhde@w&@mm& gpﬂf(yfp%%ﬂ Ty i bR Riges and ps3
mutan{}:)ljoke@.’ Interleukin 4 (1L4) receptor, Interleukin 6

(TL6), Interleukin 15 (ILI 5), Interleukin3 receptor

10077 ROREE Ky ABUBhl, Cprdffic PN opdl{Soprgsor proreins.

Exam;ﬂysﬁbhbtdeﬂ-ﬁat(egfﬁ) PK@I—S (pexantkinasé CY)BC)RAF, K-Ras (V12), h-Ras, DP97
S 0 ati dj i PA eceptors PAr . L

Dead E?fg g‘%ﬂ%i@ﬂ%db@@@ dé‘i@@?@%ﬁagﬁa@& y kxa’é%ﬁ’pffalgce-hke inhibitory

1 584 S0, el s, o e ool

ErbB 1aEtW-46 &6 gdoEi(hurkam pspillop@sirasicly, 5 R5E eagy SouFartitid & MCIIP

Myl e B edpin PR R P PR G e S PIfE: 1o oI (Methy!
CpG buidlENlomARR R 2K LeY [(KRgsiel-ake ﬁclﬁrmzftgt/ﬂ"erﬁﬂ@l?ranslational controlled

Pl asm no%en activator, urokinase recept or

tumor (pepiaiy)) SPEJI & iSPEK X (Prpiyegosinepkinase), PREDy PLKDP(Ralpdike)kinase-1),
' j f ' ar__anty
1eps3 PRAATESORE  SATD) Ll LRGGHANG Bl LA 81 ocro

associgtp@athbmepeaat ).gen (PSA) 773, Protein tyrosine
phosphat ase (PTP), Rad51 protein, RAFI, Retinoic acid

[0078]) £A&RE AumbRAG) mdldelRr tdrgéts MalE bl idertERIoP thel tiédihent of cancer,
amma, Retinoid X receptor (RXr) beta, Serine (or
and Rgv’gt disepvenp plattorma sae  napidhy tdantifyfag cheangseotr diftarent new targets.

ri ) a1 re : :

ExamilEFOGE B AR TR LTRFT T AR SRR B finse varians,

Akt (Pross fléndse NB, PKBY, Akl asiphalseiDrintafima Andihbgeptildie?) Androgen
Tunor necrosis _factor_receptor (TNFr, TNFEr

, Tunor
recepters S0EGra e A Warakh rﬁaéwafmwaha&s?éovwcwx(?@@g recqRipk(bF GFr), BRaf,
- Ol hi LRI B RIAL I ' a7 I C a [
Cucrk BT ARIGPH gy oot enscebiedios eny), i
CHrasf &5Fdr, CXERR, WW@L (GﬁNw!),aCyelhddtﬂm_ﬂéml kigasewt I{CDK 1), Cyclin
dependgh jiase 2 (CDRD), Cydlih @& eh{ kihate Tanibitor T8 (CBRR1B! p27, Kip),
CYP26, Fibroblast growth factor receptor 3 (FGFr3), Fibroblast growth factor receptor 4

protei

(FGFr4), G250, Hedgehog (Hh) signaling pathway, Hepatocyte growth factor/scatter factor
(HGF/SF or SF/HGF), HEr4 (ErbB4), HIF, Histone deacetylase 9 (HDAC9), Homeobox
gene (HOXB7), Hyaluronan (HA), Insulin like growth factor (IGF), Insulin like growth

20



[0079] Wth regard to HV infection, targets include

H V-Tat, H V-Rev, H V-Vif, H V-Nef, H V-Gag, H V-Env,
wWQTR9/0LBd) CXCR4 (chenoki ne receptor) and CCRSPCT/IB2008/002984

(chenoki ne receptor). [0080] Because of tunor cel

het erogeneity, a nunber of different drug resistance

or apoptosis resistance pathways can be operational in

target cells. Therefore, the functional nucl eic acid

factor ygeeemor (EFNodGEaT, KGR IRFARC InsHlie dike rREQjtithy Eactom drggling protein 2
(IGFBPYET stdhﬁﬁluierég“ﬂu{‘?écfd?%ﬁ%dlh% gpdtaﬂ?’géi%@%zs[nf g}‘n%&lkkeﬁﬁwése (ILK)

alons result atqui re rug resi s
Interleakiac (ILi6Y recepedr, dngirlenkial ¢i ALaEirecepanr typedHsilgrelduleindl0 (IL10),

Interlefgnr S P ioamagsianiin® okt gﬁggdﬁf ngfrigyking receptor
alpha (IfIEﬁ'aﬁ %%aﬂePAge[er%f KICINRP K in glki SSJu‘fdl@@l'(ﬂeM'(RSP), Laminin

ntact Mnice 0081] 1n’a secon
5, Lewisvént ilomphatexide€L® tretahozteptor d@TiBrir ng)p‘numitaltldmlacnd (LPA)

recept i LB TsCERFBRRIS 2 Rt (e udialt bieion inhibiory
factor QMIFD eMA@Egh Nﬁ'cflitﬂﬁllés ai1UdPe Wbtk al I(tr)«mr)cmaﬁ%g& activated
pl asim ree functional nucléic acid, and(bbrlnlqg
protelmklnasﬁe(wg MAPKh 331 tmragul@tyd medigtargfaneptosis (R h%}réﬁ% tyrosine
kmase '{‘Iﬁ}ssgﬁqgnaﬁlpg t yf)ﬂﬁ n?eby Pﬁﬂl ?agél San%nglflénsmm rho?n l!) (PTEN)

hct1onal nucl el ¢

Phosplheﬁnd&ﬁhmedj klﬂh@ (MGKQyPCﬂQhﬁ‘id@eﬁfachhaot aﬁ@ktna@@(PEAU) receptor
s are 1% into contact with the targ

(PLA%rRPd‘PIFWIB@‘JeII &Plla bP%lprééﬂP @bqﬁebm&gnqgsedgfaf)bgﬂ)lifﬁatmg cell

nucleag h(@@]j mPﬁ(Psgéet gé]l %}Q éaar(pgtéaﬁ’a rog;]% c antlgen (PSA)

773, Phﬂemnymsme @hosphatase (BBP) Imatiflbﬂromém (RtAthpRetng)chamg receptor (RAr)

SJstanc andTr in Di sease [0082] In a er .
alpha, JL0Ble. AP HRISh D E?famadige figbideitnisacier 2@33%&&%&6% (or
cysteuﬂ:‘) ‘ﬂgotél?nﬁéesltnﬂﬂﬂ%r WO&E@% fears@ tﬁh%ﬁ&e (FERT 4\3‘ ERANCEElomeres,

AIDS, in a subject. The nethod rises

Thomq&adﬁ«rwgﬁmgmrﬁ Fyantigane TﬂlmmbcpsonadmhKJES De Teagis rtlhaTumor necrosis
t e ranscr | rote h OfDt & ,
factor P YERCTRRAL 14500 ekt Reogls RePo (e iR B associatea

carbonfi iaRBydifsd e Afy unct(Cas) T@p@lehrﬁeﬂé‘rbﬂi Mlﬁtlﬂllﬁ@se Vascular cell
mnicells into contact with a ta manmal i an

adhesigqycmolernle théYfraivhl N 06 |Vaé?+§%n 1€§th|‘1@11% awém facgg (VEGF,
VEGF%?,?’Q#CHF&? eh@othg?al%pmof?gt{ogg (by JE] Wlﬁ&%dt&l y'l?ix Wilms' tumor

here corp rence,
1 (WTgletoveri ng a drug to the target rmrmal i an ceI |, as
descri bed in published PCT application WO 05/079854.

[0079]%&%@&“«) HIvepfdctibn] Grgeey inoluae dlIFETal HSV a8/, (H) - um:IHIV-Nef
(b), to allow the functional nucleic acid to dimnis
HIV-Gags ilVaRee Ld R heDdr (gXBRA ofchemokine rgperjery and CCRS (chemokme

&$n1n|strat|on Del i very of the drug and introduction
recept . : .
the functional nucleic acid can occur

[0080]C]9g]cséggemolfvt%n¥dr iceql %Q}{sroreglgnty, 8 rnumlgg“r” %% Qﬁt%’r%nty drug resistance or

apoptosis resistance pathways can be operational in target cells. Therefore, the functional
nucleic acid used in methods of the invention can require change over time. For instance, if
biopsy samples reveal new mutations that result in acquired drug resistance, specific
functional nucleic acid can be designed and packaged into intact minicells that are

administered to the mammalian host to address the acquired drug resistance.
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[ 0083] According to the invention, drugs can be
delivered by any conventional neans. For exanpl e,
waelewgs2man be delivered orally, parenterally (POUiB2A0SAH2984
subcut aneously, intravenously, intranuscularly,
i ntraperitoneally, and by infusion), topically,
transdermal Iy or by inhalation. The appropriate node
of delivery and dosage of each drug is easily
Delivegy of Fungtiensl Nusjeie mgbvwkmméwmcqqhe nedi cal
arts. EXug Delivery via Mnicells [0084] Al though drug
[0081]d1§1| ] 9@0}1 @apecbctbannyengion pnvddes » methadeeindelivaang vencpional nucleic

acid, CB@P”:%‘&I (a)s%rtolvbd ng/\%pgg?lﬁ)t;(&géﬁtggt V\rﬂesc Iski)r(le d b%%éjaceutncalﬂy acceptable

carrierl, BEHr i lest thy p[\ﬁﬁl&@/%ﬁﬁ@npéd@lﬂgmlﬁsnﬁlﬂq&recfun&tmm nucleic acid, and
|nventors have di scovered that the sanme mamal i

(b) bringing miniselbe of the gdumlity yntp eczqnﬁa&hé’flebwmh%p@é& sgrh that the
I t

mamxﬂﬂ%.ﬁ‘ ggneﬂégl? “Iéligctﬁg? of atpg ﬁ?ﬁ?%ﬁg%ﬁ#c&hthg Ifufl@tfoqﬁ nuclelg acid is

releasabmﬂe pieec katgpldsmi offi t(helthlgec eellst Mm&:fe&ctareabmghtairit(anontact with the

cel | fte i.ch ug- ka nj cel | a i
target H}aﬁ?@n‘l‘l%‘nﬂ? \émsrllag,spﬁgl 'gaaas ﬁ?sc% CL}%)[ %qlﬁlsg J] Pgﬁ' appﬁcation WO
05/05@71@'%‘ BEdheRh tIRYMSiEHI BAdLthd Mrbet HiRMaRhd €4} car{ 008Pitro or in
drug can be packaged in a separate mnicell from
vivo. the functional nucleic acid. Alternatively, the drug
can be packaged in the sane mnicell as the functiona
nucleic acid. Certain drugs can interact with nucleic
Methato i@ vardming Dirug Resistpae laadi Trgatihg Misegsand nucl ei ¢
acid in the sane mnicell. For exanple, Doxorubicinis
(0082 KInoamdtHed aspeicE e inventidh pRfidel @@BdGhoPofderedmhinig drug resistance and
.mnjcells of the invention contain_a sufficient

treating 3 £H$eass; Sugh 2y GRYCRIPIENENS: 18 A Subptly The mgtaodeyppiases (yrpackaging
f

one orprlﬁ%eg@g Tl grﬁtlgegc {cgﬁkhgx?ﬁaér et V\?&%ﬂ)r ﬁﬁhécrrnp %[‘e)?rotems that promote

drug teetstemoé ogmumtacjr pﬁni)ﬁei gminideds,t (g lmngnogl tlhs ﬁmeamnahgnuclelc acid

hat the“n1n ar ent bacter aF abgﬁﬂ I ,
Coma”ﬁ‘é‘g oL A S s ﬁ%%‘a?th‘%‘ P RyEey 'B&'Q‘?]a ‘B‘bf Ry ¢ rparggian ce
engulf@')(lﬁ’er Qﬂh@@l Gs HeYGthedan the abekanad 749 P@Tnh;gﬂiclaﬁoxb)&vhlch is hereby

creating a concentration gradient of the bet ween
incorparatasl by aredérendearande () wleligoimgaiandng i the émlgst angmmpldan cell, as
nlcell en el ar
descrifid i BlRisE PEISAIRcNST OSB! RbtcRm oAby B i performed
after stepb Cf) angnb),tb alldnfie Faddtioahl yuciEy asidde \dminidtsresistance to the drug
concentration gradient, into the mnicell cytoplasm

prior tgyfBe drygss agmaripration; oReliyentiobibe deig adbingreductipsyef; the functional
nuclenE Qad quﬂgc&iﬁ’ génﬁ% JE?)Y Gn QHY offer td?%uﬁ% gﬂél‘e‘&!lg v The

rocedure and R ¥ or cdr I'ng 1'nto

o CETb ﬁf'va%@%f R 0 rEHRG & ifhns. For

examplQl rdiligsy edre bOt delvered Sokallyl, e,paielﬁfbrﬁtyug(:‘md:lﬂdinlgw du}bcutaneously,
can be dissolved in an appropriate solve
mtravmaﬁlw iatramysqylarky, dntrapgritensally, saslélbmaquwna tqplcqllw@ﬁ&fiennally or

by lmga{n?t nﬁ mggr grlsegogial 3 Iﬁhelﬁ%yﬂdhg&’alggtgfjeﬁéﬁt&ug is easily

on |
ascertainable by those skilled in the medical arts.
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PBS to achieve a solution of Paclitaxel that is partly
diluted in agueous nedia and carries mniml anounts
w@boobloz7860 gani ¢ sol vent to ensure that the drupCT/EBRAOS®2984
in solution. Mnicells can be incubated in this fina
medi um for drug | oading. Thus, the inventors
di scovered that even hydrophobi c drugs can diffuse
into the cytoplasmof mnicells to achieve a high
Dr“gHWHYﬁaﬂﬁbQLPFEHPIy significant cytoplasmnmc drug | oad.
This is unexpected because the mnicell nmenbrane is _
[0084): Aitheughadiye delivgiyr eashedsiue Vishewpleationsi andsns, aciféwery\muacmmlcells is
ul e - r n i f
preferflaf R Hleh L BT kol lbE PR So eV LPRBRRGSs nereoy

incorpofutetl by mtererel | $n Vthltshregaldl[ Uke Ilﬂmldtgﬁhaﬁib”dlstfolv%dathat the same
reconb|nant parent bacterial cell under conditions

mammakiap qeHgicapnee suscerifulby cediansiected by targgied intaels mipigells that are
packa%e: PRh %ﬁt?ér a}gﬂgg(&aﬁkc 1350 'eQaﬁE ﬂ}d&goﬁﬁ%ug[?w%%gzﬁglz&%d minicells

ug I's re Into th asm of
can trdvafricen inedmraelidn cdfy afteo(whmhe:irug-pgd«aged: misicells eamcdxlivegdrug to the

t he cell ul ﬁ qgosynth athma for .a desired gF
Same ‘83‘??“}5‘ an fhioPLIHg 4o ‘F‘B? R QriYRergIsHe AR et isct al
in that is capable of producing minicells. Cenetic
[0085l Th%gara 6A11 b Paskneed ARy saprEne griniceld fiumdhe finstiepal nucleic acid.

Altem'éﬁ%f%ttﬁe |4y Oé’bﬁﬁ%@gmgéd tﬂel']s%.rrg:rﬁ{gn%/%lltgy t{}lll t ctlé)nfllhréuclelc acid.

1 asm are acteri al
Certalbaimgsraaalmt(e;d:cophmsrmd!md: hcitihandl ptﬁglud‘é%erpat:h@m@bédtug and nucleic

cterial cell _divide d f ny .mnicel.ls
acid i 1§ SR TERIFL EPLFUT HORA KT fagjorac with DNA.
asm  The pre-packag ed m nicell s can be purified
WO“bé“ﬁ%?"‘%u’i“ﬂﬁ%ﬁl@ ghithe ewpnmpwqmme atslutifrm?ﬂta@é%tsty of drug to exert the

t I 0
o' L4000 U pIELDRSRLRLY 52 Ehipdyalio, LSl o
contaldesd,lglthm\nbé vesicelld ararhietegolagowse onﬁirelgni tortheliimikcélld, I@taning that the
. ptai ng an expr ion plasm d encaodi t he drug under
mm‘C“g nBFER teé‘@tge E {noy ﬁEﬂ@éWeprsﬁa%ﬁﬁﬁﬁtghe drug is
transcribed and trans|lated within the mnjcell. Drugs
[0087} Qeélll}ydmmvgkc aadhydrophobip slraghcant heoprekagedoie laﬁycells by creating a

concelﬂﬁa)fﬁ'n%r Qgélﬁ%fltﬂe gxrugl i g%?loca Lcahdiye rﬂgal'u}ﬁe (?1 ﬁﬁ?%ﬁlcells and

uces a or systemc e
the miaiveliely®plasa. t Wenh el qxtnaacﬂrﬂmsmadldnmmmmss a highgsdrmgrobeentration

not cC _or. organic co hout.limtation
than (e QI BB e g BRGTALS TANFSIAONG i edee g ggpdient, into
the mﬂR:'eHQ;Wo ﬁrsmanWhelfn tm&lberﬁ?dﬁloh%rﬁié\{tei.‘??e@&sé@ thdWever, the drug does
unc aracterlze They can be in various forms, such

not mcwmn@d”@ mml@d;lgl B, prootdaee hiad mglnqg\u&m@e@r drug loadmg mto mmlcells
s a5 R RPEE i %l?ﬁl&ﬁacl R BB R PR o e aurac e,

o088 T IoFRI S S M s L SR 5D3bB: o, e ity

can b Jlesolwéaein aﬁ%p%ln%ecsowe%asFoﬁ@slahﬁm@fpaemtaﬁasoanab@di@s%wea inal:l
or ganl c catl ons, for exarrpl quat er nary amonli um can

blend & etherel. andesremaphare £ Lo fpalyathexylated aster bk dellovenst by ¢ dilution in

PBS to a((j:hleve a solution of Paclitaxel that is partly diluted in aqueous media and carries
minimal amounts of the organic solvent to ensure that the drug remains in solution. Minicells
can be incubated in this final medium for drug loading. Thus, the inventors discovered that

even hydrophobic drugs can diffuse into the cytoplasm of minicells to achieve a high and
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am des al so can be used. A drug that is water
i nsol uble can be used in a formthat is a water
w@odogbrs3deri vati ve thereof, or as a base deriRal/iB2e08/002984

thereof, which in either instance, or by itsdelivery,

is converted by enzynes, hydrolyzed by the body pH, or

by ot her netabolic processes to the origina

therapeutically active form éOO92],LBefuI dr ugs o
therapeyfically signpacant Kslorlpsmis druggload s Thispuwesppped besapse the minicell

: c

membRAETE Somfled HraR UM OBhEpRARRY Buafut WERIMbfid be expected to
prevempdiffidiargofdndrophibbivgnelkezyleemto thkeicytoptam.be natural |y

occurring or produced by reconbi nant methods. [0093]
[0089|DAH@beit firthodr 6 RblRGt athidels Ghigls ai drag imWlvdsdéwl@iring a recombinant

resi stance have particular utility 1n the invention,

parentshacteriah ogll nenden|ceadisions speh ghat thie npareryt baséeriphpell transcribes and
‘ CerioLi ’ veli i o
vorsl LA cn B WAB Bl S S LR B e
parentdatterialngetl. NEdp)examgleyagient dlusiee esdodind theicatuldr bigsynthetic pathway
e.d. acljtaxel). [0094] In general, cancer . )
for a i ishirnd Fambe 3@@?& ndfransifiresd PRGHPAIFRIFECieNaLT RN Bihissapable of
produ&ﬁ?'mittﬁb%fl@pl}eﬁét%g%ah%ﬂpﬂgﬁ dHdt (RSN FUSE hPSene cluster results in
nitrosorueas, ethylenermne, al kane sulfonates,
biosynthesisafitiedrug| veithin tim coopasm of theparéntibdetaaalaaedb,dgjing the bacterial

urin nal o anti met abol it es, l at e anal ogs -
eytopl Gt WX AriReaw L et oS 5ell i ToA progeny minicells,
the mihfRRNé SRBBIAREN itKENdRiot i@l theid RStIpRASHD NThe %G@Bécﬁea%ed minicells can be
. Exenpl ary chenot herapy drugs are Actinonycin-D,
purified] yeansh suimble winipglhpuriBeasioa, praegsariagiudimgethe mnetipgology described
Bi cal utam de, Bl eonycin, Busul fan, Capecitabine,
Car bopl atin, Carboplati num Carnustine, CCNU,

| o ambuci |, Cispl at i adri bine, CPT-1 | .
10090/ SR R0 SBRGET desthed oL anfine kel Wik & e Beligs cultuing o
recombh@XAihicelaB A JdAzinCan EEéSsTOAPI4sid e@é’dﬂi% tHel drh under conditions

Dexr azoxane, Docetaxel, Doxorubicin, DTIC Epirubicin,
such tit Higl gene iepsaring the slses isdeanseribedand diapdated|withan ghsi minicell.

Fl uorouracil, Flutam de, Fotenustine, Gentitabine,

Her ceptin, Hexanethyl am ne, Hydroxyurea, |darubicin,

Drugs| f osf ami de, Irinotecan, Lonustine, Mechl orethani ne,

Mel phal an, Mercapt opurine, Methotrexate, M tomycin,
[0091\Dtugs arseful M thexavintionean Geainy phasidlvgidalg lor phzmmhacologically active
substag;f-aetmtlﬁx%r . tug'%t agﬁ%tlrgéflgt@ltl gé 6?%%%&%&?5-}{? _ggi%%a’%, bp%%tlicrh?érly mammals
and huphdrRPtDARSI dAn bEAIBXdahRNor JRAREAUPSIRds, WeIRRYirfi ation, including

Tetrazi ne, Thi oguani ne, Thiotepa, Tonudex, Topot ecan,
peptiday, posiainpheusleiT afidat andxamall mylagbleasanynef, which sran $eeioheracterized or
uncharVi tnqgsci n%‘heVicre]lgrbeel ol N8 ou{Horid ’su%ﬂda )&el ﬁda' [0095111 olecula

OSSH AT cancer e mentdt Wer apy HPUgs A% oMe %rrgﬁgemo ccules, molecular
complétdsyplakinachlagiesllysacuptablesalld)isoélegehyaiiéthloride, hydrobromide, sulfate,

cycl osphosphani de; al kyl sul fonates such as Busul f an,
laurate, npAlmdtates aphospkpt®di PHEIS f Biffateabaratgi mestatp, cmalggte, tartrate, oleate,
sallcylgt%ﬂ )%/'P&el g?%h#ggrlgc%gé&?ﬂg ' drNEst, WhRd %?Qnetgg,d atfiiRd %B%rganic cations, for
example, quaternary ammonium, can be used. Derivatives of drugs, such as bases, esters and

above.

amides also can be used. A drug that is water insoluble can be used in a form that is a water

soluble derivative thereof, or as a base derivative thereof, which in either instance, or by its
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met hyl anel am nes i ncl udi ng al tretam ne,
triethyl enenel am ne,
wao eooepyisenephosphor am de, tri et hyl enet hi ophos phBCr/EBR0es002984
and trimethyl ol onel am ne; nitrogen nustards such as
Chl oranbuci |, Chl or naphazi ne, Chol ophospham de,
Estranusti ne, |fosfam de, nechl oret ham ne,
nmechl or et ham ne oxi de hydrochl ori de, Ml phal an
deliveryy\ig ronapitesl bheraatesr hidrolaed dii Fhesbedie PH, or by other metabolic

itroureas such as
Proce%annus% lqgléﬁ%?%?é)cta S@"‘I:t{?\;elcijfofrﬂrrustine Lorrustine

and Sti ne antibi.otics su
0092 4] %%gr%%de%m% H5jc i P pERaTPPRGaa B8 g, eytokines
cytotoRIce agatis, Nfuclésgtit Wiﬁtﬁiuﬂds CaldigabeamisdtbpesCatedprdisNand pro-drug
Carm nonyci n, Carzi nophilin, Chronoinycins,
actlvam@wmcwhlch Pay ke pg,tyradiyrpccg@tn@rqj predused by recombinant methods.
6- di azo- 5- oxo- L-norl euci ne, Doxorubicin, Epirubicin,
[0093)EDorgsishati are affdetethibyi alassival mwltidong visistanke theve pantisylar utility in the

inventg\égo e%sohlng%aﬁ(?(j cg:_\[@ al a (a:%t&?fgdlv\{gcaﬁpé}rﬂei ?flthracyclmes (e.g.,

doxoritaéiar bkl @alnor@bica! AT trﬁnscﬁbﬁ@ptlﬁﬁlﬁﬁbﬁ, (el@beicEihéthfcin-D) and
Ubeni nex, Zinostatin, and Zorubicin; anti netabolites

microwhels stabiliing druge kg epasidsl) | uor ouraci | (5-FU); folic
aci d anal ogues such as Denopterin, Methotrexate,
[0094Plnerg§pcxelri nancandchﬁmqtmramxaagentSparei peefarred odmigsucHJséul cancer
| udar abi rca Thi a
chemdpgHRY, SRS R, RS o JERP bR HBlepgimine, alkane

sulfondeaci iehdtxﬂ@,, Pratinaml | 8brApourldsl Mpirithidify/t analBEse, purine  analogs,
Di deoxyur| di ne, Doxifluridine, Enocitabine,

antimqtabplites; diokpse «’ﬁﬁkp%r Fauthr@mhwe nigxangeh vayacalk@@@r olgpoisomerase

nhibiEE AR | ROPIRAR Lo Sl FRh L gy ere hgingmyein-D,
Alkeravyi Avagl, UAﬁhshtdIbtée Ad}zﬁbtatgirﬂtﬁcﬁ BﬂINiUTBIldadmhmrtE,, Blebmgcin, Busulfan,

ci.d repl enjsher_su as frglinic, acid; aceglatone;
Capec&?‘&l&?)hgéﬁ}?alﬁ“&e %‘géﬁ“&{én rﬂwlé\ewqu &%l%rambucﬂ Cisplatin,
CladrifiiBacEP e, B%ZElr ghwbmlo%' S@ a!'raﬁﬂ‘?e ﬁl?c’?(a&r binoside, Cytoxan,

Def of am ne; I quoné; Elfornithine;
Dacaranot[Dzmtmmnacmt dbzemoﬁtbmghuaedrazg:ainle; lli)ncniakelat[k;xorublcm, DTIC,

. hydr rea i nan; Loni da t oguazqne; . .
Epirutiyi, A PR Rbidar FldaisBieo dy Aotopracil, Flutamide,
Fotemﬁﬁﬁﬁa NME§emdiiabaiey b'I—!?érE’eptiQOd Q—W%Het}igleﬁmﬁé | dHydroxyurea, Idarubicin,

ﬁyl hydr azi de; Procar bazi ne; K(r); Razoxane; )
Ifosfarsldz:of ririaptecapi rlbgapsting urilechdorathsamie” deltphalan, Mercaptopurine,
Meth ek%é' %f?&% g I\%totgne %QL&FO%J '(?)Iahl)f)h?l? rteacllggcgllt hlgal}ﬁidronate,
i Earhari nnonust i ne; obr

PentothtrQ| EHIicQﬂrlycle prfo@ﬂﬁlZmeGaRmeﬁmabe SNr&idBﬁOSlréiﬁozocm STI-571,
("Ar ; cycl ophospham de; thiot EPa; taxoids, e.
Streptw&em,tBaeapm(emx&m%olormest@ﬂlmgl@ﬁs séraamea ah&ﬂuerglye Thiotepa,

Tomuge,r X, N¢§ &Qcanmi"re%g‘lﬂgmeﬁ?iﬁfe'tre@_ @X(?_ﬁgﬁg '@hl%l?sime Vindesine,
oul enc Ror ér ny, France ora uéil;
Vinordtbime] VBHi6nand Belodaoguani ne; Mer capt opuri ne;

Met hotrexat e; pl ati num anal ogs such as Ci splatin And

[009510dsdfab taicen chamaotheapy i diags plsatinelude akymﬂgi@en(s\ﬂﬁch as Thiotepa
16); Ifosfamde; Mtagnycin C. M toxantraone

and cyclosphosphamide; alkyl sulfonates such as Busulfan, Improsulfan and Piposulfan;

aziridines such as Benzodopa, Carboquone, Meturedopa, and Uredopa; ethylenimines and

methylamelamines including altretamine, triethylenemelamine, trietylenephosphoramide,
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Vi ncristine; Vinorel bine; Navel bi ne; Novantrone;
Teni posi de; Daunonyci n; Am nopterin; Xel oda;
wo bangemseat e; CPT-1 | ; topoi sonmerase i nhi bi t oPCTRER2008/002984
2000; difluoronethylornithine (DVMFO; retinoic acid;
Esperam ci ns; Capecitabine; and pharmaceutically
acceptable salts, acids or derivatives of any of the
. . above. Also inc| uded are antj - hor nonal agents that act
triethyjenethigpiosphaommidanjapd t trBethletomelamiig; opitiogapr SusiaEds such as
ti- cl l e .
Chlori@ll ¢ RMbAARAZINGC! [ ChABARRLEHREY’ T EREBRGRY | Ifosfamide,
mechld:i)edtanmydz, amzéHl@rthaminoX ok klee, h}}ﬁemhlcﬁr&me Myiphilast oNeyembichin,

fene ( on) and. anti - andr ogens such
Phenefpipen sfﬁllmwﬁﬁ"m i P8t R BUHGLGHES QCh i g ennustie,
Chlorcﬁ%&fcfﬂelFd?emﬁﬁﬂlegll%mﬁﬁé”Nﬁﬁu&%eaﬁﬁcﬁmaﬁ%ﬁ?ﬁﬁl LRtibiotics such as

aci ds or derivatives of ‘any of the above
Aclacitgmiysihs,drAgtgnoahysin,i nohthoen ey, ol«?\msrmeExa’rpcbmgcm sQagtinomycin,

t okin re | hoki nes, noki nes, .and traditiqual. .
Calichfnii o Chrabiciny, CARBROMPALH (Ua aABG: «HEOmpiieinse Dsfigomycin,
Daunogummh hDEWGRESInS UCLd RS o FUGRNL HoPMhEInElOT MéMrubicin,  Epirubicin,

N- net hi onyl  human growt h horone, and bovi ne growth

Esorubiginnddambisir, aMeyediomyies, mytomyoins: oxyerpheneliqiacid, Nogalamycin,
omﬁ%&hﬁsub ;Slmny‘éi axi otﬁ @Whgx'hl{)hrr%g éﬁgggﬁéeﬁ&p#‘ Sorubicin,

Strept(SrtlglfiM| ﬂttep@zb@nhﬂbmﬁbe(ra'iahﬁ,, Ubedinhéx, e Ziostatia, hmd”TDZ@rublcm anti-
patic growth factor; fibroblast growh factor;

metab@ﬁm aeqh ﬁs l\ﬁqta%tmagﬂ am!aét%lggﬂuraﬁlur&éf%éﬁ» Acidr apajqgues, such as
Denop@égql I\Peth&}gxafaer P?err‘ at eginh'ﬂgn EGIE lg(?:%% such as Fludarabine,

nadot r opi n- asso ept|
6—merc.ap$cq1uhae "élmdnillb’talle aahdngnmglianﬂrwctpyrlmldmbemaldgs such as Ancitabine,

orrb oietin (TP erve tors such as
Azacitgipe "o BRERGdiRey | GRS oo UMaDFan Qs BTG o Roxifuridine,
Enoc1t§91%0'l:$o>&u}_ﬁ:r§') aich-pg. T@r@eﬁﬂdsu-gﬁ:as Talbﬁ&‘éhé NDrb#Bstanolone
growth factor-1 and -T1; erythropoietin (E

Propiopgtee oiEpiinstanek f&c@mm@tanent and erastolanterte; asantl -adrenals such as

ammo%l%ghlymd ug%ﬂgtanﬁ,ag?cggﬁg% rjo l(? a%tgll:rg% e%tislhgg suc‘?}lC 59 "Folinic acid;

aceglaﬁfn@ﬂ%l&ﬁjhb?pﬂﬁﬁﬂ@p@l@l@@l:aﬁﬂ&l%lc afetd; Amsacrine; Bestrabucil;
granul ocyte- CSF (GCSF);_ i nterl eukins (I Ls) such, as

Bisantyqne) Edpfraxate; Pefofamine; 3Derpgc104cm1: | Diaziquong; Klfarmithipg;. glliptinium
L 1 I t egr
sectat Eele gt e ity SRR Mloguasone

Mitox:ilmrdnadIMq:ntizhﬁolanIdltfalctmd: i Bemtdstati;) Pheqmmﬁs,eﬂlrhmbmm, pbditqahyllinic

oki n ncl ydes prg ns_from nat u sou
acid; &retﬁ@ﬁ%@s TR&R a%‘@?l Péf]‘f‘?ur%a%ﬂ%‘&“%l f1és | ‘mgermam“m

tenuaz%ﬁfc' V&l@qutr}@tcﬁf&h§ ob tbe2ﬂﬁrlth@ro§W£}ﬁﬁlecytL%iH&ﬁs Vindesine;
[0097] The drugs can be prodrugs, subsequently

DacarlmmevatManncengstmeby Mitpbroditoly- abtiiolastdlng RipeyramanhatGacytosine;

conver.ts ,, rodru uch as..a Ii dyl .
ArabingRilier{ i B Y doRpaRa S HoBRE; dids, e goaRedliengl yAXOL®,
BrlstoFMyefsnSE]@lBBeOn&iS% 18&6@&37[841) WQI 1R 1axtH FTANOTERE®, Rhone-

Pat ent . 975 In general, the enzyne corrponent
Poulericnc |Rafess aﬁ\ylt%/zynﬁra@a@abl €hk9trarabwhg Gemgitgbioer uch- tlnoguanme

t t t ti
sl B e SHBRGH, sy et 5 TR AN Cotatn
Vinbldstineralplainufe | |e&)p051de (VP-16); Ifosfamide; Mitomycin C; Mitoxantrone;

Vincristine; Vinorelbine; Navelbine; Novantrone; Teniposide; Daunomycin; Aminopterin;
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[0098] In one aspect of the invention, a mnicell is
directed to a target mammalian cell via a bispecific
wo p@anelsas descri bed in published PCT appl i cat POTEB20YE3/002984
05/ 056749 and WD 05/079854. The bispecific |igand,
havi ng specificity for both mnicell and manmmali an
cell conponents, causes the mnicell to bind to the
mammal i an cell, such that the minicell is enqulfe

Xelod% Heandianaiei GR ol topQiprineiBse frimitarJrbs 29001 di O&an@h}/lgmlthme
(DMF(?ﬁlrgﬁﬁcﬁg ac[b‘é h (ié/l}lgp&rlr%feﬁlt%;mé d per %ée%ﬂcg T)! lacceptable salts,

is targe el'rvery can orme Y
acids oprderimatinesrod,an@rofhind Abdve. VAo irdlddddrary iahtichormh6fd Hgents that act to

Contacii3 bet ween bi specific lig Cﬁnd m nicell an
5oy,

regulatgednPIbYANQIEIONE @5HOR OB IHMORS $HICK ASANI-GSrogras Weliding for example
Tamo %S - RERKifehk, ViaY, cﬂn&t?%e' v M‘)ltll’?é h&) Rhefa8h1RE! & t P{gg ofxytam0x1fen

mnister a mnice feady has the bisp
Trioxlfengdﬁ@bxafehadhmbrismmet AndHigsgmifensi (Fatdstonlyi ademitiFargirogens such as

Frutamiged R BR6 BRI deo ol Fisc 2Bl RoRrCER SRE daggaceutically

acceptiﬁ]@sél@r 8845 Wérw'afivé’s'dﬂhn RArugramtével y, bispecific
l'igand and minicell can ge separately adm nistered in

[0096]VU§’e?ul (Frgépg so%ﬂh@@ky@ﬁfn\é@e@x% 1R1 GTRGER fc! rkm Qaa?ggrmphokines,

ni ce an cel so can oc
monoknmie's ard maheonah polypeptodeshormonks. r icludad emeng thodytokines are growth
el enment re i nqubat.ed tﬂglet her al,l, at onc

the t
hormol PR At PHERY BreY B IR oRe BHEe P TEmi B U s eid bovine

rowth Ho%ee?ﬁfﬁﬂh ofdl hém$InRP thYr&RinePMsORHE NprotstligetdlgxiRNProrelaxin;
e bi -specific Iqugands arepfwrst i ncubat e% t ogether to pr

glycoptaseim hompnes fiueh | asgmticle astiyenlaténgrharraend ¢Sk &hb{rcad estimulating
hormo%‘J:1 z?SH Ca&'nb@ ﬁu%gim drﬁsg g%’%n%? ! gl?ﬁ# ll’?e ? gg@\%hhﬁ befast growth

peci’f ncab

factor;Cgrblagtin plabaW@ld ldeyogen; tuihorbatdrodis hdtbr- meﬁhldCEﬂ | n‘aulleﬁrlan inhibiting
conbi nation of one or nore in vitro. incubations and

substaggey dneussi sPnadplepIarasseaialed (gRtigs:i IGibins peteying yascular eI:ndothellal
It
grovt] o000 hreefi B{inbopdii, CRETP oS e bacf ARp B NAGED; platcle
growtldﬁictoretrmﬁqnmlngcglnowm fammszll(]]GEppddchabImEm and ﬁ@geﬁ ahsulin-like
I'1s,, inc)udi el at . no
growth Bevateh g, i Biiopriel Ll otaidSeigo b Toss, iwtesferons such as
mterfeanUdt QB'ah§~ %%!or@@mhﬁmdgéfa%%chs&) arbwa@%%erémﬁga@sp (M-CSF);

anti - Opol ysacchar i specificity on one arm and

granulacmtfr -miderRPphage €pF iGN rC N iand @rambetypt- GSFs(&CoST»H)s entesteukans (ILs)

such a szof&{‘f g??g](,léét A ﬁgeﬁyp' gﬂré}e .91 1012, 1L-15; a tumor

necrosi3ActBN AGBCA TF &edrl ENF-Phase ottt b&lyp?ﬁld&dﬁctbtmgcludmg LIF and kit
ovari an, brain, breast, prostate and skincancer cells.

ligand (KEdodre ,useq heseiag fl"qeéq:@rﬁytngupqunﬁbldﬁsf potsiRS r@@ma&pral sources or from
recomﬁﬂgﬁ fl %ﬁitére%dtb @cﬁ??%&ééf? %],Mlvgl% o?ft %ve SE%uence cytokines.

agocyt ic ce ar ge ceI
t|on|nlude an afu ¢ctional
[0097]nﬂ'b g{ucgs %anbg §r?c8'ug§f su%sequenttly a\%’veﬁ rb a prodrug-activating
enzyme that converts a prodrug, such as a peptidyl chemotherapeutic agent, to an active anti-
cancer drug. For instance, see WO 88/07378, WO 81/01145, and U.S. Patent No. 4,975,278.
In general, the enzyme component includes any enzyme capable of acting on a prodrug in

such a way so as to covert it into its more active, cytotoxic form.
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be introduced. Desirable target cells are
characterized by expression of a cell surface receptor
wao b@v/0278pon bi nding of a ligand, facilitates PCT/IB2008/002984
endocytosis. Preferred target cells are nonphagocyti c,
meani ng that the cells are not professiona
phagocytes, such as macrophages, dendritic cells and
. Natural Killer (N cells. Preferred target cells also

Directing-Miniegls ?%Pecfim&bﬂm'[‘?b%@“@sef ul in the targeted
delivery net hods of this invention include any agent

[0098}) Insanetsispers of sheainyanticns @ roimgedniediredad &o 8 gargett mamhialiamgell via a

ipelfh, U AECASEMBELH, BByl Bt g SUFLSLIPY 090745 o

WO 08/8pg8354al The Bisp&tRPligind; Madidlgespedifitieg f@t bdil minicell and mammalian
endocytosis. The |igands can conprise a polypeptide | . )
cell cogpgngnts ceauprsipeminicet donpindetarthe mpammalianesliapuch that the minicell is

engulftg(?1 g{)ﬁ Eﬁee%én%rg%%s cel'focvhﬁf%g?p%uﬂcti P RRES ]fa'cfc%:ie"f'p%lggs@i into the

carries speci ties tor a surfa
cytoplasmmpdHthemharnmahiacteadl. | Thik yardeted delivarnrediodroanibeqlekforraadl in vivo or
. . for a. surface conmponent on target mamualian cells, can
in vitrgyeor hothynei o MdgRMFROt 0 target the ninicells to the
target mammalian cells in vitro and in vivo. Useful )
[0099]) Ceprincisbetvesn ibigpeaidie Hgandptrainicellepnd, manmaliangicaly can occur in a

i ' chi i G Y .. -
b35S 45, BB BRI Pl st
already hasrdatebispecifioligandnstraghed td &r i Bhius( minisglE difpecifizi Ighinddand target

to one or, nore domains on the_surface of intac
cell allgrg 3wgggl%wmw pdbs Fﬁsee%ﬁ%ﬁgq@-t@%ge&ﬁ'énwc%ﬁéches the target
cell indQPRI RuteRALVAS, BipEERE 1i@find B hAhi9Al catbl %epap;ﬂefén administered in
i gands prefefably have~a first armthat carrie
vivo. specificity for a bacterially derived intact mnicel
surface structure and a second armthat carries
[0100]sPemtadtibetweenfthe baspad fivdighads, ashicelisanidanameaiatitmg telisealso can occur

uringofGR GFaBPy. nsbRotinYh $1HondEnBEs FHEOCEY fie tifes Sements are

incubafed ttogée’tlﬁl&gam at ({n_Qé-.og]lteﬁ%[iv?@f‘%kﬁ@vﬁ&n&?&ti@?i &dd lye:I Sé?fdrgﬁg In one

m ni , It 1s desirablée for one armof the I1gan
examploofirestepadsef dpprdash, miracadispoll ps-apehlar lighnds ermplarseinculdteditogether

to fonﬁlﬁ%ﬁgﬁﬁlﬁ%cagl %Q@gf@&g@ngllgggy&ﬁe g trtlﬁeg{ inggﬁgtg Iwzﬂh tca?glelt ‘cells. In
anothe® XdXbfiplce hi§pReifld Baalsbire dirdg indubhtdd ewitielthrget cells, followed by an
) surface-exposed pol ypeptides and carbohydrates on
incubagign erithhEnpiceles A eabinadornof ene gemprarie Viroinguhations and in vivo
L) ' . . | el . .
odmin g DB B0 Y A8 ep S iR BEF PRAIRARA pre ot o
contacene arm of the ligand is specific for a surface
conmponent of a mammalian cell. Such conponents include
[0101]CEhd irfihiods oundothei fife. tapgidd delsveay dpproRet Y batadlBy applicable to a
whet her characterized or uncharacterized, Cell surface .
range pbawpinaplian eedlpeinchuding edllssbatcagrasily ase refeactaryttprigecific adhesion
r- i e C i , . L. . 0.
ot AERGRAR oI HLALIE PP YRS, RRRAERELE bl it amio
polysatdtaridexgeeifigt on bine drar gad aeil-HERQr reveptor confanti-EGF receptor
.additional selectivity for targeting the cells to be
specificity gp dhe Otf‘ﬁeqrgb‘ifﬁl:@auﬁibﬂ@ miucells 42 5 resnegtiygpeceptors on a range of

target non-phagocytic cells. These cells include lung, ovarian, brain, breast, prostate and skin
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delivery to non-target cells. [0107] By way of

exanpl e, one can target tunor cells, netastatic cells,
woamemtmsure cells, such as endot helial cells BCMIB2008/002984

snooth nmuscle cells, lung cells, kidney cells, blood

cells, bone marrow cells, brain cells, liver cells,

and so forth, or precursors of any selected cell by

selecting a ligand that specifically, binds a cell o
cancerggeils o More@vaspthsretiieient bigdingrueqsdes rapi erdocxtosisofripy gxnicells by

each oPtheGRhn! g@%ﬁ&qﬁﬂgceptors i ncl ude carci noenbryonic
antigenph? : I

ch is overexpressed in nost col on,

o102 PRt Beuy of iRk o RF S ENO RER PRl B acia s o

be introfifed 2 DeBigable karget@eNBard)chaitldicgiRed by Ex@assedi dfia cell surface receptor
overexpressed in breast, ovarian, colaon, lun

2 1 ( g,
that, ypopsbiadingantl acligands decilitaiese £8dqcHnst: etPreferred 2apgy .cells are non-

: i d g t g [ [
phagoBic cMRingHALUD. (AR A Ao AR RoroF phillocyit Sk B macrophages
dendritiboslés anid Ndterab Kelat(NKeats. aPetferedkargaoeel Is ridbol are alainmalian,
| ung and prostate (Sal onon et al., 1995);
(0103 pEigahdxghsetsinhaheitat géred &feliOéry (ko6& 61 thisd BBRhtion include any agent
transferrin receptor (Singh, 1999); serpin enzyne .
that bigdniel @ gurfacecpmponeRinch tareteoelrapd de @ syHagreprnPRENESN a minicell.
' - | agt: f r
PrefergtfL 3 s i@ konti Sl or § B0 A1 is ATAMplhr APLARIY, EFERPRE capable
of mediddngaadoéynosinn CEid Higidseedd cehpade a pIQRptidy asdior adarbohydrate
endot hel.iagl growh factor receptor (VEGER), . K for . )
ComPpOgRt _-%%bloggeér?é% Pt ighgr-abyt ¢ @C@ip)eaf{e angifggy that carries
dual sgmﬂéig_@s &r AburfactWRponER 88 BabtEFARE @hrivedinfldt finicells and for a
el ectively overexpressed 1 n 90% of° nonmuci nous
surface vampament an dangenmemfr@bies ekils) cande lused eff@dR)ly todarget the minicells

surface gl ycocalyx (Batra.et al., 1994): carhohydrate
to the rtgr@gbmp‘gn%ﬁu(fehlﬁ dn (Véf{o gpdm 1vg\§)4) ’U]S-%(%b)ls%?(%ngﬁ(i) ncluc}e receptors,
enzymieSTBIAIAE pEptides, fuSieRRhMeriMtofens andusiRiIUholeailegene

delivery to respiratory epithelial cells and

[0104PThE 3Qkinn 6Pk }Sd}@@lﬁﬂeﬁ%mﬁf isl HAge %St%%sﬁﬁnﬁléﬁ Bridfia: (i) specific
Cystic Fibrosis (Kaetzel et al., 1997). [0108]
bindinprtebae pethoré damdins oorthe swéacarfiiitacti remicetid/and (ianspebidigybinding to

derivatives. used her.ein he, tegm "ant i body.
one orgiots palion % stk o B res! Afisecliils Beviae Ridfemyty fpve a firs
arm that chiRie® lspédifivity Gord£ BEEt3LialoN d&ivedNinkd¥raiiagenisarface structure and a
response. The term "anti body"” includes polycl ona

|

secondypymp H15é chmries sperdfieibn | comammabian seldisuefaceagrugiure. ach of the first
ihb iwvat | uc i hai.n - i . .

wnd SO OGNS BB SRR RS SbbRRGe. even it

multivdk@f.ul in the present invention also can be obtai ned
by reconbi nant DNA techni ques.[0109] WId-type
[0105&%& Bidhg o BaRvtEridiBlderived YiRRENS & is Qadifible fordné dEALE GRlligand to
eavy chains and two identical |ight chains. Both
be specifisefor #ic @iojyrapehagide chmipaseinfa linonetysprchpdg fryad on the parent
| : I p | T
sscte] 8 QuBE YN AEle Bl o oA I8 i i
include &gl Gnffaéd-expo’ed] polypeptidegadridi calbalydeunés o dyteanembranes, such as

conpri se an,_antigen binding domain )
outer-membrane proteins, pillg ﬁnmbrae and 8age?la cell surface exposed peptide segments.

[0106] For binding to target cells, one arm of the ligand is specific for a surface component

of a mammalian cell. Such components include cell surface proteins, peptides and
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that recogni zes a specific epitope. The regions of the

anti gen binding domain that are nost directly invol ved
w0 pooat2isbody bi ndi ng are "conpl enent ari ty- det erai/IB20¢8/002984

regi ons" (CDRs). [0110] The term "anti body" al so

enconpasses derivatives of antibodies, such as

anti body fragments that retain the ability to

specifically bind to antigens. Such antibody fragnents

carbohydeqterl evhethst chargeieriead prunchagasiasized ndeellgtitage ecaptars, especially
d I

those chkétggnofb aﬁ@%@&gcgé;&h{bb% ééé‘tgdq'géﬂdgg Iogls,l i Ifag% de%ngté}? 800 surface

compdnaits féatargering b Sdyh tecaptoes)if mmeapmmg oh the mype cell surface, confer

st il o PLIGREGRe £ Rsvyeiahe oty Galine e possibility for

delivef)! tB9@nl18QECIIsF(ab’ ) 2 (two Fab ol ecul es j oi ned by
I'nterchai'n disulfide bonds in the hinge regions of the

h

(010788 Yoyt B?E{Eﬁ-épl le d?rgégég?%rgét tuﬁlg)gc%ﬂs xﬂg}gﬁ%@%gh? VARV re cells,

such ad |endmheldal teollpand §rhestarhusepd ¢cdioedung asls adﬂdlﬁ@/l-_oellétlbieod cells, bone
variabl e en- bi ndi ng det erm native reglqpn of

marroy; %&SeL{w@ﬁﬁﬁ%ﬁweﬁéa $ bt forth.ar BISCHISEEYO ?‘Pﬂkéﬁl“ted cell by
selectnh%gteﬁéﬁﬁ ¥t ﬁ)egﬂﬁhﬂ%gy“ma(%ﬁ @81 §Gﬂf§t‘% recéd étlﬁ'JouW&%nthe des1red cells.

bodi es, i ncl udi fragnment constit
Examgdasr tof ocrellalsdlrfarb tdceptbrsgmuii@de theylopmbf)@mablaytlgeme (6EA) which is
or, are dified to be suitable for use

overexReiTars I D Fa Eray AEghn o dRESre R, B, ST oRgHAal tact
carcinblad R1aR$Hall, 3@@3) ehé}e%ulQS h&debtbre t(HER - 220193 orTRE¥HBANE which is

been nodi fi ed genetic mani pul ation and/or in vitro
frequenl e averexpresssd rne tRast, phiatian, aﬂkongbmgcprtoytatmami deaviagl. cancers (Hung

et ot Y5010 85aL et AR L0, BBLPASER) AR BGED SprSech n a range

of solig tﬂ!ﬁ@lis:llﬁdludllng thdye ofitepbreadt, E@ﬂ&ndhiealamozle@hamdllblodg @fd prostate
are formed by grafting the antigen- blndlnﬁ§JOOOS, .
(Salonmmh ks le%waéwg}&béﬁopf%ﬁal@t BEERIAT ARIOFkh 0 errin receptor

o 00 BT A D 301100 Mg s

al., 19'9ﬁ)3 fgeroklastt growtlofactnrgieeaftén HGBR hwiacti Eedveampréxsdd @8, pancreatic

o R0 in RO AT B En B B rcemor

(VEGFRP 8P anti aﬁegnbﬁafesishgenwéﬁpp@@mermz §©w Hbsmda et al., 2002);
variants of tRe humani zati on technol ogy al so have been’

folate dnev@tmpewthe@ Valeghrely eoveaexpraged. in[ 90%2]of Hnpmmucinous ovarian

h iedatibdie y an .

carcin@fiad 108553 58 "Ehe. | 90h: NP RUARS ANRATK Paatee® P ., 1994)

carbo}i?/ﬁfdté“rédépfdif (Theinher s aecnw@ &ﬂﬂllﬁﬂy’lﬁewdmﬂ{@oglobulm receptor,
routi nely obtained fromvery [ ar si ngl e-chain

whichjg psedpl| for genegdabivery (OsesRIENory eprh laé wa@fealeq appelyve for treatment of

s P SEPPO it 1L, 5505° 2

2000, 11 a SO .
o108} F2RBeS Bl copee R ARECranbbBRRER AR o used herein,
the tertry'Rin6iB8bdy’ eAcEmpaBeEN mantinAQbHNRRhbRES e ©BRASACHL Y@ Voo 8r in vivo
variable |ight chain portion covalent]ly attached
generation of an immunogenic response. The term “antibody” includes polyclonal,
monospecific and monoclonal antibodies, as well as antibody derivatives, such as single-
chain antibody fragments (scFv). Antibodies and antibody derivatives useful in the present

invention also can be obtained by recombinant DNA techniques.
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t hrough a |inker nolecule to a correspondi ng vari able

heavy chain portion. See U S. patents No. 5,455, 030,
WON009527880, 203, and No. 4,496, 778. Bi speci fi c PCT/IB2008/002984

anti bodi es al so can be nade by other nethods. For

exanpl e, chem cal heteroconjugates can be created by

chem cal |l y Iinking i ntact antibodi es or anti body

fragments of erent specificities. See Kar sky et .
[0109lawl%1t§8ﬁa“ % aves fpu m&pé%@foﬁljm@%tt@@ igeatidal featy, Flains and
i r
two 1dEr\?[M1<f§gh§ht g?lg.qufstf?%hgkﬁngﬁ ﬁ)n Qﬁlgﬁ{a? gérlﬁé%ﬁ‘%glons which do
not vasy scpeear&i mirintallpoathersg ahsbodien obehe rsemtecdaisy add svdrfablteregions.
. .exch e, which |nvolve enz tic cleavage and . .. .
Variabl SEELGTE k. BRIGUS O 7 RerisHEr BBWP g FORFLSS 48 g hipding domain
that re8bgrites a Qp%%r?xc e{p(?t%%é] T@%Cr@gi%ﬁs Eﬁﬁle%@ig&? bihdid, BhShat are most

are nonoval ent 't hey of ten have low affinity tar get
dlrectlsnm\wdqune@ntltrw kihding aref epimpleraenthiitysdetirmigice r¢g1@m” (CDRs).

t hese conponents are engineered into dineric, trimeric
[0110]0Th¢ edrmati@ntibody’dasagakemphsses deriesives fol rmntnbmha$ such as antibody

fragm G Rt s e Abut g rPae oo ind S ftieditor Sudicangrody) ragments

mclud@@'gﬂr fra§H1‘EHtng Tag@Rhethal EAMAHE BR ARBeRBifiSAiGHaRYand comprlses a
chem cal /or genetic cross-links. [011 Bi Zlg‘em

light ¢hag‘a|an|@ naft phe heaygnehiabm bpidged rbab wls}ﬂﬁdmbnoéb ibf i (gn antlbody

fragm?ﬂt cogé rplgg fft snBﬁlg %@g%gldgﬁ%@?)haﬁm f;’%r?lg%sng "Fgo”e”é a2 additional
portio® @ﬂﬂ@ﬂ%&by QRainahfiRighGRd hingatredibe, Mabg2 (@WUjFaH'hﬁolecules joined by
can be multival ent at one or both ends,

li fo
mtercl@a@aﬁﬁul@ eibondpmén therlings regipnsf| thei hepvarrdainss 2 bispecific Fab (a Fab
|
molecgl d—%@ﬂ% W %yhl%gﬁdgp Iﬁbﬁ?lenrsﬁ gag:h gl’rl %eglg bg%llreht%ﬁ to a different
epltopél)t;) and av sdfntthaedablea hdgenobinting dset?:lmeatmbl regi]ory of4 siagle light and
twao Fv binding sit a triabody results
heavy chypof aRe ambqsigﬁlr%ﬁ &geg‘ef SW&H aincof tamlﬂ%ﬁmé? )three

scFvs, yielding three binding sites, and a tetraborﬁéy
[0111]r %@nta@tlb@dms,tm@umg ratibedy fﬁﬂg@e’@té»t gonstlugmpart of alirafrthe ligands,

they ngfelfaBIy arﬁcoﬁ\ﬁuma)ﬁ' gljlﬂhrbg afré)H{ éi 1529{0”& §‘dl{a%fe fdr W54 §h humans. So-
ever al zed man, nmonocl ona
called a‘hhmbﬂ‘db@&namﬁnésr aqraendls kmhem emfthet inat Seay e gs rI@sh’ohhc et yl., 2003.

for recept n manmal i an cells ve been ap

They haye bsgRdRO ﬁgcli %pjegjapptéc magipulation: and/qriigviiyg t@lagwrﬁdo reduce their
antlgelrsugfg#'] dhYa hefgn UGBS Mﬁl‘ll@h‘lg %@gdlef‘%@)ﬁéﬁ?ﬂb%d og & in U.S.

an ant| body that can be uséd formone armo
patentbit\bpécﬁ31910c551 Ngaidh 86489 s pet Npi é|589 lﬂbr Irh-IEWSmfﬁéem: emel, humamzed

antibofigy o8 (PSR Y FPABEN TUAGLOUR S Boghn CUBTA P complementarity

deteth'i%gQE‘%lbﬁs [TIDRE), ifF5i BQEREWAB lﬂ@rﬁmmw 8&c @ik er al., 1986;
CH3 "both adds nass and pronotes dinerization. See Hu

Riechanmp, al., 1988; Vethsepen eicalh 98k e eengratioe of b@hoqfﬁnkhhumanized
antiboggg,t lg{%&g%%P%}éﬂﬂr%ﬁP%ﬁltﬁ% ?Treg?slf%ﬂj%fr (9{1: 5rnrgg€e$ %cfd? &%’ YSidues from

the sordalled TRiricdairk QBgiofr® (FRRastpthe , mbussi parendfmAabs fﬁb’vérdk@ﬁbiants of the

to short anp hl?athlc hellce? has been
humanization technology also have been developed. See Vaughan er al., 1998.

[0112) Human antibodies, rather than “humanized antibodies,” also can be employed in the
invention. They have high affinity for their respective antigens and are routinely obtained

from very large, single-chain variable fragments (scFvs) or Fab phage display libraries. See
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used to produce m ni anti bodi es. See Pack and
Pl uckt hun, 1992. Domains from proteins that form
whedoenzmsner s, such as fos/jun, can be used t oPQI/IBMES02984
bi specific nolecul es (Kostelny et al., 1992) and,
alternately, honodinerization domains can be
engi neered to form heterodi ners by engi neering
) trat eqi such as "knobs into holes" (R dgway et aj.
Grlfﬁtﬁg%f? £ 1 Y3pghpn, o8 s 5?%@&%6&5&%&@%@&% Hgard e al, 1999; and
Knappilebft 98¢ hat provide both nultimerization as well as
an additional function, e.g. streptavidin. See Dubel
. 5 i ry. . is- .. . . .
011304 B st RO Yish i BRI SeBbdics yhich wpicaly are
recombinaiithpslypepoidesledndistingd of iavedriabley ligitagimiro fpoltidnn gévadently attached
acterially derived mnicgells into contact with
throug er g}plqgé;?q o 3 ﬁcgfesaprghﬁg] é@%@l%}@ Begvy-chgpn portion. See U.S. patents
| e . .
N 5 A N PRy B PPt affc el ureinade by
other methods: [afr examphkg ehdmikalrhe@otajugltespab bogerased by demisaly linking

. enqulf the minjcells, which release. their, payload . into

intact §ioies o5 AahAeBt AR MG SR iopn S TPy o L. 1984

Howe@e9p§&ﬂq{ét&'65brg§ga$ésf et Aot RoMhkd Hea Yesto@hicibR! @8 dePGind are at
~ligands. [0119] A variety of nechanisns can be

least twiseohs, tadge s trivemeh qanbrlegalogntiiodiese| Bispesifie agtibedies yjse can be

cell-,and . the present invention.is,not dependent. on
created by il ig Bl HERE el RS Pl e P GRERARDfiaREn of he
antibo@ HELBYIES 58 Genniedldl ; dogument ed process in which
macrophages and ot her phagocyte cells, such as _
[0114)"BeaL@PPhb aind | REGStaghdnkd GleCoRYvateri QREY RBeRIRNEABRA Binity for
over the particle surface until the particle is
target stonciies. rlweqf@qgegr_efwmqbg@ﬁs deader fraye dhese components are engineered
into dig%glg{ ?ﬁe%{rcg(%rgt&r%?g%ogcyrﬁﬁ%alt%’rt8gig<§gésﬁ\§§lllc\é§)gﬁmlfﬁ%{ty. See Tomlinson
and HigE@S2008 €hrteSEDOYY Habioreindd$ our(ah9860)1; abpeRydor®iskalk: al., 2001.
(1988). [0120] Thus, one faorm of phagocytosis involves
Such Goptugpg steHrasecrnde sTeatads ticehemiepd sad/ o genetic cross-links.
| i gand-receptors |ocated at the nenbranes of the .
[0115]pBspersio digandsTf shatinvephiaemrefsrably are dianospecbijc @hgach end, ie.,
.fsqecific recept ors i s thought to be .depe dqnt Qn
specifif 18t & irklc SPrerear qmlaienl A TgaBEtls TPog Sthele component
on tarjdtra¢lient tixaether iedd. STHEhligehds Qan et @ubivakéng@tiofie br both ends, for
coli, phagocytosis also can occur_ in the absence of
exampla rip dbe forimy o se-crbed drabgdiey Biabediepapd detrabodiesi k3gg Hudson and
SouriaﬁI 20(‘3:!'919.5aial§cgfy iis RSHi@RE R difi¥ Fo é?ieb)pﬁ%ﬁﬁ-rgov?l@}{teggsba ion of two
ehconpasses but is not limted to tthe use of mnicells
scFvs,twidth gietdsamwodosbimdmgmitel.abikkesvisd, aceatadlyassuls, from the formation of

a trivateg}efrig?e%éﬁdaﬁrgptéggyﬁ? a}erciigg glgre% E%@@g@gna%p?agt%r%é@ results from the
formatiHGOOEH A AT R 1SRG 8 Bour LRPSS, yiddihg Your Mindihg Gifes.

neutrophi | s and macrophages afe the primary types in

[0116]2%%?] ?\un{agflz%é%/hﬁﬁ{ GG n?&lggﬁc}%gloﬂﬁpﬁﬁﬁg}dié and fragments thereof

ytosl's, Iédhintra ul ar pat hogens
that hewe spdcifidied fdry respgtotse sn ohaialatien elelis, hake cheeni agpreved for human
hi gel | l i er, P .
therapgut{cguese, gn’d tglg lilstc i%bg?g\}v%rg raplaFygdgemgdssog ra].gd Souriau, 2003. An example
of such an antibody that can be used to form one arm of a bispecific ligand has specificity for

HER2: HerceptinTM; Trastuzumab.
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Lactobacilli gain entry to mammalian epithelial cells
and replicate there. Two basic nechanisns in this
w0 e@anel’sar e Cl at hri n- dependent recept or - nedi at BGI/IB2008/002984

endocytosis, also known as "coated pit endocytosis”

(R ezman, 1993), and d athrin-independent endocytosis

(Sandvig & Deurs, 1994). Either or both can be

ol ved when an engul fing- conpetent cell that acts by

l0117leﬁasb%yO§¢rsabd¢ regionsaalse «an deyfused o aohiped saee popfotein “domains.
Fusiof ) llu)mﬁ*p%&ﬁ F%T(‘)lﬂllﬁle&drﬁalhgs Cagrlg@q CHWbbth I mass a]nd promotes

I nvent1 on. sentative endocytosi s-conpetent cells
dimerizatborbr Ses Huegi dlhd|9|96] Eltsidnst,o lamlaaf Ig:ktinge-ﬂcrregimﬁs can add effector

, 0|n estin tract ona% ellal cells,
functlg'bs lép,| él'smgép er%lﬁgogﬁ prﬁgﬁug, P'inﬁ gﬂpa npy} glalagp protems %romotes
multm%%lztaﬂgﬁ | gbr Eﬁz{nl\ﬁle fuQibAadf aV\gH%H‘t fchvaStsthg agrfdh'lﬁé?ﬁll{ hteﬁc&rhas been

engu |ng conpet ent mammal i an cel w t hout t'he use of
used te ptaguge triinigntibaghesd, SeeRackand P@Cdxthumh &9BppPowainisdrom proteins that

form lgegnt % gpe:r%trsgahéms Hs/mluggclaﬁ nce &? S(Egl?eIS]g{((‘ *Fgli%tgFeciuﬁ:ls (Kostelny et
al., 15ebyoing! |éltenﬁ$&?erﬁdiﬁbcﬂm€ﬂﬁbt§hl @@Ha@hss Rak! BS @l?ﬁéered to form
adhesins that are recognized by endocytosis-nediatin
heterorimptbdr@me@ng straiegies surh as Tsnekssintohatea’s (Ridgwvay er al 1996).
[ r
Fmall%f@glé{l p\?@g%n 0&5110 o%aﬂcéeﬁ%ééfctécp Ehl(g? l)lloé?c[e l?otﬁl nﬂgtlhlgﬁg%tiﬁ as well as
an addisriaV @thcfiomra gietreprabidid. eSeeyhisdl s alqa9pyi ng adhesi ns
specific for stomach epithelial cells, could be suited
for delivery ained at stomach cancer cells. Inhalation
Delivedy tb muFédyabs.Qrbrcmmdwtdsﬁeaim;‘)aEnedenmI stering intact
mnicells derived froma Pseudonbnas speci es that
[0118F2hé RFHGS ﬁﬂ'@hef %F&Hd‘észi%g deNvdr %%éﬁrﬁ o£4 rbrinlgl'l'%bbacterlally derived
E thelial cells. Mnicells derived from Lact obaci |
minicg}igdnterdoatactwyith masamalaraettils $hai aresphagpeytesis-orr amdpedesis-competent.
tract .and adder epithelial cells, cquld be .
such aRfalff Falf, B orf Patat heneSfine oaaf] Saftct . pell ip ghemanner of
intracdlluldtagteriaR phthogerd, Hkewideleng@fGRd miMmoels, vaicto Pé:lee[s@]tﬂ&]' payload
In one aspect, there is ﬁrDVIded a conpositio
into ﬂl?d?rﬂﬂﬂl%ﬁnh@f the)mampyaliancelly  Shisidelisery q?pma@bm be edfepted without

e plurality enconpassing plasmd-free
ﬂw‘“?bp%&%hh %&gfelc acid, and (b) a pharnaceutlcally

[0119@.9\Ce %cinrﬁlél:sgqrg ctarrxl G g‘{"% vedin %%ne g{%gc? in?c%,?ll(s) %y a given type

of cellivaid the Iplreseﬁt 1hh@1tfo<ﬁﬁ§fblbﬁddp©ﬂde£h® Bh ahy partioglaél hwghamm li€ this regard.
in another the minicell can contain a nucleic acid

For expmnle uthagosiess a%aaveél-éwntqdh@pcwdadwctl meacgeRhpges and other
Thef s 0 | i ,

phagof 53l i, £ M RBASCIRESpARUERES LYARR Shcbrocia over e

partlclEa;n;fed:e welllthe phreicha nSItotally eamdopecgaAtihmgh descidbnd & “‘non-specific”

thoseigescrlbed he%e Thus t he ni cel | % ain
Phagopgiis (B JBYe VERER i irtpoai e IEERIBaP e cTeess B3 fegngemonstrated.

See Wfr@ﬁt Q'a?mesfébcsﬂebﬂ%ﬂgl Ri98®rably is capable of binding

to a surface conponent of tthe mnicell and to a
[OIZOFT‘Bus‘?‘Co%e form of phagocytosis involves interaction between surface ligands and

ligand-receptors located at the membranes of the pseudopodia. This attachment step,
mediated by the specific receptors, is thought to be dependent on bacterial surface adhesins.
With respect to less virulent bacteria, such as non-enterotoxigenic E. coli, phagocytosis also

can occur in the absence of surface ligands for phagocyte receptors. See Pikaar et al. (1995),
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conponent of a target mammalian cell. [0126]

Fornmul ati ons can be presented in unit dosage form
wW@2@9/027880 anpul es or vials, or in nmulti-dose PCT/IB2008/002984
containers, with or without an added preservative. The

formul ati on can be a solution, a suspension, or an
enulsion in oily or aqueous vehicles, and can contain

formul atory agents, ,such as suspendi ng, stabi i zi ntg
for instangeor THiS pBE ATARFh dRYANEON £nEoMPaIsES bUb iy, nphhimited t© the use of
n t i:pi :
miniocl Rt popse oL S @ Stufice A0ReSiRE I IRShing ith Jhs pature of thei
parentshabtehabnellsAlanérarmtlhgulzfeyl byf phiapotgtes dixs, ‘C;ﬂmgbeytons -competent” host
I hilized for reconstitutian with
cells) Qﬁ»@m@%wﬁ) By rmacoMage einel B SigpgbRe Rt e B o
ysi ol ogi caI saI ine. The fornulations also can be in

o121} /heoth@rr ringRITHed dpeeespr BpAandpeaapsis.sbyh Wiy - Heraceiplar  pathogens

exempfln@i%ﬁr%' @béc‘?&gof%%?mpﬁelﬁzd ﬂﬁie?‘ttcﬁzraeg n_ngl& WJIFB;J@J&P S&Ja%nonas and
exanpl e, cutaneously or I ntfianfiscul ar or ' by

Lactobiaatlli agais cenltdyr to mhaaiabian eﬁdhelml stallat amah réRdichtes the®d 27T wo basic

For mul at.i ons descr,i bed can be a stered Vi
mechaRimsgh i SHEREL TS hE T ASPF SR CPRIOT R HLSARE T QR also known
as co&@&jﬁlt eh@oc%ﬁ&x@”&&ﬂ?ﬁaﬁ h99§99§1'&’d C%tl%fuf ﬁﬁiteﬁéﬂ)deg?&cfo%ﬁt’osns (Sandvig

locally or systemcally. Delivery can
& Deuas, cl99p).i Elibet, orflmth emhpllre/olwl when aladmguhﬁsg-pempgtnnt ¢yl that acts

by enqadﬁﬁ%rsgta(iz 82%8?%[‘1 (E‘]c[e}']a(];sl?s;?(}'lrlgﬁette h8§/t %eéls glé] s:\f{mtn\éélls th accordance
with thé)ifv@AU6E Ul Redpreskati fe/ eﬂmoswd@m&m ells iakd b?d%@lpééltk@hal cells,
peritoneal, subcutaneous, intratunoral, or intraderm

enterogydeg H1 dher gastiomtestinal taefe Stomeachi qpithglial aﬁ@Hﬁnl@gr%nlihshalu %ells and
urmar)dﬁQ&'}ﬂﬁ%iad‘aQr gdqg}el %cc%pgon of the target cells. For

rotic cells can be eff|C|entIy

ot FRE ALy SRSl BB s oo e

of a ta@fdtingilRahdl,ytht haairedf Weaappﬁbét&)tﬁmlénﬂ@ﬂed\&ﬂll)’mﬂﬁence the choice of
tar get ed mnicells. Primary ovarian cancer can

bacteria} sered for dhq mipicgBy icmphengd. dEPT gsayples S?éi’?@@?t’léd Escherichia and
e LG
shigel®, Bk el W e EEreRlRe A 0T Rlos TSk i & Rgprtors on
enteroC)&ésl % th&'lgustrmmemn&fkltﬂaet; and aamba guitablenal ddlivens drug that is effective
ref erabl y, conjf ai ewer .t han, about, 1 natin

for colpyy gpcepgeller i é\mlgaé{yl’ pigicelly Aegive cfé(?mgg nl}iéa?zlgcmr py?or i, carrying
adhesiRé SPRALfo¥ s?d?ﬂ&c"ﬁ' ébltfh@M‘Qrcetlg‘ A ufP B SuifedCRR RN A iIMEd at stomach

parent bacteri al per 108 minicells, even nore
cancermedﬁ etrdtalapoocmnmuﬁiﬂétmmeqantbhadeaéﬁmdnlmtsmmnmmt mngcells derived
rent bacteri al 109 m
from & PEFEPHARG S Pt ST PRR FSOBEA B AR STACTIgne cpithlil

cells. BANRRIs BaGéRY fréth KRtdbabRl baftertd) Wibh 6ty adldRths¥B&dific for urinary
preferably contain fewer than about 1 contami nat i ng

tract apéb@ddemqhehalaqellwoplq)@ wplﬁ*sumqqfqgémtrayretp@i dolivery of a drug to a
urmar%l\/ﬁ_é&og% b?:I d@%ér{cﬂ ng mnicells are known in the art

escri ed I N i'nternati onal

Formulations

[0123] In one aspect, there is provided a composition comprising (a) a plurality of intact
minicells, each minicell of the plurality encompassing plasmid-free functional nucleic acid,

and (b) a pharmaceutically acceptable carrier therefor.
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publ i cati on nunber W003/033519. One such net hod
conbi nes cross-flow filtration (feed flowis parall el
wa 2009/02m8Bbr ane surface; Forbes, 1987) and deadrP@ntB2008/002984
filtration (feed flow is perpendicular to the nenbrane
surface). Optionally, the filtration conbination can
be pr eceded by a differential centrifugation, at |ow
centrlfu? force, to renpve sone portion of the
[0124]yBhe &orpaflatios) patlcaﬁayme?eﬂé@ys arfrughln pee sypplsathmminigell of the
o h at . Q (e} : .
formugi ng Ct%b agnrsa {Ngb’e%ﬂ-ﬁfe &L g Ifl%l{] khfénﬁlarﬂgllgﬁgglc%gﬁ% a%¥tcleic acid
molecale;mﬁhlabh@lamﬂd,urm eftbddys thediugi f ugati on, a minicell
band is collected fromthe gradient, and optiondlly,
[0125] Dige formuf@iohs aRb @ pitRiIBCERtaih @ lflsﬁetﬂ'ﬁrllgaﬁﬂ MehStafdeting the minicell
density gradient centrifugation to maxi m ze Eurl ty
to a targes qellt hbee Bumicelland digand cpude anyfchpse desesibed beresr Thus, the
mlmce?leégn?a{n{;% leugl'e f§cr1§ Qhéoaﬂ n‘&g & %% OHQI‘?“J ?é;? %Stag? tp% \l/)vlspemﬁc ligand
preferatgntis Icﬁp@ibé of @Iirttﬁng dcb faf @urace Io@inp@ﬁmtrcbff thg ahinidelMand to a surface
renpove sone portion oI parent bacterial cells, thereby
compaagpt ofif tagget mammglgncstlant for minicells. [0131]
Particularly effective purification nethods exploit
(0126 pEermmarlatiains fan dheepresanteshin pnit depaggsermi agedn amawlesy gt vials, or in
multi- QU SeThThdl SR BUMMBLGAA] QBaabROGGAR. | 5k UEnBRon can be o
a) subj ec I'ng a sa con a| ning m ni 'S
solutidng & saspeélsibhOmr t intemulsiog ein pﬂy eott alpaouervehiclesgl dmdl tan contain
adopt a fil anentous f rm f IJo p) filtering
formulatry Agapise Sy abtsaffmn ingy, st }'@wawﬁwperefiispﬁﬁsagaﬁ%?mson/* suitable
3; [ f C e
solutlc{n is I?shte gfbow?thn}]ﬂ% %bb e@?@gtﬁeg@ﬁéggﬁg?ﬁgp?gﬁtro £ t%g‘igg, Ringer's
solutlcms and Cfe@trbm/\ml[lﬁ)d.rBS]Al&mﬂleA]y, Doffdateortsi Gin be in lyophilized powder

ntrlfu ion af a m ni eII roduci n cterial cel
form, SF LGSR otthy b THItSISxsiREE 48 1 Srole BhroRgpgpe water or
physﬂl 1ca?l§91llﬂe 2PhdfdHHuBSion$ ﬁﬁ@‘éﬁﬁ bERS thePRHANT RPoE piephration. Such
I's, while leaving mnicells in the sug)grnatant

long- apmgsﬁqm@iaéwnsfa@@n@idtrymgtemﬂ enimplentatips Gigatexamples pwlputancously
or mtrﬁrﬁuscugatrlglz 1rﬂr uscEllg}( g ﬁq%nSI ty gradient nedium

ara 14 from nmany contani nants,
i ncl udi ng parent bacterl al cells, with mninmal |oss of
.nmnpicells. Preferably, this step is repeated within a
Adm"b'ﬁpria?? g‘ﬁ“&?? net hod. [ 0135] Step C. Cross-flow
filt tlon u 45 mmfilter ta further
10127} oraiets e dspi S Fin com CR GRS Fed Tl 1BpvSeieind to various

sites 1§tzf mma%cs&df th %ﬁf&/@tthé’ﬂhé}ﬁpc{uﬁé'éﬁé@ (s d)oaéma either locally or
bacterial cell his can be acconplishe

Systenscm]yectmﬂgzemecam h¢ ca@wmsudpén@ronxarnplanwyOf)raé eadapinistration, by

appllcatlornec%S the ?odryncdlar}%netg\él bo 9%‘%{}&}%' by 191935tt1c|)n08rsmsufﬂatlon or by parenteral,

intramuscular, intravenous, intraportal, intrahepatic, peritoneal, subcutaneous, intratumoral,
or intradermal administration. The mode and site of administration is dependent on the
location of the target cells. For example, cystic-fibrotic cells can be efficiently targeted by
inhaled delivery of the targeted minicells. Similarly, tumor metastasis can be more
efficiently treated via intravenous delivery of targeted minicells. Primary ovarian cancer can

be treated via intraperitoneal delivery of targeted minicells.
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[0137] Step E: Antibiotic treatnent to kill parent
bacterial cells. [0138] Step F: Cross-flow filtration
wo eoopepmsse smal | cont ami nants, such as menbr anECHIB2068/002984

menbrane fragnments, bacterial debris, nucleic acids,

medi a conponents and so forth, and to concentrate the

mnicells. A0.2 nmmfilter can be enployed to separate

.mnicells fromsmall contam nants, and a 0.1 mmfilter

Puritycan pe enpl oyed to concentrate minicells. [0139] Step

G Dead-end filtration to elimnate filanentous dead )
[0128blic erg pgpect aninicella aye 48bsiantiallyt Bee &rgm bentemmasipgdpdrent bacterial

t hjys st e 0 Step H noval . of ,endot oxi n from
cels. it o Bices S5 RAnik gl RY e o e Pl ol cabout 1
contarhigagiss parenbBacemdloyedidpdrot 0™t hiisicellse Pordditfeiably @bh@th fewer than

Schedules [0141] In general, the fornulations .
about }jcoptagungfingeparet Raskerib celspar 49" mypedlsr Franem@Es Rgéyably contain

[ 9 :

ever L850 XS bERY] O 05 1SRN, s g ey
contaih daweri thyn abbet Hosatgmimatimignpanent ncleeiabedlEptretd'? minicells and most
preferchly GRAtandEN e R ARSH ISR PRHH R e SapS Rt Q" minicels

severity of the condition to be treated, the route of )
[0129,Mietheds tof puridying Animicele are kaewad thepdtand daspibsdbin dernational

publicgtli‘(ﬁx R@&hb& W d 51@?6@%@?{ rgu%i %H%n{lﬂﬁ:@c&?%\!ﬂm filtration (feed
concentrations of mnice an rug wthin € range
flow it ipaallyl @l @ senebeamaisarédcej Eaubys,Wia81) andidesd-ersd fitraiohgdded flow is

can require a regi nen based on the kjnetics of the .
perpendipilar, g’n_&'fe AsOrhE égqf%ceg.ndOa}la@aﬁlgvé!lq gﬁ??‘i’?‘}/ cpgibination can be
precede@ by el di?ﬂe?e%ﬁa%&trﬁﬁ@%n, Geldw cerlthiRigh! fordd efremove some portion of

equilibrium and elrrmnation of a mnicell or drug can
the bagteriadlealls it thdrohienridie thersuperina@nt foe nopice sl
concentration for a treatnent regi nen. The dosages of
[0130) Aeothempwréfidationnekbtibdigaplogs dbesitadiradi¢rae dentndungatioadn iarbiologically

compABRIBUERT. (ST RARHEH I APPSR Pep Breollied (o the radient, and,

optionh®, THE &ihRBis £R@MuBR-RAD ThARS rB8hdifAdensity gradient centrifugation to
phar macoki net i ¢/ phar macodynam ¢ nodel i ng 'system For

maxingzeamurigy. oifbe onetirod ecagio Sartheerr ingludens prahminary hesere rofapetforming

. a..phar oki.neti c/ pharmacqdynam.c npdel cap,be used t
differciflo S rRREIERHEN i e, doRrts PR RMHite RTINS naduen ppafamsd at low
centrifdfalofteceQrdifforefti AOSRUS UE P HTOAR . reeXé ,som@ep&iioh M parent bacterial

dosage regi nens for admnistration can be sel ected

cells, thpricbn enid¢tiing the supernaiast foggminicells.
phar macoki neti c/ phar macodynani c response based on the
[0131 pBarticdatl nefiptiavenpurifidation inegthodsr expdatiharierial flamentation to increase

. e, .e. WD .00/ f7776. ln this,regar dosage .
minicsTEGiritgr i 4 g el Hoberddh blra <8 Ml thE SRALR R (o sppecting a
sampl@RBh@RGM: Amidicensded adesdifidie thdt 6h&ides Pardnx HHpletiab cells to adopt a

nodi fied for the particular cell of interest. [0144

filamegjpng formal followed by dbmftlteringnthec sample %rﬁbﬁﬁi%t%r%if]’éﬂ minicell

preparla{f(ﬂf't once a week over the

[0132] Known minicell purification methods also can be combined. One highly effective

combination of methods is as follows:
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course of several weeks. In one enbodi nent, the

fornmul ati ons are admi ni stered at | east once a week
w@@p/0ssyer al weeks to several nonths. [0145] ROT/EB2008/002984

specifically, the fornulations can be adm ni stered at

| east once a day for about 2, 3, 4, 5 6, 7, 8, 9, 10,

11 12 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23,

26, 27, 28, 29, 30 or 31 days. Alternatlvel
[0133} ﬁ@PonrWemﬁt'éh%e“érafﬁlgB@fh%‘i riineel BipdugipgbagiAtal éﬁl}wre This

step, \g@}fh %JP th H%ﬁedﬁ%@i@gﬁ fié?boixé ’26 égl(’ﬁutze%,’ reg'é v%i ﬁo@&a&ént bacterial
cells, while RGying minid8]ls RBthe 30pernataddt. days or nore. [0146] The
formul ati ons can alternatively be adm ni stered about
[0134pSt’é9 B \Binyityegkdieabd uhtrifiefiosVeadiNg Zn Fotdhic Sandd nod-toxc density
11, 12, 13, 14, 15, 16, 17, 18, 19 or 20 weeks
gradlem megiug. AhiscHpmserasitys miniscofri many sentamyinasts, including parent

bacter%’ﬁj@gf’qé,i\?%@?‘g@ﬁ{l%}gﬁ)@%%’f %&e?g?ﬁ%ﬁfeta%@x,atﬁgggtié:ls T%Re%fg within a

purificatio? thetberlks or nore. [0147] Alternatively, the
formul ati ons can be adm ni stered about once every
[0135]79!% IG: @baUlloWNERraBAT hraugh3a 8.455unb filter @ fiStthelOreddde parent
2 nonths or nore.[0148] The fornul ati ons can be
bactera!dmlhccmt@nm@tmm a single daily dose, or the total
dai |l y dosage can be adm nistered in divided doses of
[0136] Brep DhBeess-induckd dilamemeson af rgsidyal pd@ht bacteréd]lhvetls.i MThis can be

ells are administered. before a drug, . ,
accomish DY r SEVeInG] en BVRPHY SAPESI0UFO ARyt PR Sighnstress-inducing
enwroﬁﬁl\éﬁ{apbomlwses to several hours after adm nistration

of the mnicells. The drug can alternatively be

[0137@%@?@ AR %f(?t?é’a'iﬁ‘lgﬁt kA HteJa%{erllaPéjerlﬁ to several

possi bly severa s up to several nonths

[0138f§tte§rF ‘6}8 % SlchFon ) 0,% w SSRGS af BRmbrane blebs,

UREt i onal hucl el e aci mnicel'l's "can
memb@hdl fRighicdtse Baattridlabtis, ab.Q:llmc icndé’, mé&dia 4omponénts dnd 8o f&th, and to

10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23
concemratqmehama@lllgef/’o P wmdiltpr gan bwn@éﬁb@d to tsmearme rm@eqellg from small
contargmaléts, n%li“ t%rgca%abg e%‘ilp E)ya ocigce’n_tl_r?te rTgncej_l@ 20

29, 30, or 31

1013912%%8?@ 1???@ %nﬂﬁ' Wiagtm 1 Fwwez? jpneaiqyg depd b%@ﬂ%ﬁ&!lﬁeﬁ 0.45 um

ﬁlter&%@@hmed fgp@"sngt cells can be adm nistered at | east
about 4,5 6, 7, 8 9, 10, 11, 12, 13, 14,

e . .
[0140]$§te8]i§| Ir}gxgno Ji fh%n?ioe r)ébr?gromeﬁt% m 1céTPn1El%P F?é Cz%lﬂ?—%lé)ld A coated
magnmmemdﬁaarhectnqﬂoyedafst thabeap. 1, 2, 3, 4, 5, 6, 7, 8, 9,

10, 11 or 12 nonths before the drug. [0151] I n anot her

enbodi nent, the mnicell is adm nistered after the
Admiflistigtion!Sehedilesi strati on of the minicell can occur

anytinme fromseveral mnutes to several hours after

[0141F [ gasbraINited FednhRticHs diBlostdUBereibharTbBi sl | at Cappropriate dosages
alternatively be adm nistered anytinme from several

defined oyt soutinesiesiengal togehain priyaalophysidegieal| effrsék whilp migimizing any
potent?a?Yog{ialy. R cﬂ)%aég ;egfmérh@anq;eusglected in accordance with a variety of factors

including age, weight, sex, medical condition of the patient; the severity of the condition to

be treated, the route of administration, and the renal and hepatic function of the patient.
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[0152] The follow ng exanples are illustrative only,
rather than limting, and provide a nore conplete
wap@enssandi ng of the invention. Exanples 1. DPCEDB2008/002984

packagi ng of regulatory RNA into intact mnicells in

vitro [0153] Bacterially derived intact mnicells were
prepared and purified as described in U S. Published

ABpI.i cation No. US 2004/0265994. Cy3-| abel ed o

[0142|yDpimphprgsisianeis- Shistyingoeencentamsions os greintesH andappgiwvithin the range

Si Rl 0 i . it ati . 7
o RSP UGl 80 TR R g on e
kinetickeofathe Wargtionahdusleis dced and didguhedlability te ke aaediteseand target cells.
. .water to a .final concentration of 50nmM [0154] .
Dlstrlbsq&ﬁpoﬁﬂwﬁ?@m 209 fﬁﬁnﬂn@m of aemeni¢ells g5 deygisan jbg gapsidered when

determ AR RO ooy B e G ent SRRASK, B 8RS of the minicels
and drigsecanchetzaljusted when esmdin edmbinatiérgrto 2chiener desaed 8ffodTs.
with gentle mxing. Control mnicells were nock | oaded
[0143pViorétseh ahe @osadet fdminkstRBEn alf ahe forRagitidnea@hng: optimized using a
mnicells were pelleted and washed twice with 1 x PBS
pharmgcokinsticinhargarodypamis, medeling, system ot Fargexamplg, gne or more dosage

regim%&?ﬁh@%ﬁ@éenaﬂ%ﬁ 2l 50&&&&@%&%2&%&%%}59& URIBE used to

rescence croscope, pro Lel ca

detern(ifge theaphadrmac e Kinatid glebhmdcddyfamangmofile pf odeor nodre Glogagrusegimens.

M crascopges (German I es _were acquired [ 100X
Next, gnF G KOSt RGBS Er e REoGH 58T 6. et ROy achieves the
desire@X PBRArTRBSIEN¥EY/FhaAmiodiAbmiEd Riforldedebadddl f @nentthe  particular

experimental conditions such as ‘incubation at room
pharma@qiqg@ugmh)agpa@'{d@@m@moﬂkgc_SeAdagg,t Wdh QO/]6W7&. hla this regard, a dosage

. CcO=Incubation tines re.varied to_ incluyde 1 hoyr, 2. .

regimiefor 85 csfiOu ca B8 o as L b watPech §h pedelidesibed herein
at Exa&ipd), rhédifie@ @orahd Bartittiar téll @lihtetdse si RNA nol ecul es

rapidly diffused into the mnicells. The 2-hour

[0144] SFebRLalION it fotrfifarims @i dd alBMHistbRd aft Nt Corfte A leek over the
significant packaging of the mnicells. [0157] In

coursegaferveralbweekse rinione emibedineant .t the fernralgtions lasccadreinisigred at least once

aweei nvseirdgvetrqe ne]' Qité:elvleslor %Jlsher ent on mnicell surfaces,
lf?le iR %e‘f"féf W th Byé‘l‘%ﬁ uor escence- | abel ed si RNA were

i hcubat e .t h. exonucl eases qverni.ght, followed by a
(0145} B PG icE] o e SEBMAAT TGO R Titied S5 Sngapaay for about
2,3, 4,9e817,%3b, 19, fhase1shawnsi 16 Fi7g 18] B, 2ondi cat 924 het 26, 27, 28,
the si'RNAs were internalized by the mnicells and were
29, 30rmat3 1 alabier Adternativelpicthaifeimawations san ke @dmpnisteredabopponce every day,

f [ f I i
svou PRATRLEELL21, ST ARG 58502 SBTEET P19 W11, 20 2, 22352,

25, 26M7Ni28e29, 80 or 31 days or more.

[0146) The formulations can alternatively be administered about once every week, about
once every 2, 3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19 or 20 weeks or more.
Alternatively, the formulations can be administered at least once a week for about 2, 3, 4, 5,

6,7,8,9,10,11,12,13, 14,15,16, 17, 18, 19 or 20 weeks or more.

[0147]) Alternatively, the formulations can be administered about once every month, about

once every 2,3,4,5,6,7,8,9,10, 11 or 12 months or more.
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[0158] To denonstrate that mnicells carrying
regul atory RNA are stable in serumin-vitro and that

wao b@yg/ozmeo be i nternalized by specifically-targetEDB2008/002984
manmal i an cells, the follow ng experinment was carri ed
out. [0159] siRNA directed to polo-kinase 1 (Plk 1)
vvas synt hesi zed with a target sequence 5 -

GIGIGGTCCATTTT- 3 and tag
10148} F%f%’%‘&%mﬁ 580 bapdspimstgrsd msasma%%ﬂ?lg Q‘P%’?a%ﬁ‘eﬁﬁ% daily dosage

can bé%thﬂ{e?ecf s sl el 'f'f\go LR e SO foMr ﬁnﬂ&? ,0Si s,

centrosone rrat uration, bi pO ar spi nd tion, the
| a . .

(0149 P FOARARY AR SR gﬂggav;};g%@[hgsﬁ&%g %ék&gﬁaeérw A0inistration of the
drug candocat aﬁﬁrﬁwe"forﬁtseeéral mldfR&s tBsdveratthoaks afte08dkiniarntion of the

de Werdt and Medenma 2006). .I.n humans, Plk 1 is the
minicqlls (Therding car plteraati valyibe Adwinistered anxtmeyfrom spveral hours to several

o the

days, ;?o'%&%ﬁy?eg?&l WebIEs %J eb&%ﬂﬁx% Fhs%ﬁ@r fg! \Rﬂﬂﬁélﬁ

serine/threonin |nases I'ch represent
[0150]a§/fé)(r)ea O(Seﬁ:b y}?ﬁ%étﬁ?nctl%r al G gélc 8518 :E%Elga%ng %?H ceﬁ% C?n be administered
at leastAbdut AN2ET, 40656 HBye) npmemz (ISI mhﬁanatlmmd 19,120i h,22, 23 or 24
2006). (0160] Mnicells were purjfied, ,and 10
hours hﬁﬁqrectéwku&/e rRRIKalE dniiceHs Sant be apninisteredanleagisabout 1, 2, 3, 4,
i | le [ I %] &raht iho
5,6, 1985, 102?grlezr‘61§>égz{rfﬁsr r%, 17:18! frop, ihzﬁﬂgﬁum ?%ﬁa%c?%bis 29, 30 or
31 da)&rhzhfmtthe hdmamstEﬁER of p)lm:dtfwgmlhl)«etsancﬂm enatsodahestc t‘r&dntm)cells can

he mnicell s, AF488-Pi ki -sj NA S ie i P
be ad RS STER Bt PR o 00 05086040, B 3ol (16,17, 18, 19 or
20 wéikdi &€hlote VFerfS‘redﬁh%' H.%; edinh Nfifret %n%ﬂlﬁﬁentp'tife inHidAN8 can be
- These m ni cell were i ncubated with human

adminfstesed at lc%ﬂhebqvutdelzl 35 4,5n647,8s el G Ul tond 2, manths beffons theydrug.
of 10,000 mnicells: 1 tunor cell. The incubation was
[0151}:hr ranetheoueémbodinienhoulie Biricallr 95 ddthmistaredndft@4 thoudmg.  The
each_tine. point, the cell]s re col | ected and

adminiSafR At e CARREPR ARG fIAM VeI PHRYFS I S1ery hours after
the adfifiseRldnSofRE %n%bsﬂié/ ﬁﬁlnM@l'l @& Ellﬂéamétx%ily 50088 aRLtered anghme from
mcr oscopeag ympus) and t | R software. [016
several hpwgsito several days; pessely semrﬂl\\bﬂeed;appw sryeral mangh ﬁtem@ht drug
adhered to the MDA-VMB- 468 cells (see Figure 2). This
[0152]aifhaﬁﬂlmnng mmnpiaearei itlustmtive lonby eatherttbart Hmitimg) cind grdvade a more
t he nj c t ached. BsAb, which targeted the EG-
complF@d’é‘H‘?r&an 'ﬁ‘gt q\ﬂﬂlﬁeW“AfGS cells, since the control
i ncubation with non-targeted mnicells F488-Pik i-s
RNA were washed away and gliaghgl@d show any green
fluorescence associated with the MDA- MB-468 cells. By

1, 2Dnew§_a cRR3h4 DEMBAIIRD RNA ntBliMa&ShingeNEAPGI K 1 -5

re internall zed wthin tnhe VDA-VB-468 cells and
f V. r
[0153§PQ tgﬂlél géerw ﬁagafgéggﬁgléé \;\ngl;e ér%ﬁ&%& glp(ﬁheﬁ% cﬁe {%td in U.S.
Publlshékia Applieatiad INoedU$§1 20044126599 d (D}Ebhibbkedk@&cd@h&ﬁhydes 3-phosphate

sumably wiithin the phagol ysosones.
dehydrogenase (GAPDH) siRNA was obtained (excitation max (Amax) 547nm, emission max

(Amax) 563nm), product of Ambion (Austin, Texas USA), and was reconstituted in nuclease-

free water to a final concentration of SOuM.

[0154] Approximately 10" minicells were resuspended in 1x Phosphate Buffer Solution
(PBS) (Gibco) and were co-incubated with 1uM of Cy3-labeled GAPDH siRNA. The
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3. Extraction and quantification of siRRNA from i ntact
mnicells [0162] Since siRNAs do not occur naturally
wo poobaziser i al cells or bacterially-derived m nPCEIB2808/002984

it is unsurprising that no established nethodol ogy

exi sts for extracting si RNA from such particles.

Accordingly, the present inventors devel oped a nethod

for quantitative extraction of siRNAs that are
incubgtigokeasectriied pwit foc 2 haund ate} 1°€, willr gandlatmixing: h€ontrol minicells were

oot AR S ATt S BRI s
washeBIt@tRiwith | & PBS By s@fififudatib® f3rn® rhipfstat 96,200 x4, POt RFimental and

spi ndl es and to proper segregation ofsister chromatids )
controfj ginicglisriverssplesenrdondana vamrquicgqcelIQML;B Bligneggopst peaduct of Leica

5 i ' ; e
(el P et 3200t SE O HBRADRIET BRE IHARY). Images
were dtqegDhsiig NOUxodil immpistoohl legs. acti vates the spindle

assenbly checkpoint, and arrests cells at mtosis,
[0155] BRI sKbvE O cELREBAHSNT exgRlmerdRAtWeré Bhidgh O¥arfied 2but  hABP. different
Caner et al., 1999; Kapoor et al., 2000; Tao et al.,
experiB@af) . cérotietis Anclsi &NAnagmitiost aKSPomasempkmotred I0€, and 4°C.
.packaging in minicells, to informthe optimzation_of
Additignpiya Uas et BEPEIPTF4IBSS 1etsi a1 40 1nelugieclohening Bowist f hows. and 12

h ’i epti. More specifically, KSP-1 -siRNA
ours Jggébpgév-e& randed ol i gonucl eoti de sequences (sense

rand; 5’ - TGS ATC GTA ' i i
o156k e D gl B PRG0S SRR plFested RS dirpged o the
minicdlR® AHECEHYNE SnciBhtit tat | IV EX AP sOfloiert U achiéR18RJhly significant
Mnicells s, RNA-ksp (10 10) and a conparabl e nunber” of
packagiopbf tie reimpte}is.m ni cel | s were processed, using a nunber
of comercially available nucleic acid extraction

[0157Kirt 8rdef he detshmlines whistheedhd BIRNA h@oktilvavecreliffide the minicells or
I solation kit (Anmbion) provided quantitative .
adheregy 1qng ginigell sprfpeRs, shepinieshs ryigmGyst Bearesreneecabeled sfRNA were

: u rdJ u i, NG t :
Y I P
The résuitstwerasidettaahead thodehstawrulin rFag.s EBs irtdicating| thar dsceiRNAs were
. ucl.eic acid e, .RiboGeepn(tm, product  of | ecul ar
interngliigi Bk Theiini gl g averene e tsagn e gn PRl FuEhee.

guantitatign usi ngl1 t he NanoDr op ND- 3300

LY BESIeCH AR 104 human breast = FESMIY JHING
| BSekabd bIHOGEC On ¥l ARk d iRloend! SO according to the
naracturer s tnstructions. RNA-bound Ri boG een(tm

' i.Qn: ' f ~ 1.8Si 0 A
T
and tHat Mheyetdms baveritermlibal b spacifivaltyrargitddNAmmmaliahOcelspthe following

mnicells carried - 1.4 ng RNA, presunmably a
experigigBkyapheated 8¥el of endogenously formed bacterial RNA.

The same nunber of minicells s, RNA-ksp carried -2.7 ng
[0159 RN 4 ditpeted it gpolo-kinase 1 (Plkl) was synthesized with a target sequence 5’°-

GGTGGATGTGTGGTCCATTTT-3’, and tagged with a fluorescent tag, AlexaFluor 488.
Polio kinases have multiple functions during the entry into mitosis, centrosome maturation,
bipolar spindle formation, the segregation of chromosomes and cytokinesis, and, crucially,
the fidelity monitoring of checkpoint control (Glover et al., 1998; Barr et al., 2004; van de
Weerdt and Medema 2006). In humans, Plk1 is the best characterized member of this family.
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endogenous bacterial RNA plus exogenously packaged

Si RNA- KSP Thus, these data denonstrate that 10 10
wWOorRmwpozIsBes can package at |east -1.3 ng of exoRENBIE8002984

packaged siRNA. 4 . In vivo denonstration of

anti-tunor effects achieved by regul atory RNA-packaged

m nicel |l s[0168] The foll owi ng studies were conducted

to show t hat regul atory RNA- packa nicells co
Pkl iy apsogiated; wikth symonigangpiaiaf pelaqss tmﬂtehfé%lgeqﬁseeaﬁﬂyeomne kinases,

WthhF%{% %e](n'tSI 3 hﬁ%ﬁ%e&%{dr%&ﬂ&e gesc IP%E {:f &nga%}gWePlkl, is deemed

a pronvigiag s@ketdbeanttcangra ckegde vietopnieat (Strabbeddt sndititloichl 2096).0
the present invention. Mnicells were purified, and 10

(0160 TMHiSES WerdQiBifRACKRIRT Hinkd11aWeke SSRaSIRNAN a36-T*53pIKk1 SIRNA,
described in Exanple 1. A BsAb al so was prepared and

as desatibat he@xtmpieche. mA rbismicific aptitidy KBRAba veasd@sparedechriying anti-S.

. Ex le 2, t EGF
phingy TG & PO pIATRSRIC Posn] CORE spesifciet pae s atached to the
minicASSPRL 56, JUBELPREY S ApIBlca AL %%5/656749 The

exper
resultéﬂ?ﬁﬁm@@ﬂsf \9&’3‘3&51 Hate@ﬁﬁfﬂrﬂi'ﬁ?c%llw4& Ahegui eﬁ%e@c mﬁﬁ&ﬂls (10 ) were
and use of rgatory ani mal's, "W th Anl nal  Et hi

incubdt@with thamaanmasvadncefr Mlsﬁﬁp@ﬂ’shﬁeﬂh&e era&iemellt)f of ﬂ@,dOG) fhinicells: 1
the NSWAgriculture-accredited small animal facili

tumorépllEﬁ@gn@p@qﬁpy qudca(wa ﬁg&,for Mew%atlwu%ﬁe@ours and 2¥1 hours. At
t 7 t

each MI\/%A?/B{%G%&Q% C%Lre'v_\ll/ggr Hée Eéérii; \%ﬁ&lsﬁ&?l&gg&fr}é}?%}\tﬁbr(guclear stain, blue

ﬂuoreRI@Me)lG"lﬂé aetsliwene sbqfﬂtmeelnlmmtgedlevmlh oGhfacal BiRiro&pB¢RIymepus) and

he C f .Serum product of Invitrogen Corporation

the eﬁi&qo f®R5H, california USA) and gl utam ne (Invi trogen)

a hum d| fied atnosphere of 95% air and 5% CQO2
1016113%1 hour the dlugggspent; ﬂﬁéb‘\ﬁﬁrrgleg dpinicele hag adbergd te the MDA-MB-

468 cgﬂsxﬁge tﬁ&ﬁk“@ du"f"hfsh r’f_’agthenlg(&@WJﬁef ﬁcl%q{elliéggd‘]ctsdthﬁ bmdmg to the

BD Bi osci ences (Frank
mlmceﬂbxmathed? ByAUSMnchByrga:minﬁhe dEGRr&8pgawvgeha Me]ﬂAeMBI—h@S cells, since
cells were injected subcutaneously bet ween t he
the cogiglingehatign é’ﬂ@kn‘m‘t?’ééﬁé% ronsel] SATH8&-PIk LisiRi A5 VRET \é‘aShed away and did

d
not shge %Sr’lgg?ee(rtﬁ% egcegﬁe ?sgbﬁla%al\gltﬁmeg\éﬁgﬁ{ M)[? 4@{3 e % %y 2 hours post-
mcubzﬁr!)ﬂp@&) EGWln'iE%ﬂQA}4Wk1 S\f&| U%re"‘@ﬁerﬁﬁh&‘d' em@h YR NIDA-MB-468

the formula: | engt (mm = vol une

cells ahdrexBibited [ifdns2) gr&'dfle ﬂuarresc:elmSe t B@/&ﬁélrrmurs nmstmé tlteegeém flaorescence
the hed I b

was gone% inalr;r:?l{lrslg rt}elaatcthg m\t/e?'na 1ze m?ntlc r}la%l geen broken down, presumably

within the phagolysosomes.

3. Extraction and guantification of siRNA from intact minicells

[0162] Since siRNAs do not occur naturally in bacterial cells or bacterially-derived minicells,
it is unsurprising that no established methodology exists for extracting siRNA from such
particles. Accordingly, the present inventors developed a method for quantitative extraction

of siRNAs that are packaged in intact minicells, pursuant to the invention.

[0163] Kinesin spindle protein (KSP), also known as “kinesin-5 and “Eg5,” is a microtubule

motor protein. It is essential to the formation of bipolar spindles and to proper segregation of
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mB and 200 mmB, and nmice were random zed to two
di fferent groups of eight per group. Control group 1

wo eweioyme steril e saline, while experinental grOUB2208/002984
received EGFR mnicells S RNA-ksp-( ) > fQur i s Per
week. [0173] As shown in Figure 3, FRm nicells Si RNA
ksp provided a highly significant anti tunor effect

onpared to the saline controls. The results
sister sl@ﬁmagﬁ dpeng Hﬁlﬁose%IEmsmmdsMﬁéﬂ%sk%l @lwg:ymtnalt, hi®95; Sawin and

Mltchgl)lg'\@%l Eag&&)\é Y Qnd qi%h?ivn?ﬁ(%)t %Hﬁb H)l l Iégp%us%g?l]le fo ation of

|vere unor ceI S In vivo,

monofcldr itetierispindiek) adlivhtes ahe dpintir &H@aubllycaiebkip(ﬁmg rahﬂlacx&@ﬂs cells at
r cells in vivy

ntrations of si t e
mitosipfeiag FupyRsRaEnt cel ) Bettb o shabr 19%ReCapy <lidd 1899 Kapoor et
1., . . - regul atory RNA-packaged minicells,
2 20?6 eﬂ%re%grb ?ug packaged minicells [0174] Most
[ cer i [ t .
0164p5, SRRAESeabPRAP S0 BRSO Bl o o
optimitzatg@al o BIRNA sixnaeti@efretn mimoélast immmdanwmim thel insertin. More

rend t he u ry R effetlvelf thetarget
SPCC‘ﬁQé%?{% AN écm%f? F?éluA%aﬁ aﬁaéq%lanw §¢isc strand; 5-AAC
TGG et GTAr X GPRE- I &leke rk?ﬁth@ﬁ%ﬂ RAd €HdcRGEddY Snto minicells,
strategy to address drug resistance in cancer
pursugnata thaipsacellmss eetdbut mebxkanplgd, spse. be admi ni stered to

bypass the nutation. This approach faces serious

[01650Mhifiicelisiki o8 (MOWRuRd 2 impzeabi®atmbat bf C@nﬂﬁrencb't}dgﬁmlcells were
are hj ghl y toxi ¢, and conbi ned therapi es, augnent
procespesl jugingyp nyngheg ngmeﬁmal&é%vqll@metryelew%axtf%aaécﬁﬁ rhe results

showeaqwqﬂaiﬁﬁf\? ﬁ%f m‘lﬂ_@ﬁﬁ@éﬂa%ﬁ tht(hﬁb%ﬁ) H@ldQ&‘ u&ﬁltgt‘?\'flﬁg&tractlon of

cope W toxicity gs ud
the siRNAdKSPeffomointas anmidelie. eThé paccgdudfe wesglahlatedr qut according to the

NA- packaged minicells in addressing such resistance.
man“fRﬁTFFg]s '%@g’ﬁgg'&srl bed above, minicells were purified and
ckage th anti-KSP or anti-PlKkl siRNA Als
10166l§fheppw€d %%@‘%g’éﬁr‘ﬂ%ﬁamﬁ‘? %@m plrazepsiiye fugeescent ‘micleic acid
i n
dye, RIBEPRER, graducY o'f‘%él%#;ula??r&tﬁé?'ih&;t“ﬁmgs atta%%rgg)’s@ (fl%llowed by

anti-human EGFR specificities
quantitsition ce$1h§st]hR|\/Nam$Dmpo Nj213é 0@t Blupiospertion8egr Righo&BP- of NanoDrop

Technpjopted Lich TR shdhateh, ARG Eare. DM, ahig. atsordiad on the: mputpcturer's

instrucion@ N AR NG SodrfdeR‘i}ﬁﬁ}ﬂeeﬁ”M ass fa@'éx@%ﬁtiorﬂrﬁbtﬂnﬂmanQSOOnm and an
received sterile saline, and mce of groups 2, 3 and 4

emissige maximeatadd-5Rdamt he first 10 doses (see Figure 4)
wth19EGR. .| , EGFR, , , EGFR. . , 1 0
[0167hThn oeshiltSshawd phaknhe miniceld Mese leNAOKSﬁ-yl Lheaanl&lNAs 10"° empty
i ni ce |SIR Plk .1 and
minicqU3peapT én&a F restinghon ok %X%%avrf‘&ossenaa%wusly formed
bacter?ﬂ Wsﬁlhe§ é%eﬁ\ﬁﬁbe?t 6@&%1Céls iRNATRSP %%dT%WA 3C()mprlsmg

ets a erent segnent
endogenous bacterial RNA plus exogenously packaged siRNA-KSP Thus, these data

demonstrate that 10'® minicells can package at least ~1.3 pg of exogenously packaged

siRNA.

4, In vivo demonstration of anti-tumor effects achieved by regulatory RNA-packaged

minicells
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KSP nRNA. After day 33, mice in groups 2, 3 and 4 were
treated with two doses of mnicell Scarboplatin- [0178]
wab@onzmseld t s showed (Figure 4) that post-day 2BCT/IB2008/002984

tunors were becoming resistant to the si RNA

treatnments. Accordingly, the mce in groups 2, 3 and 4

vvere treated for the fourFfFR F FR subsequent doses,

all three doses minicell SsjRNA-piki, + mnicel | s

lmﬁsls]Fh@\ufougwmg stugdiesgrrrenicanduatgds 19 Taou Kags. rag ki RBth-packaged
mlnlcéilfépcg)mﬁ?{i]elg}égIﬂ%t%l%hf‘e%ula't(gzymgé l?hﬁeae% nlglrcg ﬁ?llcéntratlons to
tumorcelds tvawt to all the si RNAs (Figure 4). FoI I ovm ng

adm ni stration of mnicells carbop iatin > the tunor

[0169)0siBNAagainsg KBPDas deseribledlinExanibéFRR wiseleeted el package in the
significantly. Follow ng adm nistration of mnicglls
mlmcfdbrabcqadinattb theprosant Brventaen. smieellsavest grrified,aand 107 minicells were

packaged E@?r'ugﬁﬁé’%léﬁ%ﬁ%s fcssebe i Py Eesﬁf»/ggta@asﬁa% prepared and
attachgcf tfoqﬁ% I}n\éﬁcé/l, ﬁ,%g:}%’,‘? as Bg£c§{|;’>?Q§ EQal{l@% gc‘e%gl;ate

EGFR :
m’?ﬁﬁ@élﬁ' ons of targeted mni ceI l's, carry| ng
regul 5?13/53E'LRNA sequences designed to reduce tunor

(0170L e EesSisien 1SRl N pifahSFRIRrh Gy dgesoHHEe! Centee Perth

WA, RiNtlatib)aRd aBfahRe4l exP¥rifénts v @ pE@emiEdh &8 hlpHahéd with Mk guide of
a drug that does not act on the sane protein targeted

care 4 upe qfelpbpeateryy ammmls, 6W1tbem@lr dithiss @@mpmiiesetapproval.  The
k t t t
experlﬁ{r’?g{sehpre E& %%%1 | the. Nl %Jl(ltuﬁtal%]gﬁcge\e/dzt;éé sgﬁélla%”n%ﬁ facility at

oW ng

EnGerth@rPa)OEtd GS@ahéWwS@ﬁthWalaﬂmustrabi) regul atory RNA
packaged in intact mnicells [0180] To denonstrate

[0171} Hainah Wedsh¥aivet \é@lls’f@I/ID@dMHMSK AAFCO)avap b wh ah Itisue culture in
fective anounts of tglul atory RNA in intact
B

RPMIniG‘}pcrepdlgm supplemeniet aGiBQQ BREvYs thauiee Caglft Serum, product of
Inv1tr(%eﬁp%8 ogeﬁlcogzlt(ggﬁg%dt ?Cé%ﬁ‘f)gﬁi nlggg?l,f ecc? %IUE%PQ agh@igr%gen) in a

humidifisi0itmeepher bOVE M &iF raﬁétS"/aU}?D idndgee. apxam)étcens Gebd ul serum-free
death. [0181] In a humdifi ed at nosphere of 95% air

mediaawereSHiXddR togethdr Gvitthsoaal gedvothi ﬁac&ﬂlt%&@deldafna&iig&teproduct of BD
cells (HCTI 16) were grown in tissue culture in RPM

Bioscigress (FreagpklinL ageﬁpﬁwl%éms@d%&)h Bygwens abaEargauge mgedle, the cells
I [ r

e A0 RSBt 0050 550 PULE! o s v

measuRiktvlicon WaR, using ane¢lectadriadipgtil caliper Bprébisidmato 0.001), product of

Mitutoyo (Japan), and mean tumor volume was calculated using the formula: length (mm) x

width? (mm) X 0.5 = volume (mm®).

[0172] The various treatments commenced once the tumors reached volumes between 170
mm? and 200 mm’, and mice were randomized to two different groups of eight per group.
Control group 1 received sterile saline, while experimental group 2 received

.. 9 .
EGFRmmlcellssiRNA-Ksp.( 107), four times per week.

[0173] As shown in Figure 3, EGFRminiCC”SSiRNA_KSP provided a highly significant anti-

tumor effect compared to the saline controls. The results demonstrate that (a) siRNAs were
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carried anti-5. typhinmurium O0-antigen and anti-hunman
EGFR specificities. Thus, fromthe mnicells

W@ 20@Be183p, mnicells sl RNA-pi ki, and m ni cel | BCT/IB2008/002984
(control) were generated EGFRmi nicells S RNA-ksp>
EGFRm nicells S RNA-pi ki and EGFRm nicells. HCTl 16
ceIIs were seeded in six-well plates, and the

erl mental and contro]l groups were transfected at a
stable f“él hi, the mgngqu i vinas &b) Wtact angydully functianal siklNAs were delivered to

t I nt d
e 00l 951 SafN RO et PRL Rl initcn
concemmnmﬁhRNA hr the tumore:1iig hivbr esh PBS. Wel Il s were

harvested at 4 hours, 8 hours, 16 hours, 24 hours, 32

5.  hDumsnargiof of tdinsade@ahcdr tiidisi e CibitRatm e GvittelebGlawiy €
fixed in cold, 70% et hanol and |ncubat ed at 40C for 30
ka micells. followed ba pagkaged minicells
hosphat e- C|trate buffer (p H 7 8) and were treated
(0174 tmecmﬁmhecﬁplﬁm@sswt@hw alreg sasistanicy. tThe BNK& is true for

regula}/\ﬁi‘%I Rjj\fﬁ (rr?ﬁc eenl-[sc Sén(?f: &e ?tgle:]%ta}ﬁas {rhguﬁl%cellg gﬁlngSg}he regulatory
RNA irtfegive FARSCageOgdet Mhitatdsowithint hoBtQiencPt@detetl WS the regulatory
Bect on Di ckinson (Franklin Lakes, New Jersey USA), at
A. Macquari e University (Sydney, Australia), and the CELL
est acqui sition-and-analysis software, also a Becton
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7. The conposition of claim1, wherein said functiona
nucleic acid targets the RNA transcript encodi ng a
WEe@veR83d hat contributes to drug resistance. BCT/IB2008/002984
conposition of claim1, wherein said functiona
nucleic acid targets the transcript of P-glycoprotein,
MDR-2, or MDR-3. 9. The conposition of claiml,
wherein said functional nucleic acid targets the
cript of MRP2, BCR-ABL, STI-571
VVE(ﬁégﬁ@tance associ at ed proteln | ung resistance-rel ated
protein, cycl ooxygenase-2, nuclear factor kappa,
1. XRCEdmpdshidd eorﬁﬁ:fﬂhg (A5 PMirakiyt S0HkACD mificeBs, HRW Hinicell of said
factor. 10. The conposition of claim 1, wherein said
plurality, reoeompassinguplasmid-free dunciiogat suelhis ®ih andibk i pharmaceutically
tein that contributes to apoptosis
ammp&gﬁ g%%%g%n&rg The conposition of claim 10, wherein
sald functional nucleic acid targets a transcript of
2. BThe é’omﬁﬁhh@ﬂ_of oind Bfwhekeinfsaiibplumtinesineaink b aespeaticalb3effective
tei The conpqsition of claim1, wherein said
m“°“ﬁ&ﬁé@ﬁ§ﬁ$“°ﬁﬁdP@‘%CQ% d targets a RNA transcript of
encoding a protein that contributes to neoplasticity.
3. 13he JSBpGIBROSH d1aie1 QlhetbinsBidf@ncthel Midlei§ @i is a regulatory RNA.
functional nucleic acid targets a transcript of
b- Catenin, PKC-a, C RAF, K-Ras, DP97 Dead box RNA
4. hhe eerspositéerkef clamnl wherejrpsaiCregrulators FBPA, is Pellegted ftom the group
. ar . ej H2 |, HPV- 16 E5 and E7, Fortilin
CO“S‘SE“W f‘B,ﬁ‘P‘%(@,ﬁkﬁﬁ%&}} ., p21, KLF4, tpt/TCTP, SPK
& SPK2, P300, PLKlI, Trp53, Ras, ErbBl, VEG-, or BAGI.
5. 1%he th@poinimosf ladh Rfwhdrainmald fndtibig mueteipatidi i8hoa chemically
drug. 15. The conposition of claim 14, wherein said
mOdﬁkdnctlonal nucleic acid targets the transcri pt
encodi ng a protein that contributes to resistance to
6. S?hgc&fﬁfa&m@rﬁof cliigh Pm&htshi‘arl’uﬁétldhlaphﬁ'@lé@acﬂﬁh?b@lﬁ
said drug i s packaged in an intact mnicell. 17. The
conp03|t|on of claim 16, wherein said functiona
7.nGb¢ epmpasiion af¢laimi b wherginasaid pfamt@g@ldnwlclhmlct kasgets the RNA
I S cIa|n11 further
nanscil e UL S Prbrginla ARIRTAHA el ST 001 ti'on of
claim 18, wherein said bispecific |igand conprises a
8. f Thstompasitidrasf daibn | eshapiacsaid fiinttyorfabnudeikianidctatdets the transcript
urface d_a second armthat carries
0ng§@@B$¥¢%ﬁ%§ﬂ%2 ’gwﬁ%% 3phagocytic manmmal i an cel
surface receptor. 20. The conposition of claim19,
9. WIRE EdipSsitich & dhigeN Iwﬁ&elfn%m ﬁﬁqw&fiau h@cléx% a@fdl targets the transcript

ol ysaccharide conponent of | i popol ysacchari de on
of M , BGR-ABle| Y TIs k11 egsistance- assoc1ated protein, lung resistance-related protein,

cyclooxygenase-2, nuclear factor kappa, XRCC1, ERCC1, GSTP1, mutant B-tubulin, or a
growth factor.

10. The composition of claim 1, wherein said functional nucleic acid targets the RNA

transcript encoding a protein that contributes to apoptosis resistance.

11. The composition of claim 10, wherein said functional nucleic acid targets a transcript

of Bcl-2, Bel-Xy, A1/Bfl 1, focal adhesion kinase or p53 protein.
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21. The conposition of claim19, wherein said
manmal i an cell surface receptor is capabl e of
W@eivwzsBng recept or - nedi at ed endocyt osi s of SBECTIB2008/002984
mnicell. 22. The conposition of claim 18, wherein
said bispecific Iigand conprises an anti body or
anti body fragnent. 23. The conposition of claim1,
wherei n said conposition contains fewer than about 1
12 Fhg SPRATIHAY %é‘rl@m 1p adieegin §|a1dcgmct19@q:l nygfeic acid targets a RNA
i N it ., 1, wherein said
transc@%?pfgg% (ﬁ%%éggon?igitﬁ%@ﬁ%@%ﬁ%&%ﬁ%ﬁf " contam nating
parent bacterial cell per 108 mnicells 25. The
13ctipomnpositiorodf dhiai b2, Iwhesbiarsaidifuaetichat angdesi dcidtargets a transcript

cont ai fe han_ab cont anj nat | par e
of B-CHEBira PIRE-0 bt RABe KR Lo BErd 6o BNArheltebimsalkl  PARMTL, FLIP,
C-Sfc,053BPRI PBlYcoh &rSU pPétkih EZIROEHBON HIONIBI BS @R, Fortilin &
t han about 1 contami nating parent bacterial cell per
MCI1R,0K$B, RiRi3ee MBD27p2 ITHeLlcbripdECTPoRPB &ISBKA, P300, PLKI1, Trp53,

' ai osition contains fewer than about 1
Ras, E@%ﬁ’?ﬁgﬁrﬁ%&@a ‘ent bacterial cell per | "
mnicells. 28. A nmethod of delivering functiona
14nTkd €rtpasitiah, ofadiiy 1, SuAker(c@mppisidgiaddrag a plurality of
intact mnicells in a pharmaceutically acceptable
carrier, each ninjcell of said plurality enconpassin
I5p B FPBPPFIEEN T o elaitnif. mieredn csaikifenctionyl nBglelsy prgi figeets  the
transcx?%t@n@&iih a%frotéfﬁ' HatRlonfrfdutdsho rdMi Qarc @RS 844 dwid D
mmal 1 a ell's such that said manmal 1 an cells engul f
mnicells of said plurality, whereby said functional
16nTied edmepesttian ofslainl Bhyderdinsadidheg ispadpigad in @i inténe minicell.
target cells. 29. The nethod of claim 28, wherein said
fanct | ... U [ id. LS. . Y. . .
17, O RRRRi g Bafn 6, Snei el BHDRR Y s apd Vi arug are
packagedl veitiif thd $aama mhligcedll oup consi sting of si RNA, m RNA and
shRNA. 31. The nethod of claim 28, wherein said
functional . nuclei.c acid is DNA. L 32. The, nethod of
181 ?ﬁr@@zmme?fjéa?%%ﬁrfwaw CHBYRSI] ashisReC 94?9@@31 s and
said mammalian cells occurs in vitro. 33. The method
190Th&cthpBstibn SMELiR] 18, RHRkAR lsaiB & yMREIMi cIRlafd %ﬁ?ﬁ?és' aSfirst arm that
~and said manmal i an cells occurs in vivo. 34. The o
carriespepididity ford miimre Bsurigee suheturet andegaseeond pron thap paroies speicificity for
ural ity compris a .t her utically effective anount
a non BRloB e PafifiTh 3P sEASTERR 52 The et hod of
claim 28, wherein said functional nucleic acid targets
201 Tee tcompasitioptofevlatdi 'Yy ahgredd gaid infvditelt anifhédyirastuie0is an O-

dr ug-resi stance.
polysacchagide component of a lipopolysaccharide on said minicell surface.

21. The composition of claim 19, wherein said mammalian cell surface receptor is

capable of activating receptor-mediated endocytosis of said minicell.

22. The composition of claim 18, wherein said bispecific ligand comprises an antibody or

antibody fragment.

23. The composition of claim 1, wherein said composition contains fewer than about 1

contaminating parent bacterial cell per 10" minicells.
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36. The nethod of claim 28, wherein said functional
nucleic acid targets the transcript of P-glycoprotein,
woRR9A27880 MDR- 3. 37. The nethod of claim 28, wWher/E2008/002984
said functional nucleic acid targets the transcript of
VMRP2, BCR- ABL, STI-571 resistance-associ ated protein,

| ung resistance-related protein, cycl ooxygenase 2

cl ear factor RCCI GSTPI
24t amposiics o6 CGPBa it orid GEmbortiBnRANOE® e e about
contandiBatifd iedr&itbagRbidl denyel 10N AkniBaIE! €i ¢ acid targets the
transcript of a protein that contributes to apoptosis
resi stance. 39. The net hod of claim 38, wherein said
25¢ Theceoropesitigruef eiaomalcinlqrgngetdsccanmqsamwrpainmfeml than about 1
XL, Al ./ Bf| ocaho on ki nase or p53
comam‘%ttme% %arer}{(?actf 1allc*,e1 Fﬁggb ?ﬁj %!Sm 28, wherei npsal d
functl onal nucleic acid targets a transcript of a
26pTied edrmipdsitidn 6P blairh biytveser¢ia sarognysdsitiont yontdlhs feha than about 1
met hod of cl aim40, whergin said functional nucleic
contamipating pargstbacigriph celper 1Bt minigslls cat eni n, PKC-a, C RAF,
K- Ras, DP97 Dead box RNA helicase, cdkl, DNMIl, FLIP,
27@@00@%@3 ion BPLMEAND vHPHR sﬁf@&(ﬁh&bs%ﬂzeorﬁ&ﬁﬂfewer than about 1
5 and E7, Fortiljn & MO DI Pl 3a, KSP,
contanNB@ing pednt blﬂl;tlémal ¢eblt peTCOP, misiiells.& SPK2, P300, PLKI,
Trp53, Ras, ErbBl, VEGF, or BAGI| . 42. The nethod of

s paF 5 4 4, SEFRUAT e ALERAH e E TR phvats

of mte@f nihi2tM3 #2a phhﬁﬁ@eﬁtlﬁa’ilydacfcupl@blleodaaﬂlern gadtehinia€ll @f sa1d plurality
targets the transcript of protein that contribute
encomapessrr@sm&qsa%éreﬁoﬁ@ail@naérwlelwmdrh@%bh@amemgcn‘anlﬁrﬁlls of said

plurahﬁzmté/\’@ﬁt%t 4 1%@#‘%%%%#0%119?8% mdﬁ; n‘?dvg\rhujxe){rl]l‘éa?lﬁéesllg eggulf minicells

of said plmcdhtp,nwhemhyc seildcfunctichabndclsiai adidlisuglease mae Kegedoplasm of the
hin the same mnicell.46. The nmethod of claim42,
target%ﬂ rein step (c) occurs subsequent to steps (a) and
(b). 47. The nethod of claim42, wherein said drug is

290Ehd ¥eihRd of eRGHPBE Whbdindaid i 86ndl RhiclefSicid R RBIIRRFY RNA.
of claim28, wherein step (b) entails bringing a

bi specific ligand into contact wwth at |east some of
30sBhajmethoslcef eleim 2 vherain saigl kpeulatgetRINAmseselegiedcpm, the group

conSISgHégf{o sai @QI&{)WAC li gand causes minicells to

ian céll. 49. The nethod of claim
48, wherein said target mammalian cell is a
31 nbire phthgd ©f tlaim 28| hershh said funcroted ducikiccdcad IDISA.
wherein said bispecific ligand conprises a first arm

32.t F}?et method of claim 28, wherein contact between said minicells and said mammalian

cells occurs in vitro.

33. The method of claim 28, wherein contact between said minicells and said mammalian

cells occurs in vivo.

34. The method of claim 33, wherein at least a portion of said plurality comprises a

therapeutically effective amount of said functional nucleic acid.
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carries specificity for a mnicell surface structure
and a second armthat carries specificity for a
woorwptmgocyti ¢ mammal i an cel | surface recept oPCT/BBR2008/002984
The met hod of claim50, wherein said mnicell surface
structure is an Qpol ysacchari de conponent of a
| i popol ysaccharide on said mnicell surface. 52. The
met hod of cl|aim50, wherein said mapmalian cell

355"maef g@@qde@%ﬁpm 2185 v@g&wsydoﬁung&qa{, awlﬁtg acid targets the transcript
said mnicell. 53.
enCOdf?g%qﬂnét?Lo@ggé&gmtg%gﬁx%\g%ﬁaﬁﬁgsal d bispecific |igand
conprises an anti body or antibody fragnent. 54. The
36nEhdodthod aflckdim 28, wheheéinsaid faactcbnabnudé¢ic anidctetdets the transcript of
phagacy ocyt osi s-conpetent. 55. A nethod
P- gWCPB?O%‘BME?%?Pﬁ&BﬁEfm cell of the conposition of claim
1, conprising coincubating a plurality of intact

37NTRE fRtHod oficldimf 28)GiliepéialsaldUh&idhaPfhdeit Acid thiblefsathe transcript of
56. The nethod of claimb55, wherein said functional

MRP2; BERiABLc SE1-521 Fesisigntesasspsiariprosin, [ng resstanee- @llated protein,
cycloot&kgér{yrsggpngg%fs to?eﬂang eﬂgk&‘lorw gﬁﬁkﬁ@ﬁg L{uBMin, or a

growt hetoet hod of cl ai m 55, wherein said functional
nucleic acid is DNA 59. The nethod of cl ai m 55,

er el sai d GO- batl on r| Ses ent e
38%&% ogf clagim ipsaid| iﬁn apgl nyglelr arid targets the transcript of
apmta@ma@e&mbu@m @pﬂpﬁosmﬁgtageé hour. 6 1. The nethod of

claim55, wherein'said co-incubation |asts about one
hour. 62. The nethod of claimb55, wherein said buffer
39¢cbhgpmiethd dfudlaior 88, wheteinesaidunctienalmuiclaie aoifl tefggisna e2anscript of

uffe ed saline is elatinform 64.
Bel-2, i A1 B8 0 AL fheoR RigelF ol S5 fhofB %1 10 T O P2
a | X phosphate buffer solution. 65. The nethod of

4OCTHé metifod offvddinl 28, Saliedeif Gaidnanitidnabiudl&ic @oiddidfieeda ahnsript of a
erature of about 4C to about 37C. 66. The net hod
proteub; TF%‘W‘S‘SS topePSHCIai d co-i ncubation is conduct ed
at a tenperature of about 200C to about 300C. 67. The

41 n’?ﬁ@&@tﬂ?}ﬁ JtlcBi M 420 whohsH 64id f&?dtl@nﬁ%dcwpﬁﬁ 'tfﬁ'@etk % transcript of B-

conducted at a tenperature of about
Catenimp PK6doo€-RAR] KrBas, NS Pead bax R4 heheasbacdloln DISIMTI FLIP, C-

Sfc, S%ﬁ]ﬁll!’ay%gm%tgr%ué pr emaéfltls lgrbBa}bgﬂ’tV ?g%g and E7, Fortilin & MCIIP,
DIP13a, KSP, MBD2, p21, KLF4, tpt/TCTP, SPK1 & SPK2, P300, PLK1, Trp53, Ras,
ErbB1, VEGF, or BAG-1.

42. The method of claim 28, further comprising a step (c) of delivering a drug to said

target mammalian cell.

43, The method of claim 42, wherein said functional nucleic acid targets the transcript of

a protein that contributes to resistance to said drug.
44. The method of claim 42, wherein said drug is packaged in an intact minicell.

45. The method of claim 44, wherein said functional nucleic acid and said drug are

packaged within the same minicell.
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69. The nethod of claim 68, wherein said co-incubation

conprises about 10 10 mnicells. 70. The nethod of
w@b@omeB3) wherein said co-incubation conpri seBRCHIB08/002984

107, 108, 109, 10 10, 10",10 12 or 10 13 mnicells.

71. The nethod of claimb55, wherein said co-incubation

conprises about 10 10 mnicells.

46. The method of claim 42, wherein step (c) occurs subsequent to steps (a) and (b).
47. The method of claim 42, wherein said drug is delivered concurrently with step (b).

48. The method of claim 28, wherein step (b) entails bringing a bispecific ligand into
contact with at least some of said intact minicells and said target mammalian cell, such that

said bispecific ligand causes minicells to bind to said mammalian cell.
49. The method of claim 48, wherein said target mammalian cell is a non-phagocytic cell.

50. The method of claim 48, wherein said bispecific ligand comprises a first arm that
carries specificity for a minicell surface structure and a second arm that carries specificity for

a non-phagocytic mammalian cell surface receptor.

51. The method of claim 50, wherein said minicell surface structure is an O-

polysaccharide component of a lipopolysaccharide on said minicell surface.

52. The method of claim 50, wherein said mammalian cell surface receptor is capable of

activating receptor-mediated endocytosis of said minicell.

53. The method of claim 48, wherein said bispecific ligand comprises an antibody or

antibody fragment.

54. The method of claim 28, wherein said mammalian cell is phagocytosis- or

endocytosis-competent.

55. A method for formulating a minicell of the composition of claim 1, comprising co-

incubating a plurality of intact minicells with functional nucleic acid in a buffer.
56. The method of claim 55, wherein said functional nucleic acid is a regulatory RNA.

57. The method of claim 55, wherein said regulatory RNA is selected from the group
consisting of siRNA, miRNA and shRNA.

58. The method of claim 55, wherein said functional nucleic acid is DNA.

59. The method of claim 55, wherein said co-incubation comprises gentle shaking.
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60. The method of claim 55, wherein said co-incubation lasts about 0.5 hour.
61. The method of claim 55, wherein said co-incubation lasts about one hour.
62. The method of claim 55, wherein said buffer comprises buffered saline.
63. The method of claim 62, wherein said buffered saline is in gelatin form.

64. The method of claim 55, wherein said buffer comprises a 1X phosphate buffer

solution.

65. The method of claim 55, wherein said co-incubation is conducted at a temperature of

about 4°C to about 37°C.

66. The method of claim 55, wherein said co-incubation is conducted at a temperature of

about 20°C to about 30°C.

67. The method of claim 55, wherein said co-incubation is conducted at a temperature of

about 25°C.

68. The method of claim 55, wherein said co-incubation is conducted at a temperature of

about 37°C.
69. The method of claim 68, wherein said co-incubation comprises about 10'® minicells.

70. The method of claim 55, wherein said co-incubation comprises about 107, 108, 10°,

10", 10'",10" or 10" minicells.

71. The method of claim 55, wherein said co-incubation comprises about 10'® minicells.
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