.Tifle:.PHOTOCHENICAL | NTERNALI ZATI ON FOR DELI VERY OF MOLECULES I NTO THE

'CYTOSOL Abstract: The present invention provides a nmet hod for |ntrodup|ng
a mol ecule into the cytosol of a cell in which the cell is contacted with a
pho- tosentistising agent, the cell is irradiated with |igBltJubf2096

B wavel ength effective to activate the photosentisitising agent and,

subst amtiebdsmatan HeTHOMR Tk PRIOFoRTIREVANE ok MHAdkateORird MnC@loksy,
'contacted with the nolecule to be introduced, particularly for use in
‘treatnment, gene therapy and vacci nati on. : -6 July 2006

- cancer
'PHOTOCHEM CAL INTERNALLZATLCN FORMBEERIOJUERY OF MOLECULES FNTO THE CYTOSOL
. The present- invention rxelates to an improved method

for intpoducing molecules into the cytosol of cells
using a photeeehsitising agent and irradiation of the.
. cells w1th llght of a wavelength effective to actlvate
the photosen31tlslng agent A ,
. The malorlty of molecules do not readlly'penetrate
cell membranes. -Methods for introducing molecules into
the cytosol of llvlng cells are useful tools for_
manlpulatlng and studylng bzologlcal processes. Among .
‘the most: commonly used methods today are mlcr01njectlon,
red blood: cell ghost—medlated fusion and llposome
fu31on, osmotlc lysis -of plnosomes, scrape loadlng,'
. electroporatlon, calcmum phosphate and v1rus—med1ated
. transfectlon These techniques are useful for
_1nvestlgat1ng cells in culture, although in many cases’
,'they may be - 1mpract1ca1 time consuming, 1nefflclent or-
they may 1nduce sxgnlflcant cell death. Thus’' such
f:technlques are not thlmal for use in blologlcal or | -
r-medlcal research ‘or in therapies where it is required
' 'ethat cells should remaln viable and/or functlonal
It is well known that porphyrlns and.many other
ﬂ'photosen31tlzlng compounds may 1nduce cytotox1c effects
_;on cells and tlssues.T These effectsware‘ﬁased.upon the
ifact that upon - exposure to llght the photosen31tlzlng .
: compound may'become tex1c or may release tOXlC T
substances such as,31ng1et :oxygen oxr other oxedlslng
_radlcals whlch are damaglng to cellular materlal or
: blomolecules, 1nclud1ng the membranes of cellszand ‘cell.
'7structures and such cellular or membrahe damage may
‘teventually klll the’ cells. These effects have been’
utilised in the treatment of various abnormalities or
_ dlsorders,'lncludlng espe01a11y neoplastlc diseases.
:-”The treatment is named photodynamlc therapy (PDT} and
1nvolves ‘tHe admlnlstratlon of photosen51t121ng T
'_(photechemotherapeutlc} agents to theeaffeqted:erea;dﬁ'.




" subst ance

Met hod The present invention relates to an inproved nethod for introducing
nol ecul es into the cytosol of cells wusing a photosensitising agent and
irradiation of the. cells with Iight of a wavel ength effective to activate
t he photosensitising agent. The majority of nolecul es do nétJule2dicl y
“'penetrate .cell nenbranes.. Methods for introducing nolecules into the
cytosol of living cells are useful toofs for manipulating and studying

~_biologica B ARRESe h 0, S ne today are
- nlcr0|nje%t?bn e?iﬁioog cé?$ 5%é§$ﬁ%%dﬁgg%%¥+u3§%ﬁg % glp&§one f usi on,
osnotic I?§ﬂ§rb QMqﬁE&ﬁﬁﬁ? %%@a@hotQﬁ@m$@FlZEmgcag©pbsaandn cal ci um

phosphat ecandetit] tsrdRdimiSbytsene ECto AN, JES&eLhal Qﬂﬁéc@,@ﬁ useful for
'|nvest|gat|?3 cellséaﬁicu ture; although, 1 n many, cases
. practi cal “8t e &6h P FREHT diEO fe?%E%”?mgﬂFﬂﬂﬁéélslgnlflcant_cel

deat §. Thdsmsnaimhdde.chmmmﬁsaia&mtﬁn@tag‘a{té Qir@%wnbwﬁieal cal or

'nedlcal r s re |t t t cell's should
. remain V|a%§g 3%5 31%én§4§¥§¥§é§?% %;%wﬂﬁei%1 fiyrins and many -
“other- ph@%smﬁ tiazigeyr cvihsounds- rnaw a ﬂdmmﬂmtcwdnm'eléaj:bﬁ on cells and

- Uissues. Theseaekbngled oif prdiasith addifils 1188 ~haRa exposure to
-l'i.ght the %gggeﬁsen5|tr2|n conpoun bécone toxic or nh rel ease tox[c

8 é??%a](ﬁ%r the aumlyringi cele which are
darb@i ng ¢hloekihsl andnnmr |paitrm1odgxe@miaeculmh idaidgeli hacéde nmenbranes of

cell's a l. h-cel l ul ar or menbrane damage may
: eventualpg %E% wP%e c%% hesg' gcts have been wutilised in the
o treatnent of vahpbqgealsmming |de:sxgsr magh soeddr xhemleﬁhfetgzeslppcaal ly. o
_ neopl ast '&aﬁié@?%% me‘éﬂ%n&sﬁ%t ”ﬁl&e‘c%%ga%%d %ﬁ%%h g,g‘,hg r;foxflﬁé apy,.( PDT) %and

- inval ves ‘the admni ni'stration photose I t1rzing (pko erapﬁutlc)
“agents t PYNEPLET cERERAAPeRhGTOSENRIT] SpaE6 becpme dlrECtlY toxic

15 when actlvated by 11ght whereas others act to generate
- toxz.c spec:Les, e.g. oxldlslng agents such as s:mglet
'_ oxygen or other oxygen-~ der::.ved freé radlcals, whn.ch are
‘ extremely destructlve to cellular matexrial and ,
o _blomolecules such as lipids, proteins and nuclelc ac1ds.
.2'_0,.-': o Porphyrln photosens:.tlsers act 1nd1rectly by |
B R generatlon of tox:l_c oxygen speca.es, and are regarded as
) _ - :partlcularly faveurable candidates for PDT. Porphyrlns ‘
' __ T are naturally occurr:u.ng precursors in -the synthes::.s of
S _ _‘heme ' In partlcular heme ig produced when. 1r0n (Fe:“) ‘
C. .-25 is 1ncorporated in protoporphyrln IX ('PPIX} by the o 7
: ! ;actlon of the enzyme ferrochelatase . PpIX is an LT ) '
. f-extremely potent photosensltlzer, whereas heme has no
'¢fj:photosen31tlzlng effect. . A variety of porphyrln ~based
R "or porphyrln related photosen91tlsers are. known in the .
30 . art and described in the- llterature. I
- . The cyt:otox:.c effect of most senslt:l.zers used in
PDT 1s mediated malnly through the formation of 91nglet
'cxygen formed upon exposure of the photosensltlzers “to.
o o 1lght. ThlS reactlve 1ntermed1ate has a wvexy short -
. 35 - _'.llfet:_r.me ‘in  cells . (<0.04 ps). Thus, the primaxy
I -:,{':Ytol_:zgxid'-e_f_fect' of PDT is executed during light- I
exposure:; and very close to the sites of fomat_:;:i_iéh- of 10,.



t he body, followed by exposure to activating light in order to activate

t he photosensitizing agents and convert theminto cytotoxic form whereby

the affected cells are. killed or their proliferative potential 5

di m ni shed. Photosensitizing agents are known which- wl| kxmuyzaﬂe

~preferentially or selectively to -the_ desired target site e.g. to a tunour
or other lesion. A range of photosensF§|Z|ng agents are known, including

‘not abl y tiE% Rsaralens. If@%cﬁ%r Méetngﬁromﬁjeﬂseig {éaas and t he

- pht hal ocyatfi ns. S econe 8% i ght .
Phot osenst¥YRFABhBRugEetBjoriner chsiteiald edtgrdyime) yabizt y. of nmechani sns,

'dlrectly HAThEPCt isatlivachar £a8% | &, itigers becone
directly Fguéﬁe15 mhensgctlvtted 9 y@mgéidéﬁ%%?eadﬁ%%é§§g§ct @% gener at e
e

toxic spet advagipges; R EB@nﬂ? §ﬁ€ﬂ35%1%ﬁQEﬁeﬂne%R9@%@ b® ot her
. oxydgen- detiglhd rhagebeaiﬂeﬁal anafifieeled e OHHLATR] sdRsdt el i Tt 0 cel lul ar

-mat eri al éﬁg? p ﬁgu£ﬁ§?§ﬂga as.h e&#g%f%%%avggga“gnd nucl ei ¢ aci ds.

. 20.: - Por I n* photosensitisers ac eneration of toxic
“oxygen s wnenkaiioncreggnding use pdr BDILItay |dedtagnnabbentaddi dat es for

~PDT? Porpﬁy11Q§o @1£t18ﬁéurgbkyegsﬁg&%yﬁgﬁﬂh%%ﬁﬁ%geaﬁfﬁﬁth%m§¥nth68|S of

" hene. t|c heme as pr.oduc 5 i'S T ncorporated
in protoﬁ%%b 3@???%?0 dejeribesaa; ngwbse ofe Rhﬂﬁﬂﬁyﬁﬁmx@chelatase
Pplna s corqmmds ,erelcyneoeeneoﬁjrﬂgaeeas W;lltlﬁlta dRFR-Has no

" phot osensgj t | zi va Let as
porphyn%i #ﬁﬁgﬁuﬁggoseh%n?l %F% %ﬁﬁg rt and descri bed
~n. theIﬁqqgnﬁqneﬁeﬂ&%mxnamtexlmakiﬁgcthefcmm@&e&emmﬁe:nexm used in. PDT

s medi ateghm Y t@%t@e&&éﬁmge%ﬁe@g &, @avgen formed upon

exposure of the ph osensjti'sers’to kéacCtive Internediate has
a. very SRR @?ﬂ?ﬁ#%&eﬁ<ohexeSﬁu?ﬁh§rmpme BFi mary : cytotoxic

‘ef fisct OfJ_t:EEli‘elrﬁ: emqu thiridigaligdt in AXRIGHEACABAITRLY eheee to the
S|tes of 4 éyh %uﬁ?compounds, are described in the Norweglan
._patent No. 173319 and in Norwegian patent appllcatlons
_NOS,_- 90 0731 176 645, 176 947, 180 '742 176 786, 301
- 981, 30, 0499 ‘and 89 1491. : . -
L2000 s In W093/14142 a drug delivery system,ls descrlbed
R ‘ {_wthh comprlses an anti-cancer agent and a [
“Aphotoactlvatable agent (ie. a photosensltlzer) attached
.:to copolymerlc-carrlers. Upou admlnlstratlon thls
‘ N oomplex enters the cell 1uter10r by'plnocytosls er :,
. 2B fphagocyt051s and locates -inside the- enﬂbsomes and |
©° ' lysosomés.. In the 1ysosomes, the bond between the antl—
”;neoplastlc agent and,the polymer ig hydrolysed and the
w: former can dlffuse pass1vely through the lysosome
_ ' membrane into ‘the cytosol The utlllty of . this method
-30-_: is thns 11m1ted to small molecular compounds. whlch are
- . able to dlfthe across the lysosome membranes After
"allow1ng a tlme lag for diffusion, a light source of
'"approprlate wavelength and energy is applied to actlvate
hE the photo—actlvatable compound. The. combined effect of
'1:35.” .the. anti- “cancer agent and photoactlvetable agent destroy
- :the - cell.y Such PDT wethods as descrlbed above are thus
‘.dlrected to: the destructlon of cell structures 1ead1ng




6 July 2006 - 3 102 reacts with and oxi dizes proteins (histidine,

trypt ophan, methionine, cysteine, tyrosine), DNA (guanine), unsaturated

fatty acids and chol esterol. One of the. advantages of PDT is that tissues

unexposed to- 5 light may be left unaffected ie. that a seléekty 206PDT

- effect may be.obtained. There is extensive docunentation regarding use of

PDT to destroy unwanted, cell. poputaions, for exanple neoplastic cells.

The patent literature describes a number of phot odynam ¢ 10 conpounds,

al one or EBnfGddt 88akitt-h targeting agents, e.g. immunogl obulins directed

~to ne?pl asti.c wel Iss/meee}hz erncﬂeteranmdsz daﬁktn@ dtReeORRhAX a@ee cell
specific rt che u Qenat o L

~derivati vegg %\]/1% urﬁermre%‘%@%mé‘%n& bliﬂl%gtt:O 151 aF??é

mal i gnant asekl mecBarh smmdicio datareusing uadseral e deembreeel in the

. Norwggi an;p %é&ﬁ@hbl@o mol 3L AN dd &%V\%téébi’aéf‘“& agpiiggatihons Nos. 90
0731, 176 645., 176 947, 180742, 176J86, 301 981 ~ 30: 0499 and 89 1491. 20H

I'n W93/ 1BaRDeE. HP&&thPP@ePPQQRQQﬁﬁW%Flﬁ%S€?$¥%B 1ﬂhV%ﬁeSEBﬁ§¢|ses an

CLanti -ﬁagceelagaeetmetaonpmﬂ QR \dath £ atgen&his lﬁetﬁo@hﬁtﬁéenSI It i zer)

~ attache 0 ric..carriers. . Upon a stration- this conplex

. -enters th'élotcLSFP?‘g %ér‘% r B;Feﬁflnr?(}c]ﬁ % agm%r Eg%’q;o%%%]o% PHe¥s and | ocates

© insi-det heowpdbodneseangpipsh sdmesl tanecbely ysosunesequdrcéond bet ween
tthoa”t'the“@@ﬂhéSth@oﬁg%%&dﬂ“iﬁé“bﬁ&ﬂé%@ﬁsié&45%5CE ébﬁﬁdaﬁée former

“can di ffuse passtvely. through the I'ysosone nbr ane | e cytosol .
. The util |'t3]9‘eo!"°{1ﬁP§1ﬁe?W§d qe'ttqﬁed |crrr‘n3tlecpi%lbeerre¥s mol.ecul ar conpounds

- which aretraﬁblacaeeal&hueeee@k@ﬁﬁmehe1geﬁeeweer&xﬂuemee After allow ng a

:';tlne lag fo sour.ce ropri ate viavel ength and %.
“enoray soapprreblEhaR mhptdhe REHS et MR E R A pound “The conbi ned
“effect of -35.. The moleecodrcen b@eMIanslqﬂuﬁeﬁumnnaﬂxﬂﬁreee&&mldestroy t he

celd Sofdgndes d. to the
".destruct|%%£%g£€§%ﬁegtrEC?HgES%?g§§QUEPQﬁ§E%ﬁﬁﬂdgghsfuiﬁﬁﬁf
- compound are applied to the cells together or ,

. sequentlally and are taken up by the cell together into
the same 1ntracellu1ar compartments (i.e. are. co-;
: txanslocated) ‘The molecule to be internalised w1th1n -
::'ZOT‘?-the cell i=s then ‘released. by exposure of the- cells to
. 1light of suitable wavelengths to activate the
‘::photosen51tlslng compound whlch in turn 1eads to the
-jdlsruptlon of the 1ntracellu1ar compartment membranes
i L and the subsequent release .of the molecule,‘whlch 13'
'a;}'zsﬂ'v-located in the’ same compartment ag- the‘photosentlzlng g
; ' -agent; into the ‘cytogol. . This ‘wethod was- termed , B
_ ':_"photochemlcal 1nternallsat10n" or PCEL. Thus, 1n these
t;,iﬁmethods the £final step of ‘exposing the cells to.light
B results in the ‘molecule in questlon being released from .
30fj',the same intracellular compartment as the ' '

__e'photosen51t1z1ng agent and beccmlng present in the '
_'cytosol . S :
‘ It was belleVed that in order for this method ‘to be
_ A? effect1ve 1t ‘wag essentlal that both the - '
.; 35-7"photosen51tlslng compound and the molecule to be
S ffreleased -into. the cytosol were present in the ‘same
'4.1ntraee}1ular,compartments_When irradiation was_ﬁ___l




6 July 2006 - 4 20 the cell is then released. by -exposure of the cells to
as a nechani smfor introducing otherw se menbrane S inperneabl e nolecul es

into the cytosol of a cell in a manner. which does not necessarily result
in widespread cell destruction or cell death. In this net gy 2008

"ol ecule to be internalised and a photosensitising. conpound are applled
si mul.t aneously or in sequence to 10 thé cells, upon which the ,

' I 1.7 docyt osed or in other
photosen5|é npound and the nolecule are en ( |
ways tran %ggggmgalnto endosones, |ysosones. or other intracellular

menbr ane restrlétebasonpawtmemumaslngﬂbeIﬁBhEGHMQKiOtK&ttﬁ@ﬁé&ﬁl@kegg'”tO
t osensiii Si
Compound acah bediAEEBALIRN 1% e AR U (e PRI 09 aken

d are_a
. ﬁgnggu?he %@FIg@%ﬁ%@ﬁebanW@erﬁh@hﬁmﬁXEQﬁuﬂﬁxﬁﬂtﬂhﬁ eammert@ehighﬁl.

are-c [ rheshorddedbssibelyehecyinalio died thif tld SREkgkad D Lo cell
' deat h, VV) §%0 432 nd VWO 0 %ﬁASOi‘on t he other hand, .are concerned Wi t
C

_ et hods whi SR %th8Po @nd §he ghatinaens it miegengt hs to
" .activate taeeniprbemgnxotatedglmmeem ﬁ(iitxiam%llﬁﬂdleadsdt?het Qﬁbsequem
~disruptio r I nenbr.anes _. an
'-rele;ge o?mﬁﬁeénn ecl éﬁmkhghéﬁs oca?ég & nEEREESre Shithent as the
" phot osent i%5tRPdadene, Ph‘ht:'és?ﬁéléf-y-ﬁéslm agenits magt bed cwms:datfea®deitl

- "phﬂnocherﬂmlcemeramﬂlé@ﬁi@&tear b?%mghﬂﬁtlbﬂhb@%&? s tthI | g"r’]"
. step of eéggelqgr Ri eIIs to I| ol éesuétﬁphn LS4 a;éﬁﬁgxugggghe °
" being rel S HoOm3 £Ht AREeFhuBa N |
- _phot osensicyitzisul. é@emrm@hbemﬂbngoﬁteaenmtn Eﬁﬁ c@%&\%OE Fﬂm‘%a?s 2’226& al
' ?ﬁé{eggghb?%?'Eé‘ﬁﬂ&”fééﬁ L enggleéglgeto ge ggternallsed -
- and the photosen81tlslng agent are not necesearlly
15 locallsed in the same: 1ntracellular compartments at the
' - timé of 11ght exposure, the molecule still enters the
cell and is. dellvered to the cytosol. These results are
. extremely surprlslng aund such methods dlSplay _
_ : 51gn1flcant advantages over the methods where llght
<20J:z.1rrad1atlon is the final step. _ ‘
At 1ts most general thereforer a flrst aspect of the
1:ipresent lnventlon prov1des an 1n Vitro or ex vlvo method
S for 1ntroduc1ng a: molecule into the cytosol of a cell said
_ ) ‘.method comprlslng contactlng said cell w1th a‘ ) |
3;; ‘és_f'l photosen31t131ng agent contactlng sald cell w1th the
| . {molecule to be 1ntroduced {transfer - molecule) and .
E 1rrad1at1ng sald cell w1th llght of a wavelength effectlve
1',,i:to activate the photosen51tlslng agent, whereln said-
ﬂglrradlatlon is performed prlor ‘to the cellular uptake of
3U?A'.sa1d molecule 1nto an 1ntracellular compartment contalnlng
. © said photosen31t131ng agent, preferably prior :to- cellular '
juptake -of sald molecule 1nto any intracellular compartment.
' ' Thus 1n one alternatlve, sald,lrradlatlon can ‘be
T :-_;fperformed after the cellular uptake of the molecule intg an
"f.35' :1ntracellular compartment provrdlng said molecule to be
”‘lnterﬁallsed and the photosen31t151ng agent are. not C

J'locallsed in the same 1ntracellular compartments at the



35 photosensitising conmpound and the nolecule to be released into the
cytosol were present in the sane. conpartnments when irradiation was. 6
- July 2006 - 5 perforned. It has now surprisingly been found that
‘nol ecul es can be introduced into the cytosol of cells by suyumfuooePCI
- met hods but where the exposure of the cells to light S -is not necessarily
the final step and the nethods are nrote dependent. on the nol ecul e and the
-photosen3|t|2|n agent being located in. the same intracellul ar
‘conpar t nehigeap tﬂéghﬁmﬁmmbsuumghtJEXpnsymeferneéueMbodmmhnﬁs t he

phot OS,enShbWé’an AGLRHIERY RE GO HAF R t tES 88&%{3 %Qd activated by
: irradiation for & -nol ecul.€ to be 1 nter i sed % us delivered to
-t he cytng %o gﬁtmP&?&“éGhFéb@@w¥ﬂ¥%#ﬁﬁk%$¢@ Thus, despite the

. fact that the nmheemhalﬁeahaomnte&nﬁbeaﬁheﬁﬁmhth@eﬁé@éoésnéhé'S'ng agent

-are-gaot y dint sanme_intracellular co artnents at

'fthe'§| 8g€8$8i%% g%gégﬁr ?egpﬁﬁFg' e stﬁq{kﬁﬁnQﬁ%S?ﬂ% and is.

_ dellvered %%t?ﬁéaéy$§§®pn“Thb§6 mamﬂmdesmtheesﬁepwmfyreheaﬁesmﬂg and such
methods dhsDéaNlesSEABRI 48RRI AILII TR N Y &g%&@egn'%gg{ 20

“irradiatipn'is the final _step. -At- 1ts npst genera
~aspect of R B?egﬁﬁ?SP%veﬁtFBﬁ FeddBdes an in Vvitro or ex vivo method -

“for |ntrodu0|ngsau@@aenﬁfélhptOCEMQuE&EO&@theﬁidﬁﬂ| sai d ' et hod

co I Si aid_.cel.l t osensitisjng agent, contacting
s g% gqﬁ&?ﬂ%%'fﬂgn Feftrs F8 BBeI ﬁtf &FeRa Msfer mol ecul e) and
L irradiat |Jrrg:%m&tﬂ-1;e¢¢1wtiml wl;ihthoﬁzohemaleleemdﬂmx&fd]eﬂid Wthe Qeliclt | vat e the

- phot osengidriryditk aget d a | er.formed prior to the
,cellularﬁ%Ptake of . 30 ta%gﬁdfﬁeolgﬁél8é§%t%h%%‘%h rac ﬁlﬂ%ﬁ conpartnenﬂb

" cont ai ni FFPUReh IPYRIGROS iR | Ehe | pateantvingprelidr mempramicor e-g.-cdivt ul ar.
“upt ake ofergRictBHias e SthOr ApIHbFEEEL! UpREKEO W Mns | for

_115 _ example into ox agsociated with an 1ntracellu1ar__"
‘membrane restrlcted ‘c¢ompartments, for example the
fendoplasmlc retlculum, Golgi body, 1ysosomes, endosomes

etc, : ‘ ; . '

_ ‘l ACcdrdiﬁgly;'in a second aspect the preseﬁt invention

20 ‘prov1des .an in vitro or ex vive method for 1ntroduC1ng a

I molecule 1nto the cytosol of a cell, said method comprlslng
_:contactlng sald cell with a photosen51tlslng agent
'.flrradlatlng sald cell with llght of a wavelength,effectlve

_to actlvate the photosen51tlslng agent and
\ i

"‘fgs :;_ at the same tlme or at' a tlme after- the 1rradlatlon,- _
'contactlng sald cell w1th the molecule to be 1ntroduced
';(transfer molecule) ' ' ' '

_fki, ; = Preferably the cells are contacted w1th the molecules
fto be. 1ntroduced or 1nternallsed (referred to herelnafter

3-30':t?as the transfer molecules} at a tlme point- afteri o

1'f1rrad1at10n has taken place, or, in other words,i |
iphotochemlcal treatment of the cells, by contactlng them -
_ ,w1th a photosen51tlslng agent and then eradlatlon, 15'

e '-jfieffected before the molecules are added to the cells.  In

' ‘.;35  .thls embodlment the molecules to be introduced 1nto the . -

cytosol can beé brought 1nto contact: with the cells Wthh

ﬂﬁhave been subjected to photochemlcal treatment at o



Thus in one alternative, said irradiation can be perfornmed after the

cel lul ar uptake of the nolecule into an 35 "intracellul ar conpart nent

providinsidl | , ganmecuetobe internalised and the

- photosensitising agent are. not |ocal.ised in the sane. I nt Bang) 2odear

- conpartnents at the 6 July 2006 - 6 10 1s 20. time of I.ight exposur e
however irradiation is uptake of the ®molecule "Internalisation" In a-

preferred enmbodi ment - performed prior to cellular to be internalised. as
used here@ﬁy'Féﬁ@r§QM¥ﬁrﬁﬁﬁgwd§b$ltrdetmeabyhsﬁ mocecuwleds. I n the present

case inbeooaliingl i diuissfas| HdpschiEssher ating! epse b P’ZP' ecul esfrom
“intracel | yl ar/ menbr,ane und conpartnents I nto the cytosol the cells.
" As used hg?gFﬁ uPcéHqﬂzﬁhq”ﬁ%&%? or &tFaﬁ§IHéE§PHn1nr8ﬁéF§-ﬁémbne of the

s'steps of moheeumeslmmythelbroﬁyhﬁl1ﬂﬁbee@heacte%1ehnahet@e&h@ @8ld.
. nmembgane | iagganﬂE%bggpn&gékkﬂig%g that . Eggy g fac%%@% interior to
: the outer yi ng cel _
: such as for example the cell type, the partlcular
molecule 1n questlon, the particular photosens1tlslng
‘agent used and the duratlon of the light treatment.
'Thls time window can if necessary be determlned for a
- 10 particular set of condltlons. However, preferably the
' _.molecule to. be transferred to the cytosol is exposed to
. the cells relatlvely soon after photochemlcal treatment
. for example within 24 hours after photochemical
, treatment and more preferably within the flrst 10'hours
iS'-_ after photochemlcal treatment e.g. within the flrst 5
;-hours Qr more preferably the first hour. For example in -
p;.vztro.or eX'V1VO the transfer molecule may be -
_admlnlstered for a certaln tlme period, e.g. .30 mlnutes
. - to .24 hours, preferably 1 to 2 hours, commencing
220’ﬂ‘>adm1nlstratlon 1mmed1ately after or shortly. after
' "1‘1rrad1at10n, e.g. if the end of irradiation. is
f’:con51dered as the start p01nt the transfer molecule may-
":}be applled at o mlnutes to 24 hours, a.g. 0 to 4 “hours. -
F ” it hag been observed.that even if the transfer
" 25-:_?molecu1e is’ contacted with ‘the cell con81derab1e tlme
' -e{after 1rrad1atlon,_1nterna112atlon into the cell 1s,;'
: " ebily pOSSlble. Thus, for example, the transfer 3
'“.:_molecule may—be applled wore -than an hour. after :
' Irradlatlon, e. g. more than 2, 4,'3, 10 or- even 12 hours:

30" - after’ 1rrad1atlon._' ‘

L " Thus,, in a preferred embodlment sald cell is.
.contacted with said transfer nolecule 0 to 4 hours after
;1rrad1atlon for a perlod of 1 to 2 or 3 hours or longer,

- _ “e g.-at least 0.5 to 3 hours. The time &t whlch the

:'f 35‘1 ‘transfer molecule ig admlnlstered w1ll vary dependlng on
| 'EWhether the methods are bE1ng carried out in vitro or in
_-VlVO.. For in. Vztro methods the transfer molecules can



endocyt osi s or -other appropriate uptake nmechanisns, for exanple into or
associated with an intracellular nenbrane-restricted conpartnents, for
exanple the etc. contacting. said cell with the nolecule '"to be
.,introduced. to activate the photosensitising agent and, stjulyimosane tinme’
~or at atinme after the irradiation, irradiating said cell withlight of a
wavel ength-effective Accordingly in,-a8second. aspect the present
‘invention r(nn%¥§ n V|tro or ex vivo nethod for introducing a -
mol ecul e i 51ert 3? Joroght, iure, centackewhbd eddptbsi fgramnt acting
sai'd cell Wﬁlﬂﬂeealumldsaeremﬁsbgrngeagenif tﬁgr@gﬁgrargnl?%wleg%larneferabl y'
ore

e nol ecul es

the cells e cules effected;. b
P ﬁp cei :§q:‘¥i "E& baél}gn{;lﬁ?%dﬁ aso?:e ﬁFé?’ﬁ Vi 88FY(t&ferred to

- are added to t

_ hereinaft ePTigg the maolemikes nbl ecomesdt awith thaecpdllpt aaf ber . A
. Irradsati oaphaopkaliel ARE pofnt I OISV isveyBHOt gEled gal Ly eat rent of
alffd t hen

otosenS| |sfn

the cells, bx ot.actl thém wth
i rradi ati ofCRF&e @E’%od?afmﬁt t‘l’féufﬁ)l"éb‘éﬁleéh@ otﬁenﬁﬁerodgleeumm t he

- ha\d/e ‘been ga?péeae'dyt oo teralieit Eded r@?i rn]?jt;r_u ?é @ﬁéyﬂ? Mﬁtgsﬁl .
-endosomes int_ after the treatment has occurre
hﬁﬁgggr H ec%‘i ‘%{%quqch"?l%l%ft ®e2¥aRENCER LAt 0 the

- provi di ng t e transfer
“.cel I's. - TheFOF neXampdew Wﬂ%&?ﬁﬂ dthe Horamafieac uiakeomle beatripgght | nt o cont act

Wit hid he C@&hﬁnﬁééerédsﬁhrecjtﬁ% UPRHP AR £1 & Yark ety of jfactors

~such as for example the cell

:.the par t i tHETEHRBE ok BRE mﬁiﬁﬁulﬁuﬁnliammmellnhoof the Iight
- treat melnt coﬂitaei; wibh - m&dQWrg%& lcfelil%:cq%?%;ara}tbltl%&{i.ﬂf g :%][L%QID{:Q_{?Q 10, .
_particul arg C ion prefera the
transferre %h % 9e?%éarei¥ 8}1&6’!‘3@ 1t &-9-- Pﬁ’eacéla\%tﬁ%l%ﬁlfv@m}ts@on a@

’ phot ochem%l”alhctmeetaéher afloinésampltdow.t hine 21 oy %tﬂiéleﬂlé}ﬁ@'t@ﬁaem cal
‘s -transfer molecules are: admlnlstered by 1ntraveneus
:.‘1n3ectlon for a distant target then these molecules may -
;‘ take a. lot longer to come 1nto contact w1th the. target
_ cells. For example they may take 24 to 96 hours after
: admlnlstratlon to reach the target cells. ThlS “Journey
- 200 - tlme“ w111 have to be taken 1nto account 1n decldlng the
. approprlate tlme for Whlch to admlnlster the transfer |
g_molecules relatlve to the admlnlstratlon of the _
f:zphotosens1tlzlng agent and the tlme of 1rrad1at10nl.'
SR In an alterhative embodiment o
L 25 ' :j_rather ‘than the transfer molecule“"be’rnb brcmght 1nto . o lr, ; :
_fjcontact Wlth ‘the cells after 1rradlat10n has taken place _ '
'illt can be brought 1nto contact with the. cells :_ o
_substantlally at the same time as the. 1rrad1at10n.
S _ “Substantlally at the same ‘time® as used- hereln 1nc1udes"
a 39l' ;exactly at the same time i. e s1multaneously, but also
' - includes the addltlon of the molecule to. the cells
'Zshortly before 1rrad1atlon, for example up to one oxr two
' hours before 1rrad1atlon, prUV1d1ng that - the cellular
o _-_"uptake of the transfer molecule has not- occurred at the.
35 T time of 1rrad1atlon and may still occur, albelt after
_'=1rrad1atlon or- pr0v1d1ng that 1f cellular uptake of. the
;;transfer molecule has occurred then the transfer



' 'carrled out in vitro, or In

‘treatnent and nore preferably within the first 10 hours 15 after

phot ochem cal treatnent e.g. within the first 5 hours or nore preferably
the first_haur. For exanple in vitro or ex vivo the transfer nol ecul e may
be admnistered for a certain tine period, e.g. 30 m nutes hsy s hours,

. .preferably 1 to 2 hours, comencing 20 : adm nistration-imedi ate].y
after. or shortly. after i rradiation’™ . "g. if the end of irradiationis

nmol ecul e may. be applied at 0

3 eonsidered s int the transfer
mnutes to giﬁ%ﬁ?% _ tBﬁ %O OREHEIEYFNE S VR SrQed that even i f
the’ transfEQcaliseﬁnbbethbesame daitractdd ulisith dowpaeitherit £0as| ggeabl e. tine

30 after |fi@g|§§|9§ htAE Eﬁgbzatlon into the-cell.is still possible.
‘Thus, for exanple, e trans nmol ecul e may be. applied norethan an hour

after |rrad|aI%%nmeBtgonﬁ€r§b9H§m pheprecizg drimimsn aR-tloars aft er

“lirrad$at i caddibisn, ofi Bhe prahsfeedmenBedil e Ains fiHb1c8dnd 3 acted with

> said trans cute.0 to_4.hours after irradiation for _a per od of | to
2 or 3 hod%géorng%ﬁ g%mln% §f irTrdiefigns tp, aghisyes Tha@he¥e at which

' the 35 trai@ﬁ‘erlln@ﬂeeﬁfects Bedefintet takd dnkb wawpuapediirgiOLHn - vi vo For
vitro. ¢55§ f n t he t hods are bein
FRLbofs dfeiadis|fhe LEEY £5 £R"CMIGLUS HigTR! hods "

into
“contact witPtefyledeln pgeiandcthe enwireamentspy, t@egcalﬂ.st he cells are

. groviog i Ipaﬂfllcbliﬂ.abbl}l?%i?&!htﬂég?aﬁd‘dté hiyBekheks ahe! i‘:t el @asY 0 bring
~“the. nolecules .in contact, wwih the cells at an S appraqp rlate tlne point. In

S vivo however C (R ptrin (fb?ﬁ%tl niP¥RRg Lhgee EQPﬁéwlpﬁ’@ transfer

1'nDIecuIeslnup(ﬁasnuqtrapprepwiﬂtexﬂimhﬁ@d meylrdeaQEQ pa the node of .
"adnlnlstnﬁéggeﬁi he location of the target cells. For exanple, where
‘the transfe ecul’e can be. 10 administered directly to the target cells
-e.g. by local’ AﬁnﬁﬂﬁqnﬁfakiﬂﬁinQﬂplﬁeﬁE@%ﬂpneaeeutendnthonenerento

. contact  Widet driel e %Iclﬁﬁﬂﬂaﬁ: (afe airﬂ'&?is&tfon p:";QQ]Q réhBﬂld take
A '.place elther prlor to the cellular uptake of ‘the
. transfer molecule (assuming that the photosen31tlzlng
agent itself has been take up into intracellular °
R compartments} or after the cellular uptake .of the
-20ri;.transfer melecule prov1ded that thertransfer molecule
) and the photosen31tlzlng agent are not 1ocated in the
. same 1ntrace11ular compartments at the time of 11ght
'3_exposure.-‘In thls latter scenarlo, clearly the transfer
T "molecule w111 ceme into contact w1th the Gells’ at a time
, “"25{e'7901nt before 1rrad1atlon takes place *‘Thls prov1des one
'.iof the preferred embodlments of the present 1nventlon
o Prev1ously'd1sclosed wethods of photochemlcal
' 1nternallsatlon wherelu the transfer molecule and the
'.photosens1tlslng agent were added to the cells prlor to
3qfe‘ 1rrad1at10n depended,on the molecules in quesmlon belng
I 1ocated in. the same 1ntracellu1ar compartments prlor to
ﬂllght exposure s0 that lysis of these compartments by
" the llght actxvatlon of the photosen31t1s1ng agent - .
A  xesu1ted 1n the release of both the molecule and the
o 35"'-ph0tosens1t1s1ng agent into the eytosol. A.schematlc';.
o -=draw1ng shOW1ng this is shown in Flgure 7. -
In the present methods clearly the photosens1tlslng‘.



*-photosenspﬂauauyhthnﬁseﬁmhmlﬂmhgoﬁédlbyaﬂhatrgmehgea@mlg&@l&he above.

of themnm). rel atively quickly, e.g. in a matter of mnutes or hours. after
admnistration. If on the other hand the 15 transfer nol ecules are
_adn1n|steted by intravenous injection for ,a distant target then these
_mol ecules may take alot |onger to come- into contact W th ¢ hgy 26y get
- cells. For: exanple they may take 24 to 96 hours after admnistration to
© reach the target cells. This "journey ¥® tine" will have to be taken into
- -account i dj riat for which to_adm nister the
transfer k- %EEI %@gr ¥e:F‘at F&pggﬁgfpef:hé“ gtﬁrﬁ“ﬁfest%tl?%rﬂ%?r‘?‘ﬂéce%hb@%@eny tizing
agent and ‘Flh% ¢yhesol mreagiokt ionthel mase alrdterswdimereabodi ment
rat her.- t hagm Q@t&éﬁﬁ§ng gﬂgee =Y t._into, cont w th the
i Sl St ddote o i e

:'cells after |rrad|at|on place o0 cont act
“with the defdst %ﬁb@?&ﬁﬂl&m &Sapnﬂ-ﬂeaﬁdmi tiardtees aeidl s rsmma:ty on. -

|- " Subst ant it fgratot hafeaﬁBthenaeilas ab!%e@xfﬂfd’s‘?éd‘ ddngl gﬁ‘é 30 exactly at
~ the. sane. tlrrE:I.he nul t ane usl¥ but al'so |nclud' he addltlon of the
- nmol ecul.e to the ceﬁpgc ABEPIY OhefEFEOR: PEItRE SFeseat dathsids tketo one or

“two hour s dsbixete unknowat and, ipdewddihg fhat Hﬂh&tCQJH:LlH aethd ake of . the
‘transfer-mgfggn n t ot j,rradiati on and may
Ustill occur Igg?t a tg% Qﬁfggﬁggngn o?ﬁll &P QWHEQ;WQ ﬁﬂ;ﬁ%nax upt ake

. of the triﬁ%ﬂ’é’r bydrheers. h‘ébeo%?@@ﬁﬁédfﬁh‘ehhebe suapatiering 6 July 2006 - 9
. ol aoul e aaidadﬂiﬁ_x@ hRAPSIEASERAZ | PAsPERNbSE gﬁoﬂ%heh%al'lf‘&ak%% - same

-|ntracell%, exposu nti oned

e art t h
“ above, theSras ‘ise Jrﬁrﬁgfl%‘fﬂf h%og'“%‘éh?ngﬁgﬁy%?%ﬁﬁevﬁﬁa—ﬁ@ﬁ@r tg¥tescul e and

;Sif?é'?ﬁdbéﬁt?@?%%a FodiSs D0, S6RELI LXATA U LaRLALR ) Ut no, (O
the cel | sdiagram 1llu ratlng this is shown in Figure' 7.
15 Alternatlvely, photochem;cal damage to lysosomal enzymes
:_or vesmcles contalnlng 1ysosoma1 enzymes, such as late
: endosomes, may reduce the rate of . 1ntracellu1ar '
_degradatloa of the molecules to be internalized. Thls
. wmay be due to- reduced transport to vesicles contalnlng
'20“_’-1y3050ma1 enzymes or transport to -endoeytic vesicles
A contalnlng lower hydrolytlc activity. In thls way these
'famolecules will have more time to escape,the endocytlc
'f.compartmentallzatlon than ‘when the lysosomal degradatlon
S _:pathway is’ actlve "B further alternatlve explanatlon :
; f._zSi'_vﬁould be that tha photochemlcal tneatméht .of the cells .l€§“'
' jleads to mlnor damage to. the plasma memhrane of the .
'_cells leadlng to 1ncreased pengtration of. macramolecules
.‘through the cell membrane., However experiments carrled
: : . out . (see Example 7) suggest that thls is probably not
. 30 the reason.: . :
: _ The: present 1nvent10n thus relates to; methods fox-
!-transportlng or transfectlng any mﬂlecules into the
cytosol of living cells either in vitro (i:e. in-
.‘.:_jculture) or in vivo, after which the molecules shall be
35 'avallable in the cytosol . - o
) : Such’ methods ‘can- be used not only to transfer _
-molecules (or parts or- fragments thereof) 1nto the .J



10 particularly with regard to whether an in vitro or in vivo systemis in
_issue..Taking these considerations into account appropriate timngs may
readily be determned. As a general principle appropriate conditions are
15 determ ned such that the irradiation step should take pljageoeist her

. prior to the cellular uptake of the trapsfer nolecule (assumng that the
phot osensitizing agent"-itself has be t ake up into intracellular

: Conpartnep% erPbrabikey Egglc hkul é§fﬁ§g%% c1r a€sfer nol ecul e

provi ded that the transfer ecu e® oSEnT 2t A3CEHent are not
|'ocated i rF® liefeseaﬁeorne@eeseumencmmmlsl aﬁtmtﬁecel rreThﬁsl i ght

- exposure, fnlelaiﬁgl 8thAEPSEENANE0 redlR@d Yort e t.tfaﬁ{b?f@f .g § wi |l come
into contact wilf t he Cg?S:Oat atinme _25. ~point before irradlation takes

place. Thi¥%? ok ‘ae%‘el; ERe BFEP&@F‘@@ dtbdamdntdids tofe phesent
“.inverdtion preremtomlrentlnenl, od€dthet kedd (&f) ﬁlﬂﬂkﬁ@mﬂlcﬁalaré nt ernal i sation

:_mhereuqtl%?ééfg§ig ”EESE Fggﬂ %epeﬁgpgﬁgae |t| agent were added to

- ~the cells lor to Irra la I on es:in question.
‘being " | odﬁf%‘%ﬁn%nehee%&ﬁe ther mederuller oabrfpmgmm.s may.dreto |ight

exposur e S.Q:é:k@éoﬂédstéf theegarﬁaeeaeenwes LAY Rlireﬂé g r@&%'ﬁét ion of

- the photosen5|t|5| ageﬂ resyl.ted in the rel ease of bot e hol ecul e-
““and the 3PYHRAYERT s‘?rtllg ‘ﬁgo‘aﬁﬁﬁ'iiel Rfothre cedodsl-. or &heemaiE drawi ng
- showitng t kiwrfsceshowbudh feghods 7havenpprresen areilrdds s} €al lohd he

-phot - A t d the. t f l le to b
Prirodnced 1D 0f Rl bndbiSy; er8RebeRte HiRentbllR By o 0

'jtconpartneﬁﬁ&%ﬂenﬂmpxl¢mmwm0$¢gﬁt mavoberengrnduceﬂe1n¢mamsk3££hnlecule is e
onl y addedd0 i SelA €1 SHOBA| the SREERES BF BHEET cLig Cakd T4k exposed to

_ ,llght g ni:sm of acfion of the present nethgds i"s -as; yet unknown
~and i ndee qﬂﬁ? Ueq - tRFLHHFRE fepRogugent . an immune response.
' 15 . Further detalls as to-the utility of belng able to

. eXpress molecules on the cell surface are descrlbed in
. WO 00/54802. ' RPN
- - The transfer molecules Whlch can be 1ntroduced ‘into
_ -‘the cytesol of cells using the methods of the present
.gof{a.lnventlon 1nclude molecules which do not readlly Y
_penetrate cell membranes. Addltlonally, the present
1f11nvent10n can 1ncrease the aytosol dellvery'and activity |
. of molecules Whlch are- only'partly able to penetrate the
_ ; 'Tmembrane of the cell or ‘the membranes of- 1ntracellular '
11_255‘-3ve8101es. Transfer molecules may be,organic compounds,
?f%pretelns or fragments of protelns such as for example
'{jpeptldes,,antlbodles or antigens or fragments thereof.

i Another class of transfer molecules. for use, accordlng to -
R a_r"the 1nvent10n are cytotox1c drugs such as proteln toxlns;
“},_ 50«-__or cytotoxlc organlc compounds, e. g bleomycln Stlll_

- . another class of approprlate ‘transfer molecules are
'nuclelc aclds. . ' R '
Nuclelc acids may-be used in the form .of genes
o ..'?fencodlng for example therapeutlc protelns, antisense RNA
o 35f“-imolecules, rlbozymes, RNm.aptamers or triplex formlng
' '-ruollgonucleotldes . Alternatively the nucleic ac1ds may
'h_be employed 1n ‘the form of non—encodlng“molecules such .




works at all is surprising. Wiilst not wshing to. be bound by theory, the
reason for these surprising 10 findings may be that fusion of

phot ochemi cal ly. damaged’ vesicles ' with. newy formed endocytotic

vesi cl es takes * place which is then followed by the releasg sfy gomewly
-'endocyt osed nol ecules into the cytosol. A schematic 20 Iysosomal enzynmes or
transport to endocytic vesicles 15 A-taenatively; photochem cal damage, to

. lysosomal enzymes or yesicles.. containing |ysosonal enzynes, such as |ate
endosores, 2ffa} OF e GHFEEP Re SYALEETLC iDNA ave| RiPapnt dsgnadaticdrcofl dshe

nol ecul es trdbbeyiater a@ltlaihéd-s ThisSipT&Y BSrniHE oliQoﬁﬁQE’d‘ééﬂlhﬁg%r‘Spo” to
gure ‘7

.~ vesicles ¢ n rami.lJ] us ting this 1s,shown i.n
‘pat hway. @QQEF?%eﬁugi gFtﬁgFQﬁt Y v EERBFSRAPEIARCEREEPEI ng | ower
- hydrol yti c"@@@pyr‘twm ort hthsmmcyLd ledsigyornid Beot £8ewi Fbr bapalmfob% time to
“.escapsg theggad | 400, 4 hanwhen the | ysos
ﬁ259£¥guﬁ3t%gﬁ?ﬂ Eﬁl’h %1 %&#caﬂw?eﬁﬁtﬁ%ﬂf é?lﬁgé cells 30

. degradatio

- out (see.Exdfpt #?1§u35é§tmpﬁapwﬂﬂa;may 1y obabtiye nBorheafiswhbeni nor
: danageIx)géﬁE@|@ﬁnﬁuﬁE€béaﬂélaffﬁ&@%enﬂgﬂéﬁhiéﬁghiﬁhéﬁbofﬂé%geaﬁd

-penetrathﬂﬂgg macronol ecul es_” throu t he r-ane Wever -
‘experi Nent S car?i baCeer t IPEsCBle; R $fd tam «F - vihilremid rpeetores shal |

. be transpd?ltlmgvnral rpamsif.:ecle norabacrehdepiesyd Nt Orﬁ@qa@ﬂéﬁs%rﬁf l'i ving
.cel eit resent entjon thus
rel g?es tgfés di&?loéfa%?jr %?L?ﬁlt hg'?’?ﬁ -Es]%&fq: ‘?'?'ét Cea® be used

not only i tharks etsed imimeitheds(of genes tdtexfamg.rrents t her eof ) |nto the .

.6 July 2006 inirer ippotokicaseel kit agks®. whiHCRL! B ,;,%gamstances
. present- or s.themon the cell. surface. Thus; omnﬁ trans ortgzﬁd
P OB h TRV T Cirs Sonh 0 Lransh |

--rel ease ‘'of a transre the cell cthsoI accordlng to' the
met hods ofwltiled 3 ogeileiset ﬁm\EﬂMr@dsellﬁlhBec@ﬂiﬁa&%}néﬂtélueSt ion are

 *Spefbal'Sﬁgfgydﬁiaffyjéﬁﬁ%ééﬁegxanpi%sgggk §." A range of such

- f_photosen51tlslng agents are known in the art and are

- descrlbed in the 11terature inceluding in W096/07432-
.Mentlon may be made in thlS respect of di- and

. ‘ -'tetrasulfonated alumlnlum ‘phthalocyanine {e.qg. AchSk)
} 20”:f‘su1fonated tetraphenylporphlnes (TPPS,) , nile. blue,'

] '.. chlorln.eg derlvatlves, uroporphyrln I, phylloerythrln,

"ihematoporphyrln and methylene blue which have been shown
L to. locate in endosomes and lysosowes of cells in

e :culture.- ThlS LS in most cases due to endocytlc uptake'
53_.25'1.*of the photosensxtlzer Thus, thé‘phohosen81tlzlng = '{3:.
: '1agent is preferably an.agent which is taken up 1nto the o
._'tflnternal compartments of lysosomes or-endosomes.f
:;;;.However, other photosen51t121ng agents which locate to
LT -other 1ntracellu1ar compartments for example the )
-1‘_30;:“‘endoplasmlc retlculum or the Golgl apparatus wmay also be.
w‘:used._ It is also concelvable that mechanisws way be at

_work where. the effects of ‘the photochemical treatment .

_ are on other—components of the cell (i. e.'components _
- . u'.other than membrane restrlcted compartments) " Thus, for
'; 35" ‘example’ one.p0831b111ty may be that the photochemical -
0 'treatment destroys molecules important for’ 1ntrace11ular
- tran5port or vesmcle fu31on.‘_Such molecules-may1not



presenting cells, the nolecule or fragnent, may, be transported to the
surface of the cell where it may be presented on the outside of the cell
ie. on the cell 10 surface. Such nethods have. particular utility in the
field of -vaccinati on, where vaccine conponents ie. antigegsjuff2008munogens,
" may be introduced into a cell for presentation on the surface of that ,
cell,. in order to induce,. facilitaf® or augment. an inmmune response. 15

‘Furt her detajls as to,the utili of be able to, express nolecules on
the cell SUITACE Md%%?rc?%%%e‘% nv@?'ﬁ%@%ﬂ%@e“#ﬁ‘ét?@ansfer nol ecul es
whi'ch can despanttmeduced butt cche hshoybdclsehi cdl c@hhagusbigshba net hods of the
© present 2 é;ﬁeq. e readily penetrate cell
o marrbranesQICJI gﬁj‘l ongﬁ}S%{ ﬁ?éezgée:é% fecji‘(\é?nv%g"nt Oggc%ﬁm%ﬁ%#ease t he cytosol
. delivery aRgegealisarion %I%IW%*\ mekeoalgspaetyy bple to penetrate
_the srrenbmaha@ﬂ‘lshhe:@d m{oﬂé&ém@&ﬁr@ﬁf&été %ﬁaé:&éh%éieéélesves' cles.

Tr ansf er cul es ani ¢ co S roteins or fragnents of.
. proteins g‘)@ﬁ &Igi"%ée?agﬁ%@s r%gsr}?ﬁt‘f' Fake ko bei gens or fragrents
- -t her eof . Anbetmalalza@s (df. ef.r arisd eirmmulmlé@ileaset@m@ﬁd@ti@et he
‘inventi onvgrsgcg_étsotsgfghc % lig;s % ‘C'FCF qhgn o) c‘%o cyt ot oxi ¢
nmycin ti %

organi c cqQmpoun Aot her %prl ate -
“transfer A8 @wﬁééwﬂecammﬁcam &1 ddhe Nadtas@l éwﬂsrénﬂym'xgused in the

_ formmof gaag&adeacodmg le AR WSARAId S rﬁi@tr'ﬁéé@?s ense RNA 35
nmol.ecul es,: Eﬁﬁylﬁ E‘P apt arrers or triplex formn cI eoti des.
u

: Al ternati ?78139 %%WWW%@%@#%W‘@r%n encodi hg
ol ecul esmeliebubedubyg E%GM&EtMH&CMn@WW anded ySosones . of -

--??Lgiyngg 9ﬁ %gg%ﬁéagghgoﬁ%%kg #fﬁPN%cgiﬂﬂj céggggr%gﬁ§CU|e ucl ei ¢
"aci ds. (PNABI? . tNapEbylpa; §ﬁmﬁ@c6@n81tde@oy3am oﬁNSﬂ'h smerdlaible’ _
,-xﬂ|15wnwlﬁgp|Q@@a&gﬁentrﬁggtglgf(@NQ@qméﬂdzggmﬁglons |n the patient. Were
.approprlate :
. Classes of suitable photosensxtlslng agents whlch
' -l'may be mentloned thus include porphyrins, )
_phthalocyanlnes,_purpurlns, chlorins, benzoporphyrlns
o naphthalocyanlnes, catlonlc dyes, tetracycllnes and -
- 2077 - 1ysomotrop1c weak bases or derlvatlves thereof (Berg et
) al., J. Photochemlstry and Photoblology 1997, .65, 403-"-
‘i,409) Other sultable photosen51tlslng agents 1nclude :
- texaphyrlns, pheophorbldes, porphycenes, . '
oo ‘1bacterlochlor1ns,.ketochlorlns, hematoporphyrln N
257 '{derlvatlves, ;and derlvatlves there@f;reﬁdogenous
u{photosen51t12ers 1nduced by 5~ amlnolevullnlc ac1d and
_ ?1der1vat1ves thereof dimers oxr other conjugates between
o i photosen51tlzers.- _ ' o AR
_ ' Preferably'the photosenSLtlzerlls in free fbrm, 13,1'"
30': 'not cen3ugated to any'other macromolecule. chever the
_ »'photosen51tlzer may alternatlvely be assoclated with,
‘1attached to; or conjugated to, a carrier or other
' molecule as descrlbed harelnafter, e.g.’ attached to a .
ﬂtargetlng antlbody or coupled to a carrler such as.
35 " . polylysmne. g ' '
' Preferred photosen81tlslng agents include TPPS“
'.TPPSh, AchSh and.other amphlphllxc photosen81tlzers



the nucleic acid nolecules may be in the formof whole genes or nucleic
acid fragnents optionally i ncorporated into a vector nolecule or entity
e.g a plasmd vector or a viral particle or bacteriophage. The latter
form 10 has particul ar applicability when the transfer molgeriy Bosi S to be
- .used in nmethods of gene therapy. The photosensitizing agent which may be
~used is conveni ently any such agent= Wi ch | ocalises to i ntracel | ul ar -
-conpart mel Sia rtlc | arly..endosones or SOSOIES. range of such
- phot osensi i rPg ageerrﬁesdja O%l %I' ﬁEea??g;a]?l%l %’F%Vl‘a%‘gcri bed in the

‘literatur e;ehlrmisudimgnlnilc]w}@ﬁé olzﬁaeoseﬂgmtmmnga&gam@%;ﬂdh tdy res pect
o of di- | um ppt hal ocy ani PcS2
- sul f onat eg)ei g%ér%%%{e%%{%%ﬁ% |ne a? WH‘@ 5t ln&(?hlg“'(ﬁﬁa
derivati vestansmf rﬂmﬂwnol@mlinecyahldnor bbamtepenhiywildyand nmet hyl ene

bl ue swhi cladey RN SVe BRepiher i ntracel lular conpartnents for exanpl e
t he However,. qt her hot osensi tizing. agents which |ocate tao internal

. conpaftments ofth} s e?ﬂ%s%ﬁ%@lnoa@?éﬂt@ raypbef spbsibitufiedgent
- which is mkumsmasuﬁmﬁée afhé Meat bet 0588é S]béiﬁgr théhnsa bRl

. osensi tizang, &B%Ubgfﬁ@hiaé ! nthgrs%hf Oc%ets due to endocytic tép%ake e

- ay a Wirk where ihe ects of"the i cal treatrren ar € 01, othe.r
" :conponent 8foP— eﬁen@ewu%inrc Etﬂ)lr\f:bi)nents .other than menbrane-restricted

conpgrt megish: o E'i%alfl 3 COI’]CEItag.tE% ﬁ&éﬁé‘ié‘mfé tﬁf@i s%g%%r atus may

"~ al'so be. used. I s al t nmechani sns b~exanpl e one.
possi bi 11 ¥ ﬁﬁ?sﬁétflﬁ@td EHEPh e cal . .treat ment destroys. nol ecul es

i nportant "for Cbhﬁréﬁﬁ.bhtllgf, D N dr PR Ghy B&SH88a 2peh ol ecul es,

not %0 ecessarily be located in nmenbrane-restrict :?-‘-
; _corrpartrr\e‘g(fng‘g(%‘u RE %ﬁ%@%ﬁcal damage of such..nolecul es may _
‘nevert hel ess’. I ead to phot ochem-cal _ Do '

15 RZN—CHz(;‘OGHZ CH,CO-OR' - . (I)

(whereln thmxy represent alkyl optlonally'eubstltuted by
_hydroxy, alkoxy, acyloxy, alkoxycarbonyloxy, amino,
o aryl pxo_orjfluoro groups and optionally interrupted by
=200 orygen, nitrOQeﬁ, sulphur or'phospherus atoms;: and.R?
- each.of whlch nay be the same or ‘different, represents a
'f;hydrogen atom or a group RY) and salts thereof-. :
) - The. substltuted alkyl ngnxmps may be. mono or poly«
L ;'substltuted.f This sultablelf'groups 1nc1ude for example
B -'»Iunsubstltuted alkyl alkoxyalkyl hyd:fo "‘;“f..alkoxyalkyl
o g;polyhydroxyalkyl hydroxy-poly alkyleneoxyalkyl and the
f_llke.' The term- "acyl" as used.hereln includes’ both
,charboxylate and carbonate groups, thus,_acyloxy
SR ffeubstltuted alkyi groups include for example -
300 'alkylcarbonyloxy alkyl In such. groups any alkylene
- j_moletles preferably have carbon atom contents deflned -
e;for alkyl g¥roups below. Preferred aryl groups include
' phenyl and monocyclic 5- 7 membered heteroaromatlcs,

_ _':_'espec1ally phenyl and such groups may themselves
3s - optlonally be substituted. : .
o . Repreeentatlve substltuted alkyl groups R1 include
-alkoxymethyl, alkoxyethyl and alkoxyprqpyl groups or



internalisation of the transfer nolecules, e.g. by a 5 nechani sm where
phot ochemi cal effects on such nolecules |lead to reduced transport of the
nmol ecule to be internalized (i.e. the transfer nolecule) to degradative
vesi cl es such as |ysosones, so that the nolecule. to be imern2006zed can
. escape to the-cytosol before being 10 degraded.. Exanples of such nol ecul es
~not necessarily |located in nmenbrane ﬂg§tr|cted conpartnents are several

, hDIecuIes ub tra rt._systemlike nei n and conponents-
of dynactin ang’E gi gfgio Eﬁgﬁ % ﬁcgﬁ]ﬁmf’gﬁrdgr?é’ﬁﬁ f8ve factor

(NSF), solmmaelq}slwﬂatbﬁéhrrent pr ot ei n (SNAP) and so on. C.asses of

sui tabl e phot osgRsidistAdnaNcaLs-¥hi By {IE& be gﬁakggaﬁglkﬁagy c| UdeA

‘porphyrln hthalo nlnes géx purins, chlori enzoporp
- napht hal o Sac% i ctayehe %@Y?ﬁ@}@PrnéEC&HGeZthﬁgowbﬁrepnc weak

" bases or- dérreptemﬂdﬂ@treefns(ﬂt@tﬁite&lalk#ﬂ grdliptasdast sddoh apd

; Photoblolgg%l 409) Ot her suitabl e photosensitising
-~ agent s-i nc] A3 exaﬁ%yr érggﬁ%é% A07 bi des, por phycenes, bacteri odhl orins,

ket ochi ori ns, Remuigpdripgyweim, ths-tedwr Fabkyicés;ne]:ddelerangt Lwvag t her eof ,
endogenousy @Mwmiﬁzeéérafggxgﬁeéhmnéaaa}“ﬂ% shed) glgﬁhgti‘ad

‘derivatives thereof, diners or con| ugat es énsitizers.

- Preferablfatﬁﬁzﬁﬁﬁ%d?éﬁ@???ﬁ%ﬁaq%dl9Y¢F@§a¥h?ﬂ]9¥@up SOThgt conj ugated to
_any1ot her ummmmﬂlﬂkybwpé hitay Pbet 686 b1 2851 yaysatbpapali vel y be

-associ ate X 4 Con ed a carrier or other
" nol ecul e g?wdé'glgﬁ dq??h"g% "’h‘%‘? % g@m%e@?@% t2¥9R_¢i ng anti body
or coupleﬁIDUP§ @EETKEHﬂSMUht&5t35 Iq&ybmmeatGMQfeﬂﬁa&mpﬁoxosen5|t|S|ng

cagents | nghyds - §PIPG§%S cdﬁ@é_nﬂgqﬁ% @@dl@téﬁ ”RQJ,,P@ I%r@fé)h&s sensi t.l zers

6" Jul.y 2006 - a preferre ment ;= t her e.may

“met hods |HP\A,ﬁPcl§'t I?é‘%fﬁﬁR%cér?slr Hﬂ#@f%@%lﬂx Wihi teh Qra:g/arbon atoms

15 . are preferred--. .
‘ Partlcular mentlon may. be made of ALA—methylester,
: ALArethylester, ALh-propylester, ALArhexylester, ALA-
heptylester and ALAﬂoctylester and salts thereof, whlch
o represent preferred photosen51tlzlng agents for use
G-zoeiz.accordlng to the invention. '
a NECGSSBIllY} the photosensltlslng agent is
':.contacted w1th a cell prlor to 1rrad1at10n._ waever, -
::unllke the transfer molecule, thls “agent should be |
‘ o iadmlnlstered sufflclently prior to lrradlatlon such that'
nj_‘25.:-'on 1rrad1at10n Sald agent has beenwtakeﬁ up 1nto an
! ;1ntracellular compartment.- Thus convenlently Sald agent
j;ls applled i to 72 hours. prlor to 1rrad1at10n, e.g. 4 to:
i 48 e. g. 4 to 24 hours ‘prior to 1rrad1atlon.3 Agaln as
"dlscussed above in connectlon with the step of brlnglng
30": the transfer molecule into contact with the cells, the
' r-tlmlng_of admlnlstratlon of the photosen31t121ng agent
'to achleve contact with the target cell in ‘relation to A
_’the time 901nt of 1rrad1atlon w111 depend on the time it
~ : '*w111 take “for-a. photosen81t121ng agent to reach the -
'-'35"':target cells and be taken up. by them. This time may o
. vary. dependlng on whether the methods are belng carrled
;.out in vatro or 1n v1vo and on whether the_v- '




be used are conpounds being 5-am nolevulinic acid or esters of
~5-aminolevulinic acid or pharnaceutically 5 acceptable salts thereof. In
‘such esters- the 5-am no group, may be substituted or unsubstituted, the

latter case being the ALA esters. Mre particularly, the Rl fnesjgrs for

" use may be esters of 5-aminglevulinic acids 10 with optionall'y substituted

alkahols I e. alky -esters or substitted al kyl esters. Conveniently, ALA
of formyla I, 15 RZN- CH2COCH2-

‘est’ whi d ounds

LS b Sla B gl B HiS e SOOI (oL LT U L 45 SN Crocnc:

hydr oxy, disbaiy satel oxfn a&&onyamsboriyl dxy impai-aantatfat @k@l OL fl uoro
e e n;..n sul phur or

- SLS‘SBEO?@Q?%%HM%Z&?& ShEBEChall beph RAKE " bl S0 v aT e o ent

. repr esent<eh Sh?ﬁ?@ﬁ@nlﬁﬁeﬁﬁéﬁlﬁﬂgﬁ@ﬁﬁSRpiaaﬁd s8hid myen¢ofay i et es

- prefgrablmahﬁt’ﬁlﬁéﬁbﬂﬂ abﬁﬁh@enw@hsga&uneéusf @fumedilalﬁéll y 9RO bel ow.
Preferred, ar¥ %ge i nclu and_npnocycli ¢ 5- ere

" het er oar ot peﬁrgrl oﬁhén?F énﬁosaehhﬁPﬁﬁpSPﬁﬁﬁeFﬁP%Eéﬁves 35
“: opti onal ItyOb%f& shbetst ueeg. Reptesent hbuve, subsmayubedrahbybdgms R1

e I"ud &ﬁg% t e a |- roup or like. The term
'jshggyr"eagéuse 8?59§+%d?%§§i% éQ%BF Egcgtggé%gt¥8ﬁ gar%8ﬁa?8 roups
“thus, acyiBy Horimyeesxyatdyl forydporinpbes b@k?lbﬂenﬁyabkgL.and t he

., ungubst i thined ©b k| howkk oxy ahkdhi - f%erﬂ%aya&lkoxxéal %l The sgPst 'Rtl ut ed
~alkyl R nono or substitute us suitable gr oups
b '?nc%/ude fgiou@ﬁ%“%ﬁ’o‘éu%%e‘ar 31:%9? Ehiok e for example . 30
;a.alkyIcar@mmﬁasenedﬂieingregemt gnauoﬁeamwaﬁéﬂéifmﬁ&eéuﬂél&oZQQG - 15 4
.- acyl Oxyﬁg_mo%‘ffélé O:fﬁ’i?é hé‘élf@ dmgﬁyisgxggtaogﬂed %S ugrs ggsoclated i

plvaloyloxynet
with. or conjugated to one or more carrler molecules,

15 targettlng molecules or vectors which can act to
' _-facllltate or- 1ncrease the uptake of the ] ‘_
jfphotosen51tlslng agent or the transfer molecule or ean
- 3act to target or deliver these entities to a partlcular
: cell type, tlssue or” 1ntrace11ular compartment. .
:132095‘-Examples of- carrler systems 1nclude.poly1y51ne or other
: _ polycatlons, dextran sulphate, dlfferent catlonlc-; '
'5¢llplds llposomes,_reconstltuted LDL~partlcles,_ _ ,
~.sterlcally stablllsed 11posomes or adenovirus partlcles.'
S “These | carrler systems can generally 1mprove the_‘ o
57].gsgj-fpharmacoklnetlcs and - 1ncrease the cellukhr‘uptake of the .{ﬁ“
itransfer molecule and/or the photosen61t121ng agent and
‘i;may dlso- dlrect the transfer molecule and/or the_g _
_ photosen51t121ng agent to 1ntrace11ular compartments
7 "'that are espec1a1ly beneficial for obtalnlng _ .
k 30’f. photochemlcal internalxsatlon, but they do ot generally}
' --have the ablllty to target the transfer moleoule and/or
'Zthe photosen31tlzlng agent to specific cells te. g.
"cancer_oells{ or tissues. However, to- achieve such’
. l'speoific'of'eeledtiﬁe-targeting‘the carrier molecules,
35 - the. transfer molecule and/or the photosensxtlzer may be
| ”}a53001ated or conjugated to spe01f1c targettlng B
*-molecules that will promote the SPElelC cellular uptake




Preferred ALA esters for use as photosensitizing agents, according to the
‘invention, include those wherein 5 R represents an unsubstituted al kyl
group..and/Qr. _.each R2 represents a; hydrogen. atom As used herein, the term
"al kyl" includes any. long  or short chain., straight- chalmeﬁﬂpgmﬁganched
~aliphatic saturated or unsaturated“hgqrocarbon group. The 10 unsaturated

al kyl groups may be nmono- or polyunsaturated and include both al kenyl and

~alkynyl gBQURSe BWGHRFedr %&&%c%@dg xﬁg&téé&:?@d o P lcs!’rbon atoms. However,

al kyl grouas cont aining up to reféera up ®t6%s, and
especial | 9§ PefErgsly 18y Mle ke iia oo 16l reet ptbéetredsﬁert i cul ar.

nenti on n’a;blb&uﬂf&deooﬁ.n&k%d&tlhﬂa&st&f Eaﬂ:ﬁéx&i@%ﬁéﬁ esreALA- propyl e6ter,

" ALA- hexyl A hept | es nd ALA-octyle nd salts thereof, which
© represent g%& F%ra"r%eg BREEE: ééﬂ?lst blt;ltgaérﬂ’sr}/ RC gabrding to the -

. invehti onlnﬁleeeeéasatyom-he phot osen5| tising agent is contacted with a

cell prior to Mgﬁedagkfggen@o%l 3 nfél &ded r&fleéde% CmSUCt hi s

. agent -shoul d be: adm ni stered y prior toirra h t hat’
-25. on i rr8dfat R8nd¢argikgehiohSatedn Muden @ 8P nthnn arew n¥ozkel | ul ar .

. .cohpar t neAtadThesicongeni askl-y7asi Giaga, d.5 APRITed(ilsdSB2 hgurs prior to

l;ﬁlrradlatl hour prlor to |rrad|at|on Agai n, .
- as dlscd§§% T%%$%9¥n°£o%ﬁ§€ngﬁWﬁl§% §ﬁe MY t he
-jtraih%fer Pretecullew| HovktonPaaty W.Wh tinel cmddse,lll ma.J t(mm of ‘ '
- adni ni st rgg4-pn- @g, ﬁhengeggﬁﬁﬁil t %l nqsg‘geg;7 o) i eve Jcont act with t he

- target cell 1n relation It ~of irra éﬂlon Wl depend on,
“.the time 209}y Geme Thera Hhoﬂé@eﬁ@ﬂt|2|ng agent to reach the 35. :

.. target cel | s argk beatakep ﬁ@leéﬁlbheﬁa/w ehil %%rla@te&%gnﬁﬂ@ﬂﬁé‘g on
- whether  the imethods: are being carried -oyt in vitfQ or-in vivo and on
whet her trﬁaenge SPSHRRE 1g°uﬁf}rr?ﬁ| §PP§PBBﬁeIdstﬁ’i & wenafex ar get

5t|§gﬁe ommﬁﬂnu&egito the photosen31tlzlng agent ox both and the
. Same or dlfferent carrler or targetlng molecules may be
l'used If for example adenovirus partlcles are used as
'.carrlers then the transfer molecules may be . 1ncorporated
. ‘within the adenov1rus particles. TFor example if the
20{::,transfer molecule in. questlon is a DNA.molecule encodlng.
a proteln or: an RNA. molecule, then the DNA is
Zfilncorporated 1nto the virus vector and. after _ ‘
:7photochem1cal 1nternallsatlon the DNA molecule w111 be o
_ | ‘present’ at the correct 1ntracellular location 80 that '
"25{-'fexpresslon of the encoded moleculekganreccur _ |
"' Expre891on of such molecules can he controlled by
‘--g;de81gn1ng the vector by methods well known and
‘_documented 1n the art. - For example, regulatory elements'.'
o f"euch as for example tlssue spec1flc or regulatable
30-. promoters can be used to obtaln tlssue ox dlsease '
".fspeC1flc or regulatable expre591on For example the
ﬁﬂtlssue spe01f1c promoter melanoma specmflc tyroslnase
Hpromoter may be used. Regulatable promotexs such as -
N ,Q‘tetracyllnrregulated promoters are well known. More
35'f'fexamples of: specific or regulated promoters that can be
_'fJ:employed in- the present 1nventlon can be found 1n Hart
B R., 1996, Semin. Oncol.’23, 154-158; Hallahan, D.E. et



distal site. In all cases, it is inportant that the photosensitizing agent
has been taken up by the target cells. before irradiation takes place.
Said agent may be 5 nmaintained in contact with said cells imediately up to
irradiation, e.g. for 1 or 4 to 72 hours; preferably 4 tog2fiyhmees, e.g.
12 to 20 hours or may be-renoved from contact imediately prior to
|rrad|at|on .g. for nore than 5 miAftes, e.g. for 10 minutes to 8.
ent-free nedium Optionally, one

- hours, ur._to ..
~or ot her %il bog[%gg I't’%%mfﬁé\f%‘geriit?%‘f nggﬁgeﬁf’némd“tﬁe ttaddf-er nol ecul e
to be .int2880cedammier dadds Gy 13 2t1echpdMidler, aNSOand Gthe1\Wnt h- or

,conJ ugat eg t0;99¢ Olyy Oq}%?%lr#ﬁ%rmlﬁf&ﬁém 1,‘]-'_4 B?Lgsht&a éfmé:‘ efﬁlees or.

“vectors whi ch can’act ate or “Incr éasée
phot osensFaPE; nﬁ-aéér‘i’t“ it Retiteddgds Dol McuandoMutder;adtvto target or

. del'iger these, entichices déhet Pard C}d@hafe'éla&%@@n tipssugegp intracel | ular
conpart | es .of _carrier tem; I ncl ude’ gol yl ysiné or ot her

2
. pol ycatloﬁ he %Q?trra rsdigthdie 7 d?lfef }eRatFonfE al-1i P88, fi.posomes,
‘reconsti t@eeel ued- part idclies, Spstar |M:.a!LJ,y Bhad] Imeﬂchne@g«ongg of gadenovi rus

. particle e e rally i ve the 25-

- phar macoi?%et P%Z aﬁg&?ngeasyt%f%%ﬁqg‘%gréu takje@%? Trr GRiper

ol ecul e @Reor BERd -pRot S8z iHeageR - l‘&ndandnfayealyo HiKegt the
- transfer m;epug ndigiedihe c1ERt Of3H tAf ag@%ts-yp ﬂ&é% 1 ul ar
B for

conpart | q?a %t are especi al l benef | CI aI tarnrn ot ochem cal
-~ internali% talﬂon ﬁPCPﬁ”e%eﬁo 68 ridrO4f 7 R %%ﬁ??@?ce{io target the
. transfer tinduee;i&e and/ or " the. phot osensi ti zi ng agent to specific cells
2 (e.g. cancer- I su However , .t o achi eve such- cific or f«;.;i;

- selective targeti n%n?%8£§§ F’gi’reﬁnf“ggﬁl &han gng H@%’a%f%?‘gzﬁecul e and/ or

"‘the phot dsrgstingsnabgchée’ arsyercted mary d:(mjug}ﬁi eetli vinail tsqBEddS Ty .

‘taxgsget tigng, éﬂ&rﬁ?ﬂéeéewéks%% Béog% ﬁié%t fdéd‘«f %U[é’“ uptake 6-
e

.',July 200%@&5&7vecté§§ éﬁggs;grade |nto eS|re 5 orY I ssues.
- i novirus may be carrled eg. in
-:a llposome or polycatlon structure. : ) ’
_ Preferred carriers and vectors for use in- the
. .present 1nventlon, partlcularly'for use in conjunctlon ‘
i‘20f:‘-W1th the transfer molecule, include adenoviruses, ]

' Vt-:polycatlons such as polylysxne (e g. poly-L lyslne or

'“ﬁpoly~D ly31ne) polyethylenexmlne oY, dendrlmers (e .
-;catlenlc dendrlmers such as SuperFect®) catlonlc llplds
R ﬂsuch ag DOTAP or . Llpofectln, peptldes and targeted ;

S 25.jrivectors such as e. g. ‘trangferrin pelylyélne :0T targeted ¢§§'
' .adengvirus: vectors. In a partlcularly preferred T
ffembodlment of . the. invention the carrler is adenov1rus;

) Such targetlng molecules or carrlers as. descrlbed'
_ 7 '.above may algo be used to. direct the transfer molecule |
o 30 - to partlcular 1ntrace11u1ar compartments eepecmally C
. ?beneflclal for the employment ‘of PCI for example
';'lysosomes or- endosomes, '

o The lntracellular membrane-restricted compartment'
- _5_may be any . ‘such. compartment which is present in a cell.
B 35~t.-Preferably'the compartment will- be a membrane ve51cle,,:;
_ ”esPeCLally an endosome oxr a lysosome. waever, the .

' ?-1ntracellu1ar compartment may also 1nc1ude the Golgl




Such fafgetting nol ecul es hay also direct the transfer nolecule to

I ntracel lular conpartnents that are especially beneficial for obtaining
photochemi cal internalisation. Many different targeting nol ecul es can
be-enpl oyed, e.g. as described in Curiel, D.T. (1999), Anmg jUNe¥oO&or K

" Acad. Sci. 886, 158-171; Bilbao, G et-al'. (1998), in Gene Therapy of
Cancer (\Wal den et al., eds Plenunlléjbress New York), Peng K. W and
Russel | E%%gggg Iotechnol 10, 454- 457, W ckham T. J.
(2000), Ge%?’ er fn:q%%gff%ﬁhgh Carrt SFlﬁgﬁgghle and/or the targetting

~ nolecul e rmy Gke Mﬁa%@’éﬁdb@nmnostepnﬁogawdma tdet ransfer 15 _
- ol ecul e, phwdd&lﬁk%%%géﬂ& ggéake%lg%h cBRYahG e or different

nol ecul es exanpl e ‘adenovi r us

carrier etin
: partlclesgﬁan' Fih d%ﬁ??%ﬁ%rgﬁeﬂeiﬁekppﬂﬁsﬁ@rtﬁﬁlé@@lesFﬁﬁy be
- |nconoraExﬂmpMdlﬂuheruaeekﬁﬁgtmuan@aihteheityFaE théﬁnhghtfnbﬂﬁ 20;

f |
RA oo echraBeleditd haligidd 18 End RaiBLRRHASEIRRG Bleltl! o eaﬂdoaf ter

a'photochenpéﬁﬁ i nSa¥idable thight lrownresvheeuwelhi kholpe pneshbet aait .t he

"“tyr05|nasencﬁﬁéﬁﬁﬂeﬁir:“

.correct "'j!'hea@:‘iHem@r hgidth AhEXPERS| fPe &%Bseaneedigg fp! gulg cad?

. occur. Rﬁggﬁloncﬁé -such nol ecu] es can be ntrol l ed gni ng. the
‘vector by [ RGP AHY SAPPBAOR ORIEXUREY t?b@ue 'specific or

 reglbat abéﬁfldaew@nw tihe t:ha;wﬂalfsmmﬁnafethéewhaégéy el ements 3.0 .~

~pronoters 8§ cﬂie“ %] btaln t| sue or ease: ge0|ch orregul atabl e

la‘expreSS|on %ﬁ%ﬁ¥?l O 1 BRbERre nEtRoma specific
euéedldﬁﬁgulaL@h@eeﬁenmeﬂelenguhhoﬁstﬁméracylan

- regul at edgggopRpLeR I , or
: ;.regU|atedFEronDtergrﬁﬁgf&ggkl_' €§§ dfln tﬁé E¢ﬁ§%§ eﬁ%@%%%é%ﬁ can be
found in gt ampupt of ﬁit¥§%%laCQEWul§Q6458n thel ahan, D.E.

et BB Jul yeapgetr- cédlsadenadlssue B ailte dxaaﬂmr}s@w@éﬁytméeferred
. o absorptlon spectrum of ‘the photosen31tlzer apnd the
3 em15810n spectrum.of ‘the llght gource. Generally, the
'length of tlme for the irradiation step is in, the oxder
; -of mlnutes to .several hours, e.g. preferably'up to 60 _
-20* L. mlnutes e. g. from 0.5 or 1 te 30 mlnutes, e.g.- from 0 5 :
' to 3 mlnutes'or‘from 1 te 5 mlnutes or from 1 to 10
'{;mlnutes e.g._from 3 to 7 mlnutes, and preferably
- approxlmately 3 mlnutes, e.qg. 2 5 to 3.5 mlnutes
el _.‘prproprlate llght doses ‘can be selected by a person
f 725j . 8killed in the. art and agaln wmll depenﬁ on. the ,
’ -'ﬂiphotosen31t12er and the amount of photosensrtlzer ;{
*n}accumulated in the target celle or tlssues. For;;:_i
| example,’ the llght doges typically used for-photodynamlc
: ':treatment of cancers_W1th the - photosen51tlzer Photofrin .
30--__and the protoporphyrln precursor 5- amlnolevullnlc a01d
. is in the rangé 50-150 J/cm® at a fluence range of less . .
‘ﬂthan 200 mw/cm 1n.order to avoid hyperthermia. The '
~ Light doses are usually Tower when photosen51t1zers w1th
‘ - ! “higher extinetlon coeff1c1ents in the red area of the
' -.BS'f:'v151h1e spectrum are used. However, for treatment of
J: ) rfnonucancerous tissues. w1th less photosen51tlzer - |
4-_7:.accumulated the total amount of 1lght needed may be




. be a nmenbrane vesi-c

andonent of the invention the carrier is adenovirus. Such targeting

nol ecul es or carriers. as. described a |iposone or polycation structure.
Preferred carriers and vectors for use in the present. invention,
particularly for use in conjunction 20 with the transfer rppj@csdee include
adenoviruses,-viral vectors such as_aggnovirus may be carried,” eg. in Chem
Biol. 2,'512-518; Cary, B.M and Lye y~ H K 10 1998 Surg. Oncol .

~din. u nce, 60, 1637-1644; and
t he refer%ﬁ?éghntugagghigé Ehﬁﬁggg ‘%5a5 egﬁ%?% t RE 08ﬂ8 Egrrler and/ or
targeting nDIe@@ﬁ@ﬂmin#&g(ﬁhﬁnﬁpnnomﬁmﬁtel@g$eaneﬁusayget15 For exanpl e

vectors nﬁm@@u%@v'ﬂé&ddéé 1%1 Q:’Hé 'n?éth@dg ofai:he 2dgenpat ure Med. 1,

- 786-791: luna, M %Eﬁﬁb Cancer Res. 637-1644; MIller, N and

. Whel an, 3HVGE§§?H H&Ml rajgrine ww%meT 9r aoperseRnekithed: 7.

~ 110-4.14;: det thkback .D. wewatﬂwmmnsﬁezy mobe @Y, idr&ngsoteift ox16,
174-181; 0 Gene ,Lher 5. F eundlleb s, et al.
1999, - J. %gﬁ'ﬁ&%édflﬁf %‘ %%tm GERLyqatio “ﬁs]a%%e lﬁ'ﬁ?‘? Fer Res. 18,

- :.3223. - 31molarudes @omldag@remaéy Ger ysados: duses: @uhesapotyant i ons such

~.as polyl ysi pg/he- ge.BObY1lsl /ﬂﬁ)orando%]d’r %ﬁyéi@@)acgﬁiéﬂ%h&”e' m ne or

| '-dendrlnEEEé%Pg %tlonlc dendrinmers such as Su cationic |ipids

" such as brnetpst Bplerulgsy Mg ﬁﬂi“%@]g-‘e)fé@%se Vetdegesuch as e.
9. Jm-ansf@frlaasgothayxssnaqugt deget.ed aaem@/ﬁcgn&y Aserdecreed to. direct
" the trans C articular.intracell ul conpat nents especially
---benef|0|%f£?%?e? H°§ﬁ8ﬁ%§n%ﬁt OPBE&F %(ﬁ'ﬁé? 1% %% res or endosones.
w..The int rmlmatlmﬁbaanexempﬂamwt dwaeorqﬁmmmramelbenﬂqcuMh e
. .conpar t Mk, WA 58 & %Péﬁﬁakeig ) ﬁ.e|5|0étr?d§§1cﬁreeifc?raacti[d B LM ment &1 |

: -especi al I'y _an osone or osone. However, t he.
"t omay. al <H® 1 ¥ad #ﬂg €B|§pvo applications approx1mately '

15 - 107° - 1 g nuclelc acid per 1n3ectlon in humans. Where
. the transfer molecule is associated with an adenov1rus
i'carrler, for in vitro appllcatlons an exemplary‘dose
._would be between 1- 1x105 phy91cal virus partlcles,'e g.
- axie’- ixloslpartlcles per cell and for in vivo
i;zof::.appllcatlons the ‘molecule to -be 1ntroduced 1n
) assoc1at10n.w1th the. adenOV1ra1 carrler may be—present
'zﬁkat a concentratlon of 1x10™° to 50% such as 3x107¢ to 50%
.e.g. . 0.003 to.30% ; e.g. 0.2 to 10/ (w/w) of V1rus
o ] “partlcles 1n the flnal comp051tlon for.usé in vzvo 1n
:;}r 25,f‘fWthh wfw refers to ‘the welght of. che m&ral carrler in.
-f:addltlon to the molecule to be 1ntroduced relatlve to‘
~g{the welght of the flnal comp031t10n If used 1n 1 ml
B 1nject10ns, thls would cerrespond to a dose of _ _
_ '“ﬁ'approxlmately 10° to 10" physical v1ra1 partlcles,«
30 - T The methods of the 1nvent10n w1ll 1nev1tably glve
. rise to: some cell kllllng by v1rtue of the photochemlcal
'}treatment i. e. through the action of the
‘photosensmtlzlng agent .. However, this- cell death- Wlll
o ‘ ot matter and may 1ndeed be advantageous for many of
" . 35 - . the- appllcatlons {e. g.fcancer treatment) and the methods
- of the’ 1nventlon may be modified such that the fractlon
_;;or proportlon of the surv1v1ng cells 1s regulated by

| .’M’?\ﬁ - .
haddh



6 July 2006 - 19 apparatus or the endoplasmc reticulum The |ight

irradiation step to activate the photosensitising agent may take pl ace

‘according to techniques and procedures well known in the art. For 5

exanpl e, the wavelength. and.intensity of the light may bg gg agked

“according to the photosensitising ageahﬁ used. Suitablelight sources are

mell.knomn in the art. The tine for ich the cells are exposed to |ight
in the t e He 10 efficiency of the

1nternaI|sat|on %ﬁ1€$% dégg ﬁ%cu eg?%t%aéﬁe %ytosol appears to.

i ncrease ﬁppﬁemtﬁ@ﬁé&EEGﬁeﬁﬁv%LEQP¥QE¢¢§#&1V¥F$r@ﬁ%@¢ed Pagadoh of time for

‘the | rradtsatchoeeewﬁ ndse Qihddne Dhotpseastt i zeegarabesenagnehef the
: photosen5|t|zer |gj agfd iin the 15 target cell r tissue,and the -

- overlap b BPRE Ghymrdeced iy the. P?ﬁ% QtISRARiERer and the
. em'ssion Speetmemmofﬂﬁuie|xﬁportnmxmth£EnEMellyghtheoseeﬁgth of time for

the |7 20Lablhancaleluhs bt Nl U8 (BL AN ERAL SEYELAnbauts e o

..preferably mnutes_e. m nu
:from0.5 tbesPﬁﬁInetféeqtr dfg mqlﬁeﬁeadnme@%rkxlw by apuBe . . ni nutes

S ,g tf rg”gﬁoi:acﬁeﬂhwle%réﬁiﬂr{éiﬁff %Bﬂ%dug@pﬂﬁéygﬁ@g}%l%% : autey. e. 9. -
©2.5 to 3. propriate. lig oses can be sel ected by a person
Cskilled i em%ﬁ@% é@g’ t&Ba’ﬁ’%‘F Wt ‘?)"itefﬁe‘ﬁta) on the,.. photosensitizer and the

~-amuumt : of photias eosiet iapgrlicaaciong aittednayn lbeeamarqeueeeleoor ti ssues For
~‘exanpl e, |ght caII £ r Eﬂ§£ treat ment of
- cancers m%?ﬁa fle® p%ggsgghs zer ﬁfo lé) éﬂ%getgﬁorphyrln

'5hprecursortseahmnuhevuﬁbmi@xamphﬁlxﬂlan¢ﬂﬁatﬁeneQﬂﬂjﬁmm%ﬂ@©wﬁ at a fluence

range. of ¢hess P?haat%o% Wam% | SO Ghh 1 h VOISl Wréﬁe@i@ The i ght

-doses are_usua | ower 'wh photosensitizers wth _higher -extinction
coeff|C|eﬁPElﬂﬁntﬁgeﬁé&P%Q%Qn(ﬂrtﬂﬁ?qﬁ%ﬂWﬁﬁ?Eﬁﬁﬁﬁqq”ﬁ%u%@RE%EPn¢bmever
o f 0r15 r.eat iRNsueh aprB:c%’i@ﬁfs)ljS: tiss Sal.,t_ﬁﬁ:opvn‘iatte Itﬂfsﬁ: rIthjidplﬂtStid)ﬁer

. ox plurallty of cells, substantlally all of the cells,

or a slgnlflcant majorlty'(e g. at least 50%, more

‘ preferably at least 60, 70, 80 or 90/ of the. celle) are

- o nnot kllled Th;s of couxse is not always de51rab1e . |

'3_-205i=.espec1a11y'when PCT 13 ‘used to 1ntroduce cytotoxlc

. transfer molecules and further cell kllllng is not.
:ﬁzdlsadvantageous.. Cytotox1c ‘effects may "also however be
‘u_achleved by u31ng for example gene therapy in whlch a'

_ . f'therapeutlc gene is- 1nternallzed into tumour cells by

'lésuf.fthe method of the 1nvent10n e.g. ep th@t these cells _

‘ . ﬂ{wmll produce 1mmunologlcally actlve substances that w111

‘jilnduce loeal 1mmunologlca1 kllllng of remalnlng Cancer

cells. ox induce a systemlc Jmmune response to the tumour

-ﬁ'cells. In such,cases, clearly after PCI treatment a

30 .- proportlon of v1ab1e cells are requlred.'

- The advantages of the present methods and the
ﬂsequence of - treatment steps, espe01ally the embodlments '
fwhereln the transfer molecule is added- to. the cells

. ‘aftér the 11ght 1rradlatlon step, as compared to the -
‘35f‘ :prev1ously descrlbed methods are. _
L A-;a) photochemlcal damage to the transfer molecule"

Jis’ dlmlnlshed-“




" appr oxi nat €l

accunul ated the total anount of |ight needed may' be 6 July 2006 - 20
substantially higher than for treatnent of cancers. Determning the
appropriate doses of target nolecules for use in the nethods of the ]
_present invention. would be routine practice for a person sKii}g6hs S in the
art. Wiere the transfer nolecule is a protein or peptide, for in vitro.
appl i-cations the transfer nol ecul es d-general |y be used at doses: of

. .less. .than miL Q. /m)_and for in vivo applications the
| transfer nol ecu ée w%i'lfngl g%r@?&% G ey Healgrant 1@fo£ﬂ¢fe3513a1han 5 ny/ kg
'-'.{e g. 0.1- ‘éefﬁgblkg)lnvwemblnlaelow arisfre rsurRfeast| Sinde PRV QhEnPSLT for in
vitro . appis e t he transfer nolecules would be
O P C PR e e s Sl e oiee weho
- applicati a]p‘?ﬁb%lrrﬁ?eilg?wﬁé by €-9. 11g1hm1@qxaelc|m3mt1m1aﬁl on in

. hunauss. mﬁmwllamnnatkaelbwe'f N RS 1}] '” vivoin
t ?rans & nol ecule is

. e.g. 0:003to (95% E 810% w'w) of virus
- associated witha %‘g%o'%}? heds;are; Bprer dndepepdend: applaxeat ons an
iixi(r)rgl (ill‘)]/-td@&‘ﬂélg \Mﬁll&@tmeniln/eem iy 1Klix@5tﬁ.h|‘slﬁgcaf ‘ﬁ]He!J%zddi%&tdrﬁl&’E | :
X X I-VO | atlonstermecue
%@@rﬁd‘[é‘&fﬁe RES &' %aﬁ@g ey thh(s gdgﬁblgisfgei@é}wlee,t%h

-"to be intragduce assocl ation w
present Adme &iddhteBriblumbration- 9 ThisOwesnsh tamt3xlR+6 tigs 500, .

. addani on g@gar&m@ﬁg ad@d&eulﬁéfogygﬁgméﬁ{:at ﬁerngot hePwZ: tgﬁ{ E,Pe.

~final co i tion ed in 1ni
" the Vi ralng ilgﬁ é’lptlar%{‘? tﬂ’i&|WEraEW§1MPHE@BF-¢e§B§nE'&m widgdye.. of
apgr 0>C<i | gaﬁ-al Ai fFere: kﬂjﬁlm‘acslﬁ:atl:ua(ti@hs PaAE| ﬁb@éﬁvégt hﬂﬁlﬁt er and rra%/
- indeed be f 0 tre t hr.ough_t he action o
- phot- osenm?lqé%% age%%él%mr%\%? St 5&%|£°’aea?ﬂlwﬁpa designssone celg‘I
- killing b’}nvﬁr Fgéné-patlh@lﬂimﬁtd&mmtda&refore making a greater

15 - tlme w1ndow extremely advantageous; o
o ‘ ¢)~, rapld translocation of the transfer molecule
- to the cytosol occurs thereby substantlally decrea31ng
the p0981b111t1es for lysosowmal degradatlon of the
_ transfer molecule ' ‘ ' '
3-20f5f- - These advantages are in addition to the advantages
a95001ated w1th PCI. methods of 1nternallsat10n of -
: molecules‘per se,-l e. 1} there is no restrlctlon on the-
-}Slze of’ the molecule to be 1nternallsed and . dellvered to
J .the cytosol as long as” the molecule can: be endocytosed o ,
?5": eby the target cell 2) the'methodSNare ﬁot dependent on @f?Ir
.cell. prollferatlon, 3) the methods- are site spec1flc An |
B that only areas exposed to llght are affected 4) it is
. not oncogenlc o . S e
B - The steps ‘of "contactlng“ the cells w1th a -
. 30:.% photosen81t191ng agent ‘and with the transfer molecule
o . may be carrled out in. any'convenlent or desired- way.-’
:Thus, 1f the contactlng step is to be carried’ out in
vitro. the cells may convenlently be malntalned in an
- _ _:_aqueous medlum such as. for example: approprlate ‘cell
"f 35-"-culture medlum and at the appropriate time p01nt the
' 3‘photosen31t131ng agent or transfer molecule can 51mplf
be- added to the medlum.under approprlate condz.t:_onsr for -



The, nmethods of the invention will inevitably .give 35 the applications
(e.g. cancer treatnent), and the nethods -:of the invention may be nodified
such that the fraction or proportion of the survi vi ng cells is regul ated by
6 July 2006 - 21 selecting the light dose in relation to ghgy 2006

- concentration of the photosensitivi ty ent. Again, such techm gues are

known in the art. Regardless of the a unt of ceII death I nduced by the

- pure phot eshaipical ttaﬁeaéﬁ@_rg i . ht dose is '
St %r %%%I VI FFE \M%n t PCl effect is

regul at ed _such t hat SQJr

mani f est eFEERFERTIREE I TRELHOL phitae - phot ochem cal treat ment (although they

~may subsequent IThe hhddddeats dibzi0gt A RE 1§fB§6{1§;ht19n|t l'ications

Vi abIe céal s after

. it may be t.epri gt Q. retalnalar
- PCl treat) %g% t%%orcaeel?aé 4 %’6‘?@1’5’(&5‘% ‘aﬂﬂcgﬁﬁﬁagéﬁé apde £y net hods
-vi abPe cePPsaﬂﬁF”@E’raHt@NJfémg@xaaﬂmmammgen panseakalliyOpeor protein -

 populat Iﬁﬁetﬁf*"gﬁ‘ﬁ?taﬁa’iy o r’r"?‘*% £R0 ifH A Solbihd, CRRATaRS” o7 ~

o signifi caftt
- 80 or 90ausédt b.adcelbles)ceaﬂetyiﬁ kliﬁécbogé'éﬁ:ﬁtf&&lréf ERenot al ways

..l"deS| r abl PCl used to I ntroduce cytotoxic transfer
mol ecul egphggas? ?Eﬁzﬁ gy Q:] Rl 3"?10‘?“0 h fhalyartageskienr apt ot oxi ¢
. ef fE@ts ndytal §beh§wéiler ebg- adhceved: s amt e dd rwtdapbee gepe t herapy in
~which a u umoyr_cells b , the
ﬁ@ﬂéaﬁf 4 kS ﬁﬁﬂ%ab%}iﬁi%rﬂ qﬁgtddéﬁﬁé %;a?t F%%u%g

“method of, the,inyention e
“ i munol og’r’é’a‘? %E?Fve°§Gb§FaW@é”§ qel?tdt Stmm!m}@&’ m dmrmplte@l cal

killing of. germmelﬁzg mo@én@.ﬁtra@:@'l'l%l@z&' St %,g%@& £esr10nse
,tothe ‘cﬂ@ g& FIn such_cas clearly: after PCI tr

~ p'roportion ofP VT anl " 28| PEREPLe, g’&@@&n%%d%rﬂ%ées G#S%Ciﬁel@r esent
. nEﬁH%ds dﬂ@etEmemples hereln may be used at a concentratlon of

) oy th e Rarhpl Forehoresenabtyziny lagesm:p 60 70

ese- ce

u.for example 10 tO’SO pg/ml For in vztro use the range
f:can be. much broader e.g. 0.05-500 pg/ml. For Jin vivo
human treatments ‘the photosen51tlzlng agent may be used
. in the range 0 05 20 mg/kg body weight when admlnlstered
'l.20r:=.systemlca11y'or 0.1~ 20"1n a -solvent for toplcal A -
- appllcatlon.f In smaller anlmals the concentratlon range' '
“fmay be dlfferent and can be adgusted accordlngly. L
_ The Eime of 1ncubat10n of the cells Wlth the
o lphotosen51tlzlng agent (i.e. the . "contact"'tlme} can .
- 25::_1vary from a. few mlnutes to several hourgg e .g. even up
' tgto 48 hours or 1onger. The time of lncubatlon ehould be
fsuch that the photosen81tlzlng agent is taken up by'the
: approprlate cells.-3*‘ L )
_ The - 1ncubatlon of the cells With the

© .30 - photosenslt:.z:mg agent may. optiocnally be followed by a.

. period of mcubat:ton with: photosens:i.tlser free medium
'before ‘the’ cells are.- exposed to 11ght or the transfer
-'molecule 13 added ) o '

" 'The transfer molecule can be any: molecule as

:'ru35.”e.d150ussed above and is brought into eontact with the

_. :cells at an approprlate concentratlon and for an.
appropriate 1ength of t:x.me Surprlslngly 3.t has been



sequence of - treatnent. steps, especially the enbodi nents wherein the
transfer nolecule is added to the cells- after the light, irradiation step,
as conpared to the 35 previously-described net hods are a) = photochem cal
damage to the transfer nolecule .is. dimnished; 6 July 208Quly 2036 b)
sinplification of PCl treatnent of i frnal Ie5|ons I n conblnatlon W th
.surgery since photochenical treatne nay be perforned after surgical

exposur e gof, raI ec n or 5 other
I ocal adm ni sdtrr{g’téllgf# o‘? %ﬁbkgr ans?ér rm ecu e - a) ‘?rhes‘%‘?é Iﬁ%ﬁs are nore

i ndepend®urgr adhsk ixradihagtapntr eAnmeppropdateheaicsmgeatiohe addition
Of | the @akew adteihe ek ehehenllnbonC el iRty Gt N dfae o Nt of

|Ilun1nat| o Thi.s ns. t ha here.,is a 10 greater. ndow' for
" treat menP Cs MALGTHLT ¢ B¢ duepRaen, 1&593%QEOF%&Mﬁu%QuﬁﬁﬁﬁQA%@Iecule can
< varg wi dalnyl ithed iffifrerle ntoredént eat isnt at ueneeeﬁ&e@rteﬂ\éﬁhlé&@ #ptake is -

i 111 oul bno cRabiget ent v PURKEIRL heslias ouh gl cal situation,

. therefore naking a greater oW ext r Siel
“rapid trEﬁgﬁSC&Pﬁanhetﬁkarﬁmef@hlﬂblebaleoleeuﬂh@ eyxcsai occurs t hereby

_'-substantceht&cée%eaﬁlﬂga 4&E) HOSSh DL hi g8w ﬁl&nh%e%sg%ﬁu &y agati on of
.. the. Lragsfeé nDIecH! .. 20 These advantages are in additron to the
" “advant age§Y d8%58ira GHHPS ActFRRSIertinneFARR o ifgwmfL0 - ol ecul es

.. petibse, lmzaut&s umﬁmi|uprﬁbr2$thm@f$pnfeF éh?mpiézgooﬁﬂﬂﬁﬁégmﬁfu|e tg be
" internal ised.a iver to cytosolas |lo t he nol ecul’e can be
jf:endocytogédg85ﬂ§ug? %Q %ﬁaTéSE.yé Q}n?ﬁssnﬂﬁﬁﬁzsugre ot ‘dependent on
o celd prdh@ﬁeﬁaoroﬁ h@pzmhexneﬂde@sede shneinpeeabed  kransifaictdony are S
exposed ﬁﬁme'ggﬁaii?'%%@ﬁ%ﬁgtlﬁlfn tedSea Qb QREC8E N hie %Bge%&$%§ b

o contactln " the célls wth a 30 photosensitlising.agent.an
" transfer i %ﬁpéon. HOwever, -the ghorter 1ncubat10n tlmes, for

.15 example 30 mlnutes to 1 hour, seem to result 1n an
‘:71mproved spe01flclty of the. uptake of the’ molecule. _
.u_Thus,_ln selectlng a transfectlon time for any method

an appropxiate balance must be struck between - obtalnlng
. a suff1¢1ent uptake. of the molecule while malntalnlng
5'20"‘-sufflclent speC1f1c1ty of uptake.

I  In vivoran’ approprlate method and tlme of
'51ncubat10n by whlch the transfer molecules. and
'ilphotosenS1t1z1ng agents are brought into contacﬁ w1th

S “‘the target cells Wlll be dependent on the mode of
'feigsﬂf':admlnlstratlon and the. type of transferrmolecule and - _-f}"
j-photoseHSJtlzlng agents For example,. 1f the transfer -
i molecule. is 1n3ected 1nto a ‘tumour which is to bel
f'treated the cells near the 1nject10n polnt will. come_
: N flnto contact w1th and hence tend to take up the transfer
ﬁ{f 300 - molecule more rapldly'than the cells 1ocated at a
o ';‘greater dlstance from the aneCthﬂ p01nt whlch are _
'j'llkely ‘to gome into contact with the tramsfer molecule
_-at a later tlmep01nt and lower concentration.’ In"‘
T f::addltlon, a transfer molecule given by 1ntravenous
:ﬂf_35:f"1nject10n may take some time to arrive at the target
_ :-‘cells and it may thus take lenger post- admlnlstratlon f"_
'*J'e g.lseveral days 1p,order:for a sufficient Orlthlmal':




may be. carried out in any convenient or desired: way. Thus,. if the
contacting step is to be carried out in vitro the cells may conveniently
"be mai.ntai.ned in an aqueous nedi um such as for exanpl e appropriate cell 35
~culture nediumand at the appropriate tinme point the photQ§§n§2mk§|ng
agent or transfer. nolecule can sinply_be added to... the medi'um under

,appropriate conditions for 6 July 20 é - 23 appropriate cells. e.g. even
| d., _be such that the

up to 48, ncubatlon S "
phot osensi t | ZI ng a t‘i-{&?%_fr% {tgn ap e The™ ?‘ﬁ‘&lﬂBEFE'SnlBT “the cells with
t he. exanpP&dst seldpmrogrisgue corf&hmt&ﬁmﬂ! oropmtidépataonsapfropri ate | ength

_'of time. &t-}grgaota Ittd & ogetof S, FatiTalat C the cells
at an app‘(:glgrl a egg%?oe%ﬁe{ﬁgon and01¥ o?&}ﬁS an %ée%aonr?géai%enwtfhgof time

 which can rﬁ%’d’%ﬂ’ﬁ%{l%’r%"éégﬁ%%"ﬂ %Fﬁgcﬁb&ﬂne t.echni ques
cand Sl I° ﬂi‘hpeﬂdmenotﬂwadnmrﬂeﬂﬂaﬂncﬂhcxt@gﬁﬁedIﬂcbﬁglﬁawiduﬂﬁeéeamﬁ the cell
type.. The;go tGat hotosens t|2| agen st be _such that
©once takenﬁugﬁ%g’ :i'%tlo: e ce 1y ° valﬁfoCi c?’ét%guﬁ?tﬂndone or nore
" of |ts i nPEREs| Paﬂfame@@qﬁartrrents and actlvat ed by irradi atlon ~one or

~more cel | StrURbYReEHANRW, S HIRIRM G the ¥R L erhnbEgse Lul ar
..conmpartments. are |ysed or dlsru ted For exanp otosenS|t|S|ng -agents
" used in 1'B°Fﬁe085?8ry‘rﬁlc@§ e L2PR ﬁé’y WL iRyedha %W@&ﬁﬂ ®&9R@eBE  for

. exanpl e 16ft bheoprgskait. inventidnyiiy Uil dHe JARge i can dreen nuch
- br oader 0 i I, _Vi.vo ugan treatments.. t
= phot OSGHSI%@%I%& ghg%?l %/hf Be- ggua.ee r?%?ellnﬁb eteffg:?@l /%ebody wei ght
" when admihasg@tedells gt bai Mdlytdiamhelffﬁzd)anramMQmmGéMStopl -cal.
applicati.gn. b
TR riHEE Bino accort%j!é R éﬁ%%yiéﬁq%%nbatlon of the

.‘.dlfferent ant can uste

~cells wit e?‘ﬁetalﬁ%t E}Ee ¥ thei ﬁ&rgﬁ&ntce(ﬁ-se a%@l"'{ftﬁﬁacfl') the®yrean 25
. vamy;frOHMﬁ.dﬁﬁﬁh@1mﬁra&15&1§ﬁvﬁhé|t&b&siét molecule has elther

.- been taken up, or will be taken up after sufflclent

”;fcontact w1th the target cells, into dlfferent-
_1ntraoe11ular compartments or {ii) after 1rrad1at10n the
L transfer molecule is in contact with the cells for a.
'20f:‘-per10d of. tine sufflclent to'allow its uptake 1nt0 the
' ' cells. Prov1ded the transfer—molecule is taken up into
'*{dlfferent 1ntracellular compartments to thejr.
*_photosen81tlzlng agent,_the transfer molecule can be
S .."’taken up before or after irradiation. :
”_lzsi'fff - The ter “cell“ is used hereiy. tq.enclude all
' _Vgeukaryotlc cells (1nelud1ng insect cells and fungal
'flcells) - Representatlve ncells® thus 1nclude all types
.of mammallan and" non—mammallan anlmal celle, plant
3 : cells,flnsect cells, fungal cells and protozoa
:f@ 30;jf'"_ The methods of . the present invention may'be used in
- '=v1tro or . in vzvo, elther by in- Sltu treatment (for
':example by. utlllslng ‘targetting m01et1es) or hy ex vivo
"treatment followed by the admlnlstratlon of the treated
__:.'cells to. the’ body. . . ' . '
35 B The methods of the present 1nVent10n may'be used
" for example An- the treatment of cancer. Several
;»photosen51tlsers accumulate preferentlally 1n.neoplastlc



period of incubation with photosensitiser free nedium before the cells
are-exposed to light or the transfer 30 photosensitizing agent may.
optionally be followed by a. nolecule is added. 35. The transfer nol ecul e
~can be any nol ecul e as di scussed above and i s brought |nt06a ?late

|l ength of tinme. Surprisingly it has bﬁ%f? cells at an approprla 6 July 2006
- 24 tinme" i.e. the tinme for which t nol ecules are in contact with the

- .cells.can besa,dew ‘?uggiig{:iggn&nf%r f.e 19196”5 Y%OrZ xanple a

transfection tine’ o ut'és un fiours, for exanple
30 mi nut eFHprowRdimg helpsueobeing wemadllky 30 fm-'m:esoﬂn2+3 uputo 2 hours

or 6 hour sctet fieotisethay A 1G6AES LA EATSRAL 10 féfrffré—[:’ﬁi’a”y results in
I ncreased u.pt ake of tk}i rrg ecul e quéstion. However e shorter
" i.ncubat i o 1TPES: fRF RS ‘?’(ﬁfrpi'-eesoupmtﬁ’ut:*é)s t Ahtewpnativelsn ta result. in

i an ismpr omai'isneﬂfdr cphqtmembﬁtlsﬂhgkag@nﬁ me;nmeeqsaﬁetﬁte% .-4|1n ‘

* selecting ansfget i ri ate bal ance nust

. be struckI%eIHNeen a&gbt%%# lg? {Be ?%19 t%{j?ﬁcﬂg’ a‘%f cﬁ"é‘a'm)l ecule while
‘mai nt ai ni ﬁg”@ltﬁ?fm%‘f{ﬁ:f |I%€P3e¢ﬁu%®@cwhﬂ;ht wagf heptesk exlfiviurad. tiatetdier cont act

- may be | nificratgb A nRhits el ur f R riate
- " concentrati %n can. be q{ﬁ]er%%%%?deﬁgﬁd%% gﬁj% q’itfléajcﬁénc?spé{ro&b it ake of
the. nol eSH&RS TRES (4 qyﬁ’c%?:hec%’él b RAptyeducesh imtandhenhe final

. condént r acytosal Iéﬂldjeﬁﬂ‘gﬁtﬂ@i aodi eyeci fict ke19e) s m'EIaﬁz‘g off &ind ection

e cel ar, o .an a ria d:and tjine.. of
C Incubat i OR('E%SI \?\ﬁ ‘}é&gﬁt%%ansf f%}%tuggse rgP ﬂl‘?ma PLOM 2 iy aébents are
- brought -i. ﬁ?fém@é@t a’c‘,ﬁt sichh & okerwist. ceOtbem tublbeude[sené&nheﬁn t he m)diel. of
25 admini ghkak @Rf i@.ﬁl&e@? o R 1. t&ﬁ@éﬁiegohﬁighet% etplf':?xt osensi ti zi ‘}

.agents. For exag_ﬂp L f the transter ecule’T’s ﬁ}to a tunour
which is pol geule to be intermalised to a partlcuIar cell (e g.

.15 - antlbodles,_transferrln, photosen81tlsere, apoB o

E reconstltuted LDL—partlcles) can be used. The advantage

;'of such a comblnatlon treatment would be 1) enhanced '

;cytotox1c effect in deeper layers of the tumor tlssues

., - since low and -subtoxic doses of light are suff101ent for
n200° - dlsruptlon of lysosomes and endosomes, 2) enhanced
N Spec1f1c1ty of the treatment since. PCI is only glven to
'f}the tumour area _ T . -

: Methods of the 1nvent10n may also be used for
R 'treatlng varlous “other: dlsorders, as dlctated by the |
‘-ft_zsﬂ“ffselectlon of the mclecule to be ln&roduted 1nto the lj‘

' -~ cell,” such as rheumatomd arthrltls, arther@scler031s and

“:other cardlovascular dzseases, virus and other
_ lnfectlons, psorlaals, solar keratoszs, ~wound heallng,
. n'fracture heallng, warts and 1nher1ted genetlc dlsorders
. -3Q'j such. as cystlc flbr051s, Gorlln's syndrom and atax1a--
o f?telanglecta51a.1; _ : EEE o .
_ . The methods of . the 1nventlon may also be used in. |
_ gene therapY, i.e. ‘the- therapeutlc transfer of genes to
. f?a patlent s cells. Gene therapy is prom151ng as a
- 35_7ﬁ method for treatlng many dlseases such as cancer, -
”‘ﬁ?cardlovascular dlseases,_V1ra1 1nfect10ns, menogenlc .
;1dlsorders auch as cyatxc flbr051s and many other



treated, the cells near the injection point.: will. conme into. contact.
with and hence. tend to take up the transfer nolecule nore rapidly than
the. cells located at a greater distance fromthe injection point, which
~are likely to cone into contact with the transfer nolecul esaju;yagdogt er
timepoint and | ower. concentration. in,-addition, a transfer. ‘nolecul e
given by intravenous 35 injection may take sometinme to arrive at the target
cel I's-and bbnaayibhus saﬁxela@wct%dw%e-&%ﬂ SEHRJLON &, several days; in.

order for- Q:L%H f|C|ent or 2 imal 6 July 2006 - 25 ampount of the transfer
mol.ecul e tG s en FyaenSetiegany fadey fire thadhigh

~consi der at ﬁﬁﬁsceﬁncmm@es@eph)ﬁmqheﬂ Ig@eOftr&Ql@f@xshﬂﬁtdl'P%Jﬂui red for
t he .upt akeg@fut-henp engl.ti gen into ceII The tine. of .
ofutNEnb ih i EE ?’\?ﬁ%‘%s likely to.

"~ adm nistration;required for |n Vi

vary %epenﬁ%ﬁlﬁﬁst RESEEERATSoRWEY uﬁ@ﬁaﬁi‘e’n—‘eas:hlel\demgr gtweesx,a:ﬁﬂelapugh t he

- situation im géne thRerSpye Cﬁgpla kBibed st B@.ﬁ#:ﬁt%bh&% d o‘ﬂﬂl rlying
-concept 1(9 ‘?{e t he t:es nt ventign i s Sti € sane, Phe tinme at
‘which the T %’&’r‘és Voipdc BYREERSt Fan ber@epte@mle@ miistt be such

__that bef orsoifandiat anoogenesthemapi’phaarmétewiﬁﬁumitﬁﬁet Qﬁc'cesg
photosensu;“llgﬁ a n, up _hy target cells and either' |
(i) _-before Bé] &gﬁlﬁ%‘% ﬁno frﬁaﬁ AFke f’$aﬁ§?e?uﬁ5 BEUF“@tHSQSelther been
. také® up,. e wow, WlakeﬁahiplatYeﬁfsuhélveehor, c.'bﬁm;htedvvlth the target

“cel'l's, i Ntgpeifas: 0 t fter i rradi ation
“ the tran? 1rm| ec ell}lggéi?]&g%%%%g%r& n?ggﬁ 9EL ?1'815?% 8“ eriod of tine
~sufficient % VRIS s UPRAECT iretheds e8| T—%e WW@EdltlﬁentLansf er -

. ol ecul e mcwakhn a.npneam.@ oﬂlédmmtiﬂlﬁcmﬂ,%@{ngqgggﬁtgggt s, to the
;photosen5| ;Eg? e transf nol ecul e can.. taken up before or,
after-i rra? ati o % gndl' T TR %rcf %E etFlﬁet%e’F‘ﬁcl ude all,
o 15 ‘dellvery methods Presently employed in gene therapy} by

'?.rlmprov1ng the step of endosomal release whlch can be
_.'efflclencyhllmltlng both for many synthetlc gene
_dellvery vectors and for several viral systems. The
S 1lght treatment 1nherent in the PCI method also makes it
S 200 - p0351b1e to pre01se1y define- where in the body the
_ enhanced gene transfer shall occur, since the 1ncreaee
'f;1n gene transfer efflclency will only occur 1n
n:ﬂlllumlnated areas.. Transfectlon may be perfbrmed, 1n.
. 2,7'vitro, in v1vo, or ex vzvo (w1th cells or tlssues belng
oes 'fadmlnletered to the’ patlent as app;oprxete) : Preferably';
’ f.gsultable carrlers and vectors for transfectlon.lnclude
lj;adenov1ruses polycatlons such ‘as p01y1y31ne {e. G poly—
~ D- 1y91ne or- poly—L lyslne),-SuPerFect® . L
, i“‘polyethylenelmlne or dendrlmers, catlonlc 11p1ds such as-
3Q'ﬁ DOTAP or Llpofectln -or catlonlc -1lipids formulated w1th,a;
-'"helper llpld"'such as DOPE; peptldes and targeted |
'ﬁvectors such as e.g. transferrmn polyly31ne or targeted
'-adenQV1rus vectors._ In a preferred embodimert of the
S "1nventlon the carrler used for the therapeutlc gene 15
35 -~ -adenov1rus _ E o ' L
o Another preferred embodlment lS to use non—v1ra1 carrler

;:systems such as ‘for example




eukaryotic cells (including insect cells and fungal dells)
Representative."cells" thus include all types of mammualian and

non- mammal.i an animal cells,. plant cells, insect cells, fungal cells and
protozoa.. 30 The. nethods of -the present invention may be jupsgsbe n.
vitro or in vitro, either by in situ treatnent (for exanple by utilizing
targetting noieties) or by ex vivo treatnent followed by the adm nistration
. of the treated cells to . the bodﬁ 35 The met hods of the present
- invention nay be used for exanple in the treatment of cancer- Several:

phot osensittiicsdis pat guent al ReDi@L ey bl ok |a:‘11151%]g|1@,§1t1bc 6 July 2006 - 26

_ tissues, el t unor er the - roundi ng. tissue being
usuallylghngﬁfor%%?igéi é@kwékﬁr%%9¥%a EEOHQ Lya®dge .such as for
brain  HUYGEnopeifs gieelyding hnais mlmntmommsel gynahbtparti cul ar

phot osersid matﬁgangeﬁlémyc Rk Qﬁ;l%érg, amee%[ckggg@é tunor by the
_ ”EEhOdSFQﬂ%&E&? VE o FurtheHE%, mal ecul es which may be of clinical
“ interes f AT S ARyl enerdnegs ePAcPEBSEY | ow or no  upt ake
“into t h®XyHeEs| k%tavnb@ |tvher Gt dw bet msefallGn. dytigsaklaneriargetted to
f_'SDECIfI@s@ebEalby ﬁﬁiyﬁéﬁg dggxulpﬁg§§@5elagggyégp F@%ﬁ? % as exenplified
no

. belom/ i £xgnm of S e . O her ei ther. al one
“lor. i nﬁg ?und t?ﬁa I%ﬁﬁﬂﬁé&qﬁhﬁghtﬁﬁr§§FsePﬁe1nﬁ%¥%%9Fe to be
. |nternaPP§éﬁd@oPlekM&mnﬁﬂ @olgeingifdng, pblgnLi-gbdtasic aesasferrin,
. phet t I b d. Th
- Phot 0Sepal ey By AR cliiReRAs!, 'bgﬁﬁgth%eﬂﬁi%g 91?3 154 be use e

:’.advanta e, E? i % ng;nat on ‘treat ced

“. cyt.ot oxPEREFFE ?m%q?(ﬁ§§¥ crvdptenchighones; wyetaninece | ow and
. subtoxi polipSesowifititiigie) ,ararisichl,i spephihe] . sPOFmIH B4 HA® ko) | ysosomedi.i
- -endoson@siivad)ivenBABESSsk . SRgC fh?gkgr;?%d %odtl&%%%ggﬁiw%ﬂgf’%%bégeg”:c .

~.given. to -the tumour-area. Met fenven
q-treatlng SVar't 834 8fher. disorders, as dictated by the N

15‘_‘ combined w1th other pclymers or comblned w1th other gene

dellvery systems. Non-viral gene - dellvery system useful
- accordlng to the’ present invention are, for example,
descrlbed in R I Mahate et al in Advances in Genetlcs
- (Eds g.c: ‘Hall et al) (1999) 41 95-156. Catlonlc
F2Q e_.polymers are further described in M.C. Garnett in’
f; Crltlcal Rev1ews in. Thexapeutlc Drug Carrler Systems !
__{1999), l_h_147 207, K.A. Howard et al 1n Blochlmlca et
‘Blophy51ca.ncta (2000}, 1475 245 255 HLE. Nguyen et al.
I ‘in Gene Therapy (2000), I, 126 ~138, A. Bragon21 et al in - , .
'-25e'E_J.-Controlled Release (2000), ‘65, 187«202 S o DeSmedt ;" '§f§"
N 5 let al Hn. Pharmaceutlcal Reseach {2000), lﬂ; 113 126 and |
COR.IC Mahoto in J. Drug Target:!.ng (1999}, .. 249 253

Another embodlment may lnvolve ' B
_ . the use- of llposomes or other 1lpld.based constructs as
_-;30‘e fnon—v1ra1 carrler systems. The 1lposomes may be pH~
_'sen51t1ve llposomes or-non—pH sen31t1ve 11posomes pﬁ-
-_sensltlve 1lposomes congist of at least one pH-senSLelve
component ‘in the 11posome membrane. Typical compounds '
- f;-lnclude fatty acids such as ‘oleic acid,
T $ 35 ::"palmltoyihomocystelne, cholesterol hemlsucclnate
' " mexpholine salt ‘and dleloyisucc1nylglyecerol. In )
 _addlt10n to the pH~sen51t1ve components, the l;posomes H:



selection of ::the nolecule. to' be introduced into the cell" such as
rheumatoid arthritis, artherosclerosisand other cardiovascul ar di seases,
virus : and. other infections, ;psoriasis, solar keratosis,. wound heallng,
fracture healing, warts and inherited genetic: disorders 36 SlicPI%s cystic
~fibrosis, Gorlin's syndromand ataxia kel angi ectasia. The nethods of the
l.nvention may al so be used in. genetherapy, i.e. the therapeutic transfer

- of genes téwa'&Qﬂ&%ﬁ&;Qﬁﬂd¥pl&Qyiphd&phﬂgadﬁiemhmmslﬁglﬁe apopey hod for

treating rr&&m,@rseﬁgpe% SUGH 13- holinffl di ovascul ar di seases, viral
|nfect|ons enlc di sorders "such as ¢ystic. fibrosis and many 6 July

2006 - 'condl SRS Fhe¥dredcin sk doasrd-ede Dheeryi gnstenant

pr obl em i ncg:ejtﬁalhh@meﬂaaﬂqy dis Ithesthidgfe &fdighency;gngd specificity of
. gene transfer "‘"1‘11 h occi i.n. vivo. in current- nethods many.

different 5 carri &r & de MWefX%ﬁe%dﬁ%}?%gPﬁ%‘F@‘%raﬁsf er in

" gene ther apgrions @m eﬁ BOIECRtS dimxumﬂcammmds Va:f:‘ecbu@rltérrhs phgds and

S viral SyStﬁﬂédciﬁrb%H@agiﬂﬁﬁﬁa Rons %% éﬂéfﬂh ene t herapy has net
the. many kno db

vmthhttleig ﬁess wn dra “the-current
et hods -20"8r E1{ gfeddag Pézspraraﬁy @pltlﬁétalé@mrllmsnm@d, mpecificity in

‘gene . deli veensltmveeftﬁp@ee:ﬁéyé | RagBBAu18a e hefildparti R et hods of .the’
presgqt | %é‘gﬂl vide a.means of substanti al |l y | nprovi ng both the
.ef fiCl enc epsg BPFir ¢ V1§ OBPIRENy CHIERE SqIeS 1 g AAESE met hods

) presently blmbﬁgedln gadelh_pepiiex,. bRefempliddsdd khestaf @ff endosonal
. rel ease 'whighi 69:b l?gafsl hegg%{ %&@g bothlﬁl%%n?%y }y?ﬂthetlc ene.

}dellvery vectors an Seéve
i nherent %t thHe Bepe nelaBY- aﬂ@@drraﬁ@s |USA2(§1§6§’§|.bB&_ t 0 4anedisgel y

“def i ne-whew 0 j madiEc bedyal hen aahanoedqgnas. REWQ&?%%)Shi_I gopur, since

: frfuﬁﬁ;?}e arlga(%J %%%@?Z%gr%if%’lﬁ%g%g?'hg?ﬁﬁﬂ (L 933ﬁ;15011|7r?‘w VO, Oor ex
. Vi vo (Wl t ﬁllc&ﬁ,l SEorKaws]sm deiay 1n Pharmaceutlcal Research B
' (2000), lZL,BOG -313. N.S. Templeton et al in Molecular
Blotechnology (1999), llk 175-180, Y. Zou et al. in -
o Cancer Gene TherapY (2000}, 7. 683- 696 ‘D.D. Stuart et
.20.: . al in, Blochemlstry et Blophy51ca Acta {2000), 1463, 219~
- 229, R. I. Mahato et al in DPrug Deliv (1997) 4 151 and
Z;jR J. Lee et al in Crlt Rev'Drug Carrler Syst (1997), i4,
. 173., '

- Llplds useful accordlng to one embodlment can’ be for
25 - ;example descrlbed in.Us 6, 120,751, s J;Aﬁ §

b . Lot .
6, 056 938, US 6,093, 816, US 6,039, 936’ US 6 034, 137, _
- US 6 034 135 US 6, ‘020, 526 US 5, 980 935 US 5, 958 935
o US 5 935 936 UB 5 877 220 Us 5,830, 430 US 5 777 153
A ) 5 705,693, US 5,459, 127 US. 5,334,761, US, 5, 264,618
30 [ and references thereln ‘ Lo .
o , ‘I‘yp:l.cal examples of cat::Lon:Lc 1:Lp1ds include N [1—
"(2 3- dloleyloxy)propyl~N'N Nhtrlmethyl ammonlum chlorlde
"(DOTMA), 1,2- dlmyrlstyl oxypropyl -3- S '
I -dlmethylhydroxyethylammcnlum bromide (DMRIE), 1,2-
. 35 - :bls(oleoyloxyi -3- (trlmethylammlno)propane (DOTAP) ,
' f:BB(N' Nt dlmethylamlnoethane) carbamoyl cholesterol (DC—
;_Cho;) 2 3- dloleyl oxy—N [2 spermlnecarboxyylu



2.a.* admnistered: to the-patient as appropriate).. Preferably suitable
carriers and vectors for transfection include adenoviruses polycations such
as ponIyS|ne (e.g. poly- D-lysine or poly-L-lysine), SuperFect(r),

. pol yethyl enei mine or dendriners; cationic lipids. such as mm or

Li pofectin..or cationic |lipids formulated with a "hel per lipid" such as
DOPE; peptldes and targeted .vectors such as e.g. transferrin polylysine

" .or targeted adenovirus vectors* 3t a preferred enbodi ment of the

i nventdnglrh(;]téq: r rd «i]r_ e& the t herapeutic gene is Anot her. preferred

embodi’ rrent o use RFPP@P%?%F@nﬁr%ﬁl:hoeecémtexarrpl e 6 July
.2006 -(P5$ P@dtn Grifc (%fymemlmeod:aﬂnaﬂgomptdtdﬂ%s&@d:ogat bag ¢ |ipids.
- Typi- caﬂm‘pebgmialh@c&gfl@a[fl@ﬁﬁ)@;g)ig Paly@a , _pol yam noaci ds i ncl udi ng
heti c dg nat ural ‘cationic sugar polyners,

. basic gy oagi ds,
" net hacryi at @d% i F’g}iyéeﬁﬂf’%’f@ (B8EFAt kyl eneni nes and ‘ot her - pol yners

Rhown in tRe éﬁﬁcrebbé -abefal -in dﬁegoﬂed;hdqgiﬁefeﬁséwm ally polymers useful

~in gelw;bdahmgﬂfy th@@a%hercggpgmi@ef ul according to the present
. nvengion o i ngkug #J{gsr ne, polyarginine, poly-L-glutamc acid, 10 . -
_pol yvi ngllpyrl a8 Gh, %‘Fy’é%m?fé‘#érﬁh%i wqq@emmqu hyl ani no) et hyl

: conb

net ha&rgpbmenthhas ome sinhibl ehigee Fraod Yl afRiddidigbn avi den, sperni ne,

W dSwattreg: REFSol yners or -
Tapclaidicemt aINor20004l -gene del i very system

: 'Spermndaﬂgtéadb Wat%iﬂaiéf%st Olfr%tﬂ Ln_a . .preferred embodi ment

Bol y gfscr ﬁg?ger ein

. usef uGela%dm‘ﬂh n@, tim tﬁmsy)esen{owqut 11@N h&rsenot,o;,eei;arrpl e, described in

i3 R 1. net i,Gs at. al) (1999) 4ixs’
95- 15 (%t | on Béérﬁ rrers are f%glre‘trhé‘rlg&gs&ﬁ HéHanbﬁf@reGar nett in 9z
--Cont'r ’Leea’é )e 51 t8n are aDetshwdlatiegtéefabeRevi ews in.

Theraqmemmﬁa@:@ar ndyercas\iom%saaxpla@ (42- B é’y Hovar d. et al in

5B|OCh|n1caTﬁﬁs, a’ further embodlment may provide

'»z; com9051t10ns cemprlslng a transfer molecule and_a T ‘
photosen31tlzlng agent for use: in therapy. Optlonally “1
the transfer molecule and/or the photosensitizing agent

- in the. COWPOSlthﬂS may be aesoc1ated w1th carrier

;_2'0' : molecules such as ‘thosge descra_bed ‘above. Preferably the

.3?7'

‘com9031tlens are used for cancer therapy or gene -
"therapy' For_ gene therapy a preferred carrier molecele s
o 15 adeHQV1rus . Other preferred carrlers are catlonlc ;‘ﬂ
' llplds. o
A'w'frrj" -
. In a- thlrd aspect therefore the present- 1nvent10n prov1des
A use of" a transfer moiecule and a photosenmt:smg agent in the -
.;preparatlon of a medlcament contalnlng a cell prepared accordlngA
‘_:to the ‘method as deflned above in the preparatlon of a medlcament-"".
- for- use 1n treatlng or preventlng a dlsease, dlsorder or . A
~1nfect10nﬁ ;i ' t'.' for gene therapy, stlmulatlng an 1mmune
ghresponse or to treat or prevent cancer _ '

35




" aqueous

Bi ophysi cs Acta(2000), 1475, 245-255,. H K. Nguyen at at in Gene Therapy
(2000), 7..126-138, - A . Bragonzi et al in at at in Pharmaceutical .
Reseach .(2000), x.113-126. and R 1. dphoto in if. Drug. Targeting (1999),
7,. 249-268. Another enbodinment: .may involve the use of |ipbddy@e0tr ot her
|'i pid based constructs as sensitive |iposones consist of at |east one

pH sensi ti V@ SedsritheahPposontie oprewer pH sendiitdny @riovidesnes. pH '
non- vizkal oakr t eEnS¥SE ofB) e s |4 RPRAMES g%&o%%ngﬁti%ﬂgn Hent ¢l n the

i posone ienbrane. Typical conp . fatty aci such as- ofel aC|d
nDrph8F|ﬂ@sgﬁF?eﬁnﬂeﬂ?%moﬁms%RXnHﬂﬁ%ﬁd%éEbﬂdﬁlmnf@ﬁlﬁh@oylhonDcystelne

._ChOleﬁkepabath6ﬂ1SﬂcglméaftéﬁghﬂIﬁHktdgé|y%pkkeggﬂﬁﬁtb¥e conponents, the ‘
hi. posones 6, Jul y?2§06 29 consi st qf diol eoyl phosphati dyl et hanol am ne
h

© (DOPEY T ERBFOPI O NS %ﬁ?ﬁﬂ ik ﬁWﬁ?CtTHQ'IﬁBBs%ﬁ%% or other lipid

.-basedtﬁerapzrysEymﬂkmmlm@nnaummm&ef&m&@Qﬁsatokeasttﬁagtcailonlc lipid. 5

The 1 S. i stem i various types of

, bgéggﬁﬁu at?%%. ﬁéﬁ?%%s efﬁa éggsenséglfﬁpgtﬂ%@%tf%ﬁiulatlons in the
I|ter%?ﬂ?éatehMI$¢iduﬁ#aQ§f6n|mmi§maie uulbanahbaedlwpﬁsomeslspki sensitive

i posaﬁe@:.séla@@%@@u&m&ed@% i z%éuéoag{aoif %af’é’é gy rosomes,

- chimergsones, cachel ates, - ectin erences to thé
use o}lgﬁﬁi?%nﬁdWQY%ﬁ%ﬂ99q1%ﬁﬁ%§qﬁﬁﬁn§PeﬁCFﬁEﬁU@etmEL Felgner at al in

- Prod: Pﬁﬁ&éseﬁ%&ﬁhz 6%&81&ra&ﬂat16ﬂ3lz4ﬁ€rfo£&éa ﬂfﬁ% at_al in Adv.
*.Dr-ug DeI \;@éf}}l% 20 22115 266. L.G Barron at al- ne Ther apy
" (1999) uptake, of, ﬁla""deitréf‘sfﬁrljﬁ‘%%%}é]eﬁjﬁ% élﬂlbsearch (2000_),

R :B%ra(%ﬂu]l‘dtﬁco'ﬁ@mﬂtﬁie@m abnahihAnkbkecdl @ﬁotc&@{ﬁ(ﬁlmr%gy (1999)-

‘ 175 Y..- Zou. at .al, _jin _Cancer Ther (200 696, D.D.

_Stuartlert’ .20 al” in. PEiSEnSR SB ui?rsvaﬁﬁ%%.%g %ﬁ%ﬁ% J(f?éﬁdf)er 1463, 219
229, nreﬂtecmaztrd:oatarm mﬁracaglﬁéatycémﬁﬁfym@ltwl mods of. .
' treatment : e

&



R J. Lee-et al in Cit Rev Drug Carrier-Syst (1997)., 14, 173 Lipids
useful according to one enbodi nent-can be for 25 exanple described in US
- 6,120,751, US 6, 056,938US. 6,093,816., US 6,039,936, US.6,.034,137, US$:6,
034,135, US. 6,020,526, US 5,.980,935, US 5,958,935,. Us B RiB52008B6, US
5,8.77,220, US 5,830,430, US 5,777,153 _US 5,705,693, US 5,,459, 127, US.
-5,334,761;. US 5"264,618 30. and references therein. Typical exanples of

cationic bbrﬂpﬂﬁsilﬁ@Lﬂﬂﬁl hod thiodd ZFodnliQle@Hn@ ARl eR¥baNnenes .

N, N -trinethyl - gm’mnl um C ?fﬁ{lde (DOTMA) , 1, 2-di nyri styl - oxypropyl - 3-
di met hyl hydr oxy 8t Ry | SAmth? 2t Bty (MRS, Proyigs aprgthefiedyl oxy)
3- (tri et hytawniao) pr6pane (DOTAP) B13(N., N =di net hyl am noet hane)

carbanmoyl sehpglesienalng RC £5hel éh&#) s déds S SRern m necar boxyyi 6

Jul'y_2006 .30~ ami.dol &t hyl - =propanant nium tT1fFuor acet at e
- (DO PA) , P3tdepk C%@rm%%mql%@ digransfer m@emesmtm d| ne
B gar barrgyljamecbﬂﬂ asire’ deland @L@E&?%'?&&QS}} y%xsipf%‘g‘ L
. descri bed,.-.ahgye e erre odi nent s ecarr
_cationic ?p?gg mfatth% aga?{es&r eé??dr”ft@)fe‘?"??at B cal: treat nent
~“has an:i nh&@essngyef(ﬁect wient tarstsixdttion riedlcai:mch;e&ain OF Erd i IOI ds when
: _Ilght as V; r r 4 kai,te et al. (2000),
-J. _ Gene & EQG%E%Pnagfngsg)SEe%g\Ag sa”ﬂ%i %Cehéls &:ow%\sler@ as‘ii're;}’r Si ngI y been
shobth that’ \Aheﬁsmi@ﬁ%nﬁé &W@Hnbé'fté‘re@tmetﬂté' tediegfe tarotedngdimd?Cl  can have

" a stiml akiTeveht el oroélifuiﬁﬁﬁzi‘iﬂg’ %ebyarCﬁIdx%n @d{;in%@ dishExanpl e 9)

15 Thus, & further 8 y pr.ovi de’, corrpo I onsS conprising a
-~ transf er THFERFe. ‘21?1505 eﬁhBFo%B setion, whighnd s being treatipg.apy . @
~ Optional Iyelative rtaosthe gpiupt:ume padogr tbhereh@hemﬂsn tizing agent iw

B Eﬂﬁsecﬁgﬁﬁfﬁ%e%% Sy PRrePaenl BhTH ot bl ekt g O SR Shncer
' théﬁhpy &E dgﬁ%‘symptoms of the dlsease,_dlsorder or 1nfectlon.
B R As. mentloned prevmously, such methods can also have '
japyllcatlon 1n methods of vacc1natlon Accqrdlngly, a
_ further embodlment ray. provide a method of .
o expre831ng or- presentlng an antigenie molecule (the
- 20 - transfer molecule) or a part thereof on the surface of a
'3..ce11 preferably an ant;gen-presentlng cell wherein
s sald method can comprlse the steps as deflned herelnbefore
As used hereln "expres31ng" or presentlng refers _
S :'to the preSenee of the molecule or a part thereof on the -
ni;'25§:7fsurface of sald cell such that at’ leaetea portlen of. _ _G@}.y
- that. molecule is. exposed and. accessible to the e e
'i:env1ronment surroundlng that cell. " Expre531on on the
- “surface“ may’ be. achleved 1n which the molecule to be
f: expressed isg. in contact with the cell membrane and/ox
30 - components whlch may be present or caused to be present '
Lo dw that membrane. o _ S
) ThlS meéthod may. be performed in v1tro or in VlVO. o
-Preferably however, such antlgenlc presentatlon may '
__:"advantageously result 1n the stlmulatlon of an. 1mmune
35 T“response, preferably an immune response Wthh confers
' ":protectlon agalnst subsequent challenge by an’ entlty
-comprlslng'or contalnlng'sald antlgen molecule or part,



.thera Fn py. or ge e therapy a preferred carrier nolecule is adenovirus.
O her. preferred carriers are cationic In a third aspect therefore-the

present.. invention provides a use of a transfer nolecule and a

- photosensitising agent in the preparation of a nedi canent G 2006 ng a
cell prepared according. to the met hod as defined above in the preparation

of a medicament 30 for- use in'treatfnd2or preventing a disease, di sor der

or. |nfecE for ne t hera stimulating an i mune response or. to
treat or prielggﬁt éanggle %?p LY ISP deW S 10T dimds asdetculae present

~ invention PEdlilivsag ausetdod off ansfeimamlecul erifERbB, phot osensi ti zi ng
. agent -as ggs¢e her e 0V Rrecedi ng claim th reparatlon of a
nedi.canent forésggglngéréﬁkéé&m a@'nﬁ?e&ﬁﬁﬁl 1§ & HF£§8§ gd L gwtism

i nf ecti on, CPBPr§ahHag th@rm&§h0¢ndeﬂﬂnmhemghameunbuﬁeréesponse or to treat or

. prevent cancer, mhereln said photosen5|t|2|ng agent and separately said
Qr- tissues’' of a patient and said

| transfer nol ecg& ont acét \é:m%_?l
-~ cells. are-irra ate Fﬁp Figﬁ alﬁaF@Féﬁﬁthtépfééﬁmﬁ§er activate the
photosensﬂW@&@%@lﬁg@ﬁtdeﬁanedrbdmaunoﬁslreﬁerkeﬂned P& @h to the cellular
upt ake of waih deansi gh1- Wl e o] racel [.ul rt ment
contaln|nqﬁgvﬁaﬁfhotogéngg??gln ng FEEl? #ctgoé gﬁa agpggk@n@f said
transfer ® Vh?ﬁeéﬂythﬁtrué Eﬂuler0€oﬁpaarnehherhbfhdés of treatnent

. 6 J@oy 200khpalile. @ﬁrotmuwtiﬁghaﬂemﬁéﬁef%E}aahfsgf nghkye enbodinents.
" Thus, an rovi de a_ net treating or. preventing

| § ' furgher
o a dlseaseiﬂgisorceé ??ﬁeﬁ??ﬁﬁ i fygtem in. an,approprlate manney.

Advantageously, therefore the antlgenlc molecule will be
a va001ne -antigen or vaccine component, such as a
L polypeptlde contalnlng entity. o ;
_ s - - Many such antlgens or antigenie vaccine components
j_are known 1n the art and include all mauner of bacterlala
; or v1ra1 antlgens oxr 1ndeed antigens or antlgeulc
: ;components of. any'pathogenlc species 1nc1udlng protozoa
. or. hlgher organlsms. Whllst traditionally the ant1gen10~
K'Qd" - components ‘of ‘vacecines have comprised whole organlsms
'r:_(whether llve, dead or attenuated) i.e. _whole cell.
fiva001nes,:1n addltlon sub~un1t vac01nes, ie. vaccines
'-f‘based on- partlcular antlgenlc components of organlsms
- u _e.g.. protelns or- peptldes, or even carbohydrates, hate
',_:251_:~been w1de1y 1nvest1gated and reported rn the 11terature.
' _“jAny ‘such - "sub~un1t“~based vacczne component may be- used
;ﬁas the antlgenlc molecule of the present 1nvent10n '
' ;h‘H6wever, the 1nventlon flnds partlcular utlllty 1n ‘the
; : fleld of peptlde vacolnes._ Thus, a preferred antlgenlc
- .'3'0_-..:' _ molecule is a peptide (which .. : L R
f;ls deflned hereln to include peptldes of both shorter
jand longex.- lengths i.e. peptldes, ollgopeptldes or
-s:polypeptldes, and also’ proteln molecules or fragments
- _._;ifthereof e.g. peptldes of 5-500 e.g. 10 to 250 such as 15
.'{.35 he'to 75, or 8 to 25 amino. aclds). Parts of antlgenlc
'_l  ffmolecules Whlch are presented or expressed preferably
'“[,;comprlse parts whlch are generated by antlgenrproce331ng,'f




5 'patient conprising introducing a transfer nolecule into one or nore’
cells invitro, in vivo or ex vivo. according to the nethod as. described
her ei nbef ore and where. necessary (ie. when transfection is canducted in
~vitro or ex vivo) adnministering said cells to said pat i en.JulQ2088 defi ned
herein "treatment” refers to redu0|ngg3 alleviating or elimnating one or,
more synptons of the disease,’ disorder or infection which is being
tregted meehahbt@'M&dﬂﬁhﬁﬁgﬁﬁéﬁmifﬂlﬁﬁr$é’&éﬁaﬁﬂﬁéter g%eVﬁntLon refers
to del ayin L._prev t he onset of the s tonms _of the disease,
di sor der. gg ndr % % %%? éﬁnﬁaé 2?? ggﬁtﬁvﬁétﬁﬁﬁ§u§5n al so have
- .appl|cat|@BprnPMEBM@denmhgﬂﬂxﬁeﬁmgnnﬂekgxwpmreeyslalvéUbaﬁaé)ea@odlnent
may -provi t r r in ntl c_no] ecul e (the
- 20 Iransfgﬁrau c%%eeggf%ﬁﬂ'zang%%reéflﬁg e gﬁ ace ogggyc% L
: pref%rabl?agﬁsaﬁiflegéﬁ ﬁt‘-‘@?émli% adlge tehearenieratian nhtivage . can corrprl se

the stepsraspeakened. Ber&hn@fé't%sea\%ﬂ%t!ﬁ@é "e%e@ﬁéﬂ‘gé

- "presenting” referg % t he rese ce of,'the. ({ecule or. part‘fhereof on
‘the 25 suffdceIbFakErqthan L ERERY Atk %1%Rw§¥%ﬁ'of that, nolecul e
.i's exposed. andAavaBSthmbetoc&h@epumae|vunnﬂﬁefﬂaﬂdauﬁhéﬁlhét@l cel

. -ExpreSS| %98805§Hr Eﬁc emﬂ‘u:%% (Eﬂzleev% | rg%poﬁt] the %ecul e-to be

-expresse nt act thée ¢c mertbrahe an onents whi ch
- maythe pr%%%%?mﬁﬂtc@ﬁsgérﬁé ﬂéssﬁ@§@hﬁnﬁwinﬂﬁﬁtmnnﬂnsuuh aRhi ATDSAt hod may,

| be ‘perforpee -iArybtE8nObr Bn¥lvenzalr kel %)é%’i%s 5% i geni c
ﬁ.presentat{qﬁg?%¥%%adxangag uslﬁ result Int sti-mul at'i on an i mmune 35
.Y esponse; | V2ERSY LdFonSE i (E9ec 6nier ?1'&‘55{158@]‘4 ot agai ngﬁ:;

. subsequemlchaAeeaﬂgePhgt ad . eRnlLlLeyqeonimsined . oug@mt aigy1g. saigh; antlg
ol oul e it nbal 2088, ophioasYy, BB OTIIRUISIL ke 1 vent on
k théﬁ%foréEtaﬁleandeEWP ey 1PPBvi 68 (Aldet ABd4ofl; iﬁdqwﬂaﬁrem conpri sing -
. the met hogy des@fé@emaﬁie'ﬂésémgcl USA, 1998, 95(4), 1709-14;
” -hNaruse et ala, ‘Proc. Natl Sci. USA, 1994 91(20}, 9588~
82; Kabeya et al., Vacclne 1996 14{(12), 1118-22; Itoh
) et al., Proc Natl. Acad. Sci. UsSA, 1986, 83 (23} 9174 8.
1‘20f:‘-81m11arly bacter1al peptides ‘may be used, as. 1ndeed may
BT peptlde antlgens derlved from other organlsms or '
'flspecles ' . o '_‘
“In addltlon to antlgens derlved from pathogenlc
S _*organlsms, peptldes have also been prqposed for use as
25;;.'vac01nes agalnst cancer or other d;seases such as ) ;e:A _ ﬁiQ't
';~mu1t1ple SClerOSlS. For example, mutant oncogene R ;
”.peptldes hold great promlse as cancer. vac01nes actlng an
’Ai antlgene 1n the 31mu1atlon of cytotoxlc T lymphocytes.
P 'f(Schlrrmacher, Journal of. Cancer Research and Clinical
:.‘130;_'_0ncology 1995, 121 443—451 Curtls Cancer Chemotherapy
) - and Blologlcal Response Madlflers,. 1997, 17, 316~327).
].A synthetlc peptlde va001ne has also been evaluated for
ithe treatment of . metastatlo melanoma (Rosenberg et al.,_
| © - Nat. Med. 1998 4(3) 321-7). A T-cell receptor peptlde
f'f'35-:"rva001ne for the treatment of mnltlple scler031s is.
":descrlbed.ln Wilson et al., J. Neur01mmunol 1997 '76‘(1-~
‘f*_‘-z), 15—28. Any'such peptlde vaccxne component may he:



In this aspect of the invention, the transfer nolecule as defined herein
is referred to as an "antigenic nolecule". The antigenic nolecule may: be
any nolecule wherein that nolecule or a part thereof is 10 capabl e: of
stinul ating an i mune response, when presented to-the inmmgaisy®eem in an
appropriate manner. ..Advantageously, therefore the antigenic nol ecul e
will be ‘a vaccine antigen or vacci ne conponent, such as a pol ypeptide.
containing entity. 15 Many such ant3§ens or antigenic vaccine. conponents

are: knowgeed Ny I%% ank; qqu:g&hndelall manner of bacterial or vira
antigens_or inde antlgens or ﬁenﬁg ~conponents of. any pathogenic

. speci es ingasdimRy prot szoé;heopelmtgldee degeatii Bag. orV}bfd;I&sséd aditionally. the

antlgen'lﬁ‘eptmiéﬁfﬁlﬂﬂr@s fha €S 1¥RGCLAGS NAVELCOMRLL SEdNl gal woe or nsms

f'(mhether (h§r attenuated in addition
“sub-uni t© vaccr *h& 1Fal&i e B&?@dOSnOBHPWE%aiem@@&mM ¢onponent s of

danlsﬁﬁlémgﬁglsﬂprotelns or:peptides, or even carbohydrates have. been.

- ..WI dely investigaiedy amdcherar %ﬁﬂ?eé‘téﬁew' the Rl s, e such

~ “sub--unit,-b pyacgine, conponent’  may be " us Feni c nDIecuIe of
.the pre§%ﬁt %ﬁsgnflo Moo Moyt He. fRVeFrilon fi nds' particular utility in

' : the . fi emirich peptcra@eblacofnexpréﬂassnga O ehessat Y IgERe ol ecule is a
pept i de ghraeh. o mougcq§g|gﬁ ReE 8! Dahfnl ﬁlud Qﬁ;des .of hoth shorter
Begtedes, and al so

~and. | onge ths i 6. peptt des,” ol T gopep
; aﬂtelngﬁﬁPe& egyBPSP?agnents thereof . e. g. peptldes of 5- 500 e.g.. 10 to
250 such as 3bey tis penmerOMEEixﬂyruféhnléshmb&@ﬁ&ﬁﬂ?&mgngbggg c nDIecuIes

" ihi ch atg &rﬁ%n{_%(}eggnggp{&ﬁﬁd preferably conprl se parts which are

' generated b¥ antigen-processing
- natlonf the cell is conveniently an immune effector -

o . cell i.e. a cell 1nvolved in the immune response. -
" ;? ) However,-other cells may also present antigen to. ﬁhe'
'. 1mmune system and these also fall within the scope of -
T.thls embodlment. _The cells. accordlng to thlS embodiment are thus
' | advantageously antlgen—presentlng o
| o cells. The antlgenwpresentlng cell may be 1nvnlved in.
-gd ' any aspect or “arm" of the 1mmune response, 1nclud1ng
' both humoral and cell—medlated immunity, for example the
stlmulatlon of antibody productlon, or the stlmulatlon
of cytotox1c or klller cells, whlch wmay recognlse and
- _ destroy (or otherw1se ellmlnate) cells expr9531ng ‘
-f;32§' ;'“forelgn" antlgens on ‘theix surface.v Therﬁerm '
' “stlmulatlng an 1mmune response" thus- 1neludes all types
: of 1mmune responses and mechanlsms for- stlmulatlng them,
: The stlmulatlon of cytotox;c cells or ant1b0dy~f"
- produ01ng cells, requlres antlgens to. be presented to. .
':_2305'_ -the cell to be: stlmulated in a partlcular wmanner by the e
' antlgen-presentlng celle, for example MHC Class I .
presentatlon (e g- actlvatlon.of CDB cytotoxnc T-cells
requlres MHC 1 antlgen presentatlon) :
e Antlgen—presentlng <ells are known in the art and

.35 descrlbed Ain the’ 11terature and 1nc1ude for example,
' lymphocytes (both T and B cells) ' dendritic cells,
;.--macrophages etc. Others ;nglude fer.example.caneer':l




- .Zasshi t_al
: 73?2 I7 Se?{%/a% Ig&f_ aﬁflgﬁe'ﬁ Sd%ﬁ’t\%’éﬁ’jﬂom ot her organi sms or

“pep
- simul ati om%mezgtmﬁ GHe Wétpiloﬁﬁaeﬁreééﬁﬁear aachﬁe cdayr Rak-safe Cancer

~ R h d Med. 1998, 4(3 A
7ﬂp§§$?gg : vacc%ﬁ¥aﬂ£¢%9ﬁeTﬁ%ﬂﬁﬁeﬁtgogbﬁuFtPﬁFe s@@@%os?@lﬁs 30 Onco

;gia;QSJ'_-to the cell surface where Ehe’ peptade ~MEC class ir ?,Q _ 353'

6 July 2006 - 33 Proc Natl. Acad. Sei. USA, 1990, 95(4.), 1709-14; Naruse
et al., Proc. Natl.Sci.. USA, 1994 91(20), 9588- 92; Kabeya:et al., Vaccine
1996, 14(12), 1118-22; Itoh et al. Proc. Natl. Acad. Sci. USA, 1986,

- 83(23) 9174-8, 20- Simlarly bacterial peptides nay be used Juhs2008deed may

machinery within the cell. Parts may.hgwever be generated by other neans
whi ch may be achieved through -appropriate antigen design (e.g. pH
sensi tive dahlis)eoy. tbienghaokar el | processing nmeans. Conveniently such

5 parts are of {.f nerate an inmmune response, e.g. in the
case of pept i desggr%%t:ggg%l grggentgﬁ:g‘ &E’étaé} ATy BFe3RPER%0 acids in

-size. A vaelhurder @Ytp'épicﬂ-ee'l\rmlne(mﬁdltdm emthigyenidasl.aewposed in
- ..the-li teraieees ﬁ@reﬁ?ﬁéﬂptﬁe b?tb@%ll%f_t el %&t n‘ﬁfé%l, dJl%gases and

canl ne r'vovi rus,

_infe |on s-Al D nf-ection or
" bovi fe- “fﬁa;grn( ’T?'P?h’%' ﬁ%&%hf‘??‘*reﬁér @@(376?@9@ Pﬁ%‘hﬁlmmeelt al ., Asian.

Pac. ‘J. Alirere;ytlcbmmm@ir 4é89%n éif(ll:h il U aku
i e m%anf\l@fv r&rgn&@%%ﬂ%%@( 1),

, species . In ad%ﬂCEGPdl?ﬁ '@a@!ﬁﬂl Fenthdecieldd citosoiabiyogdr C or gani sns,

pepLi des usalisanisen £icoRast; Lot e RARECT BES sk cancer or

'othib Ioses su [ T4 clerosis
des - tmal:'% Jerecezandebyyv hbei ﬁ@§1§§nr-ﬁg‘0@;1¢s@nm|ggens in the

T-cel | receptor

gy

1995, - 121Profes4Sng @ay iisnkdnoe rdé&ieadtbioapyt. thangnBiigkagi eak.Respo

eval uated for . the treat

oL e Sapd@RBackin BH0a3 e th D' 51 EoBERNL 8 L BERLTEARES ol 0 been
de%%r i beRePHLpE syhich geptifemawei hlm%modlom}.ﬂa@ﬂed7w6(:h ‘

: molecules of the MHC for presentatlon. Thus, the
antlgenlc molecule expressed or presented on the. surface
) of the cell may - be a- R
_ O part. or fragment of the antlgenlc molecule whlch is:
::'20” - taken up in the cell. -
. | : Antlgens may be taken up by antlgen—presentlng
] ‘acells by endccyt081s and degraded in the endocytlc
' fuve31cles to peptldes.. These peptldes wnay. blnd to MHC.
'fclass II molecules 1n the endosomes and be tran9ported

: "-j'complex may be reccgn:l_sed by CD4+ T helper cells and:
'Tllnduce an 1mmune response. Alternatlvely, protelns in
. the cytosol may. be degraded into parts thereof e.g. by
: proteasomes and tra.nsported into endoplasnuc reta,culum

30 By means of TAP (transporter assoc:Lat:ed with anta.gen

presentat:.on) where the pept:n.des way blnd to MHC class I
'l‘molecules and be transported to the cell surface as
.;111ustrated in the flgure 1 (Yewdell and.Bennlnk 1992,

___j Advu Immunel 52- 1~ 123)-_ If the peptlde is of forelgn
.35 | ' "antlgen orlgln, the peptlde—MHC class I complex will be

' "recognlsed by CD8+ cytotox:.-,c T-cells (C'I'Ls} " The CiLs |

',':'w:;.ll b::.nd to the peptlde—MHC (HLA) class J: complex and



2)1.15-28.. .Any such peptide vaccine conponent 6 July 2006 34 - used. as

~ the antigenic nolecule, as indeed nmay any of the peptides described or
proposed as peptide vaccines in the literature. The peptide may thus be
-synthetic or isolated or otherw se, derived from 5 an organhgnedise cell
which is subjected to the nmethods, uses etc. of thisenbodinent may be any
cell which is. capable of expressing"3 presenting on. its surface a

mol ecul-e. whj, or. tr rte 10 into s. cytosol . Since

t he prlnary Utlilty g%g%%ggﬁgnboﬁl ?rpiéﬁﬁgatﬁhaﬁélﬁﬁﬁm;ﬂesentatlon

‘or vacci nglie off HeTlks} | ?becanQﬁteqely andlnnhee eb&@emoeerxgl i.e. a

~cell. invaliad dHe tgené@eﬁeagsaﬁasslaég FOUBNB] poc 8@“%153 Colard Sy al so
g€se al so Tal

~ present antigen to thﬁae aésteman the scope
. of ‘this eddBdidfishtmayrne detied b¥otkhe ngThoclians - enﬁ@@pweﬁw'are t hus
- advaht agemlmmmmerfqm*@ﬁ@@taﬂmg@ﬂhhéy E@eegaabmganeaea%nh' ng cell may

' E be i nvol v ect "arm mune r.espanse; including
" _both hunor a %Qﬁﬁ (%HBéte% {%%uﬁ?nge?o?a%xgﬁpFEtFﬁ§u°§9l%ﬂﬁétlon of
~-antibody | mmﬁQ§$ln(¥¢wﬂellnmméimemnrmkpylasﬁxlsupraklRbek cel'ls, which
__,nay recogninge., &ﬂﬂuuﬁﬁ&thyToé£y he[y spap) i mg %g) gekh; gggreeelng
. pes o}

stlnulatln% ﬁ% ne response’ thus |ncludes al
: antlgens &A%t §WFﬁ5bé’ FH%t%§r¢ﬂlacﬁamﬁﬁﬁﬁ%a¢@%§@ﬁsesoaﬁdOﬁechanlsnB

forl@tinuthei lgrybem pHarctsicalllmidTems Ly 1Eh OlhErs@hks -0r "anti body 30

ool | 251 REEREk Pl BBl B4 0 ol kel a: Ha, rBRLSFRCDR.

 }Cyt0tOXIC1Ht@th§ Fetoisods Mmhﬂszmuywpﬂ1snkﬁeﬂnaﬁeéwdlngpt@duﬁéng cells,

- .requires ﬁf&égﬁﬂslhge %19&9 to. - the cell to be stinulated in a
- particul ar. nmanner. e -de Bed in the literature and include for
~ .exanpl'e, macr oﬁ‘?ﬁ@@§l§ﬂ@n5 Cﬁ%‘é@@iﬁfm ltedentopmegdimént gwnc elso
15 | comprlse a cell contalnlng a transfer molecule WhlGh ‘has

o been 1nternallsed into the cytosol of said cell by a
. method of the 1nvent10n, for use in therapy;- '
_ partlcularly cancer therapy, gene therapy and
3 vac01nat10n.‘ ' '
': 2ﬁff.H- L Thus, a yet fUrther embodlment can _
' "1;prov1de a cell or a populatlon of cells contalnlng a
,H.'_transfer molecule Whlch has been 1nternallsed.1nto the
“:cytosol of sald cell whlch cell is obtainable by a
o . ;method of the présent 1nventlon. o S e :
‘ 5,.25':e:'3:’ B yet further embodlment may. prevxdeﬁthe-'
' ‘1:use of a. such a cell or populatlon of cells for the
f’preparatlon of a comp051t10n or a medlcament for t1se 4n
;~therapy, preferably cancer therapy, gene" therapy or
| o vaccmnatlon..'. o - o
"5130-fﬂc'~ Another embodlment can further prov1de a method of o
"2c?treatment of a patlent comprlslng admlnlsterlng to gaid f'
'"‘ipatxent cells or com9031t10ns of the present 1nventlon
_"; ie. a ‘method comprlslng the steps of 1ntrodu01ng a o
- -‘Ptimolecule 1nto a cell as" described herelnbefore ‘and
-_35'; _admlnlstering sald cell thus prepared to sald.patlent._.
l ' Preferably sald methods are used to treat cancer, in -
'33{gene therapy or for vacc1natlon E




| ymphocytes. _(both.T- nd.B cells), dendritic cells, 6 July 2006 - 35
antigenic nol ecul e expressed or presented on the surface of the cell may
be a part or fragnment of the antigenic nolecule winch is 2a taken up in
- the cell..machinery of the cell and presented on the cell $uia2e06 in an.
appropriate. manner e.g. by Cass | MHC. This processing may involve
degradation of the antigen, e.g. degr%ﬂatron of a protein or polypeptide

é': antigen into 1 pe | des mhlc es t hen conpl exed with nolecul es
of -the WC for 5¥esg%Yat|%ﬁy ?ﬁ ?%@%ﬂﬁﬁﬁﬁ%ﬁ eégﬁQPQrﬂﬁ)the cytosol .

Once rel egdtandard hinckhe eytomay be MMedﬂﬂumpchmgaﬁﬂlonnternal|sat|on

- process, tﬂH%&HEéﬂentS?léanghﬁ§#5§t§%¥1Q§1p&ﬁﬁ%gr th%ﬁrégg%tatlon by

.. antigen-processin g anoma ce
an .ant i geﬁ*—’iﬁeégb?f bdy cegnrizges . efitot ofior T ardvy GIEL@, tthe ant i geni c
“ mol esul e e:ﬂnnﬂsmemten:taar eh@iseyt asoleabitibe @bt beeNtPESSENH L5 cel |
(Gbrnarn aln_ %? 76 2 Jnvention provrdes an

i 9 resent,
" efficient Greans o1 1¥e 9 1$ﬁ khﬁtp e ?%ﬁ%ﬁﬁ&%ﬁﬁﬂgﬂ?ﬁﬁ9 ypnd
antigen- pﬁéeeﬁmmnﬁﬁﬂxnmeeemekeaaﬂet1anaﬁdmeaj|umc1m&WQpbmayczretlculum

i nduce an d1ReNa d £, fad HEPLL U8 Kot REORT AR WIS RHLOSELS T PO

-~ degr.aded i'nto parts there
“hel per celP& Bifd tyented as cib?ﬂlgs%rﬁfahé mheﬁesenelp;eper-:ﬂes IVHReci ass: |1

- clase I} ﬁpl Byultefe ivakdet aprﬁ@ménanéhéeligﬁeseaht gd ; k)le.%lg'y
endocytos and d raded in the endocytlc vésicles to: . These
-peptides ﬁﬁ& Yt o 'MHC. by means of TAP (transporter assocrated W.t h

':{antlgen presenfﬁhusnﬂtheMunm@damtlmmetmd@sbﬁﬁy bind to-MHC cl ass | o é;%
{Tgire isg RAfLHEC 39000 Shih g Shlp UL BEReBRsal bIS1 0810 17 (0
peptide i%5e6 FﬁP@ﬁgﬁﬁ@BPﬁﬂﬂﬁ@ﬂﬁeﬁwkgwwn ihetbepphdemabﬁhthaei | conpl ex
'V_mnli5be art, e.g. using one or more pharmaceutically acceptable '
o _carrler or exclplents. “Pharmaceutically. acceptable“ as.
' referred to hereln refers to ingredients that are
t-compatlble w1th other 1ngred1ents of the com9051tlons as’
S well as- physaologlcally acceptable to the re01p1ent The
3;f20:,” nature OE. the comp051tlon and carrlers or: ex01p1ent
' ' :‘mater1a1s, dosages ete. may be selected in routine
_i“manner accordlng to ch01ce and ‘the de51red route of
’f:admlnlstratlon, purpose of treatment etc. Dosages may
o :lllkew1se be- determlned in routlne manner and may depend
.25 ~upon- the nature of ‘the molecule, ﬁurpbée ‘of treatment
' ';%age of patlent, mode of admlnlstratlon etc.-liﬁ=-’ '
"connectlon w1th the photosen51tlzlng agent thetpotencyf
'g,ablllty to dlsrupt membranes on 1rrad1at10n, should also
o o be taken 1nto account ' S
T 30} .‘; The 1nvent10n w111 now. be descrlbed in morée’ deta11
- "o .dim the follow1ng non-llm;tlng Examples w1th reference to B
'u;'the fcllowang draw1ngs in which: A
_ Flgure i shows llght induced transfectlon of THX
S .ifecells with a pEGFP ~N1 polyly51ne complex, wherein the
”,,.-35 ‘:_cells are contacted with the pEGFP -N1 poly1y31ne complex
N __'before or after the cells are exposed to llght as”
':';azlndlcated in the Flgure. '




30 recogni sed by CD8+ cytotoxic T-cells (CT will bind to the

pepti de-MHC. (HLA) class | conplex and 6 July 2006 - 36 thereby be
activated, start to proliferate and forma clone of CITLs. The target cel
~and other target cells with the sane peptide- MHC cl ass | oighy 20060n t he
cells surface. may be killed by the GH clone. Imunity 5 against the
foreign antigen may be established if a sufficient anount of the antigen

can be. i ntroduckiigunto2 theweylaghk - &Maw&@alteaﬁsﬁeaeh@& ¥ P SUpT a;

Rock, 1996, ¢ | ol L 19d This is_the basis  for '
devel opnent St |nt%rﬁg¥| . §%§%§ yi Pi@i SipReCEMPLEXy hwhexedast practi cal
. probl ens |§hﬁ(F¢¥&$o@%@ecosuﬂctedewtthnbhetpEGFPaNtlgengigeﬁn@arts of the

. anti-gen) ddﬁ;ﬂlé:b%@ﬂé@é%r L& BHe bﬁeifevﬁgea%%gégeﬁgton&} e present

iFnve |on b sjtions according to one e so 15
“conp E%éﬁghﬁﬁﬂg§$n¥ﬂgt%¢tFéﬂ%?@r nol ecul e whi ch has been-internalised

_ ![Rto the cyt oscﬂ'lgaireaR dslaewd :b%gﬁt ﬂﬁ&ﬁ@édotz:sﬁéé]@meﬂt’eailﬁfb{ Egil,‘[ése in
_therapy, c era ene t her “vaccination.
,Thus,pg yetq?fﬁgﬁér enﬁﬁgg E%?éc%n g%?%@?ﬂ% %96@¥$¥ 0 S¥BEHeEESen of cells
~“cont ai ni ngheneimndrhe . ¢ﬁllﬁ1ﬁ£ﬁv¢¢ﬂtﬁ¢tedbee@h|ﬁher@eloﬁﬁﬁ Into the cytosol
~of said. ca{dlemem@efeléroggf@en%@ dify JELNGG,00q1 08 pigRENT -

i nvention furt ment nay: ‘provi UsSé o
-or g pul afiforf Imyiche HElgWrpar at i on “of a conposition or a
- .medi canent. for Fli@mnen 4£ hﬂ{ca-m/ the edEfadd )bggaﬂi‘@l‘eﬁfﬁfma ae t herapy or
_._vaCC|nat| Al nhodi can ovi de a. net od of .
ftreat nen?agpta&%a st c?:(ﬁ’ﬂﬁ#mq:r?d’ afhgmqug plrﬂ; e &%‘F%Ptlng '

the cells with the pEGFP-N1 polylysine complex -

o 1mmed1ate1y after light exposure and at 1ater tlmep01nts
15 after 11ght exposure. '
o s Flgure 5 shows the effect -on the efflclency cf '
;-llght induced transfection of THX cells when the cells
.1are contacted Wlth the pEGFP-Nl polylysine complex at -

. varylng tlmep01nts before and after light exposure :
200 Flgure 6 shows the effect on llghtdlnduced o
AR transfectlon of THX cells when the cells are contacted

'33w1th ‘the. pEGFP ~N1. poly1y91ne complex for varlous lengths
- of tlme after llght exposure ) ” ,
o ' Flgure A shows a schematlc representatlon of a
'_:25f'fipotent1a1 model by whlch the: curregt %nyentlon'may work.
[ A I. The photosen81tlzer S is endocytosed {1y and
'";ends up 1n 1ntrace11u1ar vesmcles (11). These veslcles
;_rupture upon exposure to light (III). B : o o
_ _ R - 3 After'the photcchemlcal treatment as descrabed
39'3_'1n A.the cells are.treated with a molecule M Wthh is
-_endocytosed and ends up in 1ntracellular ve51cles
}fThese ves;cles w111 fuse w1th.photochem1cally damaged
_ 7ves1cles and the'molecule M will be released 1nto the
] - .ifcytosol. _ ’ o : . |
35 . ‘Figure . 8 shows the effect ‘on transfectlon of
""*treatment of the cells at 0°C w1th the pEGFP-Nl 2 o
s ;opolylyslne complex. _--7 : '




.patent cells or conpositions of the present. invention, i.e. a nethod
conprising the steps of introducing a -nolecule into a cell as described
herei nbefore and 35 admi nistering said cell thus prepared to said patient.
- Preferably said nethods. areused to treat cancer, in gene tth&hapgocor for
vaccination. 6 July 2006 - 37 In vivgg any node of adm nistration comon
or standard in the art may be used, e.g. injection, infusion, t opi cal
adn1n1strat|oHE1@mrh BOShDWBrﬂabhmuindndéﬁrﬁﬂaﬂﬁﬁb@@i%ﬁaéﬁs pB&Ep-FOr in

Vi VO use,py an b el nto an ssue whi ch
cont ai ns ceI oﬁfﬁﬁgéhng?ﬁgieﬁot glggn |tﬁ§3|l:[rfg gb‘e Ja%d“a%/‘i’éyt’?‘%ﬁsfer
‘nDIecm(3¥?Qﬁlkﬁ%¢|2@dendncvuéxng tyeshyiclefd uiics lvosal iaomsa as wel |l as solid

. tissues. ggdtgééﬁg@§129ﬁ§ bg e Eeated as long as the photosensitiser is
taken 10 up byt he-target. cell and the |ight can be properly 20 -nature of

"t heXonposi ti S-HHEE kP r Fheys Bhee?@&eé’rﬁ'—t EmAckEqatiemyo£onveni ent -
manner aquwstbsandicizeshahquisghrdprateceduced K3OWhd n.t he phar maceuti cal

.15 art, rmaceuti.call, ceptable. carrier

- .or.excipi el%n&é%%a&?mceu{:eg VQE@‘. AfPdC A& )ﬁnl%ggf ‘erred to herein refers
.'to ingredi ent Fidwe ak Bb@ﬁpathbleffwnthO&tphDhqqyemﬁeets of the .

* comosi iansdnwield 480RBY5+0b0RL 8ALLNRIEEPLabLEn! Qg recip ent. The

‘deli vered: = Thys, the conpositi.ons osages etc. nmay be

- sefcted in r&dEHRE #ﬁuﬁkﬁw%cEB?dPﬁéeF§ @ﬁOP@@tQﬁ@ﬁm%9¥b5|red rout e of
- adnmi ni strRibtarnt Wi obe ficéI PaL BN oBhTisReS8aCSE MaYreJddi@wse, be.

i'd t t d t-h t f the -
ol sou ot LG s TBRRGKe £00 IR n B e R Al RO me s T iA S et o eic.
I'n conné@ﬂﬂ@weﬁIhthMhrﬁnnmbaMSoulxnnnggSﬂbfthe metdihmy) Tl ity to
“disrupt gEREDLRNGS QRdd TRl OlxpSHeY! €031 $gncPREAC Ralt @ FHCOUNt -

j. 15 or kept in. the darkness (A,C) before a 3 h 1ncubatlon
' '_'w1th 5. mg/ml FITC~dextran Fluorescence (A,B) and phase
-;contrast (C D) mlcrographs '
Flgure 13 shows the effect of photochemlcal
: . treatment on gelonln tox1c1ty in THX and HCT 116 cells.
j'2ﬂ’f1’For the Pllght before" strategy, the cells were £irst,
IR 1ncubated wath 20 ug/ml AlPcS,, for 18 h then for
_'f*another 4 h 1n AchSh -free medlum before exposure to
?}llght as 1ndlcated in. the flgure. After 111um1nat10n 1
ST pgfml gelonln was added and the cells were 1ncubated
*{m_gsﬁf for 18 h For the "llght -after" stnetegy‘the cells. were ‘“3f§'e
R < Te B 1ncubated w1th 20 ﬂg/ml AchSh_and T pg/ml gelonln
'Tifor 18 h before exposure to 11ght as 1ndlcated 1n the
T_flgure. The control celle were treated only‘thh 1 ug/ml
S .:gelonln for 18 h. and exposed to llght or*only w1th 20
e 3Of V pg/ml Achsm_for i8 h chaeed 4 hin AchSkffree medxum
B ',fand exposed to 11ght [%H} 1euc1ne 1ncorporat10n 1nto
' ﬂprotelns was measured the next. day after 1lght treatment
2and expressed as relatlve protein synthe51s. Deta p01nts'
N , _:Lrepresent mean + standard error (S.E.) of trlpllcatee. '
) 35-f" ) Flgure 14 ‘shows the effect of photochemlcal
E f{”treatment on. expression of B- galactosidase in THX cells
"rlnfected w1th AdHCMV;lacZ For the “llght before" '



-The. invention will now be described in nore detail in the

followi ng-non-limting Exanples. with reference to the follow ng draw ngs
an which: Figure 1 shows light-induced transfection of THX cells with. a

- pEGFP-N pol yl ysine conpl ex, wherein the 35 cells are cont &86g206a h the
PEGFP- N1 pol yl ysi ne:'conpl ex before argafter the cells a indicated. in -the
‘Figure . 6 July 2006 38 Figure 2 shows |ight-induced transfection of HCT-.

116 cel | s shireltegyp BGERMN] -pokytysted canbbewersheneiibatide alls are

cont act ed I L ne rre. or after the cells

ar e exposgglo {t% H“ihﬁﬁquf’ gﬁ a%&f)zﬁglk%éa e eﬁiﬁu?‘h%eéf’ijﬁr 19ﬁtglﬂ’@°§u‘éﬂwows

. 1i ght - i nd&@&d3t F"éé’t -métalistwing Heluminad i¢n gehencaldndwelas a reduct ion in

protei n synfkeses, wﬂtv!ﬂﬁ@ﬁilﬁt:mhqéﬁ% | ga@nfo£01 af'&f%&"' {ngnt he gel
a

~ nolecul e for Pg fter .he cell's dre exposedt dlcated in
" the Bigur 3 % e dded gipd tiﬁéeewllcﬁeweyeof 1'i ght - i nduced

t ransf ect n.l;qubﬁtEHXfcm Itsvoofda;tmt}mﬁdmg arddBysT#l s Wi th the pEG-P-N1

“:polylysm fter sure and at later '

~ tinmepoi ntg &ngjgtégrl eg%xpcﬁsssg“r ten" éﬁ%@?% "[‘ﬁﬁeﬁf’fect on the

effici enc?tﬁﬁteWgﬁfiPpﬁmﬁtﬁ%i\smaﬂs orexnd ikbidoetéd when the cells are

" contact edRubER, L e deF i oLy /3] gfef@felgx% wid ¥R Lhrepoi nts
| gure

_*bef e and €Bt£éHéhg & expo re. 20 F he e c? on
Sl g'ﬁ fi-fE Itelr 1@)%15’6’519%2 n‘!lr ansfeettereof THX cells
-~ when t he m@dimnathecoeﬂ.aet aaremmqua@E@a% MhdtHest y50 nRigoMpl ex, for
- various ISORLhe: o FLGHERERIOY, A SRIRTE Lo epr ehel LoD of 825
~_phot osensﬁ“ﬁ]ﬂéﬁ’e@ ferefdge}actedidnsendxpuptsien . .upon exposure to: |ight
“(111). ends. ?ﬁfe 151 LRGRL! ¥hal o¥ERLE! 8% chb! sheulllESey il oS B After
. 3 he.\lsp hot OChetrPLeC aef iggtegg;t o%sllglslgrlnduced transfectlon w1th
' pEGFP/polyly31ne in THX and HCT 116 cells.
g AchShnpretreated cells were washed and 1ncubated in’
AchS% free medlum for 4 h before light exposgure for 3
‘ L .mln (THX cells) or 7 mln (HCT) cells. F0110w1ng _
l~20f“-1llumlnat10n ‘the pEGFP—Nl/ponly31ne complex (5- ﬂg/ml
0+ plasmid) was adaed and the cells were 1ncubated for
'*?dlfferent tlme perlods 1nd1cated in the flgure. After
'=1remov1ng the complex fresh complex—free medlum was added
CT 3and the cells were incubated for two days before
wf:e25.:, analy51s of EGFP expre551on." _@w,;aqﬂ-. R L
S Flgure 16" sh0ws the effect of the light flrst PCI :
“istrategy on transfectlon of THX cells. medlated by poly—
1_L ly51ne us;ng TPPS,, as the photosen51tlser compared to-
- "fthe 1lght after strategy, u51ng various 1rrad1at10n .
e  30f_: tlmes PLL Lz Irradlatlon after ‘the pEGFP-Nl/PLL
- ‘1complex L PLL- . Irradiation before the pEGFP Nl/PLL
"tcomplex.‘ Uhshaded bars - no. llght, shaded bars - 70
1seconds 1rrad1at10n, solld bars ~ 100 seconds
- 3‘1rrad1at10n.'_ ' R : :
35 R Flgure 17 shows the effect’ of the 11ght flrst PCT
"fetrategy on transfectlon of - THX cells mediated by poly~"
ﬁjL lyelne u31ng TPPS; as- the photosen51tlser compared to -




- effect of*htE

30 in Athe cells are treated with a nolecule Mwhich is endocytosed and
ends up-in intracellular vesicles. These vesicles will fuse with _
phot ochemi cal | y damaged vesicles and the nolecule Mwi Il be released into
the cytosol . Figure 8shows the effect on transfection of -t&&dyagdd of the
cells at OC with the pEGFP=N1 . polylysj ]Ee conplex: 6 July 2006 - 39 Figure
‘9 shows |ight-induced transfectlon of pEGFP N1 ponIyS|ne conpl ex when

3- THPP, whthﬁ|ﬂignﬁrgﬁt@@tstf§@@§yseq KR, gﬂ¥§§% is used as a
e 1BSshg\i/s the effec plﬁﬁ% ochemi cal

contrast D gr ur
treéat ment g:cg)iﬁ‘e) gel oﬁ;rl%' ng%ﬁ‘/éf T PR ﬁﬁ&eP?CFhEL@F&é‘IH“@l/% For the "light
- before" stompdegy. ttIe—RIe]d s :mer@diatﬁbnt be&bmﬁ:f@ﬁpﬁ@&ﬂﬁ@@)z‘ﬂ@r

. -l ocali sat e ncubat th 20 kg/ ni
Al PCS2af- OFBQEQEXF Qf kﬁa% i ncu lWE‘ i n g§'§‘3’ 1 Then-
" the Bel | sPREPe eﬁPhéﬁ“ﬁ%ﬁﬁ%éUPEQﬁi&Qﬁ@ni0W9¢tnpa1@@'-haﬁ&dbbdnaﬁ—|r1the

. darkness 8. Skcbabey Gxaanind AsbalsPia WhiB 5 HBb dextran.
'.Fluorescence éﬁﬁﬁﬁ and phase. photosen5|t|z?ng agen{T1se E’gure 10 shows the

_ é?ﬁon of . photosensitizer and |ight pre-treatnment on the
- transfection: ofigelres 16 tdhaat it Cef £EUSof FEpuT B iighes Fawstt I@elef f ect of

B oee b B B G LT8R Bt RSy m Avpos2a

 fortQg h P?%Enbf6Y51§ﬁbtmain9iTBHSﬁNﬁmsmhefpeetmsemmnnhekare exposure. to

i, odasia e i el LBy g Bl 05 P
f'strategy %ﬁﬁaae?FéonwEF@esco Rdrder brymd %ﬁ?@oglﬂftﬁxPCB@aPEﬁﬂPi g/ m’ j
- gel oni n fiit/BBLhcOmbles.eXROFWIR (1tddHHE B6n | Béféﬁéeéhé“pﬁhﬁpf-' gure Thes
‘:Control gfi}ﬁLﬂﬁéSmﬁig%tEdU%SE%dedears J ﬁbrqlght shaded bars -
5> 70 seconds 1rrad1at10n solid bars ~ 100 seconds""‘ ‘
‘ f_lrradlatlon. ' 'f I
: Flgure 19 shows the effect of the 1lght flrst PCI
:strategy on- transfectlon of HCT 116 cells medlated by
. poly—leyelne, u51ng TPP84 as the photosenSLtmser.: PLL~ -
'1'26" B T Irradlatlon after the pEGFP-N1/PLL complex. - T~ Pﬁb*
' ~‘._Irrad1atlon before the pEGFP—Nl/PLL complex ' Unshaded |
ﬁvbars'h no’ 11ght hor;zontally shaded bars-— 1.5 minutes -
_Qﬂ-lrradlatlon, vertlcally shaded bars - 2 mlnutes-
e ;d‘cflrradlatlon,_solld bars_é 3 mlnutes 1rrad1atlon. B
*,d:25f R Flgure 20 ‘shows’ ‘the effect ofnthesilght flrst PCI |
| ':7strategy Qn transfectlon mediated by DOTAP u31ng TLPPS.l as

'Tithe photosen51tlser compared to the light after ..

| strategy, u51ng varlous 1rrad1at10n t1mes.¢ DOTAP’L o

R Irradlatlon ‘after the- pEGFP~N1/DOTAP complex. . L~DOTAP.'

"BQ“fn Irradaatlon hefore the pEGFP-Nl/DOTAP complex. ' ‘

' fd';Unshaded barg - no 11ght shaded bars - 70 séconds
'd'lrradlatlon, solid:; bars --100 seconds 1rrad1atlon. -
o Flgure 21 shows the effect of the llght flrst PCI

_:.lstrategy‘on transfectlon medlated by SuperFect® us1ng

';'35-”f'TPPSh as_the photosen31tlser,_where varlous 111um1nat10n

- and transfectlon times are used and the amount of DNA

hffor transfectlon'varled.t! —.transfectlon for 1 hour |



gelonin for 18 h and exposed. to light; or only. with 20 30 jig/m Al PcS2
for 18 .h chased 4 h in AMPcS a-free’' nediuma , 2 and exposed to |ight.
[H -l eucine incorporation. into proteins was neasured the next day after
~light treatnment and expressed, as relative protein synthedi iy 208G a points
‘represent nmean | standard error (S. E 4df-tri plicates. Figure 14 shows the
effect of g&r]%ﬂochem cal_:treatnment on. expression of -galactosidase In Tilt

cel I s i nf Qi Th AR | Az tpnafrerion gier eflowrs 6vuh yo 2966 - 40
strategy MgPdBe; pmetreat&ﬂsﬁ@bi:iowelfarl B_C%%Bceéuf:ﬁfl AR A4 hin

Al PcS2a-free ht ex ur for m n, Fol Tow ng
i llum nation. ﬂed cer 'ﬁ]?%cggg ﬁ}:t ﬁfAHP@l\ﬁo’lﬂgEZfe-ﬁﬁtl\/Wil) for 30
min-at 37@t3@tﬁ%ﬁ @ rﬂd@iovmldnﬂrmwasaaddedeaadti:hﬁsdabtioﬂ/e&% miccubated

~for Bwo daws Q:,e.jlq_rse,_@g@{ SAPp & I | ression, For the
" "light af 5:2]& strat e%y AchSZa trea%:g% ?Elgﬁés\%gr%gtl ﬁbafL Bd which
Al PcS2a- f Yeditiin ¥ raddieft (% Grarious wimesnf che apetoenkage AJHOW- | acZ.

. Af ter- addittranmdicedl Meldls Gl e ri® dials) éé&e&eéi Sdi\fféréﬂl?u{?ﬁ{n gd for
ér were

_.anot-her 3 f ) |II nat.pon for mn, and.two da
- anal ysed 90%?? le‘gtalac osﬁfas p# |%’ﬁt°‘?‘? @%@%mb%cﬁelléffect of the
““i'ncubat i okbei ﬁécamxsleon I éimuazlmmtamfoflmtmc@ﬂ tra@ngiagdi on W th
'PEGES/ pol ¥biph @Seld S retreated cells were.
9 a@fﬂﬂ %‘%jﬁlcﬁ{é -t rﬁ‘ﬂ 4%"3&%?]&1 ‘? dgHt exposure

- vvashed anﬂh u ate |n Al Pc ree nediu
for Plsher Yragie mepmesent svimed |agkedy 136Eoxé | uni nation t he

. pEGEP- N ﬁntaﬁ;tatﬁencomw pinitd Mo RiRsEneasidiate Phifipoge! s were
i;|ncubated %001rus ‘after 1rradlat10n. » - 1 minute 1rrad1atlon- o
o - no 1rrad1atlon — o
;55 Flgure 23 shows the effect of the 11ght flrst BCI
- strategy on transfectlon of HCT 116 cells medlated by
"Poly—D lyslne u81ng'AchS%_as the photosen51tlser} Wlth
.varlable 1rrad1at10n times. : :
S ' Flgure 24 shows the effect of the llght flrst PCI
Agof:;,strategy on. cell killing by the cytostatic. agent '
bleomycxn uglng TPPSb'aS the photosen51tlser, w1th
':?varlable amounts of bleomycin, 1rrad1atlon tlmes and
_,_transfectlon tlmes O -5 TPPS~ 1 h=5 #M b&eomyc;n,
S without: TPPS%, 1-h 1ncubatlon, + - 5 TPPS+, 1 h 5 uM'
1g‘25ﬁ-‘gb1eomy01n, W1th TPPS%, ih 1ncubat19n, é ~. 25 TPPS—' 1 h
=25 pM bleomycln, w1thout TPPSh, 1 h 1ncubat10n, A'-'
'Ti25 TPPS+, 1 h = 25 yM bleomycln, w1th TPPSm”'l h |
o 1ncubatlon, q -.100- TPPS-, 1 h = 100 uM bleomy01n,
e wa_thout TPPSza, 1 h 1ncubat3.0n, C M- 100 Tpps+, T h = 100
'30-.__uM bleomyczn, with TPPSRJ 1h 1ncubat10n,_ 0 - 100
' . TPPS-, 4 h .= 100 ﬂM bleomycm, without TPPS,,,. 4. h =~ o
-",1ncubatn.on, ~Je 100 TPPS+, ‘4 h = 100 Z bleomycm, W:l.th |
'CTPPS%, 4 h 1ncubatlon._ _ | , . Co -
e Flgure 25 shows the effect of PCI w1th gelonln for
'-_35'--ftreatment of fumours in’ a mouse in vivo model. ~The
_.;treatment groups were . as follows. {a) gelonln only, (m)
A placebo treatment of phosphate buffered sallne (PBS}



different tinme periods indicated in the figure. After renoving the:
conpl ex fresh conpl ex-free nedi um was added and the cells were incubated
for two days before .analysis of EG-P expression. ::Figure 16 shows the
effect of the light irst PCl  strategy on transfection of THEXuheP0d36 nedi at ed
by .poly= L-lysine using TPPS2a as, -tlag photosensitiser conpared to the
light after strategy,. using various irradiation times PLL-La Irradiation
af ter- t he ipHEERiNY Piombioresl exith - Plluminaedobati ¢o) b@ﬁ@&ethae PEGFP- N1/ PLL.

o conpl ex r shade s. irradiation,
sol i d barghyﬁgag'ggggﬁdnggﬁ%%%h%t .Q ‘g}gﬁ$§ T7Z§ﬁ 't Wtef¥bct of the
- light firggelpein; Pﬁaﬁ%é@—dﬁikQQ#@fgeilbneetmEHM ¢ilbs mB@cated. by pol y

. L-lysine gyellegihPRS4igkthhe photosensitiser conpared. to 6 July 2006 - 41
t he élght after strategy, using various irradiation times. PLL-L.
“Irradiation after.the pEGFP-N1/PLL conplex. L-PLL: Irradiation before the
pEGFP- NI / BEBMPBBRp| ex: -Unshaded bars - no light, horizontally shaded 5 bars

.- 50 -seconds irradiation, vertically shaded bars 70.seconds. irradiation,

solid bars - 100 seconds “irradiation. Figure 18 shows the effect of the
Clight firMatecialg a Methader ansfection of HCT 116 cells .nediated by 10

' : “pol y-L- IyS|ne usi-ng- TPPSZé as the photosensitiser conpared.to the Ilght

l'aft strategy. .using various .irradiation tines. :PLL-L: Irradiation after
: f%E %%%Ei%orrpl ex. L-PLL: Irradiation before.m the pEGFP " N1/.PLL

conplex Unshaded bars - no.light, shaded bars i5 70 seconds irradiation,
solid bargyg F%Q;Qansrﬁgfgxqama' Eeii' itl'n%nTH‘X wa%ureestl .sh%ws z(?on?f Fect Of._,t h‘e

=i’I|ght first g}
- tumour: tissue. ‘obtained from a patient treated for w?

| _ metastatlc mallgnant melanoma at the Nbrweglan Radlum
15 Hospltal (Aamdal et al., 1986., Int, J. Cancer 37,
- 579) = and grown in. RMPI 16406 (Gibco- BRL) supplemented
w:.th 10% ch (Glbco—-BRL) and 2 wM glutamne (Gibco-BRL) .
The human colon c:arc::.noma cell line HCT 116 was obtaz.ned
. from Amerlcan Type Culture Collection (ATCC no. CCL 247% .
S 20 - and grown in RPMI 1640 medium supplemented w1th 10% -
S foeta}. calf serum, 100 Ufml penicillin, 1ao mg/ml
s -_.streptomyc:.n and 2 M glutam:.ne (all GleO BRL, .
Palsley,UK) S ' : '

'Q:TWQ dlfferent llght sourcee were used for treatment of

. the cells, both con51et1ng of a bank of 4. fluorescent

Lo : tubes.‘ Cells treated with TPPS4,WIPPSh; and. 3- THPP

L 30 - (Porphyrln Products, Logan UT) were exposed to blue

' .7 light {model 3026, "Appl.. PhotOphyelce, London,-UK) with = - .
'::a llght 1nten31ty'reaeh1ng'the cells of 1. .5 mW/cm. while

7cells treated thh.AchS% (Porphyrln Products, Logan,
) 5.ZUT} were exposed ‘to red light (Philips TL 20W/09)

35 . flltered through a Clnem01d 35 fllter with a 11ght

"=1nten81ty reachlng'the cells of 1 35 mW/cm Y




strategy on transfection of HCT 116 cells nediated by poly-L<-lysine;
using TPPS4 as the photosensitiser. ELL 20 L . Irradiation. after the
pPEGFP- N1/ PLL conpl ex- -L-PLL: Irradiation:before the pEGFP—Nl/PLL conpl ex.
- Unshaded bars.- no light, horizontally shaded bars - 1.5 &t &¥6

irradi ation, - vertlcally shaded bars #42 mnutes irradiation, solid bars -
‘3 m nutes |rrad|at|on Figure 20 shows the, effect of,"the"slight first
PCl strat &g =< M meaoeny at ed by DOTAP usi-ng TPPS4 as .the

‘photosen3|t|ser conpared to'the light after. strategy, using various

|rrad|at|o%§ %giiﬁqDOTAP- ]l rradiati onafter the pEGFP- N1/ DOTAP conpl ex.
. L- DOTAP | M i W%r@%%%d@ﬂummmmroehemded bars no

. light, Shél%xd:rli&reﬁ dn/ BBREOTKS, & rafi atg%hﬁolﬁgﬂ?ﬂ? %QB seconds |
. |rrag|at|gg %r%g%: %ggﬂgu t.he effect of the I|g irs %r' -strat egy
" on transf&ct dn’ ﬁ’e ed perPe ANRIY RS (R TEbEeageine -

photosenslﬁb@éiedegiequieanﬁheIﬂiﬂﬁdﬁﬂdp&lWHEiéq@&p@@@IWﬁﬁhtanES are used

. and the agggn oEmDMQ f f sfection for 1 hour -
42 .6 Jul iogg W th -0 dﬁgﬁif%é%rans ect é*%hra-ﬁd%ﬁﬁmmnth 0.75 g
DNA; 0 tréﬁ FEE?Foﬁnﬂoﬁ §1QQgﬁ0\HmleDQSRpQBWEmiaaﬁnmeﬂiieeoms the effect

+.of the light flrst PO -strategy on adenovirus nedi ated gene transduction

. of HET 5 ) Ach- 2a_as the photosen5|t|ser in which the
. oLV 0 and, T
‘VIirus. is. el cel |l s when

;ovirus masaaﬂﬂed at dlfferent tlne-. points was’ analysed by fIOM/cytonetry
"as described in -the Exanple The time points of addition of the virus 10

conplexes are indicated on -the figure. Tine points to" :
Plasmld-pLys ‘complexes (charge ratio, 1.7 as descrlbed

R in Berg et al. (1999) Cancer Res. 59: 1180- -83) were
T 18 prepared by'gently m1x1ng 5 ug plasmid (pEGFP Nl
L Clontech Laboratorles, Inc., Palo Alto, CA) in 75 pl of
-.'HBS m.th 5:3. pg plys (MW 20700; Sigma, St. Louis,. MO) in
75 yl of HBS._ The solutions were incubated for BG wmin
o .-at room temperature, dlluted with culture medlum and
;20f5=-added to the cells '

Pl | o

'T;THX cells were 1ncubated‘w1th 20 pgg/ml AchSh,for i8
'n_hours at. 37 e, washed.and 1ncubated.1n sens1tlzer—free
S f’medlum for 3 hours beﬁore 1ncubatlon w1th plasmld—pLys
--fl‘zsiﬂffcomplexes for ar hour followed by exposiPe’ to 1lght
' 'gAlternatlvely, after the AchSk,lncubatlon the cells _
"i_were washed and . 1ncubated in sensitizer free medlum for
4 hours before exposure to llght followed by a il hour
- _ 1ncubat10n w1th the plasmld—pbys complexes The cells
30;;‘ were. 1ncubated at 37 C- for 2 days, before analysms of
aGFP expreSS1on was carrled out by flow cytometry.._

7HCT~116 cells ‘were 1ncubated with 20 pg/ml AchSk for 18
G f hours,_washed 1ncubated for 4 heurs in the absence of
. 35 '_’-'AlP.c:SZa before. ‘light exposure. The cells were treated
' - iwith: pEGFP-Nl poly1y81ne complex for 4 ‘hours, 1mmed1ate1y
;.before or after exposure to llght .After'z days h



the , left-of the Y-axis represent virus added before irradiation, tine
points to the right represent addition of virus after irradiation. - 1
mnute irradiation; u no irradiation. 15 Figure 23 shows the effect of the
light first- PCl strategy on transfection of HCT 116. cel I6sule20Cft ed by
Pol y-D-1ysi ne usi-ng Al PCS2a as the ph#sosensitises, wth variable
“irradiation tines ure 24 shows the effect of the I'ight. first PCl 20
strategy bﬁﬁc‘éléﬂ’-illonkﬁgl ﬁﬁgcbyhphﬁF@B%msaO@gems lstashheal byusi ng TPPS2a

- ras-the phpieseaptbhseiy W th. variable anpunts of bleonycin, irradiation

- times and transfection tinmes. 0 -;5 TPPS-, 1 h =5 pMbleonycin, wthout

- TPPS2d, 1.h incubation; 4 - 5 TPPS+., 1 h _ 5 MM 25 bleonycin, with TPP92a,
1h.i ncubmmminh_msm__%ml eomycin,. wthout TPPS2a; 1 h
neupation; 25" TPPS+, I h = 25'izM bleonycin, with TPPS 2at j-- h
ncubation;'. - - 100 TPPS— 1 h.100 pM bl eonycin,.  without TPPS2a, 1 h

ncubat i cﬂ?he rcellpWeppStrypshinizeds sentrAflgesonyeismspsindedBRS2a, 1 h
ncubati aito Qut HOOAIPESrs. médhluﬂaognduk%ﬁ't@}%ﬁckﬁroWg#]%nggzPSia 4, h

ncubation;: ‘t}é’ro 'ZI'E f cin, W
i ncubati SIS Fots ( RBEBr FBer CBLLPCIeRet Angdiveedhbyor 35 treat ment
©.of tunpurBAQSyCGalnidnse - (Bevtun DRORlnsIAP ﬂb&abyeahe&b&uns rFigre as fol |l ows:

(PRg! Qe Mo 3808 SRR SR B FE PR By Raereie 5 oy the

A phot ocherﬁ rem@rehf‘x('l exampleGseaeen Flgbr¢scbnt peotgghoni n; (0) full

. gelonin R@Fﬁ)nemnﬁeééufedﬁéﬁﬁzﬁh a §£h085p ﬁn F@EE&;&%@QKPLES Mat-erial s

" and Methods % Ll nes The nel anoma ce § establ i 3 =_-
from .. ation with an argon laser (200 wW) tuned. on 488 nm. ‘

' o Al PcS;,-. Was measured through a 670 om longpass fllter '

C 15 after axc1tat10n with-a diode laser (50 i) tuned on 635

:1nm. Cell doublets and dead cells were dlscrlmlnated
_:'from 91ng1e v1ab1e cells by gating. The data were
- wanalysed w1th CELLQuest Software (Becton chklnson)



- consi stin§ Herie : y
. TPPS2a, and3- THPP 30 (Porphyrl n Products, Logan UT) wer e exposed to bl ue

i e o W i

- (Por phyri °Pr‘-”§du@'ta§he|§om m@)bamee mmmmhtimreﬂrée ghéaidni | i ps

LG, e ey st ol 5

. nicer oscop?
"in Berg. K,,3ebrah. mlBlutteisem ﬁt@&hﬁ&lv@:ﬂy@ ,aft@%héjpﬁp%)s‘l 1998. For

CCwith a 45
- a. 510- 540heWrBait’ peosisiresi-Grek mtaetu.umlmaelfrcﬁmaatgm ulfea'ﬂuaa&{ﬂ d- p- Lys

.. Conpl dT t f P ch rati o,
as”ﬁeiére.sf@ﬁ 112, 2eBk, 4 pRl BB ILIR 0 O S IR 1
. prepared: § @%iﬂystwe. REMBLEE ﬁﬁaéﬁﬁécéﬁﬁézpﬂ\lﬂlg@eoﬂt ecle¥babor at or i es,
“Inc. Pal ;cébtessCon Wﬂs75néﬁyﬁéd EﬁlﬁﬁowfEﬁt@m%tk&g4@L$%uQ¥M€&Q?QP S'Q”H

- St]£¥0u'§llgﬁ€»exposure . The charge ratio for pEGFP— l,

tumpur tissue obtained from a patient treated for netastatic malignant
nmel anona at- t he Norwegi an Radi um 15 Hospital (Aandal et al., 1986., Int. J.
Cancer, 37, 579), and grown in RWI- 1640 (G bco-BRL) .suppl enent ed W th

-.10% FCS (G bco-BRL) and 2 mM gl utamine (G bco-BRL) The huReliyc#108

carcinoma cell line HCT 116 was obtai aed- from Anerican Type Cul ture :

‘Col | ection (ATCC no. CCL-247) 20 and grown in RPM 1640 nmedi um suppl enent ed

with 10% Heemdedal f. serum 100 W nl penicillin, 100. mg/m streptonycin.
and 2 nM gl-ut am ne, (aII G boo. BRL, Paisley, UK 25 ' Irradiation Two
di fferent |ilf%t used- f or treat rrent _of .the ceI I s_ both

B3 “Fl uorescence

P?%Yﬁ%l%eﬁfybﬂ s]eJeﬁtt'e gRRepyoopiorsi, descri bed
I'l-ed_r] VA d
ansuers sheblugieste e Lab e el e no (echiy Mo euppen

nm excl I on

:-Nl/polylys1ne complex was 1.7.

The resulte are shown in- Flgure 1 and 1t can be seen ;
_ : that. the transfectlon of GFP is equally as effective .
i'ZOTI‘-when the plasmld pLys complex (i.e. pEGFP»Ni/pLys) 1s
" '_f_added to the cells after rather than before 11ght E
H'*'exposure.- It can also be. seen that with both,treatments.
- - the. percentage of transfected cells depends on the
Sl ‘length of. tlme the cells are exposed to llght Wlth the
'i'25.:‘3percentage reachlng a. max1mum 1evel_at.around z-mlnutes
_xJ-and then 1eve111ng off ‘ '

. HCT 116 cells were :anubated with 20 p.g/ml AchSz,, for 18
;hours followed by 4 hours in the absence of - AchSza
before exposure to l:tght - The cells were treated with

:‘: 35~'f-pEGFP N1/p01y1y81ne complex for 4 hours 1mmed1ately _

| : before or after exposure to l::_ght as. :md:.cated on }I-‘lgure
tﬁ_432 The expre551on of GFP was measured by flow cytometry g




- cyt onet r yT®

75 | of HBS. The. solutions were incubated for 30 mn at roontenperature,

diluted with culture nediumand 20 added to the cells. -.THXcells were.

i ncubated with 20 pg/n1 Al PcS2. -for 18 . hours at 37C, washed and i ncubat ed

“in sensitizer-free 'mediumfor 3 hours before incubation. wwtHYRCREni d- pLys

25 compl exes for 1 hour followed by-exposure to light. Alternatively,

after the AMPCS2a incubation t were washed and-incubated in sensitizer free

medi um f o davgupftpef the dipbdurexpadurdd. : 44t fol l owed. by a-1 hour

i ncubation with the plasnid-pLys conpl exes; .The cells were i-ncubated at

37C for 2 days fore anal ysis . of GFP expression was carried out by flow
‘_’Ei‘ﬁ‘scéFfles shgipe i disaiesl iand 243: mpmibalResza for 18

. nours, washanpubﬂtadsﬁmmrhwﬁ;s toh die aRspnes IﬁlcP@%@ebﬁ&gre l'i ght
» epr§ure ng CE|%% W %e ed mnth P-N| yS|ne conplex for 4
- hours i rmedr at et ToP ﬁﬁﬁgf‘ﬁpé:’t%‘ 19 ﬁ?ﬁ étquabbys 6 July
. 2006 - 4@8@1@5@@1@ uheﬁ7ﬂlehplmlcmmpm S echiyrpi| ow
-cytonet rmﬁ?gﬁ[ig a&gég t&yEﬁ%n'céﬂﬁ_ %(ég.tézl ]léq:%%r L susq?en ?ed 1I'Een4?gep1

~of cul ture, um and filtered throu

ffcells weret i SRePRYe a ﬁgﬁﬁnCthﬁuPemgﬁﬂﬁﬂgaDQﬁqhnansfddtsdcytoneter
' _For 10" easdl ko eidH088peNeThg war gheol]_&%gdofﬂtlﬂ{ (}j[ or escence

I eXxa reen.Flu cent protein was neasure rough a
- 8530 %G? ﬁ’&’e S%c}t%?oi:b@@?tatlon with an argon laser- (200 mj tuned on.
488 nm: Al PcS2 was neasured through a 670 nm ongpass filter 15 after

. excitati@&éﬁﬁﬂgzgdlode I aser (SOInN tuned. on 635..-nm - Cell doubl et s and
~ dead cel S Were - |scr|n1nated C . 'fj '

15 - hotoche@ical;tr atment

_-_Gelonln is a plant tox1n which efflclently 1nh1b1ts'
L proteln synthe81s when it is present in the cytosol of
o . cells. . THX cells were incubated with 20 pg/ml AIPGS,,
:'20f:fjfor 18 hours followed by 2 hours in sen31t12er-free ’
R medlum before exposure to llght. ‘The cells were elther.
7 l’co treated w1th AchSu and 1 fig /ml gelonln, or gelonin
"*}(1 ﬁg/ml) was added to the medlum immedlately after B
S _:119ht exposure for 18 hours after which 1t was removed
: '?5-:ﬂ from. the medlum as 1ndlcated on Flgurﬁpa.. Proteln .l;*-. _gi@f'

s

?synthe51s was measured 24 hours after llght exposure

Q'The results are. shown in Flgure 3 and it. can. be seen

S _ithat although the photochemlcal treatment 1t$elf in the

ﬂQIJBOLg';absenCe of gelonln leads to sgome. reduction in proteln

' _zsynthe51s, the presence of gelonln elther before or _
:after photochemlcal treatmeut induces a 51gn1f1cantly L
‘greater 1nh1b1t10n of. proteln synthe31s Thls data-

SRR _:.shows that gelonln is 1nternallsed into the cells

'f_3511“whether the gelonln is: contacted with the cells before .

. '7l'or after photochemlcal treatment. ) o



fromsingle viable cells by gating. The data were analysed with CELLQuest
Software (Becton Dickinson) 6 July 2006 - 46 Exanple 1 ht-induced
transfection as a function of light dose 5 THX cells weré treated -with 20
" pg/ M AlPcSZa.for 18 hours,. washed and incubated in sensPtiulyet00fr ee
medium for 3 hours followed by 1 houggincubation with 5 pg :

- pEGFP- N1/ pol yl ysi ne conpl ex before |ight exposure for 1, 2, 3 or 4

mi nutes. BkamphatBvely, after the AMPCS2a 10 incubation the cells were
-washed and incubated for 4 hours in sensitizer-free; mediumbefore |ight

-t reat ment for 1, 2, 3 or 4 minutes follomed by 1 hour wi th pEG-P-
Nl / pol yl y&+h€ f- shage Eamec sned ightFiigpd : Eqiriggsi on was
' analysed by flom/cytonetry 48 hours after is N1/po|y|y5|ne conpl ex was
-1 ure: The charge- ra |o for EGFP— . The results -are shown
in I§ gurgpéx %ffs'? ¥ehehEreRtR - PRe S, %M@ﬁseﬂ AT &P is equally as

effectlvémzﬁrsmheasheé ehdsmndubhyedcdﬁpbe&s&tleexpE£££%m&ﬁﬁkM§) i s added.

‘“_seen t hat

 seen toactaf Bl Lo RLORB, bR PRI R et
.. on the |1eabH wereuh@cvhet@é|ng grewshpmedduto foirg lrhenittimeghe 25

‘.percentaQEmaﬁeeﬂé@goﬁ.ﬁﬁgﬁfenhlséebrétt&eatﬁ AcMikpd pes and then
e i ncubat eg ﬁ ZOP% Al PcS2a for 18

lL1in Her-116 | s
- é?% gﬁ%ﬁ&ﬁ#%%yﬁ?%%U?%mP#eFhieéﬁgﬁﬁceaBFoAFP 2401 fBPérexposure to
'j;|lght 'ﬂﬂ?Rm&ipremminﬁrwaeednalysed by flow cytometry 48 hours

- after llght exposure.

o _ The results ‘are shown in Figure 4 and it can be seen
15 that for the best results the molecule to be = '

';“1nternallsed should be exposed to the cells relatlvely
;'eooﬁ after ‘the photochemlcal treatwment, 51nce the =~
'_transfectlon with pEGFP-N1 decllnes with a half 11fe of

S about 5 hours after llght exposure S

20 e : _ .

. Example s'j__ﬁfi_-'

' _;{THX cells were treated w1th 20 ng/ml AchSk_for 18
'::hours, washed and 1ncubated in seneltlzer free medlum.
".Cells were glven a pulse (0.5 or 1 hour, the. W1dth of
- the . bar on Figure 5 reflects the beglnnlng and end.of
'30e; -treatment) of treatment w1th the pEGFP-Nl/polylyszne
| "_f.complex elther before (negatlve baec1ssa values) or
jiafter (9051t1ve absc1ssa values) 3 mlnutes of - 11ght
‘exposure ' GFP expreselon was analysed,by Elow cytometry
S 48 ‘hours after: llght exposure. bPata frow several
-'-35-”g'exper1ments have been normallzed taklng the eff1c1ency
| .. oF transfectlon when tranefectlon is performed- Just .
.LTbefore br just after 11ght exposure ‘as 100%. j_"'




.'sensitizekd
* .co-treated

35 pEGFP- N1/ pol yl ysi ne conpl ex for 4 hours inmedi ately :before or after
exposure to light as indicated on Figure .2. The expression of GFP was
nmeasured by flow cytonmetry 6 July 2006 - 47 shows that gelonin is
“internalised into the cells greater inhibition of protein §ydi®8bs. This

data after .photocheemni cal treatnent .inguces a significantly - 35 whether

‘the gelonin is contacted wwth the cells before 10 2 days after the |ight

exposure 1ﬁmeneenﬂﬁesaﬂeéeﬁmwm in Figure 8 and it ean be geen that,. ina
nple.1, the.

sim | ar 8 sfect,ion
transfectron o#kgﬁﬁyféq%d%% Ean%.e%??%%t?gglcﬁﬁﬁﬁytﬁ@eppﬁsﬁﬁd pLys
- conpl ex. ( BheulsEdrEp expggnd o |ishedute]jed:imleeetoebes1&i:eehalﬁ_§bl’ier t han

 before.  lighieroxpaiing ol $p% Sugl tpagshgeted cells varies
”depegdrng on the length of tine t e ce re expose g Fight. . .
" Synergistic effects of addrng gel onin before and after 15 photochem cal

treat'ment Ex@epdei 8 i s-a plant’ toxin which efficiently'inhrbits protein

synthesi s 'when it is present.in the cytosol of cells.: THE cells were

i ncubat ed. mnth 20 g/ni AlPCSZa 20. .for 18 hours follomed by 4. - hours in
5 ] r inetbst9Ghe either.

: 1é§ gelonin - . (1 jig/mM) was

Cadded to the redi um 1 nedi a y posure for 18 hours after

‘-‘whrzt it 'was renmpved 25 fromthe medr um as indicated-on Figure 3. Protein.

. - synt hesi sTHEScaRIsUwede2 4 Aty afiltel Jo /ne.XDQ@Eéf foghggresults are
- -'shown in ﬁ%g%re 3: - ﬁg It 8% p seen sence of elonln | eads to-sone.
" reduction Th. %de%F fhapdaiit e dwadim |tself5i}n

. the synt hee¥rs¢ hbwrgr before eﬁ:p@eﬂm:er mOellhmt bemrleawe& W after
T'phOtOChenlﬁéﬁbéﬁféﬁnﬁﬂthrEE&%EYN%9%@1y1y51ne complex (charge S
S -3 ratio. 1. 7) for up to .6 hours as 111ustrated in Flgure -
' 'V;SAJ GFP expre551on was analysed.by flow cytometry 48

- hours after llght exposure. . The number of GFP—'¥
;expre351ng cells after such treatments are presented in
- Figure: 6B and ‘the spec1f1c1fy of the dlfferent

'20“_‘-treatments presented in Flgure 6C.

*--The results are shown in Flgure 6 and it can be ‘seen

t:that alth0ugh the number of transfected cells 1ncreases
L _fwmth 1ncrea51ng 1ncubat10n time w1th the pEGFPn.' '
25{-_.N1/p01y1y51ne complex (Fig: 6R), the.hxéhest SPGCLflclty 'éﬁﬁn
- transfectlon occurs after the shortest 1ncubatlon i
’ttlmes (Flg. ec) Lo : : : . .

:Thls experlment was de81gned to test whether the
N __‘_tphotochemlcal treatment led to winor damage to the cell -
35 %membranes, thereby‘meanlng that the plasmed brought lnto

| .'ffcontact w1th the cells after light treatment could leak
'-Z;Qgthrough the plasma membrane.-: ‘ o '



“to itTlum

- 48 Exanple 4 .Effect of chase tinme on light-induced transfection 5 THX
cells were treated with 20 pg/m Al1PCS2a for 18 hours,. washed and

"~ incubated in sensitizer-free.nedium for 4 hours before 3 mnutes of |ight
-~ treatment. The cells were incubated in growth medium for- tehmmm

I ndicated on Figure 4 before treatnmenggwith pEG-P 10 N1/ pol yl ysi ne conpl ex
- (charge ratio 1.7) for 1 hour. GFP expression was anal ysed by flow
cytonetryTH8 telils weiMeercddagidd exdias @, pdNel rgepdd.s. F@Feighown in Figure
4 and it S ts f the. best _resulis th rmlecJeto be

i nt er nal |§Bg9§hoﬁ?%hb§§>%igsefq'[boa G B FEFY Ja?‘?]{/ef YWter the

. phot ochent€#l 4t heargemefogiendd gite exposnet ebelbowend thnqmamémydecl i nes
with a hadaftéﬁrﬁrafs BRouls Srileities: i bRl 140N QRO lpet> Bxampl e

-Eff| |enCﬁ‘? % nsfectlon a function of a. transfection pulse relative
LIPSy ?ﬁk“c?eFPg‘P eiql’faéa%df%ﬂt% B log/ fhengeddA for 18
hours, - waeéee theni adebated)i mwﬁmﬁ -efﬂdeasé&l@dﬂaut GRidsyravere given a

" pulse (0. 1§ %ngEFeﬁgd W ?t}ogf ng %l)b rér%uret ekl ects t he

_beginning a end t Freat nent)
"t he. pEG:Pﬂml;l%'F thPﬁémeaﬁpD@x erlhaelceﬂéfa)wez(meg:&caeaﬂ b:asdu@a: val ues)

='_or - af t erad posii byeeabes #ag | ges) éggj;i%ss ;
: eSSI ﬁ? anal zsed b )g/ gyt onezt%ny hours g‘%t eranl %%’%laexposure
Piro %Yﬁiﬁ"ﬁl CEBOBRpEY ﬁ@n Sukgy 8ftgged W%kl ng t he

eff|C| ency of tr-ansf écti on when transfection is perfor med just before or
S ot el n g RRRngr 188 S0P Opling 30005 fEnylle RO tg:?f.aé.eeﬁi‘ﬁ““
. the cel 1 gﬂlth pEGFP-—Nl/polylysa.ne complex the complex will stick
_ to the c:ell surface but not be: endocytoséd. - The THX.
15 cells were then either 1ncubated in plasmld'free medlum
i'at 37°¢ . (Flg. BB} or tryp81nlsed {Fig. 8A) to remove the
'ijplasmld from the surface and seeded out in new dishes at
' 'l37 c. These experlments 1ndlcate that the plasmld/
. polylys:Lne complex does not -leak through the. p];asma.

- 20 :.membrane after photochem1cal treatment._

'ﬁ:THX cells were treated w1th 0. 25 ﬂg/ml BTHPP for.lB

’ghours, washed and 1ncubated in- sensxtlzer free medlum

. °for 4 hours before llght exposuref followed 1mmedlate1y

_305ﬁ _afterwards by-l houx. 1ncubat10n with pEGFP- Nl/polleSLne
';_?_complex (charge ratlo 1. 7y . The cells wexe exposed to -
}: fllght as lndlcated on. Flgure 9 and analysed for GFP—
'ff'expreSSLOn flow cytometrlcally 48 hours after llght

. '['exposure ) L ‘ '

| 5=3~THPP ig a photosen51tlzer the maln 1ocatlon of Wthh

'eels not in endosomes or 1ysosomes. The results ehown in



. 4 hours-

“’5125-5 ?descrlbed under Materlals and MEthods,,iﬂbntrol cells =

shoul d be exposed to the nolecules to be internalised elther shortly

before or after exposure to |ight. Exanple 6 bight-induced transfection
Dependence on incubation tinme wth pEFGP-N1/pol ylysine conplex 10 THX

~cells were treated with 20 ptg/ml Al PcSaa for. 18 hours., Shlithe@P6and

i ncubated in sensitizer- free mediumfor 4 hours_before exposure to

light, followed by incubation with pEGFP- N1/ polyl ysi ne conpl ex (charge 15

ratio. 1FAgiwoe MpihdicBtRothatas rddussdnated ddl i GEn DAy FP expression

o e Sematd TLAAANLOER, alfoe U Hinor S o #°P R guro. 6

of - GFP- expressi ng SOER
and the SPRNIFLIPY P chwpdrfitoneto e newuidnt ssipvesent ed in Figure. 6C

| _-The resgaﬁgmcﬂi@ SRamMP1e8 Fhavhe c§eanfdrloRa 4 t?ﬁz%ﬁg addlgt al though the

er o sfected ‘gel I s_i,ncreases.” wWth 1 ncrea |ncubat|on time
the 1ﬁﬂpﬁ8%yly?' ph& éQQQQ§FQ§HEPQH$a Hhﬂ?oﬁﬁnsiﬁmwlsge0|flC|ty
of transﬁ@munnnﬂuﬂcuis hbtalitba 3Shoehavisoweeukald ARrdd %kg%96ca
er i'ment was

Treatnen ga(?ﬁaﬁg pol yi ysi ne conpl ex at 00C. %hls -exp
desi gned tozﬁes" ?%%é the photochenlcal treatnent, |led to m nor danage

,:lto t h6%cel |. - menbraries, thereby nmeaning that the plasn1d brought into
: _Contact-g@ggggkgg%cells after. light treatnent could. -l eak. through the

plgéna menbr ane July 2006 -.50 THX cells were treated with 20 ag/m

S2a for 18 hours mashed and i ncubated in sensitizer-free nmedium’ for
{ i T 36t ; - by 45

. m nutes: Lagubati “Charge ratio
'1 7): Thég g_;' &d out befor

_ HCT 116 cells were seeded out at a denslty of 75 000
15 -, cells/well Jin. a 12—-we11 plate one day before the -
L expera.ment ‘I’he cells were incubated with the _‘
~_photosen51t1zer AchS%_(ZOug/ml) for 18 haurs FolTlowed
by a 7 h—chase in photosen51tlzer free medium, - and
'exposed to’ red llght for 7 min. Then the cells were

“-i-ZO"{=.1ncubated w1th a -DOTAP- complex (DOTAP was purchased from:

e'_Boehrlnger) w1th the plasmid pEGFP-N1 (5:1 DOTAP/
_f@plasmld T ug/ml pEGFP—Nl) for 3'h, washed w1th the =
-;growth medlum and 1ncubated at 37 C for 21 h before the
expr6551on of EGFP wag - measured by flow cytometry as '

;{were not exposed to 11ght otherw1se the treatment was -
'”fldentlcal.h- B _ . - .

"VThe results are shown 4in Flg. 10 and 1t can be deen . that'

‘-IBOE:- the- PCI treatment 1ncreases the transfectlon eff1c1ency -

:-w1th the DOTAP/plasmld complex about 4 tlmes. L



S with 3

being transferred to 37C, or B) transferred to 37C without try'psi ni zati on.
The cells were-exposed to light as indicated on Figure S. G-P expression

was anal ysed 10 by flow cytonetry 4.8 hours after |ight exposure. After
"the incubation of the. cells for 45 minutes at OC with 6 July2006

pEGFP— Nl / pol yl ysi ne conpl ex the conpley will stick to the:.cell: surface
~but not be endocytoset. The TEX 15 cells were then either incubated in

pl asmi.d- f Egempidi MM at 3'7C (Fig. 8B) or trypsinised (Fig. 8A) to renove
-the pl asmid. fromthe surface and seeded out in new dishes at 37C.. These.

experinents i ndi cat e that the plasm d/ poI yI ysi ne conpl ex does not |eak .
t hrough tH#&] 288 _apes rmshiet 3 Q1] (charge
ritio 1.7). The ceIIs wer e exposed to | i ght as |nd|cated on Figure.9 and -

 -analysed_for CFP expression flow cytonetrically 48 hours after-light
expoés/ure &é‘@%ﬁk i s a photosensitizer the main location of which.  is not

i n endosomes or. | ysosonmes. The results shown in Conbination of 3-THPP and
light Wty t p Si 1 ex THX cells.?were
treat ed vé;ut“h %’%‘ggﬁi % BB?F&%E(‘)‘J}\J%?@I%E% dﬁ%@ﬁ)@ prphased i n

" sensi ti zZekx9n ddokeenlar Poebashdir-diedor eAl |2@htnl\e>qtmml{ &;o]ft.ﬁiicﬁtwed

42 EGFP-.N 6 Jul 2006
e at akan rafiseacegsabysdyheuty LA el B BT mdideg Ty 2000

_ r
: ase 1#%@%%@%@?? zesT ﬁ?e 1?ngﬁfﬁrrf"’a§n6‘-'—”aéxl|§d§é'd addﬁddzb lamght for 7
m n. Thempphepraits velen@0icacubatictaveinte RIRAPCHMI.x (DOTAP was

'ezp“rChase$hééﬂﬁ§B?eﬁ$¥§E}a %§f1 Figure 9 indicate that treatnent. of celts.

o orelrra d'r?rf‘nduces only a minor increase in GFP
~expression in conparison to the results shown in - previous exanples wher e

~ the phot esensiddoniitha%e 1 xdh PS8R 7228 HasTRbERERTLEH e that a.

hot.osensi ti zin .
:p 9k pro pagé%ed in. the human cell line 293 an Ad E1~

_'transformed embryonlc kldney cell llne malntalned 4in MEM
:  F-11 medlum supplemented with 10% FCS, 100 U/ml s
,"~pen1c1111n (Glbco—BRL), 0.1 mg/ml. streptomyc1n (Glbco-
S BRL) and 2 mM glutamlne.t -
90 - . .

7f5;The recombmnant adenov1rus AdCALTlacZ: encodlng the E.

Y coli lacZ gene under control of the human CMV'promoter""

oo _,,t‘Was obtalned by homologous recomblnatlon u51ng the pJMl? :

f“;2${_ :System ‘in 293 cells (Add1son et alﬁ, ;993 i Gen.

- ¢1V1r01.,-78 1653~ 1661)-, Recomblnant vectors were plaque '
'Tf:purlflEd grown to High tltre in 293 cells and purlfled

'fby ce51um chlorlde bandlng as prev10usly descrlbed (Hltt

) "et al., 1995 Methods in MOl Genetlcs., Ty 15 30)

36 - T T o L

".;'Sen91tlzlng of cellg : AR

_-*fThe THX cells (4 x 105 cells) were seeded out dn 6 Cin

- dlshes and allowed to grow overnight. ' At approx1mately

S i‘f60 confluence the growth medlum,was exchanged with 2 ml .

' 5_3511g growth medium supplemented with 20 Hg/ml AchSu, and the

' uf:dlshes were_placed back into the 1ncubator for 16-18
:J}hgu;s.y The sen51tlzer—conta1n1ng medlum was then sucked




agent that is - localised in endosones and | ysosones may Conbi nation of
phot osensiti zer and |ight pret reatment allows transfection of cells using
cationic.lipids HCT 116 cells' were seeded out at a density:of 75 000 15
~cells/well in a 12-well plate one day before the experi ment.Juh2006el | s were
i ncubated with the Boenringer) with_ the plasmd pEG-P-N (5-1, DOTAP/
plasmd, 1 u9/m pEG-P-N1) for 3 h, washed with. the expression of EGFP was

measur ed dﬂ'f f Imﬂcuiﬁ@ne:ausas;eﬁéei@fd&%&ém%{ d\@iﬁﬁ;ﬁ} t[‘ods
rea ITEI’I was

-Control- not . exppsed t ht herw se t

growth neai %lﬁnmé\,\% elﬁ%?l%ﬁté B P"??%eﬁ&?‘ezj.hﬁi g bRt qurt i cirus The.

resul ts dmfestuigii. in Fig. 10 and it can be seen that. 30 the PCl-treatnent

increases the transfection efficiency with the DOTAP/ plasmid conpl ex ab 6

July 2006. -, 52, Exa l'e 10 Effect of PCl on adenovirus transduction of THX
' n di - D- D- gal act opyranosi de (FDG) wds pur chased

cel Ps -

f Nbfl&w.fﬁ -Rrolre s & ared b
d| LS(TI Vi %glﬂt g Ov\der&«é‘}i&é@@ to'r?]d%?ﬁ.[ﬂﬂ %EQ@% %Q.Iog eﬂﬁ:anol %eg m xt u?/e
was. gr ad & %B'stﬁﬁr 8t Eil@oﬁ&ﬁbesl “as: Sed apdred dyrake

"a8: 1:1 HROrokew etmuir scoutting. tndesbofimae. deTMeRHS wehdney cell |ine

=’_na|nta|n MM s d with 1 100 Ul The |
- reconbi ng%tb\% rus: lﬁfﬁsi@%mngsg?orne QEH éj ?)r p‘&% lgsfdwl .in, the. human
. cetP |in8coo¥ding A¢. dthe amueberiof (cibis- BRLinfect . rrg)tlxsluaéﬂ.lyemtmym n

- (G bco' EBLYsamerd AMmlatadi H€. afoRsh! yet (@LRERSEIRY pgnt virus The

Egﬁ?m nantf?ﬁg Hﬁaﬁ%@@d@%%‘?grz \(/avggoglb?gl ned. by horrol og§ﬁ§ ?:ggngpﬁ%} on
- .usi ng t he pJI\/IL? _ ,
T ~ Before™ v1rus was added the cells were’ exposed to red '
'_iS' light (PhlleS T 20W/09, filtexed through a Clnem01d 35
: o fllter w1th a: 11ght 1nten51ty reachlng the cells of 1.35.
;'mW/cm,) for:3 minutes. Subsegiently the medium was
sucked oft . and 200 pl virus suspension  (or PBS w1th 0.68
: . mMICaClZ and 9.5 M Mg012 in the cases of controls not
‘207 - treated w:.th v:l.rus) was added to each dish.. After
B 1ncubat10n for .30 mlnutes at 37°c, & i ordlnary growth
"3med1um was added and the cells were allowed te QIOW‘for -

.-‘_'48 hours..r

?
A
k]
e
':‘.fsﬂ:‘:?? .

' 1¥The cells were detached,by Try931n-EDTA and resuspended
_”iln 5 ml growth medlad After centrlfugatlon for 5 ‘ _
fimlnutes at 1000 ‘Tpm, the medium wasg - sucked off ‘the cell
DR '-pellets resuspended in 50 pl growth medium- and the. tubes
3:;3inf placed Ain a 37°C watex. bath for 5 mlnutes.,- S
- ',’Subsequently, 50 pl of 2 mM FDG»solutlon preheated to
' '37°C was added and the tubes placed back into- the water
' bath - for 1 mlnute. Flnally, 900 pl growth medlum was
C :,added and the tubes were 1ncubated on ice for 30-60
' 35 iflmlnutes before the samples were analysed by flow '
' e”cytometry as descrlbed above.; ' '




systemin 293 cells (Addison et al,, a99:7,. if. Gen., Viral., 78,

1653- 1661). Reconbi nant vectors were plaque purified, grown to high titre
in 293 cells and-purified by cesiumchloride bandi ng as preV|oust
~described (Htt et al., 1995 Methods in Mdl. Genetics., B JuB2e®) .
Sensitizing of cells The THXcells (4 105 cells) were seeded out in 6 cm
.di shes and all owed to grow overni ght. ﬁ apprOX|nater 60% conf | uence the

.2603521 A%gcsﬁgnd% he d?%%%% werei%}aced%%%gr8 dlunh%uggtg?e?éedlgﬁag
e

hour s The“¢8HEP %@Q%Wg—r%dmﬁﬁwwﬁn“m'd cﬁnJEiguﬁ@06 - 53
. off, and 1h¢ esbll exyesed neubatsd 4 rhﬁ{&lié@rd/f Qifg‘ﬁ %{9} ?lleaSt 4
' |nfec B cells

hours bef or.e r Vir i nf ection.
~ Trypsin- E%#Ayésggéggdgﬁdngg%ﬁﬁﬁp WQQﬁHquEﬁ??h@ﬂ&ﬁia%#ﬂﬁl¢ﬁ5@ean cel |
" nunber |n(ﬁhﬁadPsﬁ§§lﬁa§ycbwcﬁﬂw@edahxmmﬁu@&hem&ﬁhaﬂhﬁﬂ.qufﬁ

12 and 0.5 MM

=)@839‘2”iéﬁﬁgﬁtﬂﬁyoﬁas%sﬁtﬁ%g% SRRt A A9 |y che colls
“were i nf RPRY-HYS ﬁeﬁ;ﬁ And( ﬁbpﬂrpﬁréﬁﬂya@ﬁ1Wm¢mectE@ﬁ?ldﬁmi and 10. Before

Vi rus wasmasler bEEBGghB.Spbﬁﬁ.ﬁlﬁép@%ﬁ.ist AN L hkD =g &3 ggpa_"j_ lips TL 20W 09,
-, filtered %aéﬁMEE%VV en %I|t ‘with a |ight ténsity reaching the
~‘cells of wo¥ F6F3§3ﬂ1 e Effs e @@ﬁﬂ?ﬁtthe -medi um was sucked
. of X%ind 200 Al 'virus suspension (or PBS with-0. 68 nNICaClZ and 0.5.mvV MyC12
‘in:.the cqg§§ SOk T N e s added to each
~dish. After ﬁ%%ibatloﬁh o 9§%t§§%§§§§ia§n§§821gn Fﬁ%ﬁ& “Frowth - nmedi um
-was addePHHFS H@%wee\/eeblmmeunmbgtew woth4gikosr alon25or .

d 6- galaCta&nﬂﬁsenﬁi%ﬂwotosen31tlslng agent but that photochemlcal
| ' treatment, i.e. the addition of light to the - -
15 - photosens1tlslng agent 51gn1f1cantly potentlates the
' *; transductlon of cells {as shown by the. 1ncrease 1n B gal
s actlv:l.ty} L

20 - Ex

T 25 . fTHX celle were seeded out 1nto Falcbn 36%1 dlshee (2 5 %
. R R cells per dlSh) and the next day treated w1th 20 -
--ng/ml AchSk,for 18 h washed from.AchSk_and 1ncubated
i'ln AchSh-free medlum ‘for 4 h. Then ‘the cells were -
S o exposed to. 11ght for 4 mzn before a 3 h 1ncubatlon Wlth
o 30{1--5 mg/ml of the- endocytlc marker FITC-dextran. : =
o -7-1an-111um1nated cells were treated in a 31m11ar Way
'_fexcept for: 111um1nat10n. The intracellular 1ccallsatlon -
of FITC- dextran in unflxed cells was observed w1th a B
e “ZElSS Axloplan fluorescence mlcroscope (Oberkochen,_
ru:.35,?c-Germany) u31ng an obgectlve with 63 x magnlflcatlon,_aac
" ‘df_4S0~490 nm band pase exc1tat10n fllter and a 510 540 '
er,;ﬁband pass em1831on fllter. Fluorescence mlcrographs were_rig



“intracell ul ar

The cells were detached by Trypsin-EDTA and resuspended in 5 m growh
media. After centrifugation for 5:: mnutes at 100,0 rpm the nedi um was
sucked of f the cell pellets resuspended in 50 pl growth nedi um and
~the-tubes 30 placed in a 37C water bath for 5 minutes. Sulfsé4udeidy,
50.,pl of 2 nM FDG sol ution preheated ég 37C was added and the tubes

pl aced back into the water bath for "finute. Finally, 900 | growth

dium aeded t C 30-60 35 t
bt e ho: Sanpl Sovere ol y S %P?o R Berited above. 6

“before the(&ta[gg)l eswer e g g
~July 2006 s32meEx (8hp O%FPFF;eéEPé‘d :WWSQIP.C%) (denoted as PS on
Figure 11) and adenovirus (denoted as "virus" on Fi gure 11) and exposed to

"3 0or 4 m h SCr er| aI nd nethods and neasured
- for 0O- gal a@g%eg:{%%iéég %}i‘%w gﬁ ga%??)v P?gb ¢ ¥ ygiver total

. (3-. §al  Rafiax sfbrerammeeu bydoayegnamamkeima?]('ﬂa-giaéxtml tive cells
and their s(tﬁﬂiﬁi tﬂcélllcbééal@%i‘oﬁth Egﬁ% F“ta%&(%(g rea q'éi',tV%Ce' I's and

- the-nEan (VS ac{ﬁwt vvas | ncrease e results
show t hat r‘ﬁ he ($RPESf STRX BRI P §neécéu1f§r wiean- it lHamcigld teedhr e

- i ncubat edcﬂlﬂJm) Vila) Lﬁl@l@ﬂﬁ:@cﬁl Vth@sdﬁﬂﬁug[gotgﬁeﬁg&tdea&ﬁs% tllput that

" phot ochenij CEy: ion of light to
~.phot osens tglim ng agentﬂ; Ifa%%%t??laﬂg% en?PHFeg’h?ﬁ'e%ﬁé&]}’é:t i on of cel I's
,_ (alehomtE?aﬂ:nenm@rseMem hefiate dohe vinhgyonblieatfl @aticobeof an

Tht el LR gl A et o0la 0P8 PPRED SAbSHST LT o ALpes2a

*and_i ncub! F@Hsiﬁﬁa@q é:epé:rh%%‘?’%(ﬂd: tﬁébﬁmtdailyr deceaanting 20  THX
- cel|'s wereheepoed il it Hrie Oy mat S&@grééaélénl% Eﬁla' s per di Shf:}

and -t he’ ”xﬁé&rgﬁéélteéﬁit ed W|th 20
15: o :

S20-. o, . :

'.ThGelehin is a plant tox1n that efflclently 1nh1b1ts
'f!protein,synth951s when it 1s present in the cell .
'L_cytosol but whlch is not able to reach the cytosol on .

B ) its own, and therefore 18 qulte non toxic to lntact '
cf:_ZSi'fncells For. the treatment w1th gelonlnrzg x 10° eells per '
’ | 'xwell were seeded out 1nto 24 well plates (Nﬁnc, :

> Denmark) The ‘Hext day 20 yg/ml AchS% was added and
_ the cells were 1ncubated for 18 h'at 37°C All the L
L '.procedures after AchSR addltlon were carrled out in
o 'Bp;‘{ eubdued llght For the “llght before" strategy, the.fﬁ
L "_-cells were Washed From AchSR_and 1ncubated 1n ) L
___fAchSk~free medlum for 4 h. Then the cells were exposed o
R > ) llght (as 1nd1cated 1n the figures)- before the -
) - __'treatment w1th 1 pg/ml gelonln for 18 h. For ‘the. “11ght
7;:35'ﬁfiafter“ etrategy the cells were co-incubated with 20
.;]ff:ﬂg/ml AchS&;and 1 ﬂg/ml gelenln for 18 h, .and washed '
"‘g;}before exposure to llght as 1ndlcated 1n the flgure

- b k "
oy



except for illumnnation. The intracellular |ocalisation 5 nmg/m  of the
.endocytic marker FITC-dextran. Non-illumnated cells were treated in a
simlar way exposed to light for 4 mn before a 3 h incubation with of
-FITC-dextran in unfixed cells was observed with a Zei ss AxitoplhnR006
~fluorescence nicroscope (Qoer kochen, Gerneny) using an objective with 63 X
magni fi cation, a 450-490 inn band passssexm tation filter and a 510-540.

band pass A -SSI Qfaifdd d r n cr,0 hs.we 6 July 2006 - 55
recorded by neans o:L a ‘%ioo &ire ch‘g‘?gg 1gou gd Evlp‘cﬁlm{‘if:ﬁ)“'@éfrrera =
- (Phot onet R, dor ﬁdéslwna:tz;m Th'EhﬁeSuease.éhoaﬂ.El weid) whBRE4PCl Wi th

light givemces vhﬂj‘tﬁrcﬁxldiﬂ:é | k] Biie €% q CREPENL a&dﬂﬁi&&feﬁ %ﬁg@ﬁx" ran shifts

" the | ocal h%%y NeIgey L‘]]Fﬁhl S rker from endocgt ic .vesicles spots seen in
© panel A for non:itl Pt 1< Reteren uE?’@@’éoﬁMlW&‘leuse
-1 uoPescehvdibddronn Oﬁ)em:ejtea.li asynthewiBales &84 %éd ﬂ'*lus when the |ight
.. 10 treat Pﬁl cr;of | ecul.e .;to ernalised the
oL Pl BD BALOL Og:g%l & SFSi™héd §‘t g&ber ddshtantial Iy

-~ macronol ecul.e 1's very rapi CFans oe
~ decreasin xPPﬁé‘rﬁos &Wﬂ#ﬂ%qumawmmme@gfmm ‘aremth tRech

macr onol efolie. 11 hieeubeapf (@l}ﬁth ! "B lonin toxicity 20
“in THx- . 1E|UT ?12 cells Gel %@]&aimlwgg% toxin ?Lbr?gegaﬁ%l ently -
inhibits pro?el i Qnﬁhé’éﬂt %ﬁﬁﬁq 155105“‘?#) Cguht The thiglelintanaidsel , but .
whlib‘h i s neachibhg tber eadfst Iwem)masa)lwﬂﬁ its own, and therefore is quite
non-toxic to intact 25 cells.: For, the treatnent. wth- gelonin 2 x 103

cells per - well .were: seeded out |nto 24-wel | pl ates (Nuns,, Denmar k) .
. The,- next'mél%ye’ﬂ@mﬂ’%gl ahopppEBas u@sboadxjarlﬂandFﬂgh&3ml bsld/\/@rcg- i ncubat.ed -

for 18-h Ele 37igAl.3B} h@e]_lgr Eﬁgdulﬁﬁgﬁﬁf %)%;f ALPQ%% t%ddl ti 02‘ were carried
or

sout -in- 3 ul_Atijue_ i g L i cells were
" washed fro?ﬁ > ighteatipr" W@S@a Thpée lﬁe@h um for 4 h. Then
théfbelISEW&ﬁQEEMmOSEdthe hlgheet light dose the 1nh1b1t10n of

: proteln synthe31s was about 3-fold more potent with
: ._"“llght before" than with *light after®. It can also be
Seen that :Ln both cell lines gelonln in itself had no
. tox10 effect w1thout the PCI treatment, show1ng the

2000 -, potency and speclf:l.c:l_ty in the induction of the tox_ln‘.
co _effects that: can- be achleved by the photochmn:zcal

T treat:ment

' trar_)sductlgn : SR

SR '-5 x.. 10‘1 THX cells per well ‘were seeded out 1nto 6 well'
‘30‘-’_"_- plates ‘The next day. 20 ,ug/ml AlPcS,, was added, and the
e cells were 1ncubated for 18 h at 37°C, All the
"procedures _after Al]?cxsz‘.,L addition were ‘carried on in .
'subdued lz.ght For the “l:Lght before" strategy, the o
o '_cells were Washed from AchSZa and :anubated in
- 35 " "-A_'LPcSza—free med:.um :Eor 4 h. Then the cells were expesed
-ito light ,for 3 min before the treatment with the S
e :‘_'.adenov:Lral vector AdHCMV—-lacZ (also referred o’ 1n BRI



| mnth a. cuts:

to light (as indicated in. the .figures) before the treatment with 1 g/
gelonin for 18 h. For the "Ilght 35 after"” strategy the cells were
co-incubated with 20 pg/m.A PcS24 and 1 g/mlL gelonin for 18 h, and washed
_ before. exposure to light as indicated in the figure 6 JuI;ﬁJl@pH)OB 56
Non-illum nated cells were treated in a simlar way except for -
i|lumination. The treated cells were ddshed once with culture nmedium and
‘aftér addition_of fresh_ nediumincubated at 37C before further analysis. 5
I nhi biti cB¥BFPREoLE; ASs P Rdacids als saysel BiplisHy - pEudnfiectacsr por ati on
into prot QMOIMolﬁ af tfer Bioghtin emowrxﬁac&éf Wi 1908 yas perforned froma
- bench wit Q ur to gg@& t ubes Ph|I| 20VV09 and, a | ong ﬁass filter
{9457 8F S60GER c?%efe TSPEHOR SRR RE the cel l's.
- was 13.5 &nﬁ@YS¢deb¥X£&pMeC&h@wguﬁxu(seethﬂlbﬂ%&& (Fig..13A): and HCT 116
" (Figs 13B) cells the "light before" strategy works better than the "li ght
after met hod, . Thus, for 15 THX-cells at the highest {ight dose the
|nhlb1t|dﬁoﬁfthﬁrogéghts?ﬁFﬁ§él§qﬁi¥%ﬂinh13Fﬂmﬂ%F%%?%dpévénwaﬁhﬂ@ "1 ght

before" tdaamm frbrdl fghtstath:eeted iGN aaieiibﬁemsseaﬂ thatsdpeboth cel |
se| f -t oxi C. ect Wi ut PCl treatnent,

i J h
- slh(r)]\?msnget EB%{:éﬂgyaﬁ d Ee(t:'lhlel S m[ehgtq r}di%t‘?%é?‘gfab‘?ﬁ%ftom n -

='effects tWﬁ@he@anabé afheevaddby1EMEcﬂhdhmmmemuiﬁuretmeﬂ&mmnt Exanpl e 13

25 < B eql,C | t t

AN S TR aeaehh T Bt L (MpA- 1T pRERP Ny ISR dp 1 a0

. plates:; ﬂTﬁ%@%&%rd§§Y2©xﬁgpﬁ1fﬂFP@Siamwa§taGﬁbd ~and the cells were
.uflncubated for 18 h.at 37C. Al the procedures after ANPCSZa addi tion. Q%pe

| cartTed Sl R sbbio ol e Eoro ey LN WIRLOLE) QL S e ©
. _ and after- addltlon of fresh medium 1ncubated at 37°C '
15 ‘before’ further ana1y51s. B~ galact051dase expre331on was
_ 'analysed by. flow cytometry'two days after llght ' ‘
;‘exposure Detalled methods for constructlon of the virus
,(whlch 1s referred to either as AdHcmvmlacZ Qr- )
. AdCAl?lacZ), treatment of the cells, ‘illumination and °
207 “.ana1y91s of ﬂ~ga1act081dase expre331on are descr;bed
' ‘-e.under Example 10: '

_17The results (Flg 14) show that the photochemlcal
L . 'treatment u51ng the "llght befere“ procedure (shown by
o QSﬁ'E.the bars on the rlght hand ‘side of Fiﬁh%e 14) 1ncreases

-e;the percentage of‘ﬁ»galact051dase expre551ng cells about-

" g t :" . ‘ .

- —fold from 2 5 to 15 % under these experlmental .
'f;J_fcondltlons It .can also be seen that the effect with the
N E '”-“llght before" procedure was almost equal to. what was '
5;  30 obtalned w1th the "llght after" method (shown by the
B "‘1;bars on the left hand 51de of Flgure 14) ‘ :



35 Al PcS2a-free nmediumfor 4 h. Then the cells were, ex] to light .for. 3
.mn before the. treatment with the adenoviral vector. AdHCW-I|acZ (al so
~referred to in 6 July 2006 57 Exanple 10 as AdCAl7lacZ) at a multiplicity
~of infection (MJ) of 1 for. 30 min. Thiss vector contains & July 2006
fi-gal act osi dase reporter gene whose %épresm on can be analysed by flow
cytonetry (see below). For the "light "after" strategy AlPcS2,-treated and
washed celdapRr g4first treated with adenovirus at the sanme concentration
and for the same tinme as indicated above, washed, and after addition of
‘fresh. culture medium 10: exposed to light. Non-il I um nated cell's were
‘treated |Bf£&ct|mﬁlmMeMﬂndnhaﬁEoﬂlﬁlmé|¢ﬁﬂﬁﬁ@'é€f1cﬂ@ﬁc%r8ﬁted cells vere
" washed onge mt? %5; :get d'éJmI .and after addition of fresh nmedi um
- incubate - nal ysis. O- galact03|dase expressi on was
.. ~anal¥sed-by flow cytonmetry two days after |ight exposure. Detail ed methods
for constsugtign t r e f e ei t her AdHCW- | acZ
or- AdCAl7lacZ) ?%Xaﬁﬁ%ﬁ% g 7(§h&P?PSSHéfI€%§ng #%% éﬁ 3ﬁiianaly5|s of

9- gal act o¥FHgsECEdp §§Foﬁ@%QEQﬂ¥§%ltﬁﬂﬁtﬁﬁkﬁeléupﬁﬂﬁﬁﬁﬁ The results

o (F'g msphcmﬁbayzghﬁ?phl@;@c ke cad . ﬁgﬁ@.t rmr;tc sn@ﬁgt 2 lggma ?zgore"
- proce ur e. .ba ri s| de '
o ncreasesa"t(j e. pe%:cuelﬁt ¥G5& ot %‘z’%ﬁ%&%& 38%21% aé:x&r""s%-l Hbucéﬂll% about

6- ) d; f@medswm QfIBI'OMﬁ‘dﬁs& tahtha:mqpmemrﬁaafrmmdmlms -1t can al so

be. seen thabatds. fi{;ﬁet TH! Bebfig dé;%lh%@%ﬁeg Tron pIGEAE e (20 al ”DSE .

" -equal to., Wat. was. obtain ter: wn by

- bars on thcratedain §@B€S@f"ﬁﬁ€tﬁ|r"@@49m B yh2@en t&& ®@klipl e 14
: . wereé- exposed to light (3 min for THX cells or. 7 mln for
| HCT 116 cells) before treatment w1th PEGFP- Nl/pelylyslne
©as (5 pg/ml pEGFP ~N1) complex for the times 1ndlcated on

-Flg A5 NOn—lllumlnated cells were treated ln a 51m11ar
"Way except for 111um1natlon The treated ceélls were'
' washed_once w1th culture medlum and after addltlon of -
‘ _'fresh medlum 1ncubated at 37°C for 2 days before"-
.301 . analy81s of EGFP expres51on by flow cytometry (see
- Materlals and Methods) Illumination was performed from
'3{¥a bench W1th four 11ght tubes - (Philips TT. 20W/09) and a
~. long pass fllter wrth a ‘cut off at 550-600 nm, ‘The 11ghtA
‘ --1nten31ty reachlng the cells was 13.5. W/mz ' 'ﬁ_ :
"fzsgvi:pEGFP Nl/poly1y91ne complex (charge rarro x.7) was ?l
':'lerepared by gently mlxlng plasmld and polyly31ne -
':solutlons prepared separate1Y' 5 ug pEGFP N1 plasmld was
J--diluted in 75 pl water and 5.3 ug poly1y81ne dlluted in
s il water. The solutlons were mixed and 1ncubated for -
30 . 38 mln at room temperature, dlluted w1th culture medlum
"}'to 1 ml and added to the cells.

j:The results (Flg 15} show that both in THX and in. HCT
R 7e1116 ‘cells- transfectlon by DNA/polylysrne ccmplexes can -
. 35°-" be strongly induced by the "light before® photochemlcal
N "gtreatment It  can be seén that the stlmulatlon of )
”;transfectlon is effectlve already after short. =



Ef fect of the incubation tinme on theefficiency of |ight-induced
transfection 5 x 10 THX cells or 7.5 x 10 HCT 116 cells per well were
seeded out into 6-well and 12-wel| plates, respectively. The next day 20
- g/m ALPCS2a was added, and the cells were incubated for By 260637C. All

the 10 procedures after Al PCS2a addi_tic@n._ were carried on in: subdued.
light. The cells were washed from Al P 2a and incubated in Al PcS2a- free

medi umfoﬁ.néuhatmaﬁrs teignesie | Bt h VSN eé@OﬁéQsI:OdbhﬁhEo( %Bnkh for TUX cells

or-7 mn cell or atnment wt Ppol ylysine 15
(5.9/m pE%EBbﬁ%'[' ?%nete#eg Fﬁﬂ@c‘él—”éﬁsgﬁCtFPQ 15

“Non-.ill umnmwe@ems:rumte timatlestion at g} | Rbweway:, eXeeRs nkt § g
i1l um nat I vvashe ce with culturé. “nmedium an

- after add%te?g%Ig?lgtf?.’?e%% |um(§|({%%ﬁzb 'tgb ’l% W)FhZDH%ys before .20

: anal§15| s of. EGFP expression by flow cytorretry (see Materials'  and

© Met hods). . Bkhhplianati on was performed from a bench with four Ilght t ubes
(Philips TL. 20W09) and a long pass. filter with a cut off- at 550-600 nw.

The [ight |nten3| ty reachl ng the. cel I s wasl3. 5WnR. - pEGFP— N1/ pol yl ysi ne

-conpl ex .Effhe | N ASE &@f&hd and
ponIyS|n@f plasm d was -
“diluted in 7 %+——%ater The

solifti on the @ ateegngabiserubat ed for 30 30 mn at roomterrperature ,
- diluted with cul ture.’ - nedi um to 1 m and added to the cells. The results

- (Fig.15) ,]lspggrjw t.-hat gﬁﬁ i? and |n HCT- 116 cells transfection
by, DNA/ po BenyiRpre é’é‘e Toragey| (FRBfucedlaly: #0197 grasbef or gl -
- phot ocherpm:adueeﬁehymotphytlﬁanrbau&een (015t udzg St ivepal i @as of é
o transfecty %oﬁéﬁfﬁ?tbﬁﬁgo Jul y 2006 - 59 subdued Ii ght t he medi um was
; _rer{Dvedandl _ , _

- The- plasmld pEGFP—Nl was purchased from Clontech .
'_ Laboratorles Inc.. (CA USA;. cat: no. 6085 1), Th_e_-'batch,r
" used {loti EGFP—Nl 1002) was produced by ELIM .L:"
o Blopharmaceutlcals, Inc. {(CA, USA) and.dellvered at a -
.gof:l‘concentratlon of 5 mg/ml 1n sterlle water ‘ A.stock A
R solutlon of 0. 5 mg/ml was made up in sterlle TE buffer
'- i.-,_pH 7. 4 (1 - 'I‘rJ.s—Hcl R ED‘I‘A} and kept at -20 e

o _ -The THX human melanoma cells were. cultlvated 1n RPMI :
'-_ 25_: j1640 medmum supplemented Wlth 10 f ch.éfetal calf '; 5'_ '€¢§-
: _Hserum), Pen1c1111n/8treptomyc1n and L—gluommlne. rIﬂ;; -
..e'subdued llght the ‘medium wais removed and-: medlum‘fT |
j_contalnlng 2 #g/ml TPPSE was added The cells  a_. _
_ f (protected from llght) were 1ncubated at 37° < foi 18 h,
30-. . The cells were washed three times with medlum and for .
;' . the PLI-T (“llght ‘aftert) samples 1 ml medlum containing
a pEGFP—Nl/PolyeL—Lyelne complex was- added The complex
“contalned 5 #g PEGFP-NI ahd. had a charge ratio of. poly-
) 'L—lyelne (PLL) to DNA of 1.7. After 4 h of further _
'-,BSfjjilncubatlon at 37 °C in the dark the' nedium was removed,
.  ﬂe:and the cells were washed once with medium.. 1 ml medlum
7-i{i@was added and the cells were exposed to blue.llght as. 5



serunm) Penicillin/Streptonycin and L-glutainine. In (protected fromlight)
were ‘i ncubated at 37C for 18 h.. containing 2. kg/m TPPS2a was added. The
cells 30 The cells were washed three tines with nediumand for the PLL-L
~("light after") sanples | nl nmediumcontaining. a pEG-P-N} 3ods- Lysi ne
corrpl ex was added: The conpl ex contain 5 pg pEGFP-NI and had a charge
'ratio of, poly 10~ .15 incubations Times wi th DNA at. | east down to 30 min

i ncubat i Orhﬂdli@at elhl g'ﬁtgu'r%d‘i%eqﬂ{[dl 8l cﬁfiﬁe%&qéeé% ?’gr es ilt h th

‘incubation time owever, “seem
i ncubat i orM&HFRPABNA. FE%a‘r?bPeLI?IEf f(é'd{lgiﬂft thﬁ?éfquégﬁt samzstesP@hest r at egy on

_tLa{\sf ect ifirs®ofa Tﬂﬂxlﬁ@gbﬁtﬁ%ﬁ' aatﬁl%d 1wge@mn%w% Ugﬁ% TP%?'}, the
pnot osensi is roguce or yrl n UGL S wWas

- di ssol ved c% i Eg\‘/aé% Er Sﬁﬁ'éﬁ [}I"i‘lgné‘ eghllF‘U'ﬁzS}tlé‘ I?P%er | ot #04197,
“.'was ¥Bhe pIJalélmmﬁrprG?@nl\anvllasemDmkiaaédefrr emfaraliceclk H iakelaiaides | nc.
(Ch, U migtcent B85 Houieduct it aiiny CEBAGY) vas

- produced b .. Bropharnaceut zca ivered at a
. 20> conc tlrﬂcﬂh Brhgrrﬂwu ﬁngﬂerﬁnsefomﬂﬂ@iﬁ‘? Axpresigiogobyt i on of 0,5

',;nD/ﬁ1 manﬂﬁﬁﬁ dﬁé@iﬁrl|Po§EtﬁHEf§ha19§1E ﬂhﬁlceilgwhg s-HCL, 1 mM
. EDTA) and,kept .at.. —Zé) The, T X _hunman | anoma cel |l s. were cultlvat ed in
RPM' 25 16?&%’%%} s&"ﬁ’ﬁ}’@ﬁ%ﬂf eFD T ¢ ﬁlg’fér%‘ﬁ@sﬁ?%tr aFeggppendegsi ne

. (PLLY to DNA4®0 117 RPMT enedbumnf ahdr £hdceradubbi-baghAL 88 Em frelshe dark the

‘medi um wa medium . 1 ni
“medi-um m?g&?ﬂg\%ﬁa:eﬁr}%f%g?laﬁgiﬁélg\ﬁosed gggf‘gé PFgﬁ{L C¥s 6 Jul y 2006 - -
“'80 i ndi. ¢ SYEPMEReR g(ﬁ%cqudhdc}dmepnbeﬁﬁunﬁém Mot BEFBI waand Met hods. - For .

 the L-PLingasghia habosegil o Seplesot s siiear éfeefnsgeﬁaaggoﬁage n medi um

- h P- N1/ PILL | ex, .fhe X_bei ng added "I nmedi at e after
;i t hout pEgF nm. - ropléﬁk %odlde ?1 pg ml) wag used t

15, -dlscrlmlnate dead cells from viable cells, and pulse—
_ proce551ng was performed to dlscrlmlnate cell doublets
) "from 51ngle cells 10 000 events were . collected for
B _each sample,_and the data were analysed w1th CELLQuest
,-Software (Becton chklnson Ca, USA). R

20 - |
S Results"t:_ _ :
i BAs can be seen in Figure 16 for. poly~L~1y51ne medlated _
'tg'transfectlon of THX cells the’ "llght before“ addltlon of
_ S '-'_the transfer molecule approach works as well as the )
25 "l:l.ght after“ -approach when using’ the 'EPPSza I
B phOtOSenS:LtlSer. N
30

 photosensitizer

. .'--Z-THX cells were grown and treated as descrlbed under .
35 ¢ .-'Example 1s, except that ‘the TPPS, photosensn.tlzer (75 o
| '-f‘ﬂg/ml) was. used :LnStead of. TPPS,,- I



Sillumnation and renoved after a further 4 h incubation. The cells were
i ncubated for 2 days (still protected fromlight) prior to analysis. for
EGFP expression by flow cytonetry. For this analysis the cells were
. trypsinized (Trypsin- EDTA, Sigma, MO, USA) ."resuspended:@hdwuﬁWp pl RPM'
medium and filtered through a 50 pmnmesh. nylon filter before analysis in
"a FACSCal i bur flow cytonmeter (Becton Dickinson, CA , USA) EGFP was - ‘
measur ed mﬁ§@ggg;a 510-540 nmfilter after excitation at 488 nm Propi dum
i odi de (1 mas used to 15 discrimnate dead cells fromviable cells,
and pul se % ek Yerkdrareprrenti shat nfont potghL-dysiket s  from

" singl e- cemealat@dmﬁ-aemazma:@ohbe%@ﬂlé%heeﬁﬁ f2MBLeyy-cand the data
Resul ts % seen |n F|gure 16

- were anal h LCp S.
- for, poly- %B ﬁ%&’}éﬂnrg e ﬁ & lg{}}%ﬁéf%‘ﬁ% B?aﬁkﬁé%el'lcgbﬁeaftﬁg‘ﬁt bef or e"
' add|$| on “appriachy aiﬂi@ﬂlerusm‘.lgadlhae 'ERRE.longmtwéfﬁ;laﬁsm} "bighborfit er”

approach mleAcHsi B¢ithea éﬁgﬁg; diger. 30 Ef fect of the Iight
first- PCl. strategy on tran ectlon pho osen5|t|ser of THX cells nedi ated by

" pol'y=L-1ysi-ne using TPPS as the THX cells were grown and treated as _
. descri bedexaept eExgnpl e 15, except that the TPPS4 photosensitizer (75 .
ug/m) was used instéad of TPPS2a. 6 July 2006 approach when, using the
S TPPS2a photoser|5|t|ser Exanpl e 18 25 Ef fect of t he | ght first pCl '

. st it egy Effectrafisthet fdghtoffing 3 e BYibn! ySi ne,
- using TPegﬁlﬂggs,ige'gﬂggo.-a AT Ilsmere grown and treated
0, " EX ) S FPPS4—phd _'~-~A=izer (75

- ‘as.describéd under.  Exanprle.

L -was used ShsteRdldproRerRas ey

- | HCT 116 cells were grown and treated as descrlbed under =
15 Example 1s. :

"Results - ) :
"From Flgure 18 1t can be seen that for poly~L~1y51ne
_ o medlatec transfectlon of HCT 116 cells the “light -
. +20. - before= approach works as well as the "llght after""'
o approach when u51ng the TPPSR photosen51tlser ‘

e EK@PL%-J-& e

-]301:- THX cells Were grown and treated ag. descrlbed.under .

_,1Example 15 except that the TPPS4jphotosen31tlzer {75 .
fug/ml) was used 1nstead of TPPS%

= ‘_fﬁ:Results _ . : . S
':{357ffﬁFlgure 19 shows that for poly—L 1y81ne medlated
L f;itransfectlon of THX cells the "llght ‘beforen approach
"’;;wcrks as well as the “llght after" approach when u51ng |




35 Figure 19 showsthat for poly-L-lysine nediated transfection of THX
cells the "light before" approach works as well as the "light ,
af ter"approach when' using - 61 10 FromFigure 17 it is apparent that for

poly-L-lysine nmediatedtransfection of "THX-cells the "Iigh% %?

"approach works slightly better than the "light after”™ -approach when using

'1_the TPPS4 phot osensitises, but both™ fét Rods still achi eved transfection.

- Results ﬁgp# he light first PCl strategy on transfection
- of 'HCT 15% fséhdgitﬁﬁ%e%yl%o PV 1 ysine "using TPPS,, as the
- photosensitiser HCT 116 cells were grown and treated as described under

Exanpl e Ipxampfiaied transfection of HCT 116 cells the "light. From Figure
" 18 it can be.seen that for poly-L-lysine 20 before" approach: works as well
as the "light.. after" 6 July 2006 - 62 the TPPS4 photosensitiser. Exanple

B the

195 Ef fagf

bt {dy ghli&htsEiPEt JgRtama1F e Steoh k- N54i at ed by
DO ZAP- [ g >S4 ! ho Osghsid | 56 CT 116 cells were cultivated in
. RPM -1646 T8 %‘Eg *ﬁmﬁeéh%wﬁo%ﬁ%—mW 10
g Pen|C|II|n/StreptonyC|n and L-gl utam ne In subdued Ii ght', the medi um was
renoved mm%mt%%neuﬁn%@gm q(ﬁeecﬁrﬁnhe cel I's
te e cells were

- (protected from

" ‘washed tﬁﬂﬁﬁ??@?ﬁé?émW%ﬁﬁéﬁ?h%ﬁ%&% f@Ptﬁﬁecﬁéﬁﬁﬁmﬂlwﬂhight ‘15 after")
~ sanpl-es Henﬁcrﬁﬂdlnﬂﬂmﬁmmyﬁﬂnaaﬁdﬁw-@hﬂﬁamhﬂ& mEGiEsd&k@nd > pg DOTAP
- was adde e%l dkéﬁ further —inc batlon%§w¥; in the dark t he nedi um
was rennveg. Re et e €€ W&gﬁ ﬁ%ﬁ#@%ﬂ%ﬂﬂ medi um . was
.added and‘g/tlﬂ“le TRAS s wasr etdéqd)sed[‘h@ dodLibs | (]ghoteetaﬁ frﬁtﬂl rLaghd)in Fl gure
-_-”'_20 and. d@:%&ré Qﬁﬁ:tﬂﬂ?féd "AetPF@l for 18 h. The cells were washed
. three’ tlmes .with medium and for the DOTAPZ =% (" llght
i5 after") samples 1 ml medlum contalnlng a complex of 1 Hg
' e-pEGFP—Nl and 5 yg DOTAP was added. After ¢ h of further
:_1ncubatlon at 37 °C in the dark the medlum was removed, |
‘and the cells were washed once with medium. 1 ml medium
. _ -was added and the cells were exposed to blue 11ght -as’
i.20{i=_1ndlcated in Flgure 20 and descrlbed undex. “Materlals
_ and- Methods" o For the L-DOTAP (“1lght before“) samples'
_af:the First' a4 ke 1ncubat10n was in medium without pEGFP-
QZN1/DOTAP complex, the complex belng added 1mmed1ate1y
SR after- 1llum1nat10n and removed after a,further 4 h
; ”25w} ilncubation The cells were.lncubaQed f@r'l day (sti11‘3
o 7,,proteeted from llght) prior to . ana1y51s for EGFP LT
3‘expre591on by flow cytometry as descrlbed under Example
- 15 e R _ .

30 . Regulta : . . . A N
""'..From Flgure 20 1t can be observed that for transfectlon
‘of HCT 116 cells medlated,by the catlonlc llpld DOTAP
‘the “11ght before“ approach works substantlally-better
= than the "11ght after" approach when using the TPPS4
.y BS_f‘iphotosen51tlser. ‘The Fllght before“ approach seems to
. be espec1a11y advantageous for transfectlon,medlated.by' '
catlonlc 11p1ds . ‘ ’ |




and Methods",. For the L-DOTAP ("light before") sanples .the first 4 h

I ncubation was in nediumw t hout pEGFP- N /DOTAP conpl ex, the conpl ex belng

added”Lnnediater after illumnation and renoved after a further 4 h

~incubation.:' The cells were incubatad for 1 day (still expreps2ove by flew
cytometry as descri bed under Exanple protected fromlight. prior to

" analysis for EGFP. 15. Results of "HEF I16 cells nediated by the cationic.

| i pi.d DOTAP From Figure 20 it can be observed that for. transfection than
.the "light. after™ approach when using the TPPS4 the ".light before"

approach ¥sampleuB8t antially better 35 : photosensitiser. The ", light
bef ore" approach seens to. be especially advantageous for transfection

“medi ated b catlonlc I|o|ds 6 July 2006 - 63 Exanple 20 Effect of the
- light firs Lo i gyt =i S EAMR T egR SNHEE by ) u3|ng
- TPPR as ihédiapbdt b B&'EBF@bﬁﬁl : t B sgguh_hased fr0n1C!AGEN AG. .

10 .Pr.epar té Osens:Lglasmd/SuperFect(r) conplexes Pl.asm d/ Super Fect (r)- :

: conplexeéﬁ%EFE"prepareg—asfolIoms (i) pEGFP-N1 was diluted with RPM 1640.

*:ﬁEdIUﬂ](MﬂthOUt serum_proteins and antibiotics). (ii) SuperFect(r) (2 pl
-per yg . dEseadded Lo thesnpl dﬁ#éﬁg the 15-contents

. were- n1xed Y- v%rtex?%gfg ?gaegaﬂflﬁﬁ’ gggnd the total volune was
‘inmredi ately transferred to the solution was incubated for 10-20 min at room

ztemuEratum&gﬁﬁhﬂ&bﬁmb§QﬁEEQm1.‘r ot ® (donpPdP=l of cell growth
medi um-(y4h, se and ang@blotl ~was added to th tubes containing the

~ * transf ecti o EHNT BREEFSG " t REMPLEHESN MELfR RF TR, Pkte¥Rg up and.
'-down two(lhrnnﬁGEE&N% was diluted with RPMI 1640 medlum (without ,‘53

. gerum, protelns and antlblotlcs). (ii) SuperFect® (2 ul
per pg DNA)- was added to the plasmid solutlon and ‘the .

18 contents were mlxed by vortex1ng for 10 s, (111) The
__:solutlen was’ 1ncubated for 10 20 min at room. temperature_
_;.to allow complex formatmon Aiv) 400 pl of cell growth

"-_medlum (wlthuserum ‘and antlblbtice)_was addéd to the

. - tubes centainihg the trénsfection complexes and the -
'zof*i-contents were mlxed by plpettlng up and. down two tlmes, :
' '_j‘and the total volume was 1mmed1ately transferred to the-

icells. | ‘

cL iIieatment of the cells :

'.ezsﬁt'fHCT 116" cells (75000 cells/well, 1amllwéll) ‘Were seeded :gf§~“

_glnto-lz—well plates {Coetar Corning, NY usa) and PR -

'ffallowed to attach for elx hours. 1 ml medlum w1th 0 7

'tyg]ml TPPS2a was added and the cells were 1ncubated for

RS ; 18 h (5 % v/v COZ, 37 °C) The cells were washed three

- 30lj times’ ‘with' medlum and 1ncubated for 4 b (37 C 5 % v/v o
' 'fjcch) in~ serum—contalnlng medlum. The cells: were
tlllumlnated by exposure to a. bank of four fluorescent )
tubes (Osram 18W/6€7). W1th the highest fluence around 420 -

o : nm.f The plasmld/SuperFect@ complexes were added

L 35 i'“lmmedlately after’ the. llght exposure, and the cells were

-"1ncubated wmth the complexes for 1or 4 h. The cells

‘=were then washed 4 tlmes Jin RPMI medlum, and.after




RCT 116 cells (75000 cells/well, 1m/well) were seeded Treatnment of the
cells into 12-wel | plates (Costar Corning, NY, USA) and. pg/m TPPS21 was
added, and the cells were incubated for allowed to attach for six hours 1
m mediumwith O. 7 times wth nmedi um and incubated for 4 hega]z,@OGS o v/v
18 h (5 %v/iv C®2, 3.7 C. The cells re washed three. CQ2) in
~.serumcontainirig nmedium The cells” e tubes (CBran118VV67) wth the

hi ghest f} r ggn 0 !@@%e eXpasu f f our
;fluorescen?QEE?Oﬁ ot ?aﬁg 3FEUper ec (Svg%onp(ﬂées‘ﬂ%r% Uy Pﬁhedlately
after- thEY’PgﬁE"Y‘éxpo bﬁ‘@ thadexpaegsdarns %@Emmtmwyedadthy conpl exes,
for 1 .or #lLbw dpeoketlky WAr 8estkReBhaRSHRE4 Hiid iy5 RPM  medi um and

- after 6 July 2006 64 addition of 11 ni medi um hey Wer e i ncubated further

- for two days. ‘Then the expression of EGFP was anal ysed by flow cytonetry
- as descriBeduliider Exanple 15. 5 - -Results It can be seen (Figure 21) that

- PCl subst t I o} e Al ect n u al |l conditions
- tested. 2 ééhf%? %Sgé Y?ggﬁﬁﬁ 552 % t?hns lﬁ%ﬁﬁ} a 9-fold
'|nprovemﬂﬂ@ﬁﬁﬁe§e%%Peﬁﬁ?¢% fﬁrausfgcpgquwnmhd'Baluﬁdndnumuﬂectlon time a
~10-fol d aphere@rent ., gWVafor 0PSEEV agple 12 ffeer ght first
. PCl stratg L éden%w I’?.I:g mdlggedﬁ%{ﬁht }a#sgugﬁson%gﬁ% cells
‘usi ng TPﬁég%. é& tHEPTREBERhsY P sEFSHeTVRide £or 9 -Wsr dcc N vandd i n RPM
. 164® nedi4irh mm@ed:mteﬁnw &4h100fo018Cenhahebakbntahiasser un, .

~ il bum nat ch was always 4 h after the -renoval. of - adenovirus at

© .different tine points: before or after (protected fromltight) were incubated

“‘at 37C for. 18 .h. .The cells were washed three times: ‘Wi rg medi um The _
cel I's werseds wj ect ed ‘Wi th the Ad- HCW-LacZ ji g/m TPPS2a was added to:

TTs Penicil I_q n/ Streptonyci n and L.gl utanine. In subdued

S HCT 116 cells were cultlvated in RPMI 1640 medlum
- 207 =-supp1emented Wlﬁh 10 FCS (fetal calf serum),
0 Pen1c1111n/8treptomy01n and L ~glutamine. In subdued
‘f{llght the - medlum was removed - and medium contalnlng 1 .
_.ﬁw_pg/ml TPPSk was added.to each well The cells ' .
R .e"*(protected from light) -were incubated at’ 37° ¢ for 18 h.
T Zsi“fiThe celle were: washed three times w;thVMedlum.h The |
o '_{cells were then 1nfected w1th the Ad~HCMV—LacZ ;
":adenov1rue at dlfferent tlme poxnts before or after -
:jlllumlnatlon (whlch was always 4 h after the removal of
. . the photosen31t1zer) The cells were 1ncubated further
:71-j3OQf- for 2- daye (Stlll protected from light) prior to.
- “‘p_ana1y81s for B~ galact051dase act1v1ty by flow cytometry
: fas descrlbed under Example 10 (Materlals and Methods} |

- _'fResults. _ : S . ; , u
-35fﬂ‘-Flgure 22 shows the effect of the tlmlng of the llght
'”rﬁtreatment relatlve to the . dellvery of the virus on the'i:?
‘!PCI effect on. adenov1rus medlated gene transdnctlon.eglﬁfjf.'



l'ight, the medi umwas renoved and nmedium containing 1 for 2 days (still
_protected from light) prior to.. analysis for (3-gal actosidase activity by
flow cytonmetry the photosensitizer). The cells were. incubated further as
~descri bed-under Exanple 10 (Materials and Methods). Resultg gy fige 22
.shows the effect of the timng of the light :treatnent relative to the
delivery of the- Virus on the .PCl eff@&et-on adenovirus nedi ated gene

t ransducti on. ﬂ 6 July 2006 - can be seen that for the "light bef ore”
approach (Ffg ?iﬁ‘ﬁ?ns?é%toifo{fheh‘? Hlight feefiogie |appieachofithe ef fective

for at |easlghB $jdsoofhehet Yan:tLEUS tﬁenm ﬂ‘i’ﬂnﬁxﬁ@i&@ to at least 13
h after il n |nt ni ng itive PCI effects on
'transductl%ﬁgé é& foﬁe?é # éﬁt rﬁﬁﬂggﬁi VLT faibgi ew because
it aIIomsa@mene$¢¢m%dampgteaat ibestb&Blhyaimehxmkluminaﬁmbﬁreatnent and
',COOngnailgﬁhllt 3P r 4 eceive, e.g. 10 to
it Suhng PACTEBETFAE BE Rl '

. surgical: ro ures I rst PCT strategy on
. transfecti 1?¥N'Iﬁ@l%eFFsVﬁﬁﬂlamﬁﬁrﬁ?npoWFQDW%Nﬂl%ﬁlmahg Al PCS- a

as the phcp@ﬁﬁnScbﬁ iabsw H@céxl@ecetlameﬁe &hewehh&%ﬁta%ﬂ ﬁ%@“a' ysed as
20 used i nstead

-~descri bed 5 _exce D-Iysrne

~ -of poly-h- yS|ne:ka ?+§P%€ﬂp££ EFéPaﬂﬁ ch¥§ﬂQ%¥¥$%anlgure
23 it can idet‘c;bsmhmd umcmms t\hel"pahiaeﬁﬁ mighghtrededifvar,e'e f Ot ocol

S wor lgsg wel el /g-gahen 35&gﬁ9%¥8@é'0”p0|y D-IyS|ne |s used as t he

: 'transfectlon 'agent 3 _

o Effect of the llqht firsg PCI strategz On, transfectlon )
1.5 of Hcr 116 . cells medlated bv Polv—D 1vs1ne u51nq AchS%
- eas the_,ho QsenSltl er :

;HCT 116 cells were grown, treated and analysed as.
. descrlbed under’ Example 15 except that poly—D 1y31ne was.
$.200 - used 1nstead of polynL ly51ne in maklng the complex,w1th

- pE‘GFP -N1.. L
-1_Results . . _ .-
A  ;From Flgure 23 1t Can be observed that PCI w1th the .
_ ;25; ‘q“llght before" protocol works well*alsb when the ' -%ﬁ§”

j{polycatlon poly—D ly31ne 13 used as. the transfectlon S
°7fagent T g ' L JURE

"photosen91t1§er '

o 35 Tetraphenylporphlne dlsulfonate (TPPSh) 1ot #04197 was
'“produced by'Porphyrln Products (UT USAJ .TPBSh,was
L dlssolVed 1n DMSO T T D T T



Exanmpl e 23 Effect of the light first PCl strategy on cell killing by the
cytostatic agent bl eonycin using TPPS2a as the photosensitiser
Tet r aphenyl por phi ne di sul fonate (TPPS2a), |ot #04197, was produced. by
- Products (UT, USA). TPPS2a was dissolved in DMSO. . 6 July @2Q@f200666 The
Chi nese hanster Ilung fibroblast cell é{'},ne V-79 was wused in this study. MIT
- (3- [4,5-Dinethyl thiazol-2-yl)-2,5S pﬁenyltetrazolium brom' de) was from
Si gma. (MornbSen6abe Aduh! thyl . geptration of 5
fiTte %mgnﬁgla@n Tty I PRAA/REHPEa) 15 000

nmg/m, steril ltere stor e

T ELKY. was“%%@a?-ﬂeﬁh#ﬁoﬁi?—!l!élft he pharnmacy at. the Norvvegl an Radi'um Hospital. 1

|E corresponds to 1 ng of Bleonmycin. The bl eoniycin powder was dissolved
concentration-of 2 mM 15 Cell

Cin steril .9 % -solu a final

- cul ti'vat |D§FP %f bjfg% %%WFELWEF%‘%%%QW 172N 1640 medi um (G bco)

.suppf eneniiphenyl betfadolitml beaklideer wals ZEQQmU/Sﬁgmapa\mCldréAP 100ji g/ m

: strept omy ta IIG Pai si e Scot and) at 37C

< and 5 % C2 ‘Eéib}m 2M”Mﬂ%}' gk'g%?l&%nme %‘é%T é’atar’rfrﬁn%efgtflf‘?e 1 €5 The
“cells. ‘(che$‘l'—%¥%\b'ﬂlflltﬁtﬁﬂeﬁh)i wepreseaded °d.nt o 12-wel | pl ates
-.-‘:(Cos'tar Cor ni ng, NY USA) and 25 aIIowed to attach for 6 h. To sonma. of :
. the vvell} medi wth 07 P [ TPPSZ@@{ S added.. (see Table. 1) , "and

‘the cell ]v%r“g"cfjrﬁ Mediqa) pi5( 800, JEQEY, wap optagined divamwer e washed
L thide ti rtésa mharmmymm E@:H-:égﬂaheRhHQﬁml nee@etteg i n ysefgim cont ai ni ng

- medi um. s -rempved, di um was added and. the
“cetls vvere I % fm nat-e byrﬁe‘g %‘?ug\ge?'gy?%ﬁht ?ﬁ ﬁ%ﬁ%ﬂ%‘ﬂ?’ﬁg a bank
“of ‘four" m%@rlﬁcﬂmed uimessi(mhm omveem)lcmsmuneom gdmear fingmce around -

- 420 nm- concentratlon of 2 mM.

'ttiS- Cell . cultlvatlen _ : _ o
 e.The Vm79 cells were cultured in RPMI 1640 medlum (Gibco)
.;supplemented with 10 % fetal calf serum, 100 U]ml
pen1c1111n, 100 pg/ml streptomy01n and 2 -mM glutamlne
| o (all GleO BRL Pa:.sley, Scotland) at 37°C and 5 - 0:302 in
207 A humld,env1ronment.‘_ : ' ' '

;iimeatment of the cells . _
ﬂ:The cells (75 000 cells/well 1 ml/well) were seeded
.. into 12 well plates (Costar Corning, NY, USA) and
725.: 3allowed to attach for 6 h. - To- some,of ﬁhe welle 1 L ft
' :]medlum w1th 0.7 Mg/ml TPPSk was added (see Table 1),;and" o
“the’ cells were 1ncubated for 18 h (5 % v/V'cxh, 37 °cy . AR
T_The cells were waehed three tlmes w1th medlum -;The
e ffcells were then 1ncubated in serum- contalnlng medlum for;
'301" 4 .,  ‘The, medlum was - removed new medium was added.and
o -the cells were 1llum1nated by'exposure to 11ght from a
box contalnlng a bank of fouxr fluorescent tubes (Osram
'18W/67) w1th the hlghest fluence around 420 ni.

'15735.7'5D1ffErent doses of bleomy01n were 1mmed1ately'added.A“_
... After 1 or 4 b incubation with bleomycm the cells were .
R washed once ws.th R}?MI-medlwu,. 1 ml of med:i.um was added



35 Different doses of bleonmycin were imedi ately added:. After or 4.h

© incubation with bleonycin the cells were washed once with RPM -nedium 1
m of medium was added 6 July 2006 - 67 . 10 and after 3 days of

~incubation cell survival was. neasured by the MIT assay. Thi giy®idsod is
based on reduction of a water-soluble tetrazoliumsalt (MIT) to a purple,

insoluble formazan product by ni t ochofkdt ial dehydr ogenases present in

living, - I cel | medi um contai ning 0.25 pg MIT
is added to QJhetgée{el?/ &gﬁol?gv\%’aﬂﬂ@aﬁlﬂnl ﬁghﬁa??-‘ml(‘@kw@ v/v Co2). The
r esul ti ng e@shEath ky yisha| ¥TRBrasshgsol Thﬂsbmeaﬁddngsl Bagalicwrat ed as

t I
_percent Of-cRRIMtQIn CSF | $ Mefeffi%ﬂi‘gtt&%& i‘&n (h&%g ?’Fb -

Mul tiskan EX cropl at e T eader
bandpass P Vi QA 260D woqi%'prbxsamto(:spgdmawo USA) per

vel 1S, Thé‘.ehysiﬁdgema§ pzf@éeﬁermdli@lﬁg96mé\€éi>élﬂh§iﬁ MBEDJeS - approach
can al so ;c@ili%ase the b| oI L cal ff.ecI | ow npl. ecu?r eht

- clinicall approve REL™ V\% %%a&‘glﬂ@FTV\i'-ﬁhatiﬁ@d'mht .
" before" é erﬁﬁémwetd atgger'ﬂt 1( bilremdyat Don TR e j tsean/Pecogeen that

“for the ngf | sgrved.a and in
. Figure 24}, ° E?gl&llggk of . ; ﬁ f-i nﬂuce‘—:‘f‘iﬂit ncrea@slgel‘{?fg ?t%&g}f’@] ty of
‘bl eonyci n 8pr & tlﬁpﬂrl?@%sﬁsm!?e HO.b WAy wer Welln Figare 24) 25.

. shows’ t hasolbtSoni e asemk FHONS i Ybd wdls HTa dnid0 85 of the

o DheCohorkeRl bR Fhllideh B mic oo abe s ohheratoneiyed, the
- .obser vab| Binlghd) i wdtbea, 57®fhmcbandpa§§|f$ﬂﬂé@\ﬁﬂc@11l%ﬁﬁﬁ&&h£4 PCl. with
”.gelonln fog ééféﬁﬂﬁﬂbd ‘as percent of control cells not: rece1v1ng : ‘;3‘
| A 1lght treatment.r | : L -
T ;'Results R : :
;'Flgure 24 shows that PCI with the "llght before"
_approach can also increase the biological effect of a
| : low molecular weight, c¢linically approved - .
' =20ﬁ“-chemotherapeut1c agent (bleomycin). Thus,rlt can be ”
‘ "‘_seen that for the 100 uM bleomycln dose a eubstantlal
i*lllght 1nduced 1ncrease in the cytotox101ty of bleomyC1n”
g can be Qbserved (l and @ in Flgure 24).. The lack of
L feffect at the lowest dose of bleomy01n (# 1n Flgure 24)
"elzsi'ffshows that this increased’ cytotoxlelty-ﬁs not as result ‘ fiy'e
"?of the photochemlcal treatment‘per se, slnee thlS sample
'ffserles recelved the same photochemlcal treatment ‘as the
Qﬁloo HM bleomy01n serles W1thout observable llghtwlnduced
coEh e -,effects -on cell surv1va1 ' : RN
. 30 - c N

: . s 19 - N : ‘
'iJBalb/c (nu/nu) nude female mice were bred at the Anlmal e 3



o35

vivo model : Aninals Balb/c (nu/ nU) of tunours in a nouse in nude female

mce were bred at the Animal 6 July 2006 - 68 Departnent of the Institute
- for Cancer Research.. The mce were kept under specific pathogen-free

conditions. Water and food was given ad .libitum Al proeesiy 2506

i nvol vi ng mce were carried out in agreerrent with the 5 protocols approved
by the animal care commttee at the ?@rmeglan Radi um Hospi tal, under

cont r ol I ui_del i ne on wel fare. -
The. mcgg ?é“%%&agﬁfghg ; Eékag%g¥§¥M§§E$ %‘3F%ﬁ?ﬁ : §ﬁ&?t of the:
exper i nend.ceamwgrie k@@@duaﬂereaptwifmcc@al:@xogw—fmmeraorﬂiﬂtgjmp The W Dr

- human adeR@EALCLARTEooiSRlo! 81VBE o G5By Udky "G ALLRAGAL ed- by seria
transplantatlgn i nto.,the Bal (nu/nu) m_ce, nDurs wWer

e mnced to

hormogenei THVBy VARG BiFE wahE ?ErrFeéfOPﬁe1§oPGFE§WePﬁjé@@@dtéuhcutaneously

. on the. rpgbto&Blblappto&edhbyvuﬁe aﬁmﬁauuﬁa&é &bﬁ&ﬂﬁﬁééﬁ¥§qﬂﬁ9 two or

follow n L. es t wo_ per pendi cul ar
dlanetergn£ h%nvggg%%mmgsS%éFa FaP@ erugﬁﬁﬁroih %@BVN?EFQPqBIZ 25.
wher e vv|Ethh§aln§pmmahdee shgui@a@uhedlaneaammamfweﬁéarEunDunﬁaneasured

- .Treat mentpih r abk a dat ) e _n roups shown in
“fable 1 aﬂd %{SE?S %@ sgeggggLygo kg 3 Qﬁ%ﬁ Sggﬁs %%

g/l in PERENGE FHFe%F@%r+Wﬁ¥%§erFP@nEGIP?e@oaﬁ lﬁﬁ&t éoﬁ@eﬁtratlon of
. 10"10 nrg/ kgeﬁoempemm@ﬁttgmms fmﬂerﬁmbeﬂuaaﬁoaaaﬁoeareﬁabﬁe@ mately 100

ed to 1.25

PdSa: the turno posed for 16.

- mmB. 48 f e t ect Q '
o.min to rg%é?lgﬁ? %ﬁ% %ﬁ%ﬂﬁ S?%ﬁ%ﬂ|¥?%|9r3??%?t?agﬁ¥ ﬁﬁﬁﬁ re gelonln (50
ﬁ}pg totaJ %wmm¢@lantaﬂlm@/x¢tosxhenmahb/c enuZEuhlmlmas |mhected _

tumours were minced to homcgeneity by a scalpel and 20
Bl of the solution 1njected subcutaneously on the rlght

. 15 hlp of each.mouse The tumour size was measured two or

"three tlmes per week by measuring two perpendlcular
':.dlameters Tumour Volume wasg calculated u51ng the:'
o _follOW1ng formula

fywhere W 1s the wxdth and L the 1ength dlameters Qf the
ﬂ'tumours measured., : S .

"wtbr25{-f:11eatment f“}f'”"f-f ]'. PR -n;_;fé'

_::The mlce were randomly allocated to the dlﬁferent groups
'ﬁ:shewn in Table 1 and Flgure 25. A stock solutlon of -
1 AchSk was dlluted to 1 25 mg/ml 1n PBS and 1n3ected
L - 1ntraper1toneally to a flnal concentratiocn. of io mgfkg
30 - when the tumours had reached a. volume of approxlmately
- - 100 wm® ':48 h after the 1n3ectlon of AchSh_the tumours S
:':Were exposed for 16 wmin to red light (see. below) . ".
T'Immedlately after ‘light exposure gelonln (50 ﬂg total o
i;'amount in'a’ 2 mg/ml solutlon, i. e..25 pl) was 1njected
—.1ntratumorally - The: mlce were kept 1n the dark for 1

"vweek after the 1n3ectlon of AchS%.,



intratunorally. The mce were kept in the dark for | week after the
injection of ALPCS2a. 6 July 2006 - 69 10 150 Whal ogen lanp 580 nm | ong
pass and - 150 mWcn2. The foil except above foil with a diameter -2 mm '
- larger than the tunmour dianeter had been Light treatnment Thejlywpeig s were.
~illumnated with a (Xenophot 1TX64640) filtered with a "a 700 nm short
pass filter emtting -aninmals were co ed with alum nium the tunour area

where. a hglgzd the, nment group was recorded (Figure 25). scored (Table
1) and the %an tuno%rlr;&\%%l ume in each made. The tunours were exposed to 145

~ Jlcne of [Mbghtummigwexe| Libuninatedenitthed R0 U heflogent ilimg per.  week
 as desCKN@ﬂé pARAY 1L M L84 9T £5 KL bhed W@Eﬁ EhgahUHEUi%n eE%%QH%VEianeter

of apprOX|nﬁI&bé120 nm. The fraction of tunmour- free m after
i1l um nat Porf % W%ﬁhﬂqﬁsﬁﬁﬁﬁef& -EoReeRiEEiREr 450 BHY 6@ as Boecri bed above
. and St he auamaﬂenmenﬁ davmtsd Mﬂﬁhf@lﬁﬁﬂﬁduﬁOfd&ISeﬁEb £ a%%ve

I BB e o Y Kt Al
mm larger than the tuwmour diameter had beéen made. The '
7tumours were exposed to 145 J/en’ of llght. Tumour
' volumes were ‘meaguréd two or three times per week as
- 10 described above.'.Mlce were killed when the. tumours
'  _reach a- dlameter of approximately 20 mm. The fractlon
- . of tumour- free mice 30 days after 111um1natlon was
"scored (Table 1) and the mean tumour volume -in each ‘
) ‘treatment group was recoxded {(Figure 25) '
15 ) )

1Tab1e 1 The mlce were treated as described above and
_.. the occurrence of tumours was ‘recorded 30 days’ after o
20 “alllumlnatlon.,_5~ o A
" }GROUP ' | ¥ TREATMENT o .FRACTION 1% TUMO&R FREE--' -
No ..+ | TUMOUR-FREE .MICE 30° mnrs 1
{ MICE 30 DAYS AFTER.
AFTER . . ‘ILI;HMINATION
S E 'ti‘héréate&' ot "1/3 R I E
o -2 0 deBsyiighe. . | o o7 | e
T as” 'ﬁéif 'Gelonln.._-f = - o/s | - i'ﬂ -
o 14" -_ﬁfGelonln ¥ “1lght 1 . .o/s | Y ;,ﬂx‘
| .lf‘before“' f - i o ’_ ; ;" .
15 mees., | enme | o
}?é : 'ﬁ A1PcSm,+ gelonln,' C0/7 b e
Coeo |7 |mapesy+ 1dgne | 2721 | is
" 30'_.;_8 , “ 'A1PcSm,f,ge1on1n;'Q' 45 1 - 8o
SR '+ "light before® | - | .



"l'ight before" FRACTION TUMOUR-FREE M CE 30 DAYS AFTER ILLUM nATION 1/8
0/7 0./8 .0/5 0/10 0/7 2/11 4/5 TUMODUR-FREE: M CE. 30 DAYS AFTER .

1 LLUM NATION. 13 18 . 6 July 2006 - 70 From Tabled it can be seen that PC

~With gelonin using the "Ilght bef ore" approach (group 8) @lglods % (4 of
5) mce fromtheir tumours. in cont r ast gel onin al one showed no effect,
neither with (group 4) nor wthout s 8roup 3) additional L|%RL g;eatnfﬂt t
W t hout ALReS idhe g nation. w t cS2a w t hou

flght treatnen?%%ﬂjtggz% ; odg%n§é§ fec‘Jfl{:1 %??legﬁ 2elpain fg§indeen in

unt r eat ed T Gt rhﬁﬁPHS Repedrgh farovn 8) spenedn@ous| yadosappeari ng,

RS AS"S‘“"‘“%F‘“E&‘ L oRL ) B ‘9‘9‘?‘@*—”?9 A
. Al PcS2 t tr n ou eto ,
' (PD'(I;') 2ff%§‘? sf%aerfg q?'R ’gn i‘l‘l‘é Pre®Rnte AT gELERPWE However
"t hi s5PDT’ dgt@@p 618a%drhnu@ahw&aghtﬁufeatmEntomeitmﬁﬁﬁ mmaés¥@s found_for
the 15 PCi\Te'i'tﬁ% b él*bm!}?' él% %a@u%o 1) pg"%éew,tg inonits
fe e A%}?

.» own_ had effect atsoever cure ra F5up cannot
be explaliég yt§ﬁatment (group 6) s ow any effect “A low. cure,

- ‘rate was seen in untreated animals- (group 1) probably

due’ to a spontaneously'dlsappearlng tumour. A low cure
.10 rate could also be obsexrved for animals rece1v1ng AlPcS,,
L ._and 1lght treatment {group 7), due to' a photodynamlc
«g.therapy (PDT) effect that was 1ndependent on the _

X

- presence of gelonin. However, this PDT effect (18 %
C _ cure) was smgnlflcant lower than what was" found for the
15 - PCL treatment w1th gelonln (80 %, group 8). Slnce
| "_'gelonln on its. owu had no effect whatsoevér the hlgh
,:'cure rate in: the PCI group cannot be explalned by an
_addltlve effect of PDT and gelonin, but must be. due to a
_ :_.~synerglst1c effect where the PCT treatment’ reallzes the
':'20f1*-tox1c potentlal of gelonln

"*fFlgure 25 showe the effect of the PCI treatment on the
'-1mean tumour volume in some ‘of the treatment groups. It;
B - gan be eeen that 1n the group rece1v1ng only gelonlh (A)
;:‘zsi'ffthe tumours- grew as: fast ag in anlmale.grven a, placebo
o ,'gtreatment of phosphate buffered saline (PBS) 1n}ect10n .
"Ti{comblned w;th 111um1nat10n (') In anlmals rece1v1ng _
ifonly‘the photochemlcal treatment but no gelonln {0) the
fftumour growth was delayed ‘but the tumours started
.abfj growlng agaln approxlmately 15 days after lllumlﬂ&thﬂ.
~'3€In contrast for the anlmals rece1v1ng the full gelonln ,
?LPCI treatment (.} no 1ncrease in the. mean tumonr volume:fi-
1could be observed even 33 days after 111um1natlon." |



additive effect of PDT and gelonin, but nust bedue to a synergistic effect
where the PCI treatnent realizes the 20 toxic potential of gelonin.
.Figure 25 shows the effect of the Jf’fl treatment on the nmean tunour vol une
~in some of the treatnment groups. It‘“can be seen that in t hg JaIK, 2806

‘recei vi ng&daiiysgel onin (n) 25.--. the tunmours grew as fast as in aninmals
given a placebo: treatnent . of phosphate buffered saline (PBS) injection.
conbined with. illumnation (N) In animals receiving only the '
phot ochenilcal ®medpneitrobat as ge{fonhetl(;&)[ the ittrmdicigiow h was del ayed
but the t t d 30 r oW N a I’OX,I tely 15. days after
i um nat }{lgggcuﬁ‘% Jg%% ras OSO}' ??égaa “\ﬁtﬁ'@dt he full gelonin
" PCl -treat mempré.@inglocmnncai@iaﬁe;Ismitdleze’tﬁlamiﬂmwrph\dﬂdé@ﬂsﬁﬂﬁhﬂ be observed-
- -even 33 days,after ] um nat j %alms =71 6 July 2006 1. An|n vitro or
- ex vivo n??%'&& fS?nF?ff olsiiluf aFe "Bt s laraley t8sbe of a cell, said

met hod  cANpPEbEREE € ORk @t f1g wlickOrl) aMd 1 raRhakesgnshihskag: agent ,

cont act i n Fr%ﬁ g cell th the nol ecule to be  introduced.
(transf er "AbletifR cf"l“far‘?dlee‘i’cqtr’ib efdiaftdaa taneckivrght the a wavel engt h

_effecti VE‘pheta@éhyﬂtﬂsitbj) ad¥iR!, 0881 IS 1920 LY a1 WREhRT Rssai d irradiation
is perfornmed prior to.. the cel'l ul ar upt ake of said nol ecu e into an'

; ‘i ntracel IB?ﬁfot%%é?lf%@htt%ml%lﬂg'l@alwtaﬁ%%séﬁsdt melagubgent :
. preferabl ynpsi 9% . iﬁtféﬂéﬂldﬂar‘Hyﬁﬂ&%ﬂmen%abgn%g L g¢HLesL ko any

"~ intracellular ~ conpartment. An in vitro or-ex vrvo:method for :
_i nt r oduci PORes ¢ Hekaigng rﬂ%ﬂltthepéﬁf@mblo’f paicel ko seifubethod conprising

ot et ngp 83ke" &E'éal‘é‘i %I%O%Pe 95easity si P’?g{? 9?2 irradiating said gell

with |ight" of "a wavel ength ctive to pﬁotosen5|t|5| ng agedt
--and,  at @%ép@awrtﬁrre or at a tine after the |rracuat|on

-2..2 An 1n v1tro or ex vivo method for. 1ntroduc1ng a
1:_'molecule 1nto the cytosol OFf a cell, sald -method
'comprlslng contactlng sald cell with . a photosen51t151ng
Vagent,_lrradlatlng sald cell with light of a wavelength
- effectlve to actlvate the photosen51tlslng agent and at
‘the same tlme or at a time after the 1rradlatlon, -
:"contactlng sald cell wlth the molecule to be 1ntroduced '

’{f(transfer molecule)

3 ST : . L
-1'3‘5 A method as clalmed 1n clalm 1 or 2 whereln

oot
FARS i_ S

?1rrad1at10n 1s performed prlor to cellular uptake Qf the-“

transfer rno].ecule.-t ST

.'4l{ﬂ A method as, clalmed in any one of clalms 1 to 3
: whereln the cell 1s contacted w1th the transfer molecule

;'at a. tlme p01nt after 1rradlatlon has taken place.
"e5.__ A method as clalmed in Clalm 4. whereln the ‘cell is
'::contacted w1th sald transfer molecule 0 to 4 hours after‘:.

1rrad1atlon has taken place. o

6. & method as claimed in any one of claims 1 to-3



- wher ei n. - said. & aGES JPe 8l OR§ c?gl aynfs
) anyone vdfersdiai mlﬁ tl:ara?as@berﬁbmesand isaasf:eastémi,eqmlﬁﬂo& a cytotoxic drug.

i 12 A r’rer;tﬁ%ocf;\s O(]:TI %:nggghgog%rg 88 tligrer’rP to wherein said transfer

contacting said cellwith the nolecule to be introduced (transfer nolecul e).
3. ‘Anethod as clained in claiml or 24 wherein irradiation is perforned
prior to cellular uptake of the transfer nolecule. 4. A nmethod as

~claimed in any one of claims | to-B-wherein the cell is CCB‘II]@QQ@@BV\/Ith t he
transfer molecule at a time point after’ irradiation has taken place. 5. A

et hod HReEELR e 1981 1ia moatasdest withe thel Fragsfepmakeadeani th said

transf esuwdt H0tH £ 0, ta %H&O%&eafttlﬁ{e als EAdi %EkQ&Q@ﬁ)ﬁ aken place. 6... .A

method as clainmed in any one of claims | to 3 -72- 6 July 12006 wherein t he
cell is contacted with the transfer rml ecuIe substantially at the sane
Ctime asythe ATRAALSE 10N 10 imdy hy 3 g ope of clainms 1 to

6 wherein the transfer cm) lemE:u ﬁs ont actoed VVIQHEI‘QSG.I @ell for 30 _

m nut esvhereimdurs tignsAeperiedd cad ecliai nedtaqta@ywxme sgficclains 1 to 7

| - wher ei LSl ded )t E%Sf’ﬁr ugg_l equl ¢ 58% udsProtein, peptide,  antibody or antigen

or .fragnent thereo A meth as ‘cl ai med in any one of clains-1 to 7
wherein said transfer nol ecule or a part or. fragnment. "thereof, is

presentged ‘or %@E ed on fihe cell surface, thOd]A%h"e laimed in claim _
thod as clained-in

Nmethod as clainmed in claim 12

.. nol ecule Whedi

- wherein sal d .nuclei'c acid mol ecul e i's incorporated jntoa vect or

- mol ecul . refer bl n enOV| rus. 19.. A-nethod as clai med in any one of
" .claims gc;L tpb t%‘ % lpingd RoPBYeREFt PEi Al HRRRt 4% Tsel ected from the

group GRieSi &glﬁf +r3RES4r mb6PSa1e Al FESZ pand it rf‘%ragﬁigﬁlﬂ' philic

._-_.photose:%5|t| zers.~15. A nethod as claimed in-any one of claims 1 to 13

ereof, 'is presented or expressed on the cell surface

'1Q.f A method .as, clalmed in clalm 9 whereln sald cell '

;15 an antlgen—presentlng cell.g

:i 11. A method as clalmed in any one of clalms 1 to 7

_'whereln sald transfer molecule is a cytotox1c drug. )

e 12 - A method as clalmed 111 any Gne of clalms 1 to "t'
whereln sald transfer molecule is. a nuclelc a01d '

molecule S e e

'13 A method as clalmed in’ clalm 12 whereln Sald
nuclelc a01d molecule is lncorporated 1nto a vector

molecule, preferably an adenov1rus.

14.1 A method as clalmed 1n any one of clalms - to 13
whereln the photosen51t131ng agent is selected from the
group con51st1ng of TPPSq, TPPShJ AlPCSh,and other, '

amphlphlllc photosen51tlzers-

15._ A method as clalmed 1n any one of clalms 1 to 13

' Whereln sald photosen51tlzlng agents are compounds belng




wherein said photosensitizing agents are conpounds being. -73- 6 July 2006

5-am nol evulinic acid or esters of 5-amnolevulinic acid .or

phar maceutically acceptable' salts thereof. 16. A nethod as clained in any

~one of clains 1 to 15 wherein saVd-phot'osensitizing agent g figgodeact ed
with. said cells :for 4 to 24 hours prior to irradiation, preferably for

't hat pe?|%WF??%&%H¥%Q%%/%ﬂ%dOPIt@StﬁFﬁaGﬁa@réﬁlDQ?GV%Jh%%%oﬂla% claimed in
any_oneodfpied aidek 014G athelehnsabd; PROLASPESEL i 2ing agent is removed

after contact with saidcel or 1 to 4 hours prior toirradiation. 18. A
met hod as ctainmed in any one of ' clains 1 to 17 wherein.. one or both of

the photgsensifisialy Agentaand: itheny ansf gt mplegul e L§ pitached to,

. associated with, or conjugated-to; one or nore carrier nolecul es,

' target|Wkﬁ#ﬁﬂnxﬁﬂhﬁsnﬁot@§©m6ﬂ5121m9 agentt hodcastatbédmdiim. cl ai m 18
“wher el ML ifie SANTY Gon MNEN Q" pUL LD pVRLENL NEL LaBNSIST ol eoul e T's

attached, associ ated, or "conj ugat ed an adenovi rud a ‘pol ycation, a

g catlomnﬁﬁfenath'ﬁ@r pbptlperuedgemmddueteby pri@d.td nethod as claimed in

'”iclalm %%53 I sald transfer nolecule is attached to, associated -wth,
-or conj-uga ed to a vect or, preferably an. adenovirus, "and said vector is

~attached to aSSOCIated w-th, or, conjugated to, a carrier  nolecule, '

:ftargetlnp ei or vect.or, A et ho ¢l ai med- |n claim19 or 20:
_wheréi i 'sai ‘%qvxg orf a§m68I§nLaP¥sPﬂ8 go? LS | h kel ®r -74 6 July
-+ 2006 smerﬂaaei (a)id" gaotAsaﬁtsmeﬂzaﬁgcé@éﬂﬂedm el Ja%terr 20 wherein said

contact w1th sald cell for 1 to 4 hours prlor to o

1rrad1at10n.

i8. A method as clalmed in any one of. clalms 1 to 17

whereln ‘one or both of the photosen51tlslng agent and

-'.:the transfer molecule is attached to, associated w1th
- or con]ugated to, one or more carrler molecules, o

[i targetlng‘molecules or vectors.

-‘119;” A method as clarmed in clalm 18 whereln the carrler,‘
-A;_targetlng molecule or vector to whlch or w1th Wthh the
”_transfer molecule 13 attached -assocrated, or conjugated

i'ls an adenov1rus, a polycatlon, ‘a catlenlewﬂlpld or a )

arr - :
AR .

peptlde or targeted vector., -

.;;420;: A method-as clalmed ln clalm 19 whereln sald transfer
_molecule 13 attached to, a33001ated w;th ox conjugated to.

':-;a vector; preferably an adenovrrus, and said vector is,
“_attached to, associated thh or conjugated to, a_carrler'

molecule, targetlng melecule or vector.

'“?21. A method as clalmed 1n clalm 19 or 20 whereln Sald

'polycatlon is" QOly—L lys:me, polyHD-—lyslne or R




cationic lipid is DOTAP. 23. A method as cl ai med in any one of clains 18 to
20 -wherein said carrier nmolecule is a liposonme or |lipid based construct,
preferably. containing at |east cationic lipid. 24. A nmethod as

~claimed in any one of clains 1 to 10 or "12 to 23 wherein & Jligasts 50% of

sai d cells rltegwhich  said nolecule is introduced are not killed. 25: A
method as clained in any one of clains 1 to 24 wherein the 26: Use of a
transfer nolecule and a phot osensi tising agent in the preparation of a

msdl cangnt gontaini.n e repar edaccording to the met hod of any one
of -, cl g?ms I%Ehe%lhf QS - Ealﬁg?gpg?agi?)ﬂ“ofg ﬁe%‘?dﬁ?%‘?ﬂ”f draigse in treating

. Or pr eaénbnng adpsease paiser der-or infection preferably for gene

- therapy, stinmulating an inmune response or to =ear or prevent cancer. 27.

Use of a transfer. .nol ecule and/or a photosensitizi ng agent as. descri bed

i anyZBr.ecadmegheHaam &Dauh@@ P epay abhONo Of - B fHRAIGATRN L of Or “use .in

pr ef era ene therapy, stimulating an. immune response -or to treat or

for
preven{” %ﬁ%@r gb‘er‘é{i"ﬁr% IPiRTYseds @ zliliﬂj’s&g?@npraﬁépsépar ately said

~transf Basaul et erict £ QA a1 i édht?a@‘rdl%go%xtt h33UESo ﬁ% a' patient and
'said cells are irradiated with Ilght of a wavel ength e

< the phSFBéBH%‘FtPﬂ?%‘ agent and irradiation is perforned prior to the
-cel lul ar uptake of -75 6 July 2006 said transfer .nolecule into an

..intracell-ul'ar conpartment containing said photosensitizing agent,,
preferdfty prieEhod Azerlaingd vin sk anesanﬁj Athadmsf er trmllecure into any

I ntracebl ubays GABAIIEAL 128 BUSS AS glalaed. i b cl wher ei n sai d

ective to actlvate

‘met'hod of - cel l'ul ar ‘upt ake .1’ s perforne as "one of clains

2.to 7said, mql?‘%CtQ]@ drs 2Btragiucesie aras nokakidedn | any one of cl al ms 26 to 28
-for” S . o : T :

’25. A,method as clalmed in -any one of clarms 1 to 24.

- whereln the 1rrad1at10n step is l to 10 mlnutes.-

‘6. Use ofa transfer molecule and a photosensﬂ;mmg
.:agent 1n the preparatlon of a medlcament contaxnlng a cell
prepared accordlng to the method of" any one - of clalms 1 to ;A
.'24 in the preparatlon of a medrcament for use ln treatlng
,‘J_lor preventlng a dlsease, dlsorder or 1nfect10n preferably
“ffor gene therapy,'stlmulatlng an immune response or to o

_;treat or prevent cancer.- o ;;.;.n-' @
. B . T R e

'1~27; Use of a transfer molecule and/or a 1 S
'i;photosen31t121ng agent as’ descrlbed 1n .any - precedlng
'clalm for the preparatlon of a medlcament for use in 'ﬂ{
.-treatlng or preventlng a dlsease, dlsorder or 1nfect1cn,r
?preferably for gene therapy, stlmulatlng an 1mmune R
t response or to treat cr prevent cancer, Whereln sald
. photosen31t131ng .agent ‘and separately said transfer »
-i'molecule 15 contacted w1th cells or. tlssues of a patlenta'
and-; sald cells are 1rrad1ated with llght of a wavelengthl"'
'»effectlve to actlvate the photosen31tlzlng agent and

"frﬂlrradlatlon 1s performed prlor to’ the cellular uptake of



vacci nation, wherein said transfer nolecule is an antigenic nolecul e and
said transfer nolecule, or a part or fragnent thereof, is presented or

expressed on the cell surface.
A : -75- 6 July 2006

said transfer molecule. into an intracellular compartment

n,contalnlng sdid photosens;tlzlng agent, preferably prior

to cellular uptake of said transfer molecule into any

- intracellular compartment.

28, Y use as clalmed in claim 27, wherein Sald method of
cellular’ uptake is performed as descrlbed in any one - of

clalms 2 to 7 16, 17, 24 or. 25,

29._ Use as clalmed in any one of claims 26 to 28 for
' vaccinatlon, whereln sald transfer molecule is an f
_antlgenlc molecule and sald transfer molecule,‘or a part

. N
‘or fragment thereof, is presented or expressed_on the : @J

cell surface.._j






