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The cytotoX1c effect of most sen91tlzers used in @
PDT 19 medlated mainly through the formation of singlet
'oxygen formed upon exposure of the photosensitizers to.
o 11ght. ThlS reactlve intermediate has a very short -
. 35 - illfetlme in cells (<0.04 ps). Thus, the primary
wCYtOtOXIC effect of PDT is executed durlng llght
J_expoaure and,very close to the 91tes of formatlon of ‘02.
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'approprlate wavelength and enexrgy is applied to actlvate
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‘ It was belleVed that in order for this method to be

_ 5 effect1ve it was ‘essential that both the |

35 "-photosen51tlslng compound and the molecule to be
releaged -into. the cytosol were present in the same
‘-1ntracellular compartments when 1rrad1atlon was
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be effectpeefbimaas essential that both the' 35 photosensitising conpound
and the noleculg to. be released .jnto' the cytosol were present in the
sane. - ntraceﬁFu?" F Do AUt aingly: beendfaundnthat ®6lkeyl2G05 - 5

per f or med. eant beasnhrodsided |iﬁitttgltmé) e bS6Ndof Neb1 1R! B uégﬁ%g%g__vﬁgre e

' f lar . PCl et

exposar e opeT e Eifal ity g %%@e%aqﬁ |§he rget i AaFos Ldghdng t he

" methdts aits Ret BegeAgamilyorthehe itolleattep andd ttise ph@etntaﬁasth&%l (r)\? lagﬁtnt
e SOIMAL a e.ti

. lejilpggulrgcal?ﬁgsﬁ éﬁﬁeeﬁaggnl %heaﬁﬁh’t‘%'lslglnm I Si ngé gtgn oReshEizdHGact ed with

10 the cel9EnYbelrg; Jarakesy mrtawaamm tteaeelhelarpi eciiile to be

i nt er nal i seshpadthanssdati uheehh@ id¥e 1.4 @%Lpdé"ultlé oughg éﬁ%ﬁ cont act
the nol ecule to

. h f.act t
' :Mn': grnafl glgédtl %T%ﬁ]e Bﬁ‘g%ggq &t I?leﬁlﬁ’é’ é’&ﬁﬂt a‘faé’ MR GRREacked| yith
1 ocHO sed.the twken@ndnecacvamdabycmmm &ieﬁd}ﬁa ¢hee of 1ight

- exposur e, pd¥ge t i delivered to the
: cyltoosol Theseéwjfﬁgﬁqgéa%éke%h?ene ygélﬁirj?r Fﬁ% rse(fiI‘F?re't:h%ds di spl ay.
Cosignifi cafYEQRRk igdareught h@tﬁ'ef:métstqmené:h itdpiet mlsrranmé; on is.the

| st S n r fi . present
et oy e o adenenat Lhe Raceud o e, IR, | -
nol ecul e F%t % e&%ﬁ’ %%‘?n%#aseem agegftyare not necesgarily

1s . localised in the same- 1ntracellu1ar compartments at the
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| 'cell and is dellvered to the cytosol. 'I‘hese results are
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. 31gn1flcant advantages over the methods where 1ight
-_20.--'-' :eradlatlon is the final step. _ _
At 1ts most general therefore, a flrst aspect of the
::,present lnventlon prov1des an 1n .vitro or ex vivo method
_ for 1ntroduc1ng a molecule into the cytosol of a cell said
. ‘method comprlslng contactlng said cell w1th a _
252” 'photosenSLtlslng agent, contactlng sald cell w1th the
| imolecule to beé 1ntroduced (transfer: molecule) and
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"llrradlatlng sald cell w1th llght of a wavelength effectlve
_1;to actlvate the photosen51tlslng agent, whereln .said
'glrradlatlon is performed prlor ‘to the cellular uptake of
l# 30 - _said molecule 1nto an 1ntracellular compartment contalnlng'
' | - said photosensltlslng agent, preferably prlor to cellular -
fuptake ‘of sald molecule 1nto any intracellular compartment.
' _ Thus 1n one alternatlve, said 1rrad1at10n can be
. . :fperformed after the cellular uptake of thé molecule into an
- 35. ’1ntracellular compartment, prov1d1ng said molecule to be
"1nternallsed and the photosen31tlslng agent are not :

ﬁ'locallsed in the same 1ntracellular compartments at the
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"effective to activate the photosensitising agent, mhereln sald_
irradiation-i's performed prior '"to the cellular: uptake of 30 said nol ecule
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'.ACcordihgly;'in a second aspect the present invention

1prov1des .an in vitro or ex vivo method for 1ntroduc1ng a

' - molecule 1nto the cytosol of a cell, said method comprlslng

':contactlng ‘said cell with a photosensitlslng agent
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.“lrradlatlng said cell with llght of a wavelength effectlve

_to actlvate the photosen51tlslng agent and,

at the Same t1me or at a tlme after. the 1rrad1atlon,'

‘contactlng sald cell w1th the molecule ‘to’ be 1ntroduced

"(transfer molecule)

: Preferably the cells are contacted ‘with. the. molecules

‘to- be 1ntroduced or 1nterna113ed (referred to herelnafter

'rias the transfer molecules) at a tlme point after .

flrradlatlon has taken place, or, in other words,l
;photochemlcal treatment of the cells, by contactlng them -

_.w1th a photosen31tlslng agent and then 1rrad1atlon, is

. f.;|effected before the molecules are added to the cells In
‘35 -

thlS embodlment the molecules to be introduced 1nto the
cytosol can be brought into. contact with the cells whlch

have been sub]ected to photochemlcal treatment at- "
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. cont act wqwhmsc%@rseample $hid |cdiel ttakpe, upheryadepeallaen a variety of

' woldt h I aL. nolecule in
I:]Sgts?lrzn ﬁ%f?ﬂ&ﬁégﬁgtggge%ﬁlﬂsﬁ%ﬁggéeﬁtepﬁgé%gﬁﬁ#%ﬁé Dur ati on of

“the |ight a[gr ahdls therdupatdan @ the nbtakt st yeatmenter i ned for a
10 parti cfiis Selmefwiiadint £ans 4 FHeRA say qi@r&@édrraiﬁed”fbfca' e 'to. be

- dt the cells, relatively soon
Eant ? erfSLL?’% ]{ﬁ&t%l regtﬁ‘tnf:ongﬁ'&g‘%&?angl%o%‘f‘?ﬁ'n preferaklyf the

' phot ochenimadiecuke e tnansEeenedefter aiile) ayttdiol the éxpégeaotaours 15
wafter photgehesdics féfétﬂ@@i?reggon atﬂte&' %&déﬁéwlcai'ours &PﬁEE{?

referably the.first hour ransfer
'Pml ecul e ﬁ‘-é’gr [FEcanpife ﬁ?%%’@%@dzﬂohoalr@eﬁféﬁar whetquhemial e. g. 1 30 ni nutes

“to 24, homMEatMHnﬁGﬁﬁﬂﬂmoﬁetprngQﬁbay'W@HH%H”HHb first 10 hours

: 15 after photochemical treatment e.g. within the flrst 5

' : hours or wmore preferably the first hour. For example in

- vitro or eX'vzvo the transfer molecule may be
,admlnlstered_fgr & certain time period, e.g. .30 minutes
. 3to'24 honrs; preferably 1 to 2 hours, commencing
©. 207 ' administration 1mmed1ately after or shortly after
R 1rrad1at10n, e, -g. if the end of irradiation is
':-considered as the start p01nt the transfer molecule may.
- be applled at 0 mlnutes to 24 hours, e.g. 0 to 4 hours.

. | It has been observed that even if the transfer
25 3molecule is contacted with the cell a conslderable tlme
. ~aftex’ irradiation,,1nternallzat10n into the cell 19.;'

”'stlll p0881ble. Thus, ‘for example, the transfer -
':1 molecule. may be. applled more -than an hour after
' 1rradiatlon, e. .g. more than 2, 4, 8, 10 or even-123hours

- 30" " after irradiation. ' o .

' ' Thus, 1n a preferred embodlment sald cell is.
'contacted with said transfer molecule 0 to 4 hours after
flrradlatlon for a perlod of 1 to 2 or 3 hours or longer,

. :fe g. at least- 0.5 to 3 hours. The time &t whlch the

35 'transfer molecule is admlnlstered w1ll vary dependlng on

';whether the methods are belng carrled out in vitro or in
_~v1vo For in. vztro methods the transfer molecules can



irradi ation,. ® ,

. 20" admnistration inmediately. after or shortly. after

g if the end of irradiation is -considered-as the stg ﬁ the
transfer nolecule may- be. applied at O minutes.to 24 hours, e . Oto. 4 |
hours.. It has been -observed that even if the transfer. 25 _rm!_ecul e. is
contacted with :the cell, a. considerable. tine .after |rrad|at|on, .
internalization into the cell. is .sti possrble Thus, 'for exanple, the
transfer
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take a let longer to come into contact w:.th the target

h cells. Foar. example they may take 24 to 96 hours after

admlnlstratlon to reach the target cells. ThlS ”jownney

gk wbthcthe Wakigetomelilmt o(on:asrtt akﬁaem; th prepbatgsh cel I é?r

15

‘_Q contact with

tlme“ w:.ll have to be taken ‘into account in. deceidlng the

appropr:l.ate tlme for wh1ch to admn.nlster the transfer

'g_molecules relative to the adminlstratlon of the’ .
- photosensn.t:r.z:.ng agent and the tlme of :erad:Lat:Lon.

In an alternat:.ve embodiment

'f.rather than the transfer molecule be:.ng brought 1nto o
ccntact with ‘the celle after 1rrad1at10n has taken place
-.it can be brought into contact with the. cells l.' '
| substantially at the same time as the irradiation.

"Substantlally at the same time" as used. here:l.n includes

exactly at the same time i. e.. sn.multaneously, but also

: 1ncludes the addlt:.on of the molecule to the cells

E shortly before 1rrad1at10n, for example up to one or two

~ hours before J.rradlat:l.on, providing that - the cellular

'upta]ce of the transfer molecule has not- occurred at the

- time of 1rrad1at10n and may still occur, albelt after
'i'lrradlatlon or prov:Ldlng that if cellular uptake of the
) .transfer molecule has occurred then the transfer



adm nistration.-to reach the target cells. This journey 20: time" will
have to be taken,into account in.deciding the approprlaﬂewm Q'r?for whi ch
to admV@®@Md%: he transfer ..nolecules relative to the adninistration of:
. the: photosensitizing .agent and the tine of irradiation. 1In an
~alternative enbodi ment 25 ..rather="than the transfer nolecul e ;being
brought' into contact with the cell s-after irradiation has taken place it

-can be. brwmyacumg(hﬁaﬂﬁﬁéﬂ H$E§bé£5i9fﬁiﬁga§§g§£ag&!all at the sane tine

sed herein

as the irradiati,o "Sub ant i al
i ncl.udes gﬁ’@;%ﬁ %ﬁﬂﬁe%¢%¥a¢31EU1a§|ﬁgmpam@mmﬂQp atiittled so
jncludes t ke oddmﬂghn1eﬁpdéurennlecule to the' cells shortly.- before

di ation, for one or, two  hours before irradiation,
'L:23|d?ng t hat - ce|}%1ar ke gre ?ﬁ%crﬁanEF@FnﬁbP@b&P@ has

not - oécurré@ddﬁlFWecﬁsﬁhﬂntraﬁSferembk&wuﬂeaaﬂdnphbtbseﬁfltlhﬁrftYkS Of

- t ! r y/ upt ake o
“The “trancpene and Hidig U= taRIOIok 09 doRteve BRa Ab3bmitoe - o -
26. Msy. 20§§ UB é%ﬁ?qﬂu? tQEﬁQﬁ#Q|&@¢© eg@ﬂunarvandbuslocallsed to
the sane i fiachossl dnatluddmep HE Hed 18 tichebett':f@aé’éd' 'ggéﬁ%pgawe As

.nentloned i of the itLon o e transfer

- nol ecul'e angﬂéﬁu}%geﬁ‘ rt?ﬁ%lfsl%& g:lg"ﬁgtené’r?d"ql?‘?ﬁ%% oF -theageddeen to achieve
‘the 18bovePa§§SGnilbeﬂy ofiftdc regaeet] tico wiskchdéptan aﬁﬁOﬁﬂtr&abrOHﬁ .factors

including bﬂﬁocﬁgsteho Be k! 83l 2GR T ho ! G Eer ol Boptoe and (he

‘envi ronnent. of the' cells, part 8r an in
‘vitro or.itAtQi @ SCQV§FeﬁPPF9PFﬂa¢§5@émInﬂarﬁ?ﬂlﬂﬁﬁdtﬁmsbderatlons- into

-'account ap@ebermﬁhedLlnlngs may readily be detern1ned
e _ _As a -general prlnClple approprlate COHdlthnS are
15 determined such that the 1rrad1at10n step should take
. place elther prlor to the cellular uptake of the
t'transfer molecule (assuming that the photosensltlzlng
'_agent 1tse1f has been take up into 1ntracellular :
o compartments) or after the cellular uptake .of the
-zofiz.transfer molecule prov1ded that the transfer molecule
and the photosensltlzing agent are not 1ocated in the
.i:same 1ntrace11ular compartments at the time of llght
-_exposure.- in thls latter scenarlo, clearly the transfer
o "molecule w111 come into contact with the éells at a time
25 [p01nt before 1rrad1atlon takes place Thls prov1des one
- rof the preferred embodlments of the present invention. .
. Previously dlSClOBed methods of photochemlcal
: 1nternallsation whereln ‘the transfer molecule and the
' photosens1t1s1ng agent were added to the cells prior to
30 - 1rradiation depended on the molecules in question belng
B . located. in the - same intracellular compartments prlor to
ﬂllght exposure 80 that lysis of these compartments by _
 the light actlvatlon of the photosensitising agent - .
'resulted in the release of both the molecule and the
35 - iphotOsen81tlslng agent into the cytosol A.schematlc'
-:draw1ng show1ng this is shown in Flgure 7.
In the present methods clearly the phOtOS&HBltlSlng



.As a general principle appropriate conditions are 15 determined . such
that the irradiation step should take place ei t her p@mgua§goé§e cel | ul ar
upt akwood2/44bes t ransfer nol ecul e (Assuming-'that the photosensitiziing agent.
~itself has been take up into intracellular conpartments). or after t he.

cellul ar uptake ~of . the 20- transfer, nol ecul e provided that the .transfer
nol ecul e and the photosensitizing ag ‘hre not located in the. sane:

sCenart o, Sgens IRE [N W RaBbellonbl BRu T, kb B STtIRE R Jé"a}[‘hst atcer
cells at &hﬁ martcesnl -ax®i met béfhotbei samdi dntaaceldhdmpl ace. . This
- provi des eRfpa2ftnidift$red etﬁédtflﬂgogfnfﬂg%tg%rcb s erh%;iﬁl[%etd yention

, Previously disclosed nethods of photoc i'0h wherein the

: transfer fpeshier frleditle phgterinsaddedngoalbst cpdlde atwudtlw the cells

. prios t0 BRford ad eufmr desereeﬂlsnaiaeeﬁpbeeal e i1nghtestion -bei ng

"o located : in jntracel | nments prior to.- |jght- |

- exposure so thé@% YHIMRe 29 g?tﬁgnpseb?reﬁﬁg WﬁﬂhQQﬁlw%tlon of

"t he phot o8ényet; smdglcagerand ‘indsedit tbei fiacthehateltddse metthdabth the .
.'-rml ecul e - gogrNar331 1Pl c&e%}%.]i gg aﬁﬁﬂﬁ,at”hﬁtt Q,q_s%ﬁtn#ese A schematic

...,drawi ng_showing this Is nmet.hods
ol earl y- t POUBRLbYs &heane; H@}’W@?QQEQGOI' thesgssnmprigdiRagent and the

- tramef er mhambe iy d NEHDEUEREH bRt OF h@t@&h@ﬁu&ba@.‘lﬁz HRmdded he same
~intracel I ular npar ment's at.the tine,o

_ ht expqsyre since the
“ transfer ?‘FSF&&]F hReYEG EPTRe h%n‘é‘émogﬁﬁrf’le??ﬁﬁﬁéf SPdkes after the
. cells arep&npesmhﬂnhImqﬂﬁheﬂ?ﬁnl&mﬂeﬂlbyﬂbheatéleasefoﬁhﬁeﬂﬂgsent nEthﬁé

" is as y S t r.ks at al
;surprlsmgth &Qgr not mns 1 Ng to ‘%afﬁ% 2%0%?ifhg§ry, W%gféhson for

- these surgipsiag 1dludstyntigg klibe imashowsi bn Bigpket Gcheni cal |y damged

. 've51sl es' Ameéhnaewvblﬁprmmwél Ca¥ReGE! €8 19k82omal enzymes

' ox veslcles ‘containing lysosomal enzymes, such as late

;'endosomes, ‘may reduce. the rate of 1ntracellu1ar
_degradatlon of the molecules to be intermaliged. ThlS

_ may be. due .to- reduced .transport to vesicles containing
200 ¢ 1ysosoma1 enzymes or transport to endocytic vesicles'
R contalnlng lower hydrolytic activity. In thlS way these
':umolecules w1ll have more time to escape the endocytlc
> compartmentallzatlon than when the lysosomal degradatlon
3 L 'pathway is actlve A further alternatlve explanatlon
ﬁgy  25ﬁ":cou1d be that the photochemical t¥eatment -of the cells'; ..gia'
' - leads to mlnor damage to the plasma membrane of the -
'_cells leadlng to 1ncreased penetration of. macrcmolecules
" through the cell membrane. However: experlments carried
. out. (see Example 7). suggeet that thls is probably not
3ij the reason ‘ : . _ ' '
' ' The present 1nvent10n thus relates to: methods for
3transport1ng or transfecting any molecules into the
' cytosol of living cells either in vitro (i.e. in
__;.hculture) or in wvivo, after which the molecules shall be
35 'avallable in the cytosol. ' . '
' : Such methoda ‘can- be used not only to transfer
-molecules (or parts or- fragments thereof) 1nto the .



.place. which is then foll owedby the rel ease of newy endocytosed
nDIecuIes into the cytosol. A schematic dlagran}lllust g?%?ls I S shown
in Fi gNPO2M439¢5 Al ternatively, phot ocheni cal damage to ysoso énzynes
or vesicles-containing |ysosonal . enzynes, such as |ate endosones, - may
~reduce the rate of intracellular degrggation of.the nolecules to be
internalized. This nmay be., due.to reduced transport to vesicles
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.which th a Y e Ccytos met hods
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transported to t e éur ace 0O
" out skle ofF‘PFFéh%ElﬂeFéllénaﬁh@Oc@Ihe utility of being able to

. express molecules on the cell surface are descrlbed in
. WO 00/54802. |
._ The transfer molecules whlch can be 1ntroduced into
~ the. cytosol of cells using the methods of the present
-zof:a.lnventlon 1nclude molecules which do not readlly
penetrate cell membranes. Addltlonally, the present
':zlnventlon can 1ncrease the cytosol dellvery and activity |
. of molecules. whlch are only partly able to penetrate the
L ] *membrane of the cell or the membranes of- 1ntracellular
f;g 253" jvesrcles Transfer molecules may be organic compounds
: ' tprotelns oxr fragments of protelns such .as . for example
-¢'peptides,,ant1bod1es or antigens or fragments thereof
; Another class of transfer molecules . for use accordlng to
_ ' the inventlon are cytotoxlc drugs . such as proteln toxing.
300 . or cytotoxlc organlc compounds, e.g. bleomyc1n L 8Still
- another. class of approprlate ‘transfer molecules are
'nuclelc a01ds. '
Nuclelc acids may. be used in the form .of genes
. 'encodlng for- example therapeutlc protelns, antisense RNA
35 - 1molecu1es, rlbozymes, RNA aptamers or triplex forming
-:ollgonucleotldes - Alternatively the nucleic’ acids may
~.be employed in ‘the form of non- encodlng molecules such



10 surface. Such nethods have. particular utility in the field

of - : vacci nati on, where .vacci ne conponents ie. antlgqu;pﬁ Jagynogens, may
be introduced-into a cell for presentation on the surface’ of t hat cell, .
in order to induce,, facilitate or augnment an inmune response. 15 Further

. details as to-the utility of being able to express. nolecul es- on he cel

surface are described in WO 00/ 5. 48022. -The transfer-nol ecul es whi ch can
be |ntroduced into tos of cells using the nethods of the. present
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- 'acids may,  be. enqggg non- encodi n ecures SUCh 26
-~ May. 2005 A8 10 ke @x%ﬂpm%t§9ﬁﬁh@¢|&qaﬁAQhe¢@FVantlsense mol ecul es,
arlbozynes apﬂﬁnemﬁmmmeepbexltan@ h@e&klg@ﬂMﬁJﬁﬁ&lgesuseQegglde nucle|“j
Jaci ds (P f: [ o] ctor . "decoy"” DNA or chineric i

Né%)n ‘hl@?ﬁ% Bhg Quc %QSBEC Wher e

;ollgonucleotl ific nutations i'-n the patient.
appr opri amlqlhé-qctmlmeﬁ atomdlnbraceﬂéalmy deenpartiuentfoy m of whol e genes

o Eﬁf! i Gaatlid /A0 déﬁd&é’&h&é%kh&%‘%&%@t e Ldl s % e5LQh M ecul e
- yp%&%oseneltlslng agents are known in the art and are '

: ' : descrlbed in the 11terature, including in W096/07432
.Mention may be made in this respect of di- and

. - tetrasulfonated’ alumlnlum phthalocyanine (e.g. AchSu),
':ezo":”'sulfonated tetraphenylporphlnes (TPPS,), nile. blue, ' _
" . chlorin e¢ derivatrves, uroporphyrln.l phylloerythrin,
':ihematoporphyrin and methylene ‘blue which have been shown
' f}to locate in endosomes and lysosomes of cells in
R | _culture ThlS LS in most cases due to endocytlc uptake
55}. 25-{ of - the photosensltlzer Thus, the. photosensitlzing ' '{i}”
s 'tagent is preferably an agent which is  taken up 1nto the -
- '; 1nternal compartments ‘of lysosomes or endosomes.?
'-; However, other photosen91tlzlng agents which locate to
. other 1ntracellu1ar compartments for example the
" _30;.“-endoplasmlc retlculum or the Golgl apparatus may also be
' lused It is also. concelvable that wechaniswms way be at
_work where the effects of the photochemical treatment
' are on other components of the cell (i. e.'components
, . h',other than membrane restrlcted compartments) . Thus, for
. 35 ‘example one p0351b111ty may be that the photochem1cal
wtreatment destroys molecules -important for ' 1ntracellular
E transport or veelcle.fus;on. Such molecules may.not



or aviral pa.rticle' or bacteriophage. The latter form 10 has particul ar
applicability when the transfer-nolecule is to be * USEMmad Root hods- of
gene WA The phot osensitizi ng agent which may be used S convenlently
~any such agent which localises to intracellular conpartnments, .15
particularly endosones or Iysosones__é_ ange of such photosensitising
agents are known in the art and are escribed in the. literature,
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_t had:Onenbrdegradsyd r i cExampbepaof neuch) molélcuiesf untBﬁe@eamaJxﬁlqne

Possibi || tbdHbed e kb EnaNALOEREHLER! conbbeRhIRRl SH FRra1

“nolecul es-1npor t.ant for’ 1 ntrace transport or vesicleé Such
funoleculesmﬁ%Pquﬁﬁﬁ QWbQH#4m%9€0tu931326tW§95P9@@5Ewﬁtéseéakhy be Iocated

in menbr agd Faﬂd%bmﬁ&@@ﬁt%”@ﬁta Qétlhheaﬁlﬁ()’f%%h‘é%a J3REe ?ftf‘UCh
—w;ﬁzrgfse%dawgé%%sSi B8 AoRLEL e et A oo o
-'suctl.Sm)I ed‘lﬂFéattachment proteln (SNAP) and so on.
_ c1asses of suitable photoseneltlslng agents Wthh
-l'may be mentloned thus include porphyrins, .
_phthalocyanlnes, purpurins, chlorins, benzoporphyrlns
o naphthalocyanlnes, cationic dyes, tetracycllnee and
S20° lysomotropic weak bases or derlvatlves thereof (Bexrg et
' _ al.,_J Photochemlstry and Photoblology, 1997, 65, 403-
C.409) . Other sultable photosen51tlsing agents include
. texaphyrlns, pheophorbides, porphycenes,
_ o "bacterlochlorlns, ketochlorlns, hematoporphyrln |
‘o 287 '[derlvatives, and derlvatlves thereof,. endogenous
' -:photosenaitlzers 1nduced by 5- amlnolevullnlc a01d and
'"_derlvatlves thereof dimers or other conjugates between
i photoseneltlzers ' . e
' Preferably the photosensltlzer is in free ferm, ie.
300 -+ not conjugated to any other macromolecule. However the
o photosen91tlzer may alternatlvely be assoclated with,
ﬂattached to; or conjugated to, a carrier or other :
' molecule as descrlbed herelnafter, e.qg. " attached to a
ftargetlng antlbody or coupled to a carrier such as
Y- I poly1y81ne
Preferred photosensltlslng agents include TPPS4F
~.TPPSR,"AchSh and.other amphlphllic_photoseneltlgers._



|l ead-to reduced transport of the molecule to be internalized (i.e.-the’

transfer
nol ecul e.

nol ecul e) to degradative vesicles such as |ﬁ?ﬂ% ?@ 5 SO that t he
to be internalized-can escape to the cytoso efore being 10 .

. degraded.. Exanples of such nDIecuIes not necessarily |located.-in
nenbrane restrlcted conpartments ' areéﬁfveral nol ecul es’ of

.the. mcrotubul ar transport systemlik

dynei nand conponents of dynactin; -

and for exam @referred abodinh |%ﬁb%b”§l§ysﬁésb£b G@dgactor (NSF),

.sol ubl e 15

asses of . suitable

%; ttachqggt proteln SNAP) SO on.
_photosens qé} Glpi Epe 9t9§e#§ntﬂan@9‘am@phauwhnﬁﬂlpmaphyrlns
pht hal ocym md mﬂqowmmouﬁab Obéﬂﬁ beaﬁ&ﬁe&ammh@ﬁca%&ﬁ*& hgy- ocyni nes,

ther sof (BEFET A 8 LU0 25T 4509 shabbhstesFatdgAL 0. o7, 65, 1

cationic

403-5 409Fccﬂgﬂﬂhle:ﬁﬁl@ﬂﬂmheﬁmmﬁsen5|t|5|ng agents. . |nclude
texaphyrlns- - [Ihe SAsSr hyc erioc lor ket ochl ori ns,
. hemat'oporg rin %tlgie% vatﬁ/g@&ga%d gﬁ?vﬂ? é &"L’lytg’ ‘%!'H'n%éenous.
phot osens Qﬁ%ﬂﬁ?ﬁ#%ﬁu¢aﬁﬁlbeangluhanalmdemu&tsves
“thereof,’ di rreMsrerpa)rhECuI@ﬁlygatﬁé AbetaRelrs I ERNSdy 3R Ssters
Preferablgftgga ﬂ? éﬁﬁ§4t12er ig.infree form ie. .30- not. conjugated to
-any ot her macr onol ecule 9% he photosen5|t|zer may alternatively be
asst|ateﬁlﬁhthptianaiduewuhatxnutaduamkﬁﬁmuép i@. CALKYEF eRfceier

nmol ecul e gg gﬁgggigggegg ft&lve g ' attached to. a .targetlng

anti body or cou

|er sué% as 35 pol yl'ysine.'

Preferr.ed- photGQEﬂ§FﬂeP§ﬂﬁgaﬁ%ﬁﬂQﬂﬂenﬂlmhidhﬁﬁﬂy beTﬁEGaaare A1PCS2a.

)other anpdomppolihds 8FOFesnRNS ti,zers. 26 May.2005 " - 14 'In a preferggg
~enbodi ment, there may be provi ded nethods in which the photosensitizing

_agents mhlch may - be. used are conpounds being 5-am nolevulinic acid or

15

a5

R2N~CH2COCI{2 CH,CO-OR' - A1)

_' (whereln R? may - represent alkyl optlonally Bubstltuted.by
_hydroxy, alkoxy, acyloxy, alkoxycarbonyloxy, .amino,

aryl oxo or. fluoro groups and optionally 1nterrupted by

- oxygen,,nltrogen, sulphur or. phosphorus atoms; .and R?,

each of whlch may be the same or different, represents a-

'H.hydrogen atom or a group RY) and salts thereof._

~ The. substltuted alkqd.l? ‘groups may be . mono or poly—

i:substltuted Thus sultable R! groups 1nc1ude for example
'.unsubatltuted alkyl alkoxyalkyl hydroxyalkoxyalkyl -%ﬁ?"
-;polyhydroxyalkyl hydroxy poly alkyleneoxyalkyl and the

',llke. The term- "acyl“ as used herein includes: both

g il

carboxylate -and carbonate groups, thus,_acyloxy :

'substituted alkyl groups . 1nclude for example .

alkylcarbonyloxy alkyl ' In such groups any alkylene

'.m01et1es preferably have carbon atom contents deflned
_-for alkyl groups below. Preferred aryl groups include
".phenyl and ‘monocyclic 5- -7 membered heteroaromatlcs,
. especially phenyl and such groups may themselves
'optlonally be substituted.

Representatlve substituted alkyl groups RF'lnclude

‘-alkoxymethyl alkoxyethyl and alkoxyprqpyl groups ox



esters of 5-aminolevulinic acid or pharmaceutically 5 'acceptable salts
thereof. In such.esters*the 5-am no group. may be subg’glmégmb{; or
unsub¥0iRM4e¥4¢, the |atter case being the ALA esters. Mre-particularly,
_ the ALA esters for use may be esters of 5-aminolevulinic acids 10 with
optionally substituted al kanols, ie_ Egkxl -esters or substituted alkyl
.esters. Conveni ently ALA esters whi ¢ may be used are conpounds of

fornula. 4eyh8 L& oxy W epresent

al kyl optcon substltut ed by hydr oxy, al ko .’Poé%l %PXupE 8‘5’

al koxycarB%ﬁ iBﬂ'o"y&}‘ﬁtﬁB’ -aryl, oxo.or:fluoro groups and _optlonal ly
~interrupted byPreferredkygan, esﬁéﬁiw uﬁel_|-aiﬁla!i]§hot9cssé¥i@:§@i}95.ﬂ§ atons. ;
-and. R2, e the s or diffe represents a

©:. . hydr ogeﬁ ?om o\ré[gargglr %‘%‘? Snd® If‘ne’rle ude e WheBetRt uted all
R Hyr oupR. rmpmﬂelnbﬁoanruq;aubstsuwedi atldaqyl: g’r‘lmup amd/a:hd @addh ®Poups

i ncl ude fPepPXABRALE a2Prydr cﬁép ut ed al kyl," al koxyal kyl ,. '
. hydroxyal k%xyal kYLp pol yhy roxyal ky ) hydrox poly al kyl eneoxyal kyl and

the like ; T gfhereizyy b earsemeoﬁﬂsﬂe Alnguder sany bbeng
ear boxy| .ot eshogtcebadngt eteadu - dﬁ&ﬁﬁ%ﬁ&a@lﬁ&i'dﬂ%@e@iéw gr oups

Ayt ene. S EERTBL®or Heafisar kRO Mot M T o For 3l ky

.. g¥Dups W@wr&teﬂenﬂ-wlagmo@a)m ibrec lmooen - qm@qalytmshtrmmrgd:l ic 5-7
- rrenber ed t %Qﬁg f&g‘ Syps may
t hensel ve%ﬁ%Sﬁﬁegﬁtalgg%gI%?yab bstTtut egaﬁﬂé' es at i ve subst i tuted

+al kyl® gr CTRRURS “‘PXCFBH&E‘&PKHP)/@M cayhaak Paana - aftewevesxy propyl . gr oups

Jor WO 02/aﬂ.‘éll619.'5 dfolpy 208%ainihg a@/lwwaetéyl 8 A& Hildpd r 0,
acyl oxyprolg) yto gé0ugusldegﬁ:pei{):I:L\:ﬁ.llyy | O)(eyfn?:'a@ly up to 4 carbon atoms

15 . are preferred.-. _
_ Partlcular mentlon may be made of ALA—methylester,
' ALA—ethylester, ALA-propylester, ALA—hexylester, ALA-
. heptylester and ALA-octylester and salts thereof, Whlch
' represent preferred photosensit1z1ng agents for use
_ zﬂfi:.accordlng to the invention.
' : Necessarily, the photosen81t131ng agent is
:::contacted with a céll prlor to 1rrad1at10n waever,
. unlike the transfer molecule, this agent should be ]
S 'admlnistered suff101ent1y prior to 1rrad1atlon such that
f;& 25.: 'on 1rrad1at10n said. agent ‘has been taken up into an
B ' “1ntracellular compartment.- Thus convenlently sald agent
- ias applied 1 to 72 hours. prior to irradlation, e.g. 4 to
: 48 e. g 4 to 24 hours prior to 1rrad1at10n.h Agaln, as
: dlscussed above in connection with the step of hringlng
30 - the“transfer_molecule into contact with the cells, the_

' -timing'of'adﬁinistration of the photosensitizing agent
to achieve contact with the target cell in ‘relation to
the time p01nt of 1rrad1at10n will depend on the time 1t

_ will take for a photosensltlzlng agent to reach the

- 38 - :target cells and be taken up by them. This time may
vary. dependlng on whether the methods are belng carrled
_out in vatro oxr in v1vo and on whether the .



Preferred ALA esfers for use as photosensitizing agents.. accordlng to the

i nvention, include those wherein .5 Rl represents aggl 0o el tuted al kyl
gr oupv@an2Ia4386 each R2 represents a. hydrogen.atom As used" er‘el n, the term
"al kyl" includes any. long or short chain, straight-chained or branched

aliphatic saturated or unsaturateq_gﬁﬂrocarbon group. The 10 unsaturated
~al kyl groups may be nmono- or polyuns rated and-include both al kynyl and

| k I r cant 4Q .carbon at ons. -' However,
Ao gt scraRiofl PUPSITRECC Y TR Mgl LB b 4 e 2 g
especi al |digfat Fhbey ugnt @11 @éﬁl@@n dtods 11!@0rtam¢ prtefterutes. |

. Particul qrhomém@ﬂtmyn et de ahe Bbénﬁtfaib\éheﬁkeby eﬂé“‘target
et hyl est: :}a%{ yle t ALA- hgg | e. ster

'.heptyleate cfﬁ?@ ?§F18ﬂdt FFSP9ﬁ€Pe0f3a®ﬁ|@Eeﬂﬁeﬂﬁeséme -
preEtrrewﬁdnnamneﬁlimzcogtagenWithoeamaecaﬁls iﬁﬁgq?dﬁéﬁf) qu5nrent|on
Ne ot gsgnsitising agept. . i,s, . contacte cell prior
| Necess. arieaddn ol 85gNS kLS 2R0R, 7e poRRRl SpRd et G OOl BrIOT
- be admnﬁQﬂ%#ehP%%ﬂil%fﬁntlg bei 8p hgursnadramaynbeumbmdveﬂ.Zﬁxﬁﬂ

~irradi at ichtaad d&mtﬁ’é&fﬁt@?% peesy Eék%rflﬁlhﬁwg ne e:9. for moxe

. intracel |l .yl ar ar t ment us_conveni ent sal I'S app ed lto
[=72 houréﬂﬁ?}3$m&§qF?%mh%Igon og. {0 QlFBte§8t@ 8- h@“FB 2&.8ouds 'prior to
. i ra&di at ibour .to .Adsiurs abn agenusEede aRadeuinl. COHHECthOHhMﬂth }Pe St?ﬁ of
bri ngi ng 30- - fe nDIec e_into, contagt th the. cells e
Jotim gg gf admor’f‘hﬁteor a%ﬁ(}a én? g#%’sﬂe‘ﬁgl?? nﬁ aﬁgﬁ to achi eve cont act
with t hePhateaensdtising Agenband theettanefeni moletulsr tadbat i on Vi |k
" depend oaﬁt&eaudeevtntawéénakﬁayfeé ﬁttgﬁﬂéaseﬁ%y agggcigeatg to reag

f;the 35 -tarqet cells, and be taken up. trme 1 _
dependi n§*h \ﬂrf‘etq%’rjut‘?r?et%t%d%n%r%rm% earriey m@&ecuhewt ro X or in-

-'V|15 andtamgdnﬂﬂng'deECuléMD&Efﬁééﬁﬁrs which can act to

-fac111tate or 1ncrease the uptake of the

1'photoeen81t151ng agent or the transfer molecule or can
- -act to target or deliver these entities to a partlcular
: cell. type, tissue oxr 1ntrace11ular compartment .
'2'20?5‘-Examples of- carrler systems 1nclude polylyslne or other
' " polycatlons, dextran sulphate, dlfferent catlonlc '
':zllplds llposomes, reconstltuted LDL—partlcles, _
-;sterlcally stabllleed 1iposomes or adenovirus partlcles
o These carrler systems can generally 1mprove the
25 fpharmacoklnetlcs and 1ncrease the cellular uptake of ‘the gf)'
gtransfer molecule and/or the photosenaitlzing agent and
"lmay also direct the transfer molecule and/or the_g
1 photosen91t121ng agent to 1ntrace11ular compartments
_ that are eepec1ally beneficial for obtalnlng , .
- 30 - photochemlcal internallsation, but they do not.’ generally'
' | - have the abillty to target the transfer molecule and/or _
ithe photosen51tlzing agent to specific cells (e g
“cancer cells) or tissues. However, to achieve such
_ 5 epeeific'or SeledtiVe targeting the carrier molecules,
35 *  the transfer molecule and/or the photosen31tlzer may be
':asaociated or’ conjugated to speciflc targettlng j
‘-molecules that will promote the speciflc cellular uptake




26 May 2005 administration is direct to the target tlssue or is at-a.

distal site. In all cases, it is inportant that the €%} tizing agent
has D¥@82M436n up by the target cells. before irradi atlon t ‘es’ Pl ace.
Said agent may be 5 maintained in contact with said cells imrediately up ‘to
irradiation, e.g. for.1 or 4 to 72 hoyrks,. preferably 4 to.24 hours,
.e.g..12 to 20 hours, or may be renoved from contact imedi ately prior to

irradi atiofi, thegtrhnefmf moliémé mwt&éslﬁe& cbPisl8,-MiBULEE 1O 8.
.hours e. §u % %%rggg tno Zi in. nt - medi um ~QOptionally, one
ot her %l g figle gf‘?glﬁbrﬁﬁEthﬁnBrﬁﬁéf@ransf er
_ m)l ecul e m%lﬁgulentpodu@mqaiﬂm]@l‘Icso“@@frhﬂeﬁtbachad ake or associated

with or pare] t . e 15.targetting '
) ﬂéﬁﬂy Beﬁ@%l%rlaﬁo f‘orcac;ﬁt% Cﬂ% élgoé“%?hempg

nol e uI es, or vecii whi ch can-act to se the uptake.
of t oot SERALLPREARY - agent or the transfer nolecule or -can- act

" fo-target or citany o Efferenen it 112y wpééawé %anCEL| embYBeql| SSUE Or
-~ intracel |é;|% l? ggggg 1&'5;;@ c rri-er syst I'nél ude
pol yl ysi ne" 0t Ot her ﬁ?atl %"r R ¢ Newt Yexki oni c
.. lipi ds;A¢agosBebs, BBGeCGEQt-ELUCII;e(B:HJJann,arGJ Cétesal s{e998p) | ynst abil i sed
- |i posomesgdiie aﬁg@igéﬂ,r5§ EQBFEEJ 1d‘g}‘eseet car ri erdc%%/fﬁsncan general ly

i rrprove t.hei 25 pharnmacoki net qSRhereass 't'he T8t ake of the
traf&fer %%%ul%e%nWBk)thBen%& Hemid Ruarpldgehtd antiLogogy al so direct

the t r angherr M@l eBileé@hnblle 1NOLGeNE 1, § AR Jo intracel lular

. conpart th al L benef|C| al ‘for obtal ning.. 30

" phot ochen{gosqo)l’n'?ée?lh%e?gﬁ lﬁ do not generally have the abi.l i ty
p

~'to target the Therederiepl moméeuaedhnﬁ/ort fm@fwx@%iﬂﬁxig“ &dd!bé\ﬂf‘é‘t to

speci fic o} s (b r s eer chi eve such’
specjfic or. selecti v%i:?g%gétflsﬁg ?he c&f rniﬁ‘ﬂga?f_ﬁde&ﬂ ef'i'é transfer

molecul e HEI @ hEpHichesehetepeasitiyibg ‘agreadcicat d:ebtdt amiljulwt ed to
' speci f | manieargetdi NEsreil 518t B tiirgetALATHA ddI SPGElY 1S el I ul ar

. th ake V\Q 0%{ 44?.’1%6 for example adenovirus particles are used as
.carriers then the transfer molecules may be . 1ncorporated
: w1th1n the adenov1rus particles. For example if the
zog:z,transfer molecule in questlon is a DNA molecule encodlng
.a protein " or an RNA molecule, then the DNA is
'riincorporated 1nto the virus vector and after _”: _
_,:photochemlcal internallsation the DNA molecule w111 be _‘
o present’ at the ‘correct . 1ntracellular locatlon so that '
' 25i-'jexpre881on of the encoded molecule can occur. , ,
. Expressmon of such molecules can be controlled by
;_deslgnlng the vector by methods well known and
documented 1n the. art . Fox example, regulatory elements
' such as for example tlsaue spec1fic or regulatable
30 . promoters can be used to obtain tlssue or dlsease
L specific’ or regulatable expression. For example the
]tlssue spe01f1c promoter melanoma  specific’ tyrosinase
Lpromoter may be used. Regulatable promoters such as
_ 'tetracy11n~regu1ated promoters are well known More
35"'.examp1es of specific or regulated promoters that can -be
-:employed in- the present invention can be found in Hart
I. R., 1996 SeM1n. Oncol 23 154~ 158 Hallahan, D E. et



- 17 26. May. 2005 of the transfer nolecule into desired, cells or I ssues.
Such targetting nol ecules may also direct the transfeﬁewgglzggyl eto

| Nt rv@Rd2lddbsy conpartments that are especially beneficial “for obtaining
photochemi cal 5 .-internalisation. I\/any different targeting nol ecul es can
be. enpl oyed, - e.g. as described in Curé D.T. (1999), Ann. New. .York
.Acad.. Sci.- 886, 158-171; Bllbao et aI (1998), in Gene Therapy of

ncer (Y0 el g b eﬂ‘f”‘%ﬂ o kB 0598 S cicham ?“3'

*(2000) ; . 264K ‘m%mcer Re#0- £Q4 IFB§~G§|4|4|,eM1ridIQ;c.ullé aamkd oWheéhanj ar gett. i ng

di ff er enffBettarti k10r1idi g¥ekks

ol ecul e Jmay; 397 asgoml abife R ;0% R at’)ﬁ%“ﬁd@@ tegpsfer 15

mol ecul e to the photf osensi ti zi ng agent or_ . the sane or
heckc-e - nﬁ?‘doé‘“]tkeﬁi F{V-for. exanple
adeBovi r 29 owgr tieéRdsagenetts ed63s 17@anBigr Lidtabddle 11 ansd@s, nol ecul es may

0% ancy o Bt ! B Gaa0E 305 R o e L SRR L 20

. or: an- R\Gems! Made, 1t heﬁltaheSDEAn M. AL ncmm,atlett.ﬁaamcehelwsr uk8 yect or and

after ' e

m_

B r gl t LD?A resent at
- the corrg(%%%lt-ﬂa?e 1?4/?% oglat ?glg' g%%tkrr?? 5 " expreSS| oni.of ‘Hg encoded
ol ecul e GhaR odiPL - ' BxpPa3s5Faf i oflagyeh B -c andkdntarlibe Bdhtrol | ed by

desogni ng.ood, hesmegr OOnleUEt‘l’!QﬁS waldth. ey arsts-tmwrramhed M@. the art.

" For exa I at o ele S C i Ssue speC|f|c or
. regul atg% g(ga_n fﬁ"oﬁﬁfer af‘rség gég‘é't 3“6%%@2 #s?s’ife"?ﬁ 8 di sease
. .specifi ctdnen'eamu at abl e expression. For exanple the* tissue specifi c - (j

t | ¥
- _%;gm)af;brg gr%%é%fbﬁéﬁ abéé(r&s' F.%%S £ HRO e o &'ﬁﬁ.&e {2y

““wel | - knok@rgetsing 3501%§%‘6119I ez: ve¢§9§cmﬂwcber wsegme’dmdtmm@ns that can

ers_suc I'n. -regul pronoters are

belS enplreye@sting e PECESPE MAYeBE PRotdedPdr QURGIE AN ts, g.
__-'v1ral vectors euch as adenovirus may be carrled eg in
- a llposome or polycatlon structure
. Preferred carriers and vectors for use in- the
: present 1nvent:|.on, partlcularly for use in con]unct:Lo_n :

h-20f5=~w1th the transfer molecule, 1nclude adenov1ruses,

h-_polycatlons such as poly1y51ne (e g. poly-L lyslne or
Hpoly D- lysine), polyethylenelmlne or. dendrlmers {e.g.
,;cationlc dendrlmers such as SuperFectQ), catlonlc llplds
. guch as DOTAP or . Llpofectln, peptldee and targeted
'25.: 7vectors such as e. g.ltransferrin polyiyelne :0L targeted ffa'
' ¢adenov1rus vectors In a particularly preferred _ '
”iembodlment of ‘the. 1nvention the carrier is adenov1rus.
. Such targetlng molecules or carrlers ag. described
'fabove may algo be used to direct the transfer molecule
30 - to partlcular 1ntrace11u1ar compartments especlally
. ‘beneficial for the employment ‘of PCI, for example
llllysoeomes or- endosomes :
I The 1ntracellu1ar membrane—reetrlcted compartment
5_may be any ‘such. compartment which is present in a cell.

- 35 -Preferably the compartment will be a membrane veelcle,

'ﬁesPecially an ‘endosome or a lysosome. However, the
) ~1ntrace11u1ar compartment may also 1nclude the Golg1



~ _adenovirusg

. R,. 1996, $em n. Cncol. 23, 154-158; Hall ahan, - D'F et, 260, May. 006
WO 02/ 44396 - 18 al., 1995, Nature Med. 1, 786-791; Wﬁayﬁﬁ‘ﬁ et al.

2000, WQade96 Res. 60, 1637-1644; MIller,. N and Whelan 1997, Hum
Gene Ther.; Wckham T.J, 2000, Gene Ther. 7, 110-114; hbttelbeck D. M
and Muller; J.V., 2000, Trends GCenet. 916 174-181; Clackson T., 2000,
Gene Ther 7., 120 125: Freundlleb S, et al., 1999, J. Gene Med. 1,

4-12.; Spgpbalat cﬁggg, Aﬂ&i e 3223-31, Harvey, D.M and
Caskey C. Tﬁb#_ 1&5 ° dﬁﬁ18.§etﬁgu%,, 12-518; dary, B.M and

Lyerly, H K., Tée ,.ta&@ ?eh'é: ipn efen tRopekimmter thes5-574. Luna, MC
et al. Cgpnecoslaemta(hﬂ@%?gé@e%a Pheakse 1@5@{ a&ee,&dlh@etﬁi n. |AS t
-rrentlone nor e an _one., carri er ar nol ecul e or vector
- may be us‘é% %ﬂutegn L#;I%focefg‘“ﬁ%? ‘&%\ﬂpﬂﬂo%ctlﬁr g%r?afig: ke pF&F ded in a
. carr®er, exgmpller,althﬁeaayeslmg:tthaenddenbensmsmf bhecdnightdmagg. in a
Ilposorreoroepglem@teerw SHIHAIHE o BhE yﬁglaeesaﬁaat%iﬁgn g ors for use

- in the pres |nve |on par icular use_in con |on with
“the transHep I nAdfe SRIFEHPraseswepd| Feawnode shenaxt.

poI yl ysi nﬂ?héEtgmep(fldr Iwﬁwu rtﬂlé)rceI)Dé yaBe! ggbBeed pel mg,hxl &aelanene

o) dendr| oY é D%F %&blonl ndriners, such as SrgerFeg&( cationic

| Jllplds % R pBA Iﬁﬁﬁﬁ%ﬁ: i HVRPL PR HAE Y gef'B8 25 vectors such
- as bOtraneféicuencwopﬁ)nheuanuﬁrne&rﬁnEﬁonadénbherUSamefeﬁrs In a

' partlculaﬁbxgggg tahﬁg,tﬁﬂpgghggﬁ%es ééeargeto'5¥89858§ LE% carrier is

rgeting schbed above nay

- al so' be. uvdegregsed ﬁ&ﬂ?ﬁﬂﬁ?tQQﬂ%#thﬂDL%cn¥@f38©edtéepathlo@l&ume

‘i ntracel I gbar tﬁerrﬁ&temat&cﬁﬁmﬁldép&w@f bk ghef hotéseﬁgﬁ’t%@m of PCI,
s for exanp%se gog éﬁ igges The |ntraceuiuLar £ane ‘estricted
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: 15 target cells or. tlssue and the overlap between the -
absorptlon spectrum of .the photosensitizer and the
h'em18910n spectrum of the light source. Generally, the
_1ength of’ time for the irradiation step is in the ‘order
_ of minutes to -8everal hours, e.g. preferably -up to 6Q
-203 s mlnutes e.g. from 0.5 or 1 to 30 mlnutes, e.g. from 0. 5
to 3 mlnutes or-from 1 to 5 minutes or from 1 to 10
::Lmlnutes e,g. from 3 to 7 mlnutes, and preferably
_4.approx1mately 3 mlnutes, e.g. 2.5 to 3.5 mlnutes
o 'zApproprlate light doses can be selected by a person
| 25" ':skllled in the. art and agaln w111 depend on the
| .:photosen51tlzer and the amount of photosensitlzer
-laccumulated in the ‘target cells or tlssues For .
example, the llght doses typically used for photodynamlc
. treatment of cancers with the. photosensltlzer Photofrin _
30 - and the protoporphyrln precursor 5~ amlnolevullnlc acld
. is in the range 50 150 J/cwm® at a fluence range of less
fthan 200 mW/cm 1n order to avoid hyperthermla " The '
- Light doses ' are usually lower when photosensitizers with
Thigher extinctlon coefflclents in the red area.of the
35 - . v181ble spectrum are used However, for treatment of
vnon-cancerous tissues with less photosensltlzer B '
_accumulated the total amount of llght needed may be
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o ancers w.th phot osen5| tizer Photafri n -
©°30- and t9fllst cﬂ%%o?%y%PnVﬁVecBPEAFCS‘%%I@Pﬁﬂ’f’t_“?ﬁ% ¥acid is in the

~range 50-2150 J/ tng-natlaitl aalacgerxaﬁggedﬁlonlmshurﬁm 200ha¥écn? in
-:_order to q¥0| £R£§££h§éfécu1lh§s associated with an adenov1rua

| .'carrler, for in v1tro appllcatlons an exemplary dose

‘ would be between i- 1x1_0S physlcal virus.partlgles,_e g.
 1x10%-1x10° befticles per cell and for in vivo

: .zojrz-appllcatlons the molecule to be 1ntroduced in .
- assoclatlon w1th the. adenoviral carrler may be present
Zfiat a concentratlon of 1x107° to 50% such as 3x107° to 50«,
- e.d. .o. 003 to. 30%. e.g. 0.2 to 10% (w/w) of v1rus
_ *partlcles 1n the final composition for. use in vivo 1n _
:25,f Twhlch w/w. refers to. the weight. of ‘the. v1ral carrler in 453-7
“addltion to the molecule to be lntroduced relatlve to
-qFthe welght of the final composition. If used 1n 1ml
,.1n3ect10ns, this would correspond to a dose of _
. _ approxlmately 10° to 10 physical viral partlcles.n
300 - - The methods of the invention will 1nevitably dive
. rise to. some cell kllllng by virtue of the photochemlcal
}treatment i. e. through the action of the
'photosen81tlzlng agent. However, this- cell death will
_ " not matter ‘and may: 1ndeed be advantageous for wmany of
. 35 _the appllcatlons (e.qg. cancer treatment) and the methods
.of the 1nvention may be modified such that the fractlon
_.or. proportlon of the surv1v1ng cells 1s regulated by
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~cancers. Determining the appropriate doses of target nolecules for use in
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. or plurallty of cells, substantially all of the cells,
;'or a 91gn1f1cant majority (e.g. at least 50%, more
.preferably at least 60, 70, 80 or 90/ of the cells) are
_ not killed. ThlS of course is not always deelrable _ |
f_-zofiz.espe01ally when PCI is used to 1ntroduce cytotox;c
. transfer molecules and further cell killlng'ie nct
:ridlsadvantageous. Cytotoxlc ‘effects may also however be
_‘achleved by u91ng for example gene therapy in whlch a
o "therapeutlc ‘gene is internalized 1nto tumour cells by
.25;":the method of the 1nvent10n e.g. so that these cells _
- . will, produce 1mmunologlca11y active substancea that will
-g.1nduce 1ocal immunolog1ca1 killing of remalnlng cancer
cells or 1nduce a systemlc immune response to the tumour
f cells. In such cages, clearly after PCI treatment a
30 proportlon of v1ab1e cells are requlred R
. The advantages of the present methods and the _
ﬂsequence of - treatment. steps, especially the embodlments '
- wherein the transfer molecule 13 added to.the cells" '
‘after the" llght 1rrad1atlon step, as compared to the
35"'-prev10usly descrlbed methods are )
: g-a) photochemlcal damage to the transfer molecule
s’ dlmlnlshed°'
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_ to the cytosol occurs thereby substantlally decreaslng
the p0531b111t1es for lysosomal degradation of the
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200 s These advantages are in addition to the advantages

assocmated w1th PCI methods of 1nterna11sat10n of -
o molecules‘per se,_1 e. 1) there is no restrlctlon on the
- 8ize of the molecule to be 1nternallsed and . delrvered to
. the cytosol as 1ong as’ the molecule can. be endocytosed . _ ,
25 . 7by the target cell;: '2) the ‘methods - are not dependent on ngj'“
~cell. prollferatlon, 3) the methods are site spec1flc in
. ' that only ‘areas exposed -to light are affected 4) it is
".i not oncogenlc. _ _ Ce T
' . The steps of “contactlng" the cells w1th a

. 30 - photosens1tlslng agent and with the transfer molecule

- may be carrled out in any convenlent or desired. way.
Thus, if the contacting step 13 to be carried’ out in
vitro the cells _may" conveniently be malntalned in an
. 5_aqueous medium such as. for example - approprlate cell
; 35 'culture medlum and at the appropriate time p01nt the
'photosensltlslng agent or transfer molecule can 51mp1y
. be- added to. the medlum under approprlate condltlons, for
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cells. In such cases., clearly after PCl treatnent a proportion of viable
cells are required. "The' advantages of the present mepd My 2004- t he sequence
of tWOMUMMNG - steps, especially the enbodinents wherein the transfer

nol ecule is added to. the- cells after the light. irradiation step, as
conpare 35 . previously -described 'ngthods are a) , photochemi cal _
~damage.to the transfer nolecule is dimni.shed; .10 . WO 02/44396 - 22 26
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“conbi nation _wth hot ochem cal treatnent nmay be' perforned
after suf§FE éi%‘ gﬁﬁm%ﬁh ﬁEQFgglOn foll owed by e.g. intratunora

~injection or Qheotpimt¢ama$1tmlmngsagentodsobrblmghtr dntfercontdasl e,; O
t he- met h d t f e. the
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} a therapeu iC ul’e ferent, clinical situations
and nor eB™ igahgf ‘i gggdP?FFtﬁﬁtaFop oteRereitdzingiagental | esi ons
in a cI|u5edlamdnnhe(nellrmypéoreTnakcogcengraaheh O tthee . wi ndow
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'&,lnternaILsatl n.qQf . -nolecul es 1) there-is no re
EFd8ﬁ§Hﬂ9%u9ﬂ§3?¥)TﬁF n?%f%a?F§EHtHﬁ89déFFvéF§§“B§e % he cytoso

‘ as long eSgt.heneolazculoa:e:a:mt:baacemi@]:afoeeﬂpaﬁﬁmehus ahcbelyts&ﬂeir cetl; '
..2) the -dEEEBBQ%d?reﬂB¥ (§§§§ngéhggosensltlslng agents used in
15  the Examples hereln may be used at a concentratlon of
- for example 10 to 50 ug/ml. For in vztro use the range
. ‘can be much broader, e.g. 0.05-500 pg/ml. For in vivo
'human treatments ‘the photosenalt1z1ng agent may be used
4 in the range 0 05 20 mg/kg ‘body weight when admlnlstered
h-ZOrZ:“systemlcally or 0.1-20% in a solvent for toplcal
' o appllcatlon In smallexr anlmals the concentratlon range '
-~umay be dlfferent and can be adjusted accordlngly. |
: The time of 1ncubatlon of the celle w1th the
_ ] photosensrtlzing agent (i.e. the "contact® tlme) can
25,; lvary from a. few mlnutes to several hours, e .g. even up
‘ uto 48 hours or longer The time of 1ncubatlon should be
-such that the photosensrt121ng agent is taken up by the
: approprlate cells.
. ' The - 1noubat10n of the cells with the -
30 - photosensitlzlng agent may optlonally be followed.by a
- .period of 1ncubatlon with- photosen91tiser free medium
before the cells are-.exposed to light or the transfer
‘molecule is added.:
N _ '“Thettranéfer'mOIecule can be any molecule as
.35 - ldlscussed above and is brought into-contact with the
. :cells at an approprlate concentratlon ‘and. for an
. appropriate.length of tlme. Surprlslngly 1t has been
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The ﬁéé "contacting” the cells with a 30- photosen5|t|5|ng agent and
with the transfer nolecule 'may be.carried out in any convenient or _
desired. way. Thus, if-the' contactlngustep is to be carried out in vi tro

~the cells may conveniently be maintained in" an aqueous medi um such as.for
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VIV human

1mproved speCLflcity of the uptake of the molecule
u_Thus,lln selectlng a tranafectlon time for any method
an appropriate balance must be struck between. obtalnlng
. a sufficient uptake of the molecule while malntalning
.20 “suffic1ent spec1f1c1ty of uptake. e
N In vivo an appropriate method and tlme of
':1ncubat10n by whlch the transfer molecules. and
':}photosensitlzlng agents are brought into contact w1th
_ ‘the target cells will be dependent on the mode of
25-: 3adm1n18tration and the type of transfer molecule and " .ﬁj"
--photosen91t1z1ng agents For example, if the transfer_
'5molecule is injected into a tumour which is to be'
fltreated the cells near the injectien point: will come
'.into contact with and hence tend to take up the transfer

~-]_30;_* molecule more rapldly than the cells located at a

‘greater distance from the lnjection p01nt which are
_likely to come into contact ‘with the transfer molecule

at a later tlmepoint and lower concentration In"'
:taddltion, a transfer molecule given by 1ntravenous

35 'injectlon may take some time to arrlve at the target

cells. and it. may thus take 1onger post admlnlstratlon
. e, g._several days, in order for a suff1c1ent or optlmal



phot osensitizing agent (i.e. the "contact" tine)' can 25 vary from.af ew

m nutes to severa .hours.-e.g._ even up to -48 hounsgywﬁ? . The tinme of
I ncuRatgrarsgoul d. be such that the phot osensitizing agent 1s taken up by
the appropriate cells. The-incubation. of the cells with the. 30.

phot osensi tizing agent may optionally be followed by a. = period of

i ncubation with photosensitiser fré&e4%dium before the cells are-exposed
“to light or thet ecul e The .t ransfer nol ecul e can be

sfer
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t he contact ven sever a hours a ation. An

appr opr i &he @mﬁﬁhﬁrQﬁlfhﬁcE#P%@SQQFéﬁﬁﬁﬁéﬁ agpatdilmyorraldes of fici ency of

~upt gke * ghel RemdTYLGRIN s EHEEL bANrEgLerbRe £68! indiR Ruest Iéétlﬁs and the
final concentration it is pk%ired to achieve'in the.cells. Th

"t'ransf ed® JEVQ . thus Likely tapvaky depppding, on fhege an r whi ch the.
nDIeculeeemerlpanametersmnth the cells can be a few mnutes or up to a

%e;vnggrantl I %fﬁrﬁeﬁﬁg%'%o%‘r tséfﬁ‘%%&é gﬂFehggu%LﬁS O@nqu ‘J°01’09 hours. or for
U exanpl e BONE wempligated  thawuis Uﬁtsohoﬁhg eademénynajcqncantreased
tfiasf eCfoithd igtedtntd! {nvaneibh Sibnat 1e1 caned suileaka &, teige Mol ecul e
- time at which the molecules come into contact. with the
_.target cells must be such that before irradiation occurs
o an appropriate amount of the photosen51tlzing agent has
been. taken up by the target cells and either: (1) before
18 or during 1rrad1ation the transfer molecule has either
.-been taken up, or will be taken up after sufficient
;'contact Wlth the target cells, into different .- '
_intracellular compartments or {ii) after irradiation the
_ transfer molecule is in contact with the cells for a
20"‘-period of time - suff1Cient to allow its uptake into the
B cells; Prov1ded the transfer molecule is taken up into
. different: intracellular compartments to the .
“uphotosensitizing agent, the transfer molecule can be
o "taken up before or after irradiation. '
25 . The tern ngell® is ‘used herein to 1nc1ude all
' geukaryotic cells (1ncluding insect- cells and fungal
",cells) _ Representative "cells" thus include all types
;'of mammalian and non-mammalian animal cells,. plant
; cells,'insect cells, fungal cells and protozoa
30:je' The methods of . the present invention may be used in.
- vitro or. in’ vivo, either by in situ treatment (for
:example by . utilising targetting moieties)  or by ex vivo
' treatment followed by the administration of the treated
©  ‘cells to the body. _ ' _
35 - The’ methods of the present 1nvention may be used
“for example 1n the treatment of cancer. Several
‘-photosen51tisers accumulate preferentially in neoplastic



in question. However, the shorter incubation times, for .15 exanple
mnputes to. 1 hour seemto result in an inproved 26eMay2e08y of . the.

upt aMOG¥4438 nplecule. Thus, in selecting a transfection ti me for any

nmet hod, an appropriate bal ance must be struck betwe.en.-obtaining a

suf fi ci ent uptake of the- nol ecul e whidge mai nt ai ni ng 20 -suff!_m ent

' -specificity of uptake. . In vivo, an appropriate method and time. of

l.ncubat i oBisbyewh)i ¢hel bR lldaisdeEy Mpbecyl %%md’i:n%véilh(]% psensitizing agents
‘are brough& |nto gont act Ihe targ t cel e’ dependent on the
nmode of 28Y%F gtlrsﬁureo Wtﬂﬂuié(&ffﬁ%%’ﬁfé? £ tecdbetin-mM

. -phot osenthn.szfagta»gemay JEorscﬁmrmehses, shcht e tﬂ&n?:fhréam TTH ecul e, It?]

i nj ected t ugmu is 't e.-cells near the

. |nj ectlontgglgﬁtés' s Pyﬂ (ihl REO." ‘g%tggt %S'tatﬁcp’r?é}fc ¥ to take up
" the ﬁranslP@FtlQElﬁEI abmt@amtrmwyagean mlaer beelHardedmat as a4 a great er

cont ance"&f@ﬂuﬁmaf' e O R et N8N ARt kel A2 SO et
~_cont act the trans ecule. at a'la
" concentr aﬂlﬁﬁh 'aﬂ’ﬁ’ﬁﬁ"gﬁ'e% whichway Beeof é’lé-lwlb}nﬁﬂﬂmnous 35.

injecti onfm:ayttaktmenmeotfl BRI hye ai-et hést&li@ﬁad 1ﬁﬁ‘|1|o$v c’a\jd}d nc%t may
thustak rs (3 |on . ra order for a
suf fici eﬁ'tlﬂ)eo%ﬂg l|q‘(rgrél et c&‘ﬁ;ﬁég Z%e QE ﬁfﬁ of the.

. traksfer %‘F@%@feand bergetited o m:eq:afget cedlk bly tnemumeofT hthes ame

consi dera;sr@aén@finvéﬁuiaﬁ 2Pl difind N6l BRe %1#?%&' i{&%{éon & U' red for

-the uptake of hot osensi ti zi ng agent into

“adni ni st rEEFHR i?e‘a | Puaht 8 mod@cHiRal Qehes mphegniesi s edkbed i kel y io{)]
‘vary depeaitome on lbﬂkedand othRir MURE@IEES . whichevaiigae! epe  al t hough™

Concent MEES o3 T BB S LGP et e Tt e

antlbodles, transferrln, photosen51tlsers, apoB on

)

E reconstituted LDL—partlcles) can be used. The advantage-
;'of such a comblnatlon treatment would be 1) enhanced
_cytotoxlc effect in deeper layers of the tumor tlssues
, since 1ow and -subtoxic doses of light are suff1c1ent for
20 dlsruptlon of lysosomes and endosomes; 2) enhanced
o spec1f1c1ty of the treatment since. PCI is only given. to
':;the tumour area. _ : ' .
Methods of the 1nvent10n may also be used for
. 'treatlng varlous other dlsorders, as dlctated by the
' 25§":select10n of the molecule to be 1ntroduced into.the . f{?‘
- cell, 'such as rheumatoid arthrltis, artherosclerosls and
“:other cardlovascular diseases, ‘virus and other '
1nfect10ns, psoriasls, solar keratosls,_wound healing,
fracture heallng, wartg and inherited genetlc dlsorders-
30 - such as cystlc flbrOBlG, Gorlln's syndrom and- ataxla--
' '_telanglecta51a _ ' :
o The methods of the invention may also be used in
' gene therapy, i.e. ‘the therapeutlc transfer of genes to-
__:.'a patlent's cells. Gene therapy is promlslng as a
35 method for treatlng many diseases such as cancer,
“cardlovascular dlseases, v1ral 1nfections, monogenic
‘-dlsorders such as cystic, flbrOSlB and many other



time at-which.the nol ecules cone into contact with the target cell s nust
be such that before irradiation occurs an appropri ateggPadys of the
phot osensi ti zi ng-agent has been taken up by the target célls and either:
(i) "before 15 orduring irradiation the transfer nolecule has either
been. taken up, or, wll be taken up,_ a%,} er sufficient contact with the
‘target cells, into different intracellular conpartnments or (ii) after

i rradi atl%ridiecléﬁ@nxsﬁéh 481 e6dbe BRsCRIERR! vl (N dde cells for a 20,
pexiod of. tine.. suf ICIEit to allowits upta Into cells. Provided

the transfFaoHdieane PLobigunin gepay Sherdpﬁ'f épéﬁw idist rl‘dtﬁelhltg‘lar

conpar.t rremﬁi:l.dmnd'ye amﬂoépsemﬁh.tb.tynefaggab t&Bﬁstflé%n%le%! HWI{&,%" edcan be
ce -1s used-

tak | tio :

' ,hgr'ginnufo i ncl u%;e ‘%"?r euk h%’o"ﬁlg E‘??‘P?ES( MARY| ?&fﬁg?ri%ct cells. and,
funfal ~ CapElerRe R seeThergecatecbed fbnrsachclburdag gaalﬂe @ﬁ%ﬁ&fé}'_ﬁ

. manmal i aana ﬁg)ru{@fg@l arhénéﬁﬁllnpf@t}slhgglyc tghlcce: ect cells,

funga1 cel .an r.o, a. 30 res nt ention rraybe
“used in nér"plrip*ﬁ?‘?/oan‘él’t’hﬁﬁlb?YFhe@ﬁt ganr bat memtl(orned buwnpl e - by. .

tt 2hgeNwitA!
targe mg;omflazt |jﬁ§)v,tv@rg®:¥e eeshera(py héé {néﬁ Cuf:ﬁ ll@‘é’t‘i_legé ?r%t%ﬁo ‘s of the

'admnlstr 1 he eII :
“present |nven |g:frt1‘errgna e’ﬁ‘l ?%‘P’ ac’é?a IE e %éﬂrFﬁBtt F’@&Pﬁ’é‘ﬁt of cancer.
- SevéPal : Eﬁeoﬂ-@yemmmisalar:bmmlefetheefreceaﬂ alimitedn 'neoplastic V\ﬁ
02144396 %@n S1ESar-i N I for_a tunor over the
surroundi Bpat? |:L §§%é" %Yirfg al? ?5% 913$ ngiéié%cy if‘hpgnfaact or may in
/some cas eag liyexvaetcor Fhe PC |‘B%‘Ek%ds bféf ht@ﬁe]preseet dpveotiobn :
AI ternatipebyide a meairdd @i ﬁéuéf&ﬁ:%ﬂlﬁl%lﬁgﬁgo@ tbtgﬁﬁ PRet ar gelt egl Itgsa
articula t ods ,sc,rl ed_above urthernore, nol ecu
\R/m ch myég£&§%egpﬁlag%e SEY bRy of E]aﬁcgﬁnebut are
resl$| ct edebyveuw metlhmds presently employed in gene therapy, by
improving the step of endosomal release whlch can be

-'efflclency*llmitlng both for wany synthetlc gene
'-_dellvery vectors and for several viral systems. The
. 11ght treatment 1nherent in the PCI wmethod also makes it
3205 - p0551ble to prec1sely define- where in the body the
- enhanced gene transfer shall occur, since the 1ncrease
"o in gene transfer eff1c1ency will only occur in _
gtlllumlnated areas. Transfectlon may be performed, in
o "v1tro, in vnvo, ©r ex vivo (with cells or tlssuee belng
25 'fadmlnlstered to the’ patlent as approprlate) ' Preferably"
' '.:sultable carrlere and vectors for transfectlon.lnclude
nt;adenov1ruses, polycatlone such -as polylyeine {a. g. poly-
D- ly81ne or .poly-L- -lysine), SuperFect®, L
. | polyethylenelmlne or dendrimers; cationlc 11p1ds such as
30° - DOTAP or Llpofectin or catlonlc -lipids formulated w1th a-
. “helper 11p1d":such as DOPE, peptldes and targeted
ﬁvectors -such as e. g._transferrln polyly51ne or targeted
' adenov;rus vectors. ' In a preferred embodimerit of the
_ '1nventlon the carrler used. for the therapeutlc gene 1s
BSI'I-adenovmrus.
' Another preferred embodlment 1s to use non—v1ral carrler

;1systems such as for example



Upt ake,

into the cytosol can be introduced into the 10 hcytosol

and.target.ted to specific cells by neans of the preHENhyQDOEntloh

Gel onin, as exenplified below, is an exanple of such a nolecule. Qher

nol ecul
t he

es, either A.. alone orlinked to other nolecul s hicht e w arget

nmol ecule. to be internalised to a particular cell (e.g. 15

~antibodies, tranaferr.in, photosensitisers, apoB on reconstituted.

LDL' particl es) can be used. The adygnt age

~woul d be 1) enhanced cytotoxic.effect in deeper |layers of the tunor
t|ssueSCaeiaﬁjacImMﬁM@ﬁ@Qﬁwﬂé@%@&t&&ﬁwent' for. 20~

d I ha f. f h.
(1 ot nebtPuih o BEETES -0 8IRaq o DANRIL poSin, L -Oofttﬁe

dnventi

dl ctat ednb)’niﬂ@raﬁ%atic&ﬁ.cﬁ@dgﬁr qiolﬂerrml ethackglagel Nt r oduced

ceI

cardlov S ar di'seases, ViT

K sol ar - KPPhY®ers knmmdx W iaxy td rtm:tumafuiean ﬁg‘ug\/\dﬁﬂs-vm,l nherited"

s

Bﬁlmlww% th§éd1¢lcﬂg haesist m}mw%wmt@m s,
gPs asdeﬂéleiw %’d&ifﬁ'ﬁ]‘eﬁ? e]setra%%f Io‘i":rhOS' S, and ot her

I ons, psor|a5|s

poly(L-ornithlne), aviden, spermine, spermldlne and any
derlvatlve thereof " In a preferred embodlment polymers described
hereln may be :

comblned w1th other polymers or comblned w1th other gene
dellvery syetems._ Non-viral gene delivery system useful

: accordlng to the’ present invention are, for example,

20

described in R I Mahato et al in Advances in Genetlcs
(Eds J. C Hall et al) (1999) 41 95-156. Catlonlc
polymera are further described in M.C. Garnett in’

"ycritlcal Rev1ews in Therapeutic Drug Carrler Systems

(1999), 16, 147 207, K.A. Howard et al 1n Blochlmlca et

'Blophysica Acta (2000), lgz_ 245~ 255, H.K. Nguyen et al

) 25

in’ Gene Therapy (2000), lL 126 138, ‘A. Bragon21 et al in

- J. Controlled Release (2000), ‘65, 187-202, 'S.C. DeSmedt.

et al 4n. Pharmaceutlcal Regeach. (2000). 17, 113 126 and -

'R I: Mahoto in J. Drug Targeting (1999) v’ 249- 268.
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Another embodlment may . involve

the use of llposomee or other 11p1d.based constructs as

'fnon-viral carrier systems. The liposomes may be pH-
'Sensitlve 1iposomes or: non-pH sensitive llposomes .- pH-

sen81tive 11posomes consist of at least one pH-sensitive
component in the 1iposome membrane. Typlcal compounds '

“--1nclude fatty acids 'such as oleic acid,
~palmltoy'lhomocystelne, cholesterol, hemlsuccinate

moipholine salt ‘and dleloylsuc01nylg1yecerol. _
addltlon to the pH~sen81t1ve components, the 11posomes _

of such a conbination treatnment

._|nt0

- genet i CesglesDaLiBY Lft%ﬁM.StixP gezi‘é HeQSheryGor Iypickisyndrom and
o ataxia _telan éectas thoq§ the |nv ntlon ga§ al so be used in
- - gene-.tfi ?%ﬁ@g ¥ Qfe © t BYERELB™ 3 patient.
~cells. ££qbud¢mpqﬁxiyaiqﬁAMDQ%M%}gmnx@ee5polweihgdutem1Creeudng many
N ?%?22?| ﬁﬁpenl dl;gﬁ%&ggﬁgaiﬁﬂb%&u@ﬂ%??@&ﬁe,Vng?ézand many ot her .
| R PR IO T O St 0




si gnificant problemin gene therapy today is the hlgh

eff|C|ency and

specificity of gene transfer which must occur in. vi®6May2au rent methods
many different 5 -carriers'or vectors are used. for achieving gene transfer
in gene therapy.. As exanples polycationic conmpounds, cationic'lipids and

viral

systens can be nentioned, but - 2% -far in.

Vi vo gene therapy has net

‘wWth little success. the many known dr awbacks of the current
o df
.

met hods 103 SMMRFLe

gene dellmeIOﬁ(nthﬁflsimimar phdsgReLipdgki very etc.
t he present |n rovid
. efficiency: g%

%&ﬁ?YlQhﬁﬁphﬁéldyéﬁehanhlmmma¢ @oeEXicity in
The PCT net hods of

b N both th
iR 55, By o1 Rasgenees Veanl wartamt nods

present | ycema;yecpnef@maymabgasbyonenaaaxbﬁgc lhplat ep of endosonal
relegse _whi ch qgan-4f f ot h_for synt heti ¢ gene:
‘del i very vectors anﬁlo(? Igs%\p/éec?rgé%:ﬁ%sgg?gﬁg‘ ma¥h8 ¥ ﬁPnttréé’t ment -
VATLRREEYRRS IRk aguerurikEermlatignssi Ulae:muspl:emlagtejefl ne

i nherent

~where in ubedbﬁwwtﬁhbsefﬁﬁﬁwulﬁhiﬁﬁﬁf1ﬁr€Héffit§P§Lhrgccur
i ncrease
‘ar eas.

since the

.occur in illum nated.

“cell's or’ SﬁngaﬁegébéhnyQOM§h naarhrénni ks Boesl, n&ﬁopﬁﬁtﬂalégnt as
“appygpri ab%t@b&&%%@nbé S LAY St T,

" -suchas. e

ff
Tranngg 6n ]%gigg&b§¥¥%%%gn *%ﬁmﬁi% HoﬁPvﬁsroPHex vivo (W th

t [ fect
navi r use polycatlons §uéﬁ£ﬁ§?§%%?§$§s?%éféoiﬁtg%gfyecEiF93|ne
[iiget

cationic

e fbrs

-pref er r edD eRboliaaiat ‘edf atlhdn mwennmg Iiéle-R&ﬂr(lﬁG)US% f9pqLhe
th peut ene e V|ru ' eferred enbodlnent S
e 2@6 b2| & bﬁrr%ﬁ %% g :i?%ﬁﬁPXbigﬁﬁ%)Qeé

tO use neE1V|raf garrirer . .-.Sys enB S
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25 - .
E _,,.6 056 938, US 6,093,816, Us 6,039, 936 US 6 034, 137,
. Us's, 034,135, US 6,020,526, US 5, 980,935, US 5,958, 935,

73005
83, S, Kawakaml et al in Pharmaceutlcal Research

:'(2000), llh 306 313. N.S. Templeton et al in Molecular
'_Blotechnology (1999), 11, 175-180, Y. Zou et al in |

_ Cancer Gene Therapy (2000), 1. 683-696, D.D. Stuart et

. al 1n Blochemistry et Blophy31ca Acta (2000), ;g;; 219--

229 R.I. Mahato et al in Drug Deliv (1997) 151 and

:11R J. Lee et al in Cr1t Rev Drug Carrler Syst (1997), _gA 
. 173.. ) '

Llplds useful accordlng to one embodlment can’ be for

;example descrlbed 1n .Us 6,120, 751, Us

US 5 935 936 Us s, 877, 220, US s, 830, 430 US 3, 777 153,

. 7 Us 5,705,693, US 5,459, 127, US 5,334, 761, us. 5,264,618
30

and references thereln. o N
Typlcal examples of catlonlc 1lpldS 1nclude N [1—

(2, 3 dloleyloxy)propyl-N N,N-trimethyl- ammonlum chlorlde
'(DOTMA), 1,2~ dlmyrlstyl ~OXypropyl-3- o '

dlmethylhydroxyethylammonlum bromide (DMRIE), 1,2-

1b19(oleoyloxy) -3~ (trimethylammino) propane (DOTAP),
-:BB(N',N'—dlmethylamlnoethane) carbamoyl cholesterol (DC—
\,Chol), 2 3- dloleyl oxy—N [2- spermlnecarboxyyl—

' | h
.geiﬁegﬁgfz ﬁﬁlf)gc |$é"'10r ‘ﬁiﬂﬁ)g@tw ) eo%ov’?%ll% '%J;t?ors

- ncl ude

- or:poly-Ls pefrefrin U&QQR&%RPEQGX|Mﬂ%ﬁ£e§¢m¢emntmethe dsedofners

. lipidd. suahlaﬁl&oilﬁ@ﬁfé%@f gerld AR 11 CAL 1 ON,C kLPLAS,  amul ated
_,mnth - t7des and targ '

In a

- 28



cationic polyners including peptides and cationic |ipids. Typical polyners
i nclude for exanple polyam ne, pol yani noaci ds i ncl ud2ébap2608

pol yam noaci ds, . synthetic and natural cationic sugar polyners, .
nmet hacryl ate 5 polyners, dendriners, polyal kyl enem nes and ot her polyners
known in the, art to be useful in drug. delivery; especially polyners
~useful in gene delivery. Typical conpounds useful - according. to the
: .present i nvention include polyl¥8ine, polyarginine pon L-glutam c acid,

10 p ridi ne ch| t osan, . pol yethyl enem n
di rret?f%’r‘?ﬂ?‘?% et X)}‘a't“é’r%%’cadﬁé‘sl“"btt&%“ﬁé’aceﬁﬂtﬂ b- or ni t hi ne),
~avi de(l)osm{)m p: 538 3 sﬁéeepém&n&nda&h;&moﬂm Fehblegtetbey e®fg In a. preferred

errbodmeg WsTelFy Esﬁggﬁgfﬁ‘bgiﬂ cngiglsp_egg?(lgﬁ 315 combined with other.

- .polyners or co er gene very systens: Non-viral gene
- del | @%%ﬂm cHermHge o/ RAFS)present i nvention are, for
-sxarrpl e, As dbsiilted) iabdvd,. -ivbhkaic oFf tle prefAgyadces in Genetics. (Eds

J. ime% ak:i:%aéag:?ign).er erSSéanbn tionic O polyners are further

'_ : descr| ett 1n I'tical Reviews' in. Therapeutic Drug
Carr |19¥Pi$}%-t ks has] @agdyiers beep repgrtead Ahaforhpockemighli n Biochirica et

. $|hOphy§éalﬁt6%dEtlﬁs ﬁﬂg.@ﬁhbitkﬁbgef%tzﬁ trblnlﬁfeﬁﬁ!ﬂ&ﬁn etCoa![ :In Sene

- Ther a r - ntrolle
Rel eé‘gée/dj’( ?t(eig%ﬁ% catl %%gnéd‘?%: P gfweﬂ aF’ﬁSFrraceut i cal Reseach

10 (2006he %@f%molawleR (|Prareumﬂqa:4t@ 2t Blug (30Pktidg (1999) , L:

© 249- Zﬁ}xemhfv Q@%&*a@)t Medoudanéed, v e tt hesUABwOYely, IOOSOTTES or other-lipid
.-based_co S 30 o i-ral rri stens._-Th osonmes nay beg
sensﬂ# é’é‘é’ £ ﬁh%eﬁ’z’leﬂ 3etgi¥p5§oﬁe¥ene’|39k§€ﬁ3| tive 1i po%g:es
- consithe &rmsﬂ%wmlmngan havecenpbfwnlatingt 4gfecposonme- menbr ane.

Typi G traaypeids by tekydaibattyiasi dsesUpRadsie #j cic acid, 1 35
%al m t oyl honocyst ei ne, - chol esterol, heni succi nate . m)xphol [ ne sal t' and

|e|oy|suéﬂPﬁy|@|§gEE?%ﬁ emQQgiment may provide

comPOSitions compriSing a transfer molecule and a
photoseneitiz:mg agent for use in’ therapy. Optionally :
the transfer molecule and/or the photosenSitizing agent
_— in the comPOSitione may be .associated with carrier
- 20. . moleculee euch ae ‘those described.above Preferably the :
Y ‘.compOSitions a:re used for cancer therapy or gene ' |
_ therapy _For gene therapy a preferred carrier molecule '
. "”lS adenev1rus._ Other preferred carriers are cationict_
ll.pidE. I o o . _ :
LT In A third aspect therefore the- present invention prOVides *'_
_a use of-a transfer molecule and a photosensu:ismg agent in the
';preparation of a medicament containing a cell prepared according.
o -_:to the" method as defined above in the preparation of a medicament
'30_ 'ifor use in treating or preventing a disease, disorder or
-infection :y ' -f' for gene therapy, stimulating an immune

.’response or .to treat or’ prevent cancer

35
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addition to the pH'sensitive conponents,-the |iposones 26' May. 2006 - 29
may consist of diol eoyl phosphati dyl et hano. I anine - ( DCﬁEMamZﬂl)ﬁor ot her

sim | ar phospholipids. The |ipdosé®8s~or other |ipid based delivery system
contain preferably at |east one cationic lipid. 5 The |ipid-based delivery
syst em may. rpe s q:glt in various types of aqueous fornulation.

“Various. t 7 hEars LAFSCrndbE PEEREPE: tBMENEAORKBZPYideat ar e:

rul t iUsenelfl ar tlnapasfememplenutlanahﬂaérl & PPREEESenPIt i SHNGI 4 d&se | | posones,

‘nano RIS a iglLe BLO eol i ppsp Vvi.rosones, .chi nmerasones,
cochgrgétc%s belapg g%élhn?h gh C% HR%. g%é*'@ré%e?‘?o the use. of.

- cati me@amaﬁnleg o Qemedtlpamsherfoncmﬂdel@ tteatEdgnet et al. in Proc.
. Natl prGght i g§§ 87 413- 14 D._.Lasic et al in Adv. Drug
- 'De Tg 19916)%I X eg%giSb%%édfz o', ar%l%%tlg) &% 98she Ther apy (1999),
6 11 er stmUka&ARanﬁn snmune | respensmcEuticdireRgsear ch - ( 2000)

17, mveatscawcs ,Tanal:eiﬁn 2td 3bhdFbs ¥l Acul) ogy (1999), 11,
_ %% rXt { ‘ L Sncef’!)Genesé}'(pf!"erap ﬂ%%(l)got%{h Q'3“%83 696,

.D. D. >CEREaFELE: Saéﬁ rﬁ'f‘sf-ﬁr BoLeFelf st f%ttaai%y@t@a cadtls (2000), 1463,
. 219- OZZQi'ssuRSIof‘al\,ﬁhaienetandilsafd EzeaugLsDeiﬂé/ i ¥hatddlodicgnd R J. Lee

et akghR GFl G Syst, (19..9- 14. - 173 . -Lipids,. useful
“accordi’ng o ongggﬁgélgg can f'i)cf acztSlV k€. - described in. US

- 6, 12Bhpkoesepsi bigiag . @@@nq 238, :.rmlatﬁ,orog_ss petFormedSpic@39, 936, . US-

001 o1 8108, i By 10 BB el T 00 3 5y e

iU, Bn%pacedlulis commmr ipent YBNt5 i3EMGT6Rid pUStDsEngﬁé,lﬁlﬁg 30. : and
[ref eagaﬁes- t her ein. Tﬁﬂ&@'t&@ﬁﬂ%ro uptalideO BIEC SL Q ' ”g' ude N [1-
T | 0l g%/l oxe;%(pr opy| - N, N- tri. met hyl -ammoni um cﬁ ori boraa)
yH2 y?)‘?%p’gﬂt’%aceld]i‘-ﬁéﬁ [APERPATCBRPEL: hyM&ﬁhgdsunfbr oni de (DVRI E),

1 2
o 1 2 Bﬁeabmeméol eoyl oxy) -3- (trinethyl amm no) propane _(_DQTAP)_




.treatnent has |nh|b|t|q9 ef f ect onhé;ansfectlon nedi at

ol ecul e P can have~a. sti

:SZ(N!,N'_dinethylaninoéthane)-carbannyl-cholesterol.(EK> Cﬁcl) 2
3-di ol eyl -oxy-N (2-sperm necarboxyyl 26. WY.2005 326 May200§ ~
am do. | et hyl - N, N-di net hyl -1 - propanam ni untrifluoracetate (DOS PA), 3-9 .

(N -spernine carbanoyl) -cholesterol, 3-Z .(N¢- sperm di ne
car banoyl ) - chol esterol and dlooctadegﬁjanldoglyl sperm ne (DOGS). 5 As
-descri bed_above,-in one of the preferred” enbodinents the carrier is

cationi c &bmpbsing flash mdEy haen dl%dﬂ@%b@&%éﬁ&%m cai

by cati onic.

lipids when | iﬁﬁv%aa@ FEROLIRERT PAY HHEThES (RIOVIAR dcmethodk #fivi ckaite et
al . (2000%r@ayging Gene Med. 6,. In press) . However, it has. now very

the t f
surpri si ngey Q@%@ﬁﬂmﬁg1&|ﬁﬂrﬁﬁﬁe‘ £g§¥aérgb¥eﬂn?§égé§ec%Pgﬁ Lsniafronlc

| i pids (SEQ E?Qﬁpﬁ@mQquﬂFgﬂﬁﬂﬁr “Q#@%ea trzaneferenoleayler dutde
conposi t i 6f8 eRMMbYE k1A d rﬁﬂ&iﬂr&P'ﬁQva@”&raeﬂh%%egf; &aﬁﬂ% agent

. for use i ra tio t he.transfer.nol eculLe an the
| phOtOSEﬂSE?IEEﬁgggégﬁ%P Q@WE%"éﬁﬁids%Y?kﬂk b%ngsyﬁérﬁted with carrier

20. nol enetesssuyh (de .t hhen dosos fmek ko vis &EﬁdﬁéabaylhheztﬂﬁDOSltlOnS

*cationic

_flare used r st { he r erapy a preferred
-carrier n%?egﬁﬁgg%é a eng%/(j'le(r%lrjes q{%% id é&fwerr"l’: %%rrlg?glﬁpg
. 1ipt%s . In. a. PAi feLd etrﬁé-rfef"d?l@aewrp-‘r'esmﬁer$ nvenreducipgevi des - a

use of a A1PEGLEEifg eeu@a_mmﬁ@tcﬁswtm&w%ﬁgseamgn Ehengr eparati on

~ of a.mediganent’ containi,ng a cell redq ‘accor nmet hod as.
. defi ned d%b@%aﬁﬁ tﬁéSBFgﬁ r &5 qﬂﬁh%ﬁhﬁ%ﬁ bging ctreatedn treaqipg
coor prevenrehgtavdlteaths stp&bﬁ@’pridﬁﬁuaﬂﬁﬁuhtﬁéﬁtgene therapy,
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15 of the symptoms of the dlsease, disorder or 1nfect10n
_ - As. mentloned preVJ.ously, such methods can also have
'appllcatlon 1n methods of vaccination. Accordlngly, a
_ further embodlment may provide a method of '
: expresslng or. presentlng an antigenic molecule (the
- 20 - transfer molecule) or a part thereof on the surface of a
' _ cell preferably an antlgen—presentlng cell, wherein
' Q,sald method can comprlse the steps as deflned herelnbefore,
As used hereln “express1ng“ or “presentlng" refers.
ol to the presence of the molecule or a part thereof on the
'l25f 7:surface of sald cell such that at’ least a- portlon of _ .@”)'
- that. molecule is exposed and accessible to- the " -
"_env1ronment surrounding that cell. Expre531on on the
_ "surface" may be achleved in which the molecule to be
; expressed ig. in contact w1th the cell membrane and/or
30 - components which may be present or caused to be present
- dnm that membrane." ' R
_ This method may. be performed in vitro or in vzvo. o
-Preferably however, such antigenic presentation nay’ '
'.:"advantageously result in the stimulation of an 1mmune
35 'response, preferably an immune responsge whlch confers
"protectlon agalnst subsequent challenge by an entlty
_~comprlslng or. contalnlng sald antlgen molecule or part



28 Mayr.2Q05 In a fourth aspect, the present invention provides a use of a
transfer nol ecul e and/ or a photosensitizing agent as Qewfym herein in
any preceding claimfor the preparation of a nmedicament use in
treating or preventing.a disease, disorder or infection, for gene.

t herapy, stinulating an i nmune response or to treat or prevent cancer,

.wherein said photosen5|t|2|ng agent "ad® separately said transfer nDIecuIe

el
irradiate \Mﬁﬁ? 1|%ﬂ1 ?ﬁn%¢?%9ﬁF

i's contac ?9 or tlssuis of a,patient and said cells are

MgFHeef-%’ele\}ent &§inds paxsigwlar

phot osensiutiidiiny, apem mmhmdreﬂlaaceﬂnaﬁlaﬁrfopm‘eie&em to the cellular
tracel | ul art ment

upt ake of | nsfer. cule.into an
' cgnt ai hi ng%%al (ftoﬁ%dt gger?s | pephgm Xg@ﬁ?"l i dreP ‘gl‘?’icjlv YR sai d

transfer eompnilsdrigntbeanmgthotr destkibad henpinbeBmnte. . treat ment Met hods

‘of A& May. 2005 - 31 conprisi ng such met hods formalternative enbodi nent s.

Thus, an. enbodhggqﬁlnay furthe rovigde a method of -treating or preventing
a di sease, dis ot ﬁqﬁ%ﬁﬁl heargveﬂg%?ﬁnttESnﬁF?§?ﬁQITntrodu0|ng a

o transfer moﬂe@ulll@ iad defiimedrherein el kefépredt €8, akNayi VO Oor ex Vivo

-accor di.ngam R4 ' descri bed herel efo e and wher necessary
©." (ie. when. ?%ang?% Ny i gﬁ
“said ceII§°@8°§%Qjﬂhﬁﬁﬁﬂn thit/mpkh¢uh@daheaeparttthereaﬁt srefers'to

. 1.600i N, capbb¥l s i 1aultld T A el ObaBPORpSY Whaps Of the di sease,
(0]

c'?]i3 tg{r%)cil%e&?onduct EE | %n'%/’r??% 90)“aya A ering

eing treated, I ve t he synpt ons

"di sorder or |nf ct %nvré/g ch is.
C prior to PFE Hgﬁ# e « 5§ tan %Qy%%I%gpﬁgpeiabﬁemennﬁag t he
: -zgset 15Adiranhag$xdw1m’rs-mfeﬁiéﬁbzﬁéo'daﬁeé&unﬂ}@@xﬁﬁ@rmélet?i.éc?iﬂm be lth g
/ Asmenti on u uc t hads can al’so have application. in-nethods
Q%QEE\_{EQ ﬁn?iﬁe?’ Ok VAR C ARG Nen B ?) o%i de a nethod of

_'.of vacci nati on

CCor
polypeptlde contalnlng entity.

_.15' - Many - such antlgens or antigenic vaccine. components
._are ‘’known, 1n the art and 1nc1ude all manner of bacterlal-
ox v1ra1 antlgens or 1ndeed -antigens or antlgenlc
.componente of. any pathogenic species 1nclud1ng protozoa
or higher organlsms .Whilst traditionally the antlgenlc-

-_ayzd' B components of -vacecines have comprised whole organlsms

(whether llve, dead or attenuated) i.e. whole cell.
cvva001nes,'1n additlon sub un1t vacc1nes, ie. vaccines
o based on- partlcular antlgenlc components of organlsms
_ _ .:e g.. protelns or- peptldes, or even carbohydratee, have
_251' -been widely 1nvest1gated and reported in the llterature
' 'jAny ‘such - "sub~un1t"—based vaccine component may be- used
':.as the antlgenic molecule of the present invention.
. However,. the invention flnds partlcular utillty 1n the
field of peptlde vac01nes Thus, a preferred antlgenlc '
3 3of:' 'molecule is a peptide (whlch L )
'pis deflned hereln to include peptldee of both shorter
dand longer. 1engths i.e. peptides, ollgopeptldes or
__polypeptldes, and also protein molecules or fragments
__'jthereof e.g. peptldes of 5-500 e. g. 10 to 250 such as 15'
35 "to 75, or 8 to 25 amino. ac1ds) Parts of antlgenlc
':molecules whlch are presented or expressed preferably
,'comprlse parts which are generated by antlgenrproce881ng



expressing. or-presenting an antigenic nolecul e"(the '20. transfer nol-ecul e)
or a part thereof on. the surface of a cell, preferaﬂiyhamoos

ant i yem2mdassent i ng cel |, wherein .said method can- conprlse the steps as..
defined hereinbefore. As used herein "expressing” or "presenting" refers.
to the presence of the nolecule or agart thereof on the 25 .surface of.

-said cell“ such that at--least. a portion of that. nolecule is exposed. and
accessi bl dHa: mmneﬁetcémrouwwa wbfthhkiver BPr €ssi on on. the.

".surface. achi eved i n-wh écul e to be expressed I s-1n
“cont act \ﬁerr’r?’iar% S?Y %‘i’r%?a‘ﬁ%aﬁﬁd rc O“‘aé’ohﬁ ﬁ&i’t’? e present
. Or causedpprdpecipites entt igen dbaigneifer gnepH Ebneuﬁﬂduxbdﬁug) hey-per f or ned

T Bl o L LU RBUES! B <RLLGRN S RLS Ll on T
pr eBer abbprss ianemet reshbhctenhi shzeohPegeneprtecan dmmys nst  subsequent
chal | enge dalib@nté Y, mneﬁéseageoafceebeaaeegg&ea% g g0l ecule or

- part. dos - t her eof ng conse uent y the-invention finds
fpartrcul§r9wﬂQHQ§%P¥nFQPPm&%oﬁrO?°vﬁ@éPﬁaFFé #Peﬁeﬁﬁbly therefore, an
~-§nbod| [)rent MaA, p{)aoafwu dﬁnﬁo@ft&gﬂdpei)tidacvaaaﬁ.heﬂca@ﬁlﬁ]ﬁdt&‘dd?glﬁwte et POd .

. descri be r e t hi the inve tron e transfer
'anIecuIegeggﬁgPﬂ) dg%gr%$2t ?ﬁ?%??gar?b S e T e %ol ecul e". The
. aniPgeni &resitamnte crﬁwbbrehydmoaeeel andwinEerhionat amlhewl AIPSA part

© thereof wgviQnseapail &Ll igkiashah neaﬁr!nénﬁueeg SRS Hovihiel  Present ed
. to. inmupe-systemin-an appropriate manner vantageous , therefore
‘- the ant UG SELITES v REPRELELS Y 8EFne (8RB §ed - o PhRINR &ffponeritg

/ such as: angl ypdRid cte,(@;orrrarmlgrgpt|tmuﬁ51l\/amygsucl15¢(m)| gems.gp.r anti geni c

bacser aMRRERYE HoRtde IS Daai LR S E)  Iadlag: datar
: comﬁonents:@ﬂuanyfpahhugbna013®@c|63(1hblum2ﬂg ﬂroBeigakov et
' .-al., Proc Natl. Acad. Sci. USA, 1998, 95(4), 1709 14;
Naruse et al. ‘Proc. Natl. Sci. USA, 1994 91(20), 9588-
92; Kabeya et al., Vacc1ne 1996 14(12), 1118-22; Itoh
: et al., Proc Natl. Acad. Sci. USA, 1986, 83(23) 9174-8.
. 207 ' Similarly bacterial peptides may be used, as. 1ndeed way
B peptide antlgens derlved from other organlsms or
'::spec1es . o _ ,
“In addltlon to antlgens derlved £rom pathogenlc
. 'organlsms, peptldes have also been proposed for use as
25;: 'va001nes against cancer or other dlseases such as’ ,_;_.' {ﬁq't
gmultlple SclerOSlS For example, mutant oncogene B
_ ”_peptldes hold great promlse as cancer vaccines actlng an
. antigens in the simulation of cytotoxic T- 1ymphocytes.
'_(Schlrrmacher, Journal of Cancer Research and Cllnlcal
30 - Oncology 1995 121, 443- 451, Curtis Cancer Chemotherapy
' - and Blologlcal Response Modifiers,. 1997, 17, 316-327).
A synthetlc peptide vaccine has also been: evaluated for.
the treatment of.metaatatlc melanoma (Rosenberg et al.,
| 5_Nat' Med'"1998,;4(3), 321-7). A T-cell receptor peptide
S35 -vacc1ne for the treatment of multlple scleroeis 1s
':descrlbed 1n.Wllson et al. J. Neur01mmunol 1997 76(1~
‘-2), 15- 28 Any such peptlde vacc1ne component may be



or higher organisms. Wiilst traditionally. the anti gem C 20 corrponents of
vacci nes have conprised whol e organi sms (whether i 26 May 2806 or -

attenuated) i.e. whole cell vaccines;,' in addition sub-unit .. vaccines,

i e. Vaccines based on-particular antigenic conponents of organisns
e.g,.proteins or peptides, or even carbohydrates, have 25... been., widely.
.|nvest|gated arid" reported in the literature . Any-such

"sub-unit-"-based vacci ne conponen%‘lmay be used .as the antigenic nolecule
.of . the ent l,nven the invention finds"particul ar

or
utili tye?'ﬁ e the Slanb%p'f'o ecu\}§CC| Res.. . Thus, a preferred antigenic
30. . -nishdeed enay any pebttile Heptiicles deissrdieidnett peaposedoas ncl ude

pept i deg ﬁéi@@txpaééﬂﬂéﬁrln%li%ure Iqmti}a bifle MgPti des,

oli gopep, t|d . . tJ des d als rQt ei nrml ecyles or. fragnents
_ thereof eb?) i\;‘?%"p %é“ agt 1§ﬁcﬁ35§"€t@ 88°%5 15, or 8 to
- 258am nanam-gm)is@arts of ant | genl C m)l ecul es which are presented or
. expressed preferably wh dtdMiict Rp@r ﬁeg%gﬁatﬁg

" by. ant 021 44 33 26 Bt thin th
c)el an |ge p‘hﬁ(:%vgﬁ@enﬁe‘i‘@f atee&“B’yCStLi]ter means vmn?ghl Prg;/yb\em e e_
. achi evedhidi olghcapginl@pst atxepridigey) @asipyeseatingpbhsivsitive bands) or

-throughgg %f@ée Cf'rl\ofé@u?fé %}iﬂ:ﬁ@@%dm@?x’l‘é‘%@&%ﬁt B¥ EE&HS%B?%&& are of

sufficigr nerate an i nmmu e case of
' peBtlde%"%th%rcWP]S e.g. greater than 10 or. 2.0 anino acids in size.
- A vast nunberingfe bpt pdimamgye citrid icgndifdahes étm/:eimleeenmayw@tsﬂﬁ in the '

S cliterat i QenSy 2P eedidn1e, 10 treatment of. viral ‘diseases and
: ti
Ainfecti t){{ngm gughéas AIDS| HIV infection . or infl uenza, "cani ne

- .par vovi Yageinafpieme the asdderisn copviend enfdyappt inmuneeffqatar e.
PhanUph@éslptl &l .a AsiBRalvel A |t‘h'eg}i.mmhﬁ€uﬁ@bpoﬂ987 15.(1), 41 8;

f:CEéuse,H Hokkai d ak%?§f§sh| %94 69%eéF % ZQh Cas .15 et al., J.
VBor . aqteE (e SerB Sy s peg igen g ohe (o1 . Acad, Soi
USA 19:ggnuxgs(sygtenlmgi ;tzhese also fall within the’ scope of
' © this embodiment. The cells according to this embodiment are thus
| advantageously antlgen-—presenting '
g cells "~ The antigen—presenting cell may be 1nv01ved in.
20 . any. aspect or "arm" of the immune response, including
' :-both humoral and cell—mediated dmmunity, for example the
.stimulation of" antibody production, or the stimulation E
' 'j'-of cytotox1c or killer cells, which may recognlse and
. destroy (oxr otherwise eliminate) cells expresslng

ff;25' f"forelgn“ antigens on their surface The term . y

s '“stlmulating an immune response® thus- includes all typesw'

"of immune responees and wmechanisms for stimulating them :

- The stimulation of cytotoxic cells or antibody-f-'

. '.produc1ng cells, requires antigens to be presented to. .

.30 - the cell to be: stimulated in a particular manner by the .

o l:antigen—presenting cells, for example MHC Class . I '
presentation (e. g. actlvation.of CcDh8* cytotoxic T- cells
requires ‘MHC- 1 antigen presentatlon) '

_ e Ant1gen~present1ng cells are known in the art and

j',35 :'-described in the literature and 1nclude for example,

' lymphocytes . (both. T and B_cells), dendritic cells, _

macropﬁages eté. -Othexs inc1ude for example cancer':.;'f




Narus.e et al., Proc. Natl.Sci. USA 1994 91(20), 9588- 92 Kabeya et al .
Vacci ne. 1996, 14(12), 1118-22; Itoh et al.. r. Proc. 26Mla'¢2005Acad Sci .
USA, 1986, 83 (23) 9174-8 . 20:. ‘.Sinilarly bacterial peptides may be ]
used, as indeed may peptide antigens derived from ot her organi sns or
species. In addition to antigens deriyed_ fron1pathogen|c or gani sns, .

- peptides have al so been proposed for : use. as 25 vaccines agai nst cancer

or .othercdi38a8¢eg.smelaadnilddinleg sclerosis. For exanple, nutant:oncogene

‘peptldes hol d great r,om se as cancey. -vaCC|nes acting an antigens. in,

" Any such ?;%ﬁwae
“anti genic nol eotite, raaeaaéeednmh@reem dlhﬁaeteptbydetshaescrl bed or proposed

~— .

.ceffector _cel

ot her ceﬁig;ﬁ@9astgﬂ BfegeﬁfoxﬁﬁPléﬁh

t he sinul ati onF8 360 PrEASPRATIGR &Y a?fﬁﬁ#*QﬁﬁCEE?segﬁﬁpﬁal of .
Cancer Fbeehlchoaadcﬁtbtb&ab 39«£MED|G©NLﬂQEﬁe dfigddBcdhdleblilbi s Cancer

" Chenpth d B | di 7. 17...316.-327 A
: .syﬁ?‘ﬁet.er&ggdﬁ £87 Bk L U oy S5 AT 1R Ren P Penalings et o)
net #st atiee éﬁema(mos@eﬂér,g 1894l .76, 28T-29%M. . 1086, pu¢dent 321-7). A

T-cel | T epRoLAEiBAPLEAYcdS anvaecf?meézpf héd 'SRl gELvaky E LBk

sclerosis_I.s ' describe | son et . Neur oi nmuno
9a@8lﬁ€“&8nﬂ6ﬁ§h 9&& May 2005 - 34° . used. as the

ﬂﬁ'as pepti n.t e literature. The ti . thus be synthetic
: |solaﬂ§E°B$c§Fﬁ% sén Q%ﬁ?qﬁ%ﬂﬂ é%é; Ei9eniQ| | which. is
sub‘}(bct _ectnobecubemaambe, processest oy dfhe ram:igmpcpmesanygbe any cel |
o mACRPARLG o LRKPERIY Uhd YrdUAREM IGP e | ba11 SUEEASE 2
cule IS a n1n|stere or t ansported 0] Its cy.

e thelliﬁr?ﬁa?QPH?PFFP!}eof“aPmeéf Entshd itk AL ags lié%!i%e This @
.lnmun

antigen- rpﬁ@@eéaingnmay m&eu%t rald¥t ie] loff LIS MERi §alt) Ve :
ol,ve he 'FQEJ ea{nets gggelntlg wever,
. 15 peptides, which peptides are then complexed,wlth
' - mbléculeS;of,tne'MHC for presentation. Thus; the;
.antigenic ﬁolecule expressed oxr presented'on theisurface
. of the cell may -be a _I
: part or fragment of the antigenic molecule whlch is-
200 ¢ taken up in the cell. ' '
o 'p Antlgens may be taken up by antlgen presentlng
cells by endocytoels and degraded in the endocytlc
ﬂ.ve51cles to peptldes‘ " These peptldes may. b1nd to MHC.

'class II molecules 1n the endosomes and be transported

. 25, .to the cell surface where the’ peptlde-MHC claas II L «fa'

omplex may be recognlsed by CD4+ T helper cells and:
'1lindnce an. 1mmune response Alternatively,. protelns in
. the cytosol ‘may be degraded into parts thereof ‘e.g. by
'-proteasomes and transported into endoplasmlc retlculum

l-; 30 by means of TAP (transporter aSEOCLated with antlgen

'_presentatlon) where the peptldes may bind ‘to MHC class I
_‘molecules and be transported to the cell surface as
111ustrated in the flgure 1 (Yewdell and Bennlnk 1992,
o iiAdv. Immunol 52~ 1- 123) If the peptlde is of forelgn
35 ”antigen orlgln, the peptide-MHC clasg I complex will be
':recognlsed by CD8+ cytotoxlc T-cells (CTLS) The CTLs
;rw111 blnd to the peptlde—MHc (HLA) class I complex and



-antibody production; or the stimul atid

whi ch t h I | .
oxprose) HEPEESHP BE, BREuyatRRly Bhsire o BAUMGREE TRATESI S0t it ati ng
~an: |rrrrunecl@seou§eCTLBhus'I‘imcluad@,t' <11 taypiasotmefrltmmetresbbeses and

- mechani s, ¢ tﬁé'gwnt?eg,t&ﬁ%mmmaﬁa U P U VO Q2] F0CL S Of

ant i body producin

-~ cell to b@ir%wmmfeheu klél r ye by wdons- t Henmuifygen- preseriting

-.antigen-processing. nac

i mmune system and these also fall within the scope of th| S enbodl ment. The
cells according to this enbodi nent are thus 26 May 2005

advant ageousl y. antigen-presenting cells. The antigen-presenting cell may

be involved.in -20 any aspect or "arnt of the inmmune response, - .including
bot h hunoral -and cel | - medi at ed i nmuni t% for exanple the stinulation'of
of cytotoxic.or' killer cells,

uires antigens e presente 30 the

cel lss, ﬂé‘@'@h&""@ogei antilgReL M=at ipan és&lﬂl.lﬁ?édvﬁf'ém of ' CD8'

Zﬁi?tgﬁﬁ' Jebi sy S %@%%%i%@rese B Sordussd picen 1 ne

.. i_ literatt ur@em&tmbhdéY&wﬂe&ﬂamﬂdeBenMOGﬁm (shyirta ;T Rk B cel | s),
cdendriti ?O%%él %%Hﬁgiggga%aaet 2.04R81s .ﬁcl ulczﬁ‘ fé)r]tgxa@lgagfncer

26" Mayr
-an ant i gefppréeeelopgentepif ﬂ@@mﬁbﬁoﬂ@cﬁn:édﬂcqmﬁs 't Rnerefgeni c.

- mohgeul e tlil@@e&%@éﬂtﬁrgbﬁﬁcﬁlt 1@t B &Y ligR-JdiRSeNting cell

anoma ce I gen present ati on 'by

994 287-2 The present invention provides an

Germai n
<(af fici ents‘%’%ﬂ%‘%‘f‘t dRRPYBES GF igens Jox ParheQl £hat tﬂﬁe’églt osol .

“-Once' rel eiasssl- e t bptosbl .cytrhiel may bee sqiiveid cliwtiing itv eflal i sation

process, @S&mlgﬁ‘%ﬁtﬁgﬂgg ei,kﬁl e may .be processed by the

the ceII and presented on the cell.
surface ..in aRomppspioms eammemgetg ohy @hkedinerH@ay #hse processing

may g nVO'éﬁﬁnﬂ% adatLeng . EBnEQ?Ln_a..Ng' deRraBre¥er ARAIRIAL Qhidl RaRrotein or
N poI ypeptlde antigen into

been in ernallsed into the cytosol of said cell by a
g method of the 1nventlon, for use in therapy,
partlcularly cancer therapy, gene therapy- and
. :_'vacc1nat10n." . . '
:'20' R Thus, a yet further embodlment can _
' 'Il prov1de a cell or a populatlon of cells contalnlng a.
"‘transfer molecule which has been.lnternallsed into the
"fcytosol GFf . sald cell, which cell is obtainable by a
. fmethod of the present 1nvent10n. - ' :
25" " 7 A yet further embodiment may. prov1de the _ :
' "use SFf ‘a such a cell ox’ populatlon of cells for theif
N ,“preparation of a compositlon or a medlcament for use in
-‘j-therapy, preferably cancer therapy, ‘gene ' therapy or
vacc1nat10n. ' ' - '

'1;_30:-‘ ' Another embodlment can further provlde a method of -

'treatment of a patlent comprislng adnu.n:.ster:l.ng to said

.patlent cells ‘or compos:.t:l.ons of the present inventlon, :
. ie. a method comprlslng the steps of 1ntroduc1ng a

-molecule into a cell as: descr:.bed here:mbefore ‘and

35 _'adm:.nistering sald cell thus prepared to said pat:.ent.

Preferably said methods are used to treat cancer, in .
o gene therapy or for vaccination.



.15 peptides, which peptides are then conpl exed wth nDIecuIes of -the MHC
for presentation. Thus, the .antigenic nol ecule. expﬁﬁﬁM&ﬂzﬂﬂﬁpresented on
the surface of the cell nay-be a part or. fragment of the antigenic

nol ecul e which is 20 taken up in the cell. Antigens nay be taken up by
antigen-presenting cells by endocytosis.and degraded in the' endocytic

-vesicles. to peptides . These peptide§7nﬁy bind to MHC. class |

‘nmol ecul es int endosones and be @ngrtg Lass |I|l. 25-.. to the, cel
zafi

" surface where tHRe VVRuptT e HR¥e hpt

| é889ﬁP@@8“b91Cb4+ T hel per
cells andstanddnrde.lrarthe ranmeaaseslwmeedAl eegnatingekyiopr,oteins in the

cytosol . ¥uQ oﬂeg &1 w{éﬁ:%%@%ﬁ b§tﬂ £BY 1nEF9~EI:§§S°m’aS and

neans o ransporter

transport O |asmc reticu

-aSSOC|ate€xﬁPFﬁa&n faqef 24on) . Foneis PﬂﬁopEQEbdéhenay bind: to' . NHC

‘class | .embbasmbas aad be (580SPAT telat Dok heo cahy sledaCaATh 1 | | ust rat ed

e hEatnt BT o sl Ve WhofSedanit iingl TERAE! and’2 o0 P

' conplex wtlie btanséﬁugmmdewdle(arh-hqmalbzed TinelbhdigGThegdy The CTLs

W nflﬁﬁ?lt 'i%cagﬁgn%e'wa% Wt £5 %98 id;gggkﬁésgndﬁ?one Eg\%g?ls The |

;-.thereby beac

vat tdrt proli erae orm a

“target cefhnabe §rﬁa¢aqugalqnglaﬁ the hohokoseneibdgerdésVEakenass |

,?,the ant i BRLLYRTS
supra; Rock, 198, ltheucohpgyitiday kdy b31-137): This is.the basis fj
a

/ool oneple gl LA i i ASRIen B ofoe T Fodbp o e 025t Prectd

B

conpg ex. OfptBg ehkl targed A 1IBYakRE eﬁlifghéycwebgbfgbgm | munity 5
agal nst the forelgh anti gen may ‘ve established if a" - |C|e anount of
|ntroduced into the cytosol (Yewdell.and Bennink, 1992,

ant|gen) technlques ‘and. procedures known in the pharmaceutlcal
15 art, e.q. u51ng one. or more pharmaceutically: acceptable
o :',carrler or exclplents. “Pharmaceutically. acceptable" as-
referred to herein refers to ingredients that are
-compatlble ‘with other ingredients of the comp081t10ns as
well as- phyalologically acceptable to the rec1p1ent “The

75f26j_u nature of . the comp091t10n and carriexrs.-or exc;pient

_ materlals, dosages etc. may be selected in routine

' manner accordlng to ch01ce and the desired route of

“ffadmlnlstratlon, purpose of treatment etc. Dosages may’
o ,,11kew1se be" determlned in routlne manner and may depend
25 upon - the nature of ‘the molecule, purpose of treatment,

'dfage ‘of. patlent, ‘mode of administration etc ZInv-' '

"connectlon w1th the photosen31tlzlng agent - the potency/

ablllty ‘to dlsrupt membranes on 1rrad1at10n, should also

be taken 1nto account

L 30;I The 1nvention w111 now. be described in more detail

'.1n the following non-lim;tlng Examples w1th reference to
_'the follownng draw1ngs in which: .
, ‘Figure i shows llght ~-induced transfectlon of THX
.f~ cells with a pEGFP ~-N1- polylysine complex, wherein the
35 d.cells are contacted with the pEGFP-N1 poly1y81ne complex
' “before or after the cells are exposed to llght a8’
E '1ndicated in the ‘Figure.



into-the oytosoal.. This may be -sol ved according. to the present :
I nvention by PCl. Corrp03|t|ons according to one enbocﬂ&Mayzm al so 15

conpWa@@2/443%®| | . containing a transfer nol ecul e which. has -been?
i'ziternalised into the cytosol of said. cell by a nethod-of the
invention, for-use in therapy, -partjgularly cancer therapy, gene therapy

~and" 20 vaccination. Thus, a yet further enbodi ment can provide.. a':cel
or, a. popul atlpigafecal b&o@:@mléllgﬂiﬂ?&n'aucéd%&@c £ £5i §F Weph has been
.| nt er nal 'dffg f%o thg )F(ﬁ &tlosal cell, which cell 1s obtainable by.
a - nmetho ¢ be FE it ool vaine \Gomplet  #heXxebi rent nay.
provi de -théecells ei:e eostalcted with tie pEGHRNIOpalyDpdisefof' . . the
t her apy, n a CI atlon :

G ﬁi@: aﬂeforé E)‘?:'r atf't%rraQ:he Q%rﬁst s %rsed’ %@hﬁnot her

-prepar ation. nposi t or Amént use i
entfodi med b%i‘t%??ﬁe?-npﬁlbﬁl &'é—gallﬁiet hod of treat ment of a pat.i ent

conpri si ng adnm:gﬁi»eranshohe i&b@lt—ﬁ.%ﬁh%@ﬂ %%Jéa%uerntc%@%bt of the
present |nv r.sin t he steps of Intr ucing a

R nt canp
" ol ecul e h gﬁ%?t“a@“ﬂ&ﬁ‘tsb@d tiens de PERE ein eﬁ&ﬁi‘?ﬂ%ﬂ%‘rl ng: . sai d
ceII thuswlrpmeeranetmeocehld prtl eohtacPed eiahl y:healgreldmitrhods - are used
- to 'treatycpncey ng_t year f ageln 005 -.
“1n vivo, t“é&ny node i)?fo%% ﬁrs??gggoﬁaecg%i%\é %(ri %&%%ar‘%%m Z'art rray be
usdd e. @8 itpdieabnad innkhsi Aguxepi cal administration,. both to internal

“and  external FigelieSir5R6RE. tﬁtecef'feetl BrVEKE Weidilc \Rﬁ odi ment can be
used in contains_cells to. -t he

o t -
- phot osen;ﬁtgﬁétlr %ﬂéﬁ%%ayﬁﬁansgﬁetw&neﬁeF‘%F@&&FeOSr é’qwq% i ncl udi ng

' 'body . f Ithel dellhsiwbsh ahe\ApEGFaSNiobbClyly&ineScoﬁbﬂ.ebd ssues can be

“treat ed %g&tga@gl§h§feggt P3ghe! Ll urd L& eat later tlmep01nts

15 after 11ght exposure.
_ - Flgure 5 shows the effect on the efflclency of
.'llght 1nduced transfection of THX cells when the cells
~are contacted w1th the PEGFP-N1 polylysine complex at
: varylng tlmep01nts before and after light exposure.
- 200 -, - Flgure 6 shows the effect on llght 1nduced -
' '_' transfection of THX cells when the cells are contacted
':;Wlth the pEGFP -N1 poly1y31ne complex for varlous lengthsf
- of tlme after llght exposure. . .
. _ Flgure 7 shows ‘a schematic representatlon of a
| 25¢"lpotent1al model by which. the- current 1nvent10n.may work
_ LA I The photosen91tlzer S is endocytosed (1) and
_ ".ends up. in. 1ntrace11ular vesicles (II).  These. veslcles
T 1 rupture - upon exposure ‘to’ light (IT1I). . :
' L B. After the photochemical treatment as. descrlbed
300 - in A the cells are treated with a wolecule M which is
o endocytosed and ends up in intracellular ve81c1es.
iThese veslcles will fuse with photochemically damaged
'veslcles and the-molecule M will be releaeed into the
f'cytosol _ '
35 Flgure 8 shows the effect on transfectlon of
':treatment of the cells at 0°C with the pEGFP- Nl f
.polyly51ne complex ' ' '



.. pEGFP- NITHE| G¢

'rcells

10 up by the target cells, and the light can be properly dellvered Thus,
the. conpositions may be fornulated I n any convenlenﬂKhMaﬁ2ﬂ0&ccord|ng to
t ecN\Y@ Q2/¢4396 and. procedures known in the pharnmaceutical 1s art, e.g.

usi ng -one.or nore pharmaceutically acceptable carrier or.exci.pients.
"Pharmaceutical | y. acceptable" as ref ?rred to herein refer to ingredients
-that are conpatible..w thother ingredients of the conpositions as

vel | * as- physmhg&trealsl )s}ﬁﬁ&‘é?pifﬂzﬁ-iﬁdﬁbédr@Ehﬁb?@btlgiﬁofzg)ﬁﬁ pre of. the

. conposi t d.carriers ient - al,s, dosagés etc may be
sel ect ed™ ? Eﬁ?yﬁén _ 5 ghoWééc n&stm§¥$é¥ M&¥ route of:
'adnin|sloealbaedpdmpemﬁaﬁyﬂaxmcneealclesc ig' Deedgas. amy .Iikew se

.beﬁ.detﬁéﬁbgg ehglgygi4§3%§§$€ and may depend: .25, upon the. neture

-of ' t he ecul e,- purpos atnent, age of- patlent nmode of
~adn¥ ni strati oRigure 1O m&h@rﬁﬁfﬂct‘-h@fphocembngﬂﬂ:npmgfagent - the p

otency/ pﬁ@tbséﬂsltﬁs@ﬁ“dﬁd ligﬁﬁ"ﬁﬁééréathéﬁédbﬁttﬁ@ -. should also be
[ vent| on now. be described in nore

- taken into ac E i
~ detaill |Er?ﬂﬁ SFLGH: ﬂf 9%¥#?|Wﬁ? PECHSFelIPHABh reference to the'
“foll owi ng dr akdiggxe AiwEIiws &h@wsféctsbﬁvphbtgbhem&&uaed transfection of

-i_THK cel Y, i'n e 35 cells are.
- contacte Em#%ﬁg?ﬁe Eggﬂ§ﬂ€4¥¥qgI§%§$%§€%9i$é OEhﬁﬁﬁ &gP “after the cells
ar¥0 exposed tEigug‘ﬂt 12ashawsalitthe ceif fect hef F}Plgutechemﬁcbﬂy 2005 WO 02/ 44396

- ) - 38 Ef@é!tﬁeﬁt aﬁoweefmnmefbééfféée hOBfOi:'I'i‘ET dexe bl cells with
. a pEGFP- N1 poliiy3|ne conpl éx, wher.gin s_are contacted With.the

. Snwergoincbaad el idh %@téﬂimheA%BFS& &ox dfpdsed to lg-ght
’ as i ndi ceoRlowedt by ki guriscubatien &ﬁmcsgaghmenﬁem@drmb@nt of T

the cells were either exposed to light for 4 min (B, D)
.. 15 or kept in the darkness (A,C) before a 3 h 1ncubatlon

' :-with S mg/ml FITC -dextran. Fluorescence (A B) and phase
.contrast (C D) micrographs. -

Flgure i3 shows the effect of photochemlcal _
, treatment on gelonin toxicity in THX and HCT 116 cells.
. 20°° " Por the "light before" strategy, the cells were firat
IR 1ncubated w1th 20 pg/ml AlPCS,, for 18 h, then for
'[ﬂanother 4 hin AchS& -free medium before exposure to
- light as- 1ndlcated in the flgure After 1llum1nat10n 1
. 'ug/ml gelonln was added “and . the cells were 1ncubated _
25 for 18 h. For, the "1lght -after® strategy the cells. were ”-fﬁ"
T co- inCubated with 20 ug/ml AlPcS,, and. 1 ug/ml gelonln
"ifor 18 h before exposure to light as 1nd1cated 1n the
T_figure The control cells were treated only with 1 ug/ml
. .-gelonln for 18 h and exposed to 11ght or-only w1th 20
.. 30 pg/ml AchSh for 18 h, chaged 4 h in AchSR—free wmedium - .
' - and exposed to lrght °H) leu01ne 1ncorporat10n into "
-proteins wag ‘measgured the next day after llght treatment
'and expressed as relatlve protein synthe81s. Data points
. _ ‘:.represent mean + standard error (S.E.) of trlpllcates
35 Flgure 14 shows the effect of photochemical
”treatment on. expresslon of B- galact081dase in THX cells
;-1nfected w1th AdHCMV—lacZ For the “llght before"



W th gelonln and.thus a reduction in protein synthe5|s wherei:n the.'cells
are contacted with the gelonin nolecule before or af2@MayEgegel|s are
expo¥EUO¥4H396 ght 10 as indicated in the Figure. FigurE“4. shows the. effect
on. the efficiency of |ight-induced transfection of TUX cells of -
contacting the. cells with. the pEG NI polylysine conpl ex. inmmediately.
~after light exposure and at later tinmepoints 15 after |ight exposure.

Fi gure. . statavegy hR1PESSGD z@tﬁd&ﬁ:éﬁ fdediBnGyeL i xhé&@%fé-:gdﬁé gd transfection
~of - THX ce#hg: Hhen, t €. Cﬁébg contac ed mnth t C pol yl ysi ne
conplex a varylﬁg ¢ Fﬁ q%gre,%ﬁg exp¥ROsUre. 20'

Fi gur e' 6 fovd wie. eFodtowang ngmumndmed; the romlslfsa&iéf&l 01:) T:_De<xce:‘ Lf
when .t he t t 0 si ne c
-varlousIiﬁiééﬁgge%?eglﬁéﬁggv WEFE (Fgexposu e%q%gﬁﬁ QPdCSChEHBtIC
reprsesent il dl‘la°§5me§é>11@nWﬁ§I a él angy thiei clelillxe wemﬁrent i nvention

T; (o} | 8 sed(l) and ends. -up.
nmay, wor Kncubated TEéx PERb aa?g befégevg§?%?g§2P¥ﬁgture lipon exposure to

o on ) Pt fate S ol Dhe nBRF L kher FadSREnA SR mosCT | bod 30 (1 A

. the cel | StadagyALRCS),threateteculld sMieieC Hricubaidpcy osed' and ends up

+.i'n intragqlgdd alfi‘gé'ﬁEﬁium %B%S eﬁe _ie%lf)%séb\g lF‘l& &égg l'lrﬁquhOt ochemi cal | g5

'dana ed “vesi ¢res and ecu cyt osol
o glguWEQ?:ﬁﬂﬁENYT%ﬁ%ﬁfe%fteﬁ additient p6n2ofl ofremﬂmmﬁe of . the cells

at’ 0C Wi wediie RHERlLa Db | Y6LEBACOAPERY- aRBLpNEY 57 Rgﬁvgs?ggggﬁgfe; 39

" uhen 5 TBEOR AR eSS £OE"S I Bty Sed n‘%oeﬁmyaam vesiec oS, s
’ used as anaphmtﬁbdhsntﬂigatpetﬁﬁidase expressgion. .
- ] Figure. 15 shows the effect of . the 1ncubat10n time.
15 -  on the efflclency of light-induced. transfectlon w1th
_-pEGFP/polylysine in THX and HCT 116 cells.
g AchSh—pretreated cells were washed and 1ncubated in
AchSg—free medlum for 4 h before light expogure for 3
. - min (THX cella) or 7 min (HCT) cells. Following
-:-20f5‘-111um1nat10n the pEGFP Nl/polyly31ne complex (5 ug/ml
- plasmid) was added, and the cells were 1ncubated for
'f-different tlme perlods 1nd1cated in the flgure . After
' ,;remonng the complex fresh complex—free medlum was added
_ and the cells were incubated for two days before
25.° 'analysls of  EGFP expresslon.' S L
' - Figure . 16 shows the effect of the 11ght flrst PCI :
o strategy on transfectlon of THX cells. medlated by poly-
1 L-lysine ualng TPPSh as the photosen31tiser compared to-
B 'Jthe llght after strateqy, . us¢ng various 1rrad1atlon
.. 30 - times. PLL- L: Irradiation after the pEGFP—Nl/PLL
- -complek . L PLL . Irradiation before the PEGFP- ~N1/PLL .
jcomplex. Unshaded bars - no light, shaded bars - 70
seconds 1rrad1at10n, solld bars - 100 aeconds
_ 3‘1rradiatlon : : : '
35" : Flgure 17 shows the effect of the 11ght first’ PCI .
" ‘8trategy .on tranafectlon of THX. cells mediated by poly—
‘~L-1y31ne u81ng TPPS4 as- the photosensitlser compared to



. and the cells Were I ncu ate for

. expressed, as re

Vi gure. 10. shows the effect of a conbination' of phot osen5|t|zer and |ight
pretreatnment on the transfection.of cells with catloﬁﬁ(MamzﬂGﬁs Figure 11
showave b#4439¢ ect of phot ochem cal treatnent on adenovirus transduction of -
THX cells. 10 Figure 12 shows the effect of photochemi cal treatnent”on
intracel lular | ocalisation of FITC dextran. nx cells.were incubated with
.20 g/l AlPC Sza' .for 18 h followed by 4 h incubation in ALPCS2a-free

medi um  Thga ugﬁtcshslt%rwerteaeégﬂﬁr &% §eda£:gghbgﬁkr5@[aﬁ%§@rﬁ (B.D) 15 or

-kept in the darkness A, C) bef or’
my/ ni . Fl TELBRRt r aRLLF ¥on @f'éﬁﬁ BEhesPECEBNNAA{PLI( C. : D)

. m crogr apismpléx. FLgpmr :13 mﬁﬁ%ﬁf?fﬁmf tnaopggla@am Lﬂh[ ea’;)rr?nt on
gelonin t i.n - nef or e"
strat egy,&ﬁ"iéi%%rl sU\J/\;/elé‘%(le F SP5%hcubd Cglaﬁ{;h %Qﬁlﬁf’ﬂ%ah&ﬁcgg‘é 18 h,

t herb f or baranot 58r segonds |1rrnali§@2mrir eeentiicakilesbadedxpasw & to |ight

as-i ndi caf@deégonagelggrg‘a&gl de_idlnpﬁg@% Onl&ﬂe éfﬂm%?l oni n was added,

after"” strategy
~ the cel | SS¥¥RAEAELGB ncubated with . 20 g/m - Al PCS2a and | g/m gelonin
. for |t| h be}‘orﬁlgﬁﬁésmBetsho‘w@ ldtghte BEe &t dbE 2 RE wght:hflrfgftg@b%s Ehe "
-.contro e were treate g nin fo an

- exposed. %Ctr tI:S%W Br E’dﬁf‘? tﬁ%ﬂzéa\%dfc%g}# CA%Z 8‘F8Fe§8£’kf chased 4 h
- inIAQ . PCLYrkelyvainemn ugithoe IREHd a8 thghpho(:abl)anlseu:dlsm i ncor por ati on.
into r S u h nt and

i Pr i Sihfised@SEoERB LG dHN G AR A BldP! ﬁéﬂ{lé LLERLOE

: atrve.prot& n sy represent mean f
‘st andar d EFFRfigsien) times.| pPldatles. delﬁweaﬁuenshbhs PREFEHf ect oi*j

/ phot ocheNxAbLL: t EGRPIERL - om.~@mr e&%ﬁ&ﬁtiaﬂ%@ﬁé@é'éﬁée rpbpplHX cells

R G- h " 20: 2( 06. '~ WO
62; zzggg le.}l;t-LAdH eI aCZUn'é dterdebar —tno :{geht, shad ybag's -
is 70 seconds 1rrad1atlon, solid bars -~ 100. se_conds '
o j_1rrad1at10n._.;

: Flgure 19 shows the effect of the llght flrst PCI
.st_rategy on transfection of HCT 116 cells wediated by
, poly-L~lysine, using TPPS, as the photosensitiser. PLL-.
. 20 " L: Irradiation after the pEGFP-N1/PLL complex. - L~ PLL:
T Irradiatlon before the pEGFP-Nl/PLL complex ' Unshaded
':Fbars - no 11ght horlzontally shaded bars-¥ 1.5 minutes -
-f-1rrad1atlon,'vert1cally shaded bars - 2 mlnutes_
- _ilrradlatlon,_solld bars - 3 minutes 1rrad1atlon. :
, _25f S Flgure 20 shows the effect of. the 11ght flrst PCI
'gstrategy on transfectlon mediated by DOTAP uslng TPPS¢ as
" the photosensitlser compared to the light after. :

Ay
\. .'.-.--'{ .

strategy, using varlous irradiation tlmes.- DOTAP-L:
_ Irradiation after the pEGFP -N1/DOTAP complex L~DOTAP:
| 30 Irradlatlon before the pEGFP Nl/DOTAP complex. . E
'_Unshaded bars - no light, shaded bars - 70 seconds
_'irradlatlon, s0l1id bars - 100 seconds 1rrad1atlon.
o Flgure 21 shows the effect of the 1lght ‘first PCI
o strategy on transfectlon mediated by SuperFect0 using
35 TPPS;, as. the photosen51tlser, where varlous illumination
""and transfectlon times are used and the amount of DNA
n'for transfectlon‘varled..l - transfection.fo: 1_hour



strategy AlPcS2a-pretreated cells were incubated for- anotheL 4 hin
Al Pc%ﬁ {14§§6 medi um before |ight exposure for 3 mn. 2¢-May2006g
il1lu iy the cells were infected with ADJHCW-lacZ (at MJ 1) for 30
mn at 37C. 5 Then 2 m of nmediumwas added and the cells were incubated
for-two days before analysis of 13=gé®aetosi dase expression. For the
~"light after" strategy AlPcS2a-treated cells were incubated in
AlPcS2a- fWildt Qedb ukgf BIAZ W pefloranafectipn farett honrsOwithh 0AdSCW- | acZ.
After adgig imwmpfe2-n than%lfLaHt&%n gt Limﬁéiﬁ: Qﬁdédﬂ‘%md;%mat ed for

-anot her 30 m beforf glun1n I 0 far mn ays “later were
anal ysed. for %ﬁﬁ%c BsPhqwe Egﬁr Qﬂ¥'°ﬁﬁ ight JHges (BRI ef f ect

of -the i Mew ¢nnadeﬁ5vmnuehmeamamdergene)ftﬁawaudﬂidﬂp%t tf@psf ection
‘Wit ke pE | LPcS2a- retreated cells
werreS waGifl?iedéc&aé(nidy ?n‘ggt?bhg %_‘[‘5 gz"Alagcgj&{lf69rhe°e On%e(ﬂs 5 4 ‘ﬁ‘ FEREFR 1 ght
exposur e Yhy vilrws nis addadh akl varieusy times(. HCﬂ)lec@Ielmerﬁaige)\Mmg . 20: .

o unighaiigdndde’ GELEE- MhEROVI S B8 o€ GRlee) a5 d&’f@ez%g; Pifhe Was added,
and t he ceII wer e. i ncupate erent-tine periods indicated in

“the figuf®SA (995 (ED Yﬂﬁg LthloUbﬁﬁteﬂeFFﬁéHscéﬁEFﬁﬂbﬁﬂeénnedlun1mas

. added artthe tRxamplé s . \Ehe timabpbietEobE mdﬂu&nbefforme%u%@al ysis of

VFjllght “sh ed bar s 0 seconds. irradiation; so

E et t f.ect of ht . first PC
sf?gaggsr n 9%%%% ectloﬁn%%gﬁégawﬁplgﬁﬁegﬂgﬁgﬁoby 1B%|F% nts &%fne usi ng

TPPS2a adhe Hefihebsdiei Yiaxis. reprpacot vérss eddpbebefore

L-PLL: . . jhataartiaticH), hef@s opb e BECEPLNL/ E!tghtc?Egkgéen'énaggg‘éio%arS - no

seconds"

“ i rradiat On VitHe aftehiinradiatiear gy, - hishiBubarisuadiakignat Fon ti nes;
. PLL-L: =Immawnmadﬂaﬁﬁ¢mx the pEG-P- N1/ PLL 35 . 'Flgure 17 shows the

renfe Ig;g eol oy e Bidille 34 SUnE cALTaEEANe of"enb! BOSHECELOD.bCI colls
T - strategy on transfectlon of HCT 116 cells medlated by
"Poly~D ly31ne using AlPcS,, as the photosen51tlser, with
' varlable 1rrad1at10n times.
_ _' Flgure 24 shows the effect of the light flrst PCI
.20} :,strategy on. cell kllllng by the cytostatic. agent '
bleomy01n ualng TPPS,, as the photosen51tlser, w1th
1:Fvar1able amounts of bleomycin, 1rrad1at10n times and
_,_transfectlon tlmes. O - 8 TPPS-, 1 h =25 uM bleomyc1n,
| _ -without TPPS%, 1h 1ncubatlon, + - 5 TPPS+, 1 h S MM—
,25{-'[b1eomy01n, w1th TPPS“, 1 h incubatlon, A ~ 25 TPPS—, 1h
o 25 uM bleomycln, w1thout TPPSu; 1h 1ncubat10n, ,A ::
. 3_25 TPPS+,_1 h = 25 M bleomyein, with TPPS,, 1'h .
o 1ncubat10n,_ a - 100 TPPS-, 1 h = 100 UM bleomyc1ﬁ,
. without Tppsz,,, 1 h 1ncubat:|.on, - u -~ 100 TPPS+, 1T h = 100
30 . _uM bleomyc;n, with TPPSu. 1h incubatlon,_ O - 100
- . TPPS-, 4 _h 100 ,uM bleomycin, without TPPSz, 4. h
‘,incubatioxi, .® - 100 TPPS+, 4 h = 100 uM bleomyc:Ln, with
" TPPS;,, 4 h’ 1ncubation | . | o
_ o Flgure 25 shows the effect of PCI with gelonin for
35'-'.treatment of tumours in a mouse in VJVO model .  The
-:treatyent grpups were as follows: (a) gelonln only, (m)
.a placebo t?éetment of phosphate buffered saline - (PBS)



-L-1ysine, using. TPPS4 as the photosensitiser. conpared to 26Nlay 2005 WO
02/ 44396 - 41 the light after strategy, using varlouﬁﬁhmnenMEtlon tines.
PLL-woO dr443%i ati on after the pEG-P-N1/PLL conplex. 'L-PLL: Irraditation
before the pEGFP=N1/PLL conpl ex. Unshaded bars - no |ight, horizontally
shaded 5 bars - 50 seconds irradiatiogy vertically shaded bars - 70 seconds
irradiation, solid bars - 100 seconds irradiation. Fiigure 18 shows the

ef f ect oflﬁf&dimtcémbﬁheacmtht ﬁau%ﬁmid@nst@)ctéﬂny%héﬁ 116 cells
_nedlatedln@ é¥$ f ¥s ne, usi TPRPS2a as thﬁ BhOSOSEHSItISEF

conpar ed' RRPEY 'f"g%"i‘ Freptuent; e‘g'y Sear t obi9NE) p  B¥EATON ti nes.
PLL-L: Irge&budmpn(aitﬁnllhgeﬂaﬁﬂhIﬁﬂﬂ%ﬂr&zﬂm&m« (i:&LLalbesgdiation
bef.ore. t fgé L. conpl ex. Unshaded. bars no |ight, shaded. bars 15
.70, seconc |rrad|at solid bars.- 100. seconds irradiation.;

Figde' . 19 shows the effect of the light first PCl strategy on

transf ectgyomir4iCT 116 cel | s nedi ated by poly-L-lysine; using TPPS4 as
~the photosensitiSer PLL- 20 ' "'L: Irradiation.after the pEG-P- N1/ PLL
“conpl ex. '.L-PLL: ‘Irradiation before the pEGFP-N1/PLL conpl ex. Unshaded

-bars. - mm;gggglgigg_zmgm@Lﬂg_shaded bars 1 .5 n1nutes' i rradiation,-"

. vertically.shaded. bars - 2 mnutes |rrad|at|on "solid bars - 3 mnutes

i flrradlatlon - 25--. ~Figure 20 shows. the', effect of: the.light first PCl
X JJUkllﬁlingéubgy on transection nedi ated by' . DOTAP- using. TPPS4 as
t he- phot osensi ti ser conpared to the |ight after'. strategy,.usizg various.

ot i i ot pab 5180 B bl o
) Unshaded timﬁcmma:ias}lié obtainddbgteom a’ patierondsedveddiat i on, solid. baf's.
- 100 Saﬁ%tk%tééfgimﬁiléhant melanoma at the Nbrweglan Radlum
15 Hospltal (Aamdal et al., 1986., Int. J. Cancer, 37,
' _ 579),_and grown. in. RMPI 1640 (Gibco-BRL) supplemented
~ with 10% FCS (@ibco-BRL) and 2 wM glutamlne (Glbco BRL) .
,The human colon carcinoma cell line HCT 116 was obtalned
: from American Type Culture Collection (ATCC mo. CCL 247) .
20 ‘-and grown in RPMI 1640 wedium supplemented with 10% -
0 foetal calf serum, 100 U/ml penicillin, 100, mg/ml
"‘;streptomycln and 2 mM glutamlne (all Gibco. BRL,J
= Palaley,UK) ' -

25 Irradiation |

'f:TWO dlfferent 11ght sources were used for treatment of
the cells, both conalstlng of a bank of 4 fluorescent
_ tubes. Celle treated with TPPS4,'TPPSH, and,B_THPP
.30 (POrpﬁyrin Products} Logan,UT). were exposed to blue
. light {model 3026 "Appl. Photophy91cs, London,-UK) with
a light 1ntensity reaching the cells of 1.5 mW/cm, while
'celle treated with AchSh (Porphyrin Products, Logan,
© - . UT) were exposed ‘to red light (Philips TL 20W/09)
35 - -filtered through a Cinem01d 35 filter with a 1lght
'~1nten51ty reachlng the cells of 1.35 mW/cm '



.. théQyt oRraparalyion of| B

Figure 21 shows. the effect of the "light ' first PCl strategy on
transfecti on medi ated by Super Fect (r) using 35 TPPSZEG&EW&

phot Y¥@MH4439&Ger, where various illumnation and transfection times are
used' and the armunt of DNA- for traX|sfeet|on varied.. ™ - transfection
.for 1 hour WO 02/44396 26 May 2005."' 44 ‘42 with 0.75 g DNA; .. - _
_transfectlon for 4 hours with 0.75 g. DNA;, O - transfection for 1 hour
wth 1.5 gl ddesfbfdecnddropewnyt he effect of the light first PG strategy
.on.-adenovi rus nedi ated gene transduction of- HCT 5 -116 cells' using
ALPCS2a as the photosensitiser,'in which the virus is. added at various
tines. THEhe@ereEhsageref anbﬂ.ye&du(b@d faﬁidﬁ‘es&ﬁﬁﬂbelltﬁwrd\@éoﬁfldsg at

di f.f erent pei.n syanal by t described in
-t he Exa qéé%bed Qh hé ﬁasKgf a d%tq'l dnBI) %eé&'.\/%@ li c%?r'f)?exes are
i ndi%at edl:‘b?Pt h’él'ﬁ‘@%#e 1?|'3ﬁe p&oa ened.yaie of dfkuoxgscain Y- axi s repr esent
©virus add%él?i@d&nolé&ﬁﬂ!bét tﬁe nﬁk:%d?}a;ﬂ S é&lﬁﬁﬁwtwiﬂ&rssem
.'_addltlonﬁg {#us after rLa %\?ﬂé m nute. irradiation; no
i rradiati FrgupEcisgt 1°§‘h teta & 15ér9[ s dt%“i"i”g‘l’ltb?'ﬁ“l‘st PCI
- strat egy aplittensfandi an5nh-560 hitbaeld pamdieadiedinn Folyed; | ysi ne using
AlPCS2a as the photosensitiser, with vari abl e irradiation tinmes. Figure 24

'-'shovvs the effect of the Ilght flrst PCI 20 strategy on. cell killing by
30 COmpP. a ' fser, with

vari abl e nts. of bleo cin, - |rrad|atlon tlrres andtransfectlon
ey ”V

C-times . 0.-- 5. TPPS'1 h =5, uMbIeorrycm wi t hout. TPPS2a, 1 h _
.7.-incubation; 4 -'5.TPPS+., "1:h =5 ,uM 25 : bl eorry0| n, wth. TPPS21, 1 h

.1 ncubat Imrasmld-éﬁi‘..jﬁﬁ’%mplehes25chhfh:§beﬁt&l‘_ﬁ.lbl’) 1. walﬂeshcmﬁﬁ?& 1] hh
..'.-|ncubat| 25.,. AM hl.eo I.n th TPPS2a,
" incubati glnIli ok %)OJJFT) ?‘993} BTBcﬁrpmeﬁl eg Bjﬁ'% VM[ N6H® TPPS2a’, 1 h
- né—@bat i anrepare@_cmr ‘gemely mixfng 5089 plasmld (pPEGFP-N1;
' o Clontech Laboratorles, ‘Inc., Palo Alto, CA) in 75 pl of
 HBS with 5.3 pg. pLys (MW 20700; Sigma, St. Louis, MO) in
75 pl of HBS._ The ‘solutions were incubated for 30 min
: at roowm temperature, diluted with culture medium and

-_20:'.-' adde_d to the c_ell_s

'fiTHX cells were 1ncubated with 20 ug/ml AchSh for 18
.- hours at.37° c, washed.and incubated in sen91tlzer free
o 'medlum for 3. hours before 1ncubat10n with plasmld pLys
. 25i":complexes for i hour followed by exposure to 11ght
' tAlternatlvely, after the AchSh 1ncubat10n the cells
"_were washed and - 1ncubated in sensitizer free medium for
_ glhours before.exposure_to light followed by .a 1 hour
g S incubatlon'With the plasmid-plLys complexes. The cells
ff 30 - were 1ncubated at 37 Cc for 2 days, before analysls of -
B ' -GFP expre551on was carrled out by flow cytometry

'HCT-lléecells were incubated with 20 ug/ml-AlPoSh'for 18
) ‘hours, | waéhed- i’nciubeted for 4 hours in the 'a;béence of
35 AchE‘,2al before 1lght exposure. The cells were treated
“‘with: pEGE‘P~N1 polylyslne complex for 4 hours 1mmed1ate1y
i before _.o_r a__fter exposure to light. After 2 days’



j 4M Dbl eorryC| n., with TPPS2a, 1 h incubation; O 100 TPPS - ,74'h

=- 1% %ﬂﬁgforrym n wi t hout - TPPS2a,. 4. h '.incubati BsMay 200600 TPPS+, 4

% eonycin, with TPPS211 1' 4 h incubation, Figure 25 shows the.
effect of. PCl with geI onin for 35 "' - '.treatnent .of tu_m)urs in a nouse
in vivo nodel. The :treatnent-groupgswere.as follows : (,&"' gelon.n'

only; (~l a Ia(;ebo treat nent of phosphate buffered saline-(PBS) May: 2005
.20 - ’Pﬂ‘jﬂg%ﬁleﬁ B&nBiTEd thiet IFHR |axpredsion Yawnsyudbed Bhot ocheni cal

treat nentflmwecy%ﬂgﬁi‘g + light), but no gelonin; (0) full gelonin PC

“treatnent (i.e. A].PCS gelonin +. light) . 5 EXAMPLES WMaterials 'and

~ Methods 10 Cell Lines The human nel anoma cell - |ine THX was established
from turible peomebpirapnad vigigm a patient treated,. for netastatic

mal iggnant rrel anoms: at t he Nor\/\egt an Radi um 15 Hospi tal (Aandal et al.,

1986., Int. J. Cancer., 37, 579),.and grown iri.RWI 1640 (G bco-BRL)

. :sl_ﬁpplheme l'éﬁjlc%»}]&% were FGSPEMMH {1 gﬁmﬁgfﬁmﬁ (ﬁ\ﬁgdé@ Q{}\o BRL) . -
- The hunariaw| g -sET &L 0eIReCH i b ]}%gt ga? éom meri can
Type Cul ture Goll ect 2. n“RPM 1640

- medi um’ s&'fo %e t\%fﬁémo TPSEt Shecgellls. Mﬁnarfalyz#dﬂbpeml cillin,
- t&g my/ rﬁAcs galsthnmt mctananﬁicgufﬁ%ﬁf |)Utf§.'ﬂ9|uﬁ%y§tﬂn{et%12 P - (Fj’al s:cey,
. oo 0 ifferen i - sources wefre used. -for.
of he ceI sabmﬂég%?g‘f’gug‘ﬁe # Weran cogier -uoFddtezgscaies. Cel | s
 treated WiMe WCEP@E eamjplé ﬁtﬁ&Sﬂlﬁ%BMtnﬁzrd@iq{s Logan, UT).
. were expdesew)to 302 Ph Si

siemb ey g, Ll 52830800 B .o

'- B London .U t-infensit reac I'n Wr;h
l:@ci‘@attlon wi tqh an argon laser (20% wW) tuned. on 488 nm. j

AchSza was measured through a 6§70 nm longpass fllter

15 after ‘excitation with a diode laser (50 mwW) tuned on 635
- nm. Cell doublets and dead cells were dlsch.mJ.nated
: 'from slngle v:.able cells by gating. The data were
.analysed W.'Lth CELLQuest Software (Becton chk:l.nson)



cells treated with Al PCS2a (Porphyrin Products, Logan, UT) wer e exposed' .
red light (Philips TL -20W09) 35 filtered through a Q6riapRao®5°filter
wi t h VEOI0R4#396 i ntensity reaching the cells of 1.35 .Wecn®?'. WO 02/ 44396 -

. 44 Fluorescence nicroscopy 26. May 2005. The cells were anal ysed by

fl uorescence nicroscopy as 'describeggin Berg. K, et al., Biochem

‘Bi ophys. Acta., S 1370: 317-324, 1998. For analysis of fluorescein-

| abel 1 ed Embmpllecd the m croscope was equi pped with a 45.0-490 nm

excitation filter, 'a 510 nmdichroic beam splitter and a 510-540 nm band

pass emission fil ter. 10° Prepar ation of P asmd p| S Corrpl exes and

. Tr eat ‘_"‘_E!_l.i‘t—_ dd _Plrany y g E cfes Y gt Hhe, db

descrlbed in Berg et al. (1999) Cancer Res. 59 1180 83) were 15 prepared
nt | y m n| n E.cg plasm d (pEGFP-N1; d ontech Laboratories, Inc Palo

? AF; Urerel-lﬁge\ﬁrtﬁﬁl WiL 2040/ mMADPISA; £8irghd, St. Louis, .

'_t in tWEOQtBQfwHBEedThﬁdﬂﬂq§UHaEEdM¥ﬁ3éé%?%f?éﬁEiﬁfeéomghﬂ?  room

" tenpera u e i um an a - fo '‘cel | s.

~ THX.cel | ;!Eﬁ/erg #ﬁ%u%agggq\ﬂ g’éf Agn?’rﬂ Alllst%g%a‘?’o?nl‘éf thodrkgat . . 37C,

washed armEGﬂEuﬁéfpalWWewl comgxl-efxr émfdmlll&glitore:apcbmé b@i-on_e

i ncubati t a S I d by exposure
O, W t Byphe ﬁﬁhﬁtglsy Zé.tfé ti]@ééh |ncuba O%ij?"‘g y exp

‘to light. "Alternatively, e cells were

. wastid antPewbabieedths §§ﬁ§-i9t wexe W%mxwaltmworbef ore exposure
 to lioht hekboues. bunaitines: rraculBiiAn DAL hes Qe ST dh e co exes:
ef ore ana

..+ The ceII - I nc bat.ed for da]?i's sr s of . GFP
'.-)expr essi on JV?\/a]s rrPe8 0 t % "‘FF&\N 95‘&&’?@ deut Wit PEG
i'ncubat ecNWmtleDygzln{a Abﬁﬁﬂ;éa fher 1haldaw&,omﬂelrgﬁfke i neubgred for 4 hours

0 the aRsgnresgionSwAbPahTtgebal 8y Aot by PRRILS os IEniE] | Sedige (reated
.15 llght exposure - The charge ratio for PEGFP-
Nl/polyly51ne complex was 1. 7 '

The results”are shown in Figure 1 and it can be seen )
: that the transfectlon of GFP is equally as effective
t'ZO;.:-When the plasmld—pLys complex (i.e. PEGFP-N1/pLys) 15.
7 . added to the cells after rather than before. light
"gexposure It can also be seen that with both treatments .
-;the percentage .of transfected cells depends on the
. 'length of time the cells are exposed to 11ght w1th the
25.: 7percentage reachlng a max1mum level at around 2 mlnutes
' ~and then 1eve111ng off '

30 Ex "i'_ of GFP in HOT-

'HCT 116 cells were 1ncubated with 20 ug/ml AchSk for 18
'hours followed by & hours in the absence of- AchSh :
| . ~5_before exposure to llght The cells were treated w1th
35 -pEGFP Nl/polyly51ne complex for 4 hours 1mmed1ately
' " ‘before ox after exposure to llght as indicated on Flgure
‘-2.f The expre381on of GFP was measured by flow cytometry



-with.. pEG-P-N1' pol ylysine conplex for 4 hours immediately before or
after exposure to light. After 2 days WO 02/44396 - 476 May20p8y 2005
i ncuRatozansmwt 37C the GFP expression was studied by flow cytonetry. Flow.
cytonetrv analysis The cells were trypsinized, centrifuged, resuspended in
400 Al of culture nediumand filtere hrough a 50.11m nesh nylon filter.
. Then the cells were analyzed by a FACS-Calibur:(Becton D ckinson) flow

cytonete Sa 1 gygnts were col l ected. Fluorescein-

_fluorescgncégﬁ%or exacak I @%nggggorescent protein (GFP)) was measur ed.
t hrough a 510-530 nn1f|Iter after excitation with an argon |aser (200 MW

. tuned. on @8 Byl A RS2 agMERn MBAS i 8 rehrzoeeia a@&x{lrﬂé%w@ess filter 15
after excitation with:-a, ode | aser ttmg}ntunecl on nm _ Cel
a

doubl et s B dedl T F1BLIRF ¥RV SEPi é: %l%e cells by
gat Bng. Eaﬁls:larra Em:eplenm yshd vwirahsEalctQoms o fSHFPale ddietl
Di cki nso 9 1 & y - 005 I nduced
- transfec?khn as & d%géﬁgﬁ @?e éﬁﬁSE§§n2&$ﬁX %ﬁﬂg& égggngnth 20
" Ag/'m Almsm»m)r 1 addedsto F\th@Gléﬁd afﬁa;balaé@qrn @mmfx@mf ree
EE%'F ‘FJ)lele. | RagSedpé | ;Jweg b?( 1th|E0 pericank 'Qﬁff \ﬂxtanw'ﬁfegctea
o - yl ysine co efore exposure f.or
‘4. m nut eé"m1 Ajst éﬁi‘a’ter‘?/e‘ﬁgpe%@%’ég ?ﬁethglé‘@ﬂg 185 ﬁéﬂﬁaﬁ% qef{’el%el s were
- wagbed apgte rotgrsdesdl forlilghtiours in sensitizer-free. nedi um before

light-treatment .for 1, 2, 3 or 4 nminutes followed by |- hour with pEG-P-
- N /polylysine conplex "as .indicated on Figure |I.. G-P -

15

-rGelonin.isia'plant toxin which efficiently'inhibits '
protein SYnthesis when it is present in the cytosol of
ceils.. THX'celle were incubated with 20 pg/ml hchsa

:'20’:"-for 18 hours followed by 4 hours in sensitizerx-free
- medium before ‘exposure to light. The cells were either
- .co- treated ‘with AchSh and 1 ug/ml gelonln, or gelonin

{1 yg/ml) wasg added to the medium 1mmediately after

light exposure for 18 hours aftexr which lt was removed -

RN
3 L

25-; from the medlum as 1ndlcated on Flgure 3. Proteln o
' gsynthe31s was measured 24 hours after llght exposure.

'.T.The results are. shown in Figure 3 and it can. be seen
- that although the photochemlcal treatment 1tse1f in the
-~ 30 absence of gelonln leads to some. reduction in proteln
' 'synthe31s, the presence of gelonln either before or
after photochemlcal treatment induces a slgnlficantly o
'greater 1nh1b1t10n of proteln synthesis. ThlS data’
_ 5_shows that gelonin is internalised into the cells
i 35 'whether the gelonln is contacted w1th the cells before':
“or after photochemlcal treatment. _ '



expressi on was analysed by flow cytonmetry 48 hours after 15 | i ght exposure.

The r‘ﬂg‘kﬂ“ %tro for pEG-P- Ni/polylysine conpl ex was 26:May 3009 resul t s
are-s Figure 1 and it can.be seen that the transfection of GFP is
equal ly as effective 20 - -when .the plasimd-pLys conplex (i.e '
PEGFP- N1/ pLys) is. added to the-cellagatter rather than before |ight
‘exposure._It can alse be . seen that with both-treatnments the percentage
of transfBERERlecd s depends on the Length of time the cells are exposed
‘to light with the 2S.. percentage. maxinmumlevel. at around 2 :mnutes and
~“then | eve -Ie 2 30 Expressron of GFP in. HCT--13.6 cells

HCT. - 116 ] f o[oim. ’ ] S be hour s.
foll owed by 4-hours in the absence of - A1PCSza before exposure to light.

The gel I sppger a EGEP- pol sine co lex for 4 hours
|nne§|ately Ee?ig %ggewk ? %%dj :ﬁy X:% PEa!@d on'. Figure
2.. The e%%%srUﬁSbedeapdwagcmmmecimwéﬂmmemrﬁég IRé’&luxWHy 2005 WO

. 02/44396 £foh7a R dewspatbee Shuliilils The (res re shown in
.- Figure 2 aqﬁat 2a en t&gﬁ Qﬁgﬁﬁi ar?é%a?TF? & tT3fsfection of
- the THX T8 ‘f"ﬁrﬁxéﬂﬁ aged; 4g ﬂra%mdarumfceﬁrthe e |y as

* . effectiveindibnatéd phan'mgdraL;sb@fmreekre!dtmtet REEH é&n‘ﬁ'—ys) s added to

theggcell r efo i_ght exp sure ain, the

' pe?‘centamlgéf#a%aie}%t eéas %‘EFS& S’%ﬁ@n di q’!‘%"rrg-th of tine.the

© cells 10 HR exprredien waghanaExaaﬁr ewﬂmmmwfremﬁ addi ng

- .gel oni-n keftge af hotochenical treatnent- ... Gelonin.is a pl ant
Bghel d8postre P

 jt0X|n whi ch effrcrently inhibits protein synthesis when it is present in
- the cytosol of cells:. THX cells were incubated with 20.g/m Al1PCS2a

The results are shown in Figure 4 and it can be seen
15 that for the best results the molecule to be
' llnternallsed should be exposed to the cells relatlvely
- soon after the photochem1cal treatment, 51nce the =
_transfectlon w1th PEGFP-N1 declines with a half life of
about 5 houre after light exposure.

25.° _ .
' 3THX cells were treated w1th 20 ug/ml AchS% for 18
':lhours, washed and 1ncubated in sensitizer- free medlum.
. Cells were glven a pulse (0.5 or 1 hour, the width of
B the bar on Flgure 5 reflects the beglnnlng and end.of
- 30rr -treatment) of treatment with the pEGFP- Nl/polylyslne
' -‘complex elther before (negatlve bascissa values) or
after (9091t1ve abscissa values) 3 minutes of - llght
'exposure GFP expresslon was analysed by flow cytometry
_ﬁf_'48 hours after light exposure. Data from several _
35 - ;experlments have been normalized taklng the efflClency
- oF transfectlon when transfectlon is performed Just
ubefore or just after llght exposure as 100%. -



20 : for 18 hours followed by 4. hours in sensitizer' -ﬁfree medi um. bef ore
exposure to light. The cells. were either . CO-t r eat €26 Mag 200\1PCS2a and 1
g/ mM weees4396 , or gel onin (1.g/n1).mas.added to the medi um i mredi atel vy,
after |ight exposure for 18 hours after which it was renoved 25. fromthe
medi um as indicated-on Figure 3..'- Fgotein. t synthesis.was' nmeasured 24
- hours after. |light exposure. The. results are. shown in Figure 3 and it.

can : . be Théeﬁé'sulegt agbl BOwgh tihe miphechededl i Erééﬁnﬁét?%éﬁe'f in the 30

_absence of gggfnln gs to sonme reduction_in proteln synthésis,. the

presence 9t REE Egﬁ&ﬁ;eQEJOQﬁQQﬁl?ﬁﬁﬂ%ﬁh%h@c@#llsreatnent

; hnducesashnqﬁdfbeaekppsegreot@heImamdbd}éﬁlﬂﬁ %F(&ﬁ%fkﬁ%ﬂiah lﬁ 'TEiS
dat.a s internglised into the c s, 35 whet her the
.gelonin {5 con ]F }tlgﬁl-’%}t %etf ‘&b ?%55"’0@@0&“’53 t%? HHbcheni cal

tred ment. WD 02/ 44396 - 48 Exanpl e 4 26. May. 2005 . Effect -of chase tine

on Ilght?hﬂg%gggﬁgransfect lon 5 THX cells were treated,MAth 20 g/'m

- AlPcs2a 8 hours, .washed. and incubated in sensitizer-free nedium for

4 hours before 3 nlnutes of Ilght treatnent The cells: were. i ncubated in

' ] p _ ' bment with

S8 ‘ y 'after | i ght
exé&bure The results are shown in Flgure 4 and |t can be seen .15 that for

t-he best -ﬂg@t&éﬂg We@'@?éé@ehowliﬁ %@2«‘ ?ﬁlreé’f fl {)elgxposed to the

. cells. relatively - soon ter Since the.
transt ecHiBHFdn tpghegrand H’é@Pbﬁ§§dV\fFl¥1h89nI$34tflzlelf-e‘fnﬁe mesinm 5 hour s f)

*after i gir ekpRsus® bef@fe @Rpobu@BPLe 3ight, followed by

: incubation w1th PEGFP-N1/polylysine complex (charge

15 ratio 1. 7) for up to 6 hours as 111ustrated in Flgure :
 6A. GFP expre851on wasg analysed by flow cytometry 48
;'hours after llght exposure. . The number of GFP- .

_expresslng cells after such treatments are presented in
: Figure. 6B and ‘the specificify of the different
20 ‘-treatments presented in Figure 6C. |

" -The results are shown in Flgure 6 and it can be ‘seen
*_that although the number of transfected cells 1ncreases
. ‘'with lncrea51ng 1ncubatlon time with the pEGFP—
25{'IQN1/poly1y51ne complex (Fig: 6B), the hlghest SpeCLf101ty
' - of transfectlon occurs -after the: shortest 1ncubatlon
" times (Pig. sc) ' :

i/

30

| This‘erperiment was designed to test whether'the' -
. :pphotochemical treatment led to minor damage to the: cell
35 rmembranes, thereby meaning that the plasmid brought 1nto
" ‘contact w1th the cells after light treatment could leak
‘"through the plasma membrane '



" treat menf¥

yfficiency of trap fection as a function of a transfection.-per? se
relative to illumnation TH X cells. were treated w 26 M#s2008 Al PcS .

f or ,wolB/i4sssur s, washed. and.incuba.ted in sensitizer-free medium cell's
were given a pulse (0.5 or 1 hour, the.width of the.bar on Figure 5
reflects the beginn ng-and end, of 3Qgreatnment) of treatment with

- the. pEGFP- N1/ pol yl ysine conpl ex-either before (negative bascissa val ues-)

or. aftemmmwlus/en@ie@cwéateal weeh 3oMpy/kads Mfpdg morewosure G-P
expressign_ was anal flom)gxt rretr 48 hQurs ter |ight exposure.

" Data frof %P 3a° e% r THE FES BEHF™ he
eff|C|enfpr 4oﬂxnnam§beﬁ¢renlmghn EKposatechlmmwe&SummdajaﬁetyLwt

.before d%rc‘f’%% 9@&&%&88%@@3&% £2Ge E‘%% Og,glég 02/ 44396 - 49

The res ts are ure 5 an can e seen r the best.
'r Bnsf’ eé@/@?léﬁlf!r%‘r%cﬂio‘ﬂ%e{éeI(Fbargﬁoi!l‘ﬁﬁil%'l Qﬂposé'@et ¢eflds nol ecul es to

be |nterih&|re3%elﬁléi't§ﬁe§mftt Biﬁ!‘LQe&r aeht eeeeéaowteﬁeffdfeght exanpl e
6y fight-i.n u e nsfeitlon éen enﬁg gu bation tige with. pE
GP- N1/ po oto TRk ol PE B, ErRps gryedi tR 3@ Fi g/ni AlPcS2a
- for. 18- humhaut\Mrypmhuimbthoubatwﬂelaei&usmbmeeexbbeedﬂumlMﬁgHKw 4hour s
. before expo d b | | pol yl ysi ne
- conpl ex i?{h?#lgg él%e&%g‘m F'{%U:?\As éFP Q%B%%%r ggg\é%ft’l?l uﬁgﬁgtge%{ in Figure
6AL0GFP. BypEdey W%@e%l%eboﬁysfﬁﬁﬁﬁé‘yﬂ-éﬁﬁtr ¢xp@sumgurs. after |ight
exposure. The nunber of GFP- expr.essi,rig-cells after such treatnents are
presented |n and ,t ecificify of the different 20
&L?ﬁtﬁﬁe gcpﬁghﬁeigguﬁp§ 43, BLBRERR AF @ Gure. 6 and
Jit can bensee@EGFRJNH/pdlymy@ﬂneheompméhethefcbmpmekewﬁed etlilck | ncr eases.

Wi th i ncyeaghna JAGURALL AL | S YhEE BB ®eRESE tosed. The THX
15 cells wexre then. either incubated in plasmld free medium
" at 37°C (Elg 8B) or trypsinised (Fig. 8A) to remove the
:'plaSMid;frém'the surface and seeded out in new.diehes at
..37 c. . These ekperiments indicate that the plasmid/
o polylyslne complex does not ‘leak through the plasma
-205'=.membrane after photochemlcal treatment

"~.j | ;_Ugﬁfr"

25

- THX cells. were treated with 0.25 pg/ml 3THPP for 18
hours, washed and incubated in sensitizer-free medium
) | foi'4 hours before 1ight exposure,'fdllowed immediately :
30 afterwards by 1 hour incubation with PEGFP- Nl/polylysmne
o complex (charge ratlo 1.7). . The cells were exposed to
ﬂllght as 1nd1cated on Figure 9 and analysed for GFP-
. expresslon flow cytometrlcally 48 hours after llght
.'exposure.fj '
35 o |
.:3-THPP ig& a photosensitizer the main location of which
.is ' not in eﬁapeomee or-iyéosomes.' The resulte;Shown'in-



- 45. mnutes.at 0C

25.. . N1/ pol ylysine conplex (Fig. 6B) , the hi ghest specificity ...O
-transfection, occurs after the shortest''. |ncubat|0ﬁiwhvm995(Flg 6C) ca
pl e. WO G396 cat ment with VEGFP | /pot y? ysi ne conmplex at OC . This
experiment was designed to test whether the" photochem cal- treatnent. | ed
to mnor damage to- the cell 35 nenbrgpes, thereby neaning that the plasmd
“brought into contact with the cells after light treatnent coul d.| eak.

t hr ough. Filgains a@mldnqbtaneha‘ﬁoﬁiﬂa%@ﬁ: -0 0cePhs Myt B095TpEX cells were
~treated A washed, and i ncubated in

sensiti zgretﬂfa’rlg %ﬁ%ﬁ%gﬁa B}%{lﬁ%‘ % bgﬁ F St ITRT ATESRES IR GREd.

i medi at SFPTeRT et AsCOYPAS igoRutes the uteaulse mh@tﬁlv\imh PEGFP-

- N&/ pol ybwvﬁmwrmt@ipiebawereat:he bhotoskify d@f\ﬂ 05%‘%%6“ ei t her A)
'-tr¥p3|nhi%% nd, segde % hef qre bEqu transferre
transferre FFthout ™Ay Jodiicahe Q@mﬁcﬁk¢§°ﬂenGIEXpesgd to |ight
as indi cagedltortlﬁtgux& BocaEPsedpias endosvies aidl YSasbddndy fhgw cytometry
48 hoursbgfh@@éﬂgﬁ&eéggosure After the incubation of the. celfs for
pEGFP- N3/ pol yl ysi ne conpl ex.the conplex will stick
. to the cell.surface but not be endocytosed. The THX 15 cells were then
- . either iggdhpied dn plasmd-free medium at 37C (Fig. 8B) -or trypsini sed

"(Fjg. 8A) to renove the .plasnmd, fromthe surface and seeded ow in new
di'shes at . 37C."- These experlnents I ndi cate’ that the plasntd/ pol yl ysi ne

-~ conpl ex Qombinaitiloml saéhgl pli f 2 t

- phot ochegy § -m =PP a ight with
treatment ’ *ﬁﬂ#¢%ﬁ¥%ells were o

_ftreated mnth 0 25 Jlg/nt 3. THPP for -18 hours meshed and i ncubat ed i s
"SenSltIZﬁCTfiQQ @@Tﬂﬁ“were seeded out at a density of 75 000
15 cells/well in. a 12-well plate one day before the
' :-experlment _ The cells were incubated with the
-_photosensltlzer AlPcS,, (20ug/ml) for 18 hours followed
by a 7- h- .chase in photosensitizer-free medium, and
: exposed to red llght for 7 min. Then the cells were ,
i-zO“i=.1ncubated with a DOTAP-complex (DOTAP was purchased from:
0 Boehrlnger) with the plasmld PEGFP-N1 (S5:1 DOTAP/
<. plasmid, 1- ug/ml pEGFP -N1) for 3 h, washed with the
,;growth medlum and incubated at 37° C for 21 h before the
expre991on of. EGFP was measured by flow cytometry as

. 25.° 7descr1bed under Materlals and Methods. Control cells - : ﬁﬁﬁ
.were, not exposed to 119ht -otherw1se the treatment was . >
”iidentlcal : : i

) The results are shown in Fig. 10 and'it'den'be Seen that
30:_- the PCI treatment increases the transfectlon efflclency :
-with the DOTAP/plasmld complex about 4 tlmes



for 4 hours before.light exposure, followed. imediately 30 afterwards by 1
hour QE’?@% ion with pEGFP- N1/ pol ylysine conplex. .(QeMae20a8io 1.7). The
~cells & posed to light as indicated on Figure.9 ahd anal ysed for G-P-
expression flow cytonetri-cally 48 hours after |ight- exposure., 35

3- THPP' i sa' photosensitizer'the main @eation of which ..is'not in
endosoness or |ysosonmes. The results shown in WO 02/44396 - 51 26 May.
2.005 Fi gExamplendidate that treatment of cells. with 3-THPP before
‘irradiation induces only a mnor.increase in G-P expression in conparison
to the re Its showq in preV|ous exanpl es where the photosen5|t|2|ng agent

- 5 ALPCS2a™is=trsed QIhGaenesixuat t nanhdugtd A0
.locali:sed in endosones and Iysosones may be: advantageous 0 HCT 116

cellg merﬂﬁggiggﬁ out at a density of 75 000 i5 cells/well |n-a.12-mell
pl at e one day ore the experinent. The cells were incubated with the

phot oaensi ti zer Al PcS2. (20ug/ m) for 18 hours followed by a 7h-chase in.

phot osensklndpes&Eea Egd Uk ght for 7 mn. Then the
cells vveef 20 Hiubat ed w tﬁhg?%lte corrp?%’x ?D&%&@ wW4S ppuERhased r om
- Boehring x eFuipE Brobesd (ﬁom:lsm. (Hilzm%to@kaémdtloﬁ ug/
-pEGFP—lemiorpﬁeﬁaraashgddlw@buvh_ ﬁ% Ppbahcubgﬁgg at 37g%for
asure ry as

21 4y bef [ es |on EGFP was
degbrlbe dﬁg «éﬁgrl gﬁ& W&ﬁngtﬁduﬁiix addeérto ant exposed

to light, ammmeee volhemer éeenmttd/vaetexdam infedte - T@elrlesul ts are shown
~in Fig. 1@ﬂ?@ﬁ8@7e6ﬁﬂh&¥3§§¥§#% 30 the PCI-treatnent I ncreases the
W "4 tinmes C

'ttransfectlon eff|C|ency e DOTAP/ pl asm d conplex about

_ The recombinant virusg AdCAl7lacZ was formed and
15 propagated in. the human cell line 293, an Ad El-
transformed embryonlc kidney cell line malntalned in MEM
 F-11 medium supplemented with 10% FCS, 100 U/ml
_pen1c1111n (Glbco -BRL), 0.1 mg/ml . streptomyc1n A{Gibco-
BRL) and 2 mM glutamlne. ' :

”.The recomblnant adenov1rus Ach17lacZ encodlng the E.
. coli lacZ gene: under control of the human cMv promoter
- was obtalned by homologous recomblnatlon u31ng the pJMlt
25.° _system in 293 cells (Addlson et al. 1997 "J. Gen
' N:V1rol., 78, 1653 1661) Recomblnant vectors were plaque
"_purlfled grown to ‘high titre in 293 cells and purifled
by ce81um chlorlde bandlng as prev1oualy descrlbed (Hltt
. et al., 1995, Methods in Mol ‘Genetics., 7, 15-30).
.The THX cells (4 x 10° cells) were seeded out in 6 cm
'ldlshes and allowed to grow overnight. - At approxlmately
o 60% confluence the growth medlum.was exchanged with 2 ml
35 ° . growth medlum aupplemented with 20 pg/ml AchSu, and the
vdlehes were,placed back into the 1ncubator for 16-18
.hours The sensltlzer contalnlng medlum was then sucked



WO 02/ 44396 - 52 266 May 2005 Exanple 10 Effect of PCT on ad noviru
transduction of TM ... cells 5 -Material Fluorescei nagmay 2005
di - RWiD- a2ad430m5t opyran05|de (FDG was purchased from Mol ecu?l Pr obes .
(F-1179). A 20 mM stock solution was prepared-by dissolving the powder in
a 1:1 mxture 10 of DVMBQ et hanol. The. i xture was gradual |y added to an

. appropriate volume.ice-cold water to ke a 8:1:1 H2Q DVsQ et hanol

sol ution he [ A foryred and 15 propagat ed

in.the. h(u)r%n ?ﬁq{mﬁg@ggﬁx &’g}?ﬁdq%%% ansflé’rr?e’ﬁ{ o kRdney cell -
line mai RESHNEY ath haast- ilhﬁﬁdﬁubﬁf@@pﬁli@mmmm@&&%&%raﬁo Um
peni cil | ipfect@dc.o-BRL), 0.1 nmg/n -streptomycin (G bco- BRL). and 2 mM
.glu.tam :ne. 20 Construction of reconbinant virus ..The reconbi nant

.ade*now rus AdCAl?lacz encod| ng the. B. coli lacZ gene under control of

t heShu 5 g obtai ned. by honol ogous. reconbi nati on using the

o 3. ookl 997, ,,.' d. Gen.
{)/J?/gr °or rgp%%&?ﬁf&%@%&%& rggg@gg icjlt SFE‘&S\A/&FQ“EI%H{% Cb"[ﬁh?ﬁ; ed, grown
to hi gh. apd; the mezoB qe}) snambepuinf the diphese siamnicadithuliatiad Wdl ng as

| netics.
o, st hmid contt it | Affhontubo R bl LT, o

" seeded ORFEPATE N FES T doaf?'o\mdcagéz ARl %v@rﬂMgMQClAt appr oxi mat el y
' 600 conf adenrdinke tgr mid. mmdenrmwaeenxahaageﬁf\éfcth 2 Yuada Wiy h medi um

} I 2 Pc I and the wer e pI aced back into
fﬁgpl ﬁcu %tfgﬁw%"%rqe. %%%(ﬁ&rs & e Rndrt |‘§‘3ﬁ ﬁrf‘&rlﬁlyné’ medi um was then
sucked V@ﬁ?PM-Q% of53 and 10. _ {J

Before v1rus was added the cells- were exposed to red
15 light (Phlllps TL 20W/09 filtered through a Clnem01d 35
' ' fllter w1th a 11ght intensity reaching the cells of 1.35
_ mW/cmz) for: 3 minutes. Subsequently the medium was
sucked off - and 200 #l virus suspension (or PBS w1th 0.68
. - mM CaCl, and 0.5 mM MgCl, in the cases of controls not
ﬂ'20"‘-treated with v1rus) was added to each dlsh Aftexr
R 1ncubat10n for .30 mlnutes at 37°c, s ml ordlnary growth
’-medlum was added and the cells were allowed to grow for
. 48 hours.

. 28

gThe cells were detached by Trypain~EDTA and resuspended
”‘in 5 .ml growth medla. ‘After centrifugation for 5
i minutes at 1000 rpm, the medium was ‘sucked off,-the cell
’ pellets resuspended in 50. yl growth medium- and the- tubes:
'30;1‘ placed in a 37°C water bath for 5 minutes. _ :
'Subsequently,-so yl of 2 wmM FDG—solutlon preheated to
-37°C was: added and the tubes placed back into the water,'
‘bath - for 1 minute. Flnally, 900 ul growth medium was
5_added and ‘the- tubes were incubated on ice for 30-60
35 'mlnutee before the samples were analysed by flow _
':cytometry as descrlbed above '



2G. May 2b05 off, and the cells wereincubated in or di nary grovvth medi um at
| east .4 hours before light treatment and virus infec26blay2006ecti on of

cel | WO944396n- EDTA was used to detach cells fromthree dishes and the nean
cell nunber in the dishes was '.calculated by Bilrcher chanber counti ng.
Adenovi rus dilutions were prepared igy PBS with' 0.68 mVl CaCl2 and 0.5 nM

. MyC12 10 according to-the nunmber of cells to infect. Usually the cells

ver e. i nf qee el fifvérd. ttreéﬁeatwmthcmr»ce;, (st ®Ms 0bs | o@nd 10. Before
_virus vva%, added t 19 ceél S.were, exgoia red 15 I ht (Philips TL 20W 09,

filtered 0 R ARgRe¥iry 8"} Ak sigyre eachi ng
the cel | 419f a‘mBEexdeeert)o 3oor 8 minutes. o$ur1ig1|uerzatd ﬂddm::mel:uum was

- sucked- of;f 200 p! r e o) Cl12 and 0. 5.
.m I\/gClZ ﬂ%he cas]Ee)sa%c}rl Ig%% sgﬁgt H?% tre??f# vr s g%\élﬁ%seadded to
each di sHB- %]{)eracqh‘cubmb})nfl@vrCB’QOWﬁﬁmYes §1he31-'@ta3 @-gsldi nary growt h

. medi um wlafictqﬂm mgﬂiédweyelﬁtég%é @&@Nraf— al 48 hours.. 25 -
& gal act osi d se -au EDTA and

" resuspen®SPLhye C %rmhth%ﬁr gﬂ?‘t@r"' |fu %or 5 mnutes
-at 1000. mymber tdfe Breghlrrpmttimekeellméf and the -aelan Bp@allets resuspended

it es. SEIACE iy MRl B nY, BEE EopatnBnt N Cted o

o3 IQWas added and the tubes. placed back into'the water _bath-for 1
m nute. ﬁé@éem@é)%%wgrm hnfﬁﬂ.ham 1mectaeﬁeefaa@m digg - tubes '

.were incubated qn ice m nut es -befqre-the sanples were

~anal ysed ASFUIEW. ‘?ﬁ/t%t??l]a% a%serewateeovet%wmé@ea oz - 26.
- May. 2005vikscelld pisstosened el hg hadeie SBat( dhaet p@ko@&cﬁsnﬁ@al

treatment, i.e. the addition of light to the -
is photosensn.t:l.e:r.ng ‘agent slgnlflcantly potentlates the
'transductlon of cells (as shown by the 1ncrease 1n B~ gal
 'act1v1ty) ' '

y .zo_--'. .

‘ '25.f 'THX cells were seeded out 1nto Falcon 3001 dlshes (2 5 x
' "”q. cella per dlsh) and the next day treated w1th 20 - '
- pg/ml AchSh for 18 h, ‘washed from AlPcS,, and lncubated
~in AchSh~free medlum for 4 h. Then the celle were -
_ : exposed to light for 4 min before a3h 1ncubatlon w1th
300 - 5 mg/ml of the endocytic ‘marker FITC-dextran. .
' . Non- 111um1nated cells were treated in a 81m11ar way
'except for 111uminat10n The intracellular locallsatlon _
‘of FITC- dextran in unflxed cells was observed’ with a
Zeiss Axloplan fluorescence microscope (Oberkochen,
'--35.”-1Germany) using an objective with 63 x magnlflcatlon,_a:
450~ 490 nm band pass excitation fllter and a 510 540 .'
‘.band pass emiSSLQn fllter. Fluorescence mlcrographs were



Figure 11) and adenovirus (denoted as "virus" on Figure 11)_and exposed to
3 or 4 ninutes of light as described in Material andagmdyarmsand neasur ed
for MQ8/443%0si dase 5 -(13-gal) activity by flow cytonetry. The total
(3-gal activity was. quantified by integrating the 1-gal positive cells
and their (3-gal. activity. Both the.ggnunber of .13-gal positive cells and
-the-nean P-ga activity was -increased by the PCl treatnent. 10 The results
~ shew-t hatrenouded byfweanenod aTldéaiald chatge+ Goubgadt Bavield s are

-i ncubat ed; gy caMéféeS(gﬁbBBﬁe%%lc‘é r s an hoﬁt)ﬁ?Sﬁ tising agent but that

g

phot ochem cal treatnen SFion” o the 15
phot osensitising agent significantly pot entiates the transduct ion of.cells

'-(as showrtiy sdiuiee! SHoR (Pig-92) cald Wi i & € dlyphlect

- ghot og)c?e 38?” tnment on the -intracel I"'on of an
end cyt oS € bt BREPECeDE endocydiii W@%e@@l’g@ @axtrnno Fal con

. 3001 di gisgfqee the locdDisattehl ofpelhl’s MRer affom henaskLday treated
W|th 20 shed from A1PCS2a d jncubated in

Al PCSza!’ 1:7"§r&{(élt"re11 e mE ' % 8étﬁ Q?E 33?511 & %é‘o’éxbggﬂl?}l?ﬁtﬁﬁght for 4
nin befofeldsl H‘—O ‘ifh%u%t:@éﬁl \M:hla 84.£ Fwy: /filuafesteneadseyhi gnmar ker

'='_FITC-dexyaai@ Batby | e S roway
- §pt fgﬁ 1I um na]:: |i6%1[%@}ﬁ%§|gﬁtar gégﬁpﬁl arﬂ.{ oca s%&lg% ig‘gﬁ%l TC-dextran

nf i x&EFAHINt S Fheen hefprs kb eZE‘?&S’QCOA}G](ﬁﬂ@rﬁﬂF@dPescence
m cr oscopatederkooh® the %cﬁeﬁﬁmatixiés R0 vatyP ' with 63-x

.:.magnlflc 490 n ass Xlt t| ter and' a 510-54. 0.
. band pasg&]gr%%ss%gr}:%%% &‘T: 858 m&“ﬁﬁ%%%ﬂfgﬁsy FErREFBRT 44396 - 5
26. May 2@@5%@@&%% bysasownaledeghadptiomipedevi ce  (CCD)E
. canmera (Ba@&-@ﬁ@]fécﬁﬁé nc., Tucson, AZ). The results show (Fig.12) that PCl

vmig i ght given
Example .12

220 - .
'_'Gelonin is;a p}ant toxin that efficientiyeinhibits
.protein synthesis when it is present in’ the cell o
__cytosol but- whlch is not able to reach the cytosol on
o ‘its own, and therefore is quite non toxic to intact '
25 - cells For the treatment . with gelonln 25 x 10° oells per' :gf)
' :well were seeded out into 24~well plates (Nunc, ' ~
-1'Denmark) The next day 20 ug/ml AchSthas added and
the cells were 1ncubated for 18 h at 37°C All the
Lo ' procedures after AchSu addition were carrled out in
l30'f. subdued light. For the "light beforen® strategy, the
. cells were waghed ‘from AlPcS,,: and incubated in. _
'AchSk-free medium for 4 h. Then the cells were-exposed
to llght (ae 1ndlcated in the figures)  before the - -
| 'treatment w1th 1 ug/ml gelonln for 18 h. For the "light
35 - 1after"'strategy the cells were co-incubated with 20
. pg/ml. AchSR,and 1 pg/ml gelonln for 18 h, and washed
J_before exposure to llght as 1nd1cated 1n the flgure



5 before the fluorescent endocytic marker FITC-dextran shifits the

| ocal i sation of this marker from endocytic vesicles @6Maysgooss seen in
panetvof2f4as9enon-i | l um nated cells) to the cytosol (the diffuse -

fl uorescence seen'in panel B for illuninated cells). Thus when the |ight
3.0 treatment is given. before the magfomolecule to be internalised the
~macronol ecule is very rapidly translocated to the.cytosol, substantially’

decr easi 'mniﬂelm@édl &be3sf aérlay%%e@d 480 raa%%u%xofwawe -
macr onol ecul e. 1%&(@;&; han Ef fec of phot oc mcal t. in THX- and '

' HCT 116 E&X9ept ?Elaﬁl am et treRtesy MR I"Sﬁﬁl}ﬁ# bits
. pr ot ei wBrRYENtvWIdH Scumamretmedmmeaaﬂt aJﬂtdxhedath-Jlowmscﬂreéwt which is

" not_abl e t reac o] ereforels gquite non-toxic
-~ to int aclm é‘hﬁ%&\@ %8 %?o tfﬁ&nge oﬁnﬁ“ly 58 3.0 . cells per
“wel B weré”rdeéz;idzicuutof mm@mmsynpheseg wakupesayedDiymar k) . . The, next day
20 g/ ABRESIAy geaeaqgﬁtarp&mh zhelﬁeélﬁr&eéfn'Q&uﬁaafée£0h§ﬁth a 370C.

-All the.. proce res after ALIPCS2a addi‘t1on Were carried_out, 7.1In
subdued S*@SURSr ¥ m’r‘il@ﬁ{-OBeY’BﬁepeﬁfP&F\?@ly rofe a bench Wt washed from

ALP. . S2a foutk 'lnigl’flatiﬁ.?oeek n(PhﬁlEptSZa'Lf nzeW/osr)edmdmaf Qong Ig}aszetnht he cells
: .'}tNreregt ﬁéﬁmﬁ# 199'}% '?‘gn?ﬁg %E %gol %:‘gor%ﬁ he I | &kp%ge%%{x%fm est rat egy

_ thaocel | s‘emmrlg)-hhﬂ:mlbd Wi8h1305 W{ 1~,1Pc$2a and 1 g/ gelonin for
18 h, . and washed before exposure to |ight as-indi cated in the figure. il
261,. May 2005 WD 02/44396 - 56 Non-illunminated cells were treated in. a
“simlar. \H&ﬁ examhe fehows | ehrhalnohotin THX-c AFdg - A3 s 3Ry GHshed

116 (Fig. 13B) cells the "light before" strategy works
better than the “light after" method. Thus, for
15. _ THX-cells at the hlghest 11ght dose the 1nh1b1t10n of
protein. synthe51s was about 3-fold more potent with
.'"llght before" than with "light after". It can also be
-_seen that in both cell lines gelonin in itself had no
~ toxie effect without the PCI treatment, showing the
[-ZOJ?=.potency and- spec1flclty in the induction of the toxln
. effects that can be achieved by the photochemlcal
:f.treatment '

. 5 x 10‘l THX eehl'ls per well were seeded out into 6- well
30 - plates The next day 20 pg/ml AlPcS,, was added, and the
. cells were :mcubated for 18 h at 37°C. All the _
'proee_dures. after AlF'cS2a addition were carried on in -
subdued” 1ig"ht‘ For the w]light before" strategy, ‘the

o cells were Washed from AlPcS;, and incubated in .

35 . AlPcS,,-free medium for 4 h. Then the cells were exposed
o llght for 3 min before the treatment with thej
‘ .adenov:Lral vector AdHCMV lacz (also referred to in



once with culture mediumand after addition of fresh medi um i ncubated at
37C before further analysis. 5 Inhibition of proteln 54/} ngg was assayed
by Wdedfyss ne' . incorporation into protein 24 h after |ght exposure.

[T um natlon was performed froma, bench with four |ight tubes (Philips TL
20W09) and a long pass filter-with a cut off at 550-600 nm The |ight.
intensity 10 reaching the cells.was I3 5 WnR2. The exanpl e shows that I n

ool eovmtte [i)ag WeREad0 0 & BEk A n A on) LabloREbeLe

- THX- cel | S(MAT) laf HL ghaust3 0 iyt . d'BbeSt Wrecitioli Isicmiteyi rof aprot ei'n. synthesis
was abomg;§gﬁgétdgg&h§gnfgﬁcﬁgéﬁ g bg@hoégﬁ y égfghy% gtght after".

"It can also_be seen that 't nes gelfonin 1n . had no
toxic ef PEALXFahRH ﬁwmt‘?‘f‘%ﬁ%ﬁﬁees#@\m -t he .20_potency and
spesificity in the |nduct|on of. the toxin effects that~can be achieved by

t he phot qche cal at . Phot och I mul ation
of adeno@fruﬁ%e dit ﬁ% er“t?g%ggggyiéﬁpgzkiﬁﬁFﬁﬁﬁgc%? swaBngwell wer e
seeded owelilst oveese/@irstsa;reamdt with ﬁﬂenmmmaya&(tlgd rdamd PCS2a was

added. . QnddiftyChlicn WEIE £0F UDRLCHahT" cifieh o 13k a‘i‘h%d 4i5ov@t 0CoduT £s

. after AlPCSZa addirtion_were. _carrie he "Ilght
" before" ¥ashedyy andafter addikien Wﬁslﬁé’&ﬂhr @mlﬂm@s,@l%dwm ncubated in .

3510A1PCEpdert v diighd om&lhiliﬁmmnahédcebuasw@ereew%d into light
for. 3 mn.before the treatrre g? ddnoviral . vect or. AdHCW- | acZ
r i umégatie

':(also re?ef?@ﬂjfgil ¥ 2005 Exanple 10 as
.- AdCAl7l1acZ) at a nult|pI|C|ty of infection (MJ) of 1 for 30 nmin. Thlﬁg)

‘vector cop A% fAed A AFLASLLAGEhEROLEE ASER Wﬁ‘i%%xeex%{ Rl can

) _ and after addltlon of fresh medium incubated at 37°C

15 ‘before ﬁurther analys;s; B-galactqsldase_expre381on wag
analysed by flow cytometry two days after light '
-exposure Detalled methods for construction of the virus
_(whlch is ‘referred ‘to either as AdHCMV- lacZ or .

. AdCAl?lacZ), :tréatment of the cells, 111um1nation and
20 “.analysis of B—galactosidase expre381on are descrlbed
C under Example 10.

Q,Thé'results (Fig 14) show thaﬁlthe photochem1Ca1

. L 'treatment uslng the "1ight before" procedure (shown by

., 25 the bars on the right hand side of Figure 14) increases

' - the - percentage of B~ galacto.c.udase express:.ng cells about

" 6-fold; from 2.5 % to 15 % under these experimental
conditions. ‘It can also be seen that the effect. with the

Riiads
P 5

_ ~ wlight beforé"'proceduré was almost equal to. what was
- 30 obta:.ned w:.th the "1ight after" method (shown: by the .
| : bars onr the left. hand -side of Flgure 14)



anal ysed by flow cytonetry (see below). 5 For the "Ifght after" strategy

Ach%% treated and washed cells were first treated WetNapgggwVirus at the
sane @ M6r ation and for the same.time as-indicated above, washed, and

~after addition of fresh culture nedium 16 -exposed.. to light.
Non=i | | um nated cells were treated ingga_simlar way.except for
Jillumnation. The treated cells were washed once with cul ture medi um and
af ter addExamplef 1#r esh nmedi umincubated at 37C 15 before further analysis.
1(3-galactosidase expressi on was anal ysed by flow cytonmetry two days after
Iight exposure. Detalled nethods for constructlon of the virus (which

i ' referredtes ~ hoZime o (IHE 1 \egabent of -t he

: cells, illfe i t fRid -;s of i s- galact05|dase expression are
- des |bed under. Exanple 10. The results :(Fig,14). show that the .
'photochen1cal. treatnment using the "light before" procedure (shown by 25-.
.the ..ba%$sxoho! HEHX i gallhand. SLdexoﬁanggTe11é4&eln§r§g§e§elhhe

. per cent ageraf seeheaahﬁ?:t qidase: V'%ﬁt ;leasri%gg% t‘l’%ris pf‘a out .6-fold; from

 2.5.%to 15 % under _t hese -experi nen ??BL can al so be seen
‘that the EFPRRELiVRLY -t Rhe newrdjhtda:efm elg,f]llbdetiw&a was aligest, equal to:

. what was é%ﬂdobhal aémw whrkhenduaie 2’7%8%’ {5dQ "%12% {gﬁesbir%on
..'theldzggfs %Y?‘é%‘? B?Stﬁ ?ﬁcghglfj’%gﬂ%fawwt“f’%”-‘%f‘ﬁ@i‘-‘e&a@yonflnl ight - inc

uce t rarﬁ,ulbdued baght5 Tha04eIh¥ ﬁt%léﬂe'sl;&[a-heﬁ %ﬁgﬁ?{iﬂﬁséﬁ?fsl&:; IO_(I?_Le
k \r/]v:l(![ day. :g%éﬁ?%? %1#5%’{']588 E(?eedar}e%?ﬂﬂnvf%rclglh‘a “Then theusaldd for 18 h
"at 37C. /mr% rexﬂ@sg@obedmghtaf(aemmlEeeza'mdd:emmw GHEI'E neli rESE on in
; ' HCT 116 cells) before treatment with pEGFP- Nl/polyly31ne
15 (5" ug/ml pEGFP N1) complex for the tlmes 1nd1cated on
"Fig.15. Non- 1llum1nated cells were treated 1n a similar
‘way except for 1llum1natlon The treated cells were
' washed once w1th culture medlum and after addltlon of
'fresh medlum incubated at 37°C for 2 days before-*
20 o analy51s of EGFP expression by flow. cytometry (see
‘ o Materlals and Methods) Illumination was performed from
.. a bench with four llght tubes . (Philips TL 20W/09) and a
.'long pass. filter w1th a cut off at 550-600 nm. The llght
--1nten51ty reaching the cells was 13.5. W/m*.,
'25;-':pEGFP~N1/poly1yelne complex (chaxge ratio I. 7) wae
- “prepared by gently mixing plasmld and polyly51ne _
"iaolutlons prepared separately: 5 ug pEGFP N1 plasmld wasg
'diluted 1n 75 pl water and 5.3 ug polyly81ne diluted in
_ 75 #l water ‘The solutlons were mixed and 1ncubated fFor
30 . 30 mln at room- temperature, diluted w1th culture “medium
. to.1 ml and added to the cells.

' The reeulté (Fig 15) show that both in THX and in, HOT
- 116 ‘cells- transfectlon by DNA/polyly91ne complexes can
35 -  be- strongly induced by the "light before" photochemlcal
.;treatment It can be seen that the stimulation of
_transfectlon 18 effectlve already after short o



subdued. light. The cells were washed from Al- PcS2a and_ 'incubated in
AlPcS2a--free mediumfor 4 h. Then the cells were expemes dooslight (3 nmin
for WO2%EBY6s or.7 nin for HCT 116.cells) before treatnment with
PEGFP- N1/ pol yl ysine 15 (5 My/ml pEGFP-N1) conplex for the tinmes |nd|cated
on Fig-.15. Non-illunmnated cells wes® treated in a simlar may except
.for |Ilun1nat|on The treated cells were washed once. with culture nedi um
and af t erdiregithati ppnaftihesswithedDNay atc leatstd dowB Ao f®0 widays before 20.
.anal ysi s- | Od. Y _ AV terials " and.

Met hods) q{ ur%(%glto‘rgfo‘ﬁéwa.ghg 1}%3%’ dﬁ&% enc(?'rc%ﬂ‘ four |ight

t ubes. (PmnqﬁﬁeaeszmMVh9§hanan§ubaeﬂgnp§g@qw|hqaevmxrreeemengay-at 550- 600
nm. The llieghilliny enst t¥FE62CALBAL! BEHCEhlctibRS oh3 wi ¥ Hea 25

-PEGEP-Ni / pol ylI'ysine.. -conpl ex . (charge ratio 1 ..7) was. prepared .by gently
m xi”ng plasm d and ponIysrne solutions . prepared separately 5 pg
PEGFP- N Edawmilie dLivas  diluted in 75 pl water and 5.3 pg polylysine diluted

in_ 75_pl water. The sol utions were ni xed and. i ncubat ed for 30 . 30 mni
at roomte -erature dil uted mnth culture - nedrun1 to 1 n1 and added to
“the cel | &LiBQ = DL t-harst ra on Exid el ang
transfec*'- .. 4 A1 AYEH By notE 883 NG S ley i nduced
hHe "1 ptochemcal . rent. é S€en that the
. ? IatF%ﬁL€¥E§¥¥§ﬁ§F@§F?%ﬁ is effective. aIready after _short WD 02/ 44396
- 59 5 10 15 26. TNay 20( incubations tines with DNA, - at | east down to 30
oom I nc !pe 1 g e es mrth the
BN ncubat i (?%%Ha%gle sljeéerr(rggr‘l% gggﬁavgl |‘?E§E "’gf’f cirag?':t e#P& _ }
f.ncubatr@wqﬁuqedmhy Enmphrrln Products (UT, USA). TPPSh was (&
= _ dlssolved in DMSO.

15 S
The'plasmid:pEGFP—Nl was purchased from Clentech
"Laboratoriee7inc._(CA, USA; cat. no. 6085—1), . The batch
used (lot# EGFP-N1- 1002) was produced by ELIM
_ pBlopharmaceutlcals, Inc. (€A, UsA) and dellvered at a
.zof.;,concentratlon of 5 mg/ml in sterile water.- A.stock

- . solution of 0. 5 -mg/ml was made up in sterlle TE- buffer
cipH 7.4 (l mM Trls HCl 1 wmM EDTA) and kept at -20°C.

_ eThe THX human melanoma cells were cultivated in RPMI
25 - 1640 medlum supplemented with 10 % FCs (fetal calf
' 2 ”aerum), Penlclllln/Streptomycln and I~ glutamlne. _In
-csubdued llght, the medium was removed and medlum';”
’ contalnlng 2 ug/ml TPPS,, wag added. . The cells__.,
, ' (protected from 1lght) were incubated at 37° C for i8 h.
30 . The cells were washed three times with medlum and for
" the PLL:- I ("llght after") samples 1 ml medium contalnlng
a pEGFP Nl/Poly—L Lysine complex was added The complex
contained 5 Hg pEGFP -N1 and had a charge ratio of. poly-
- L-lysine (ELL) to DNA of 1.7. After 4 h of further
. 35 - incubation at 37 °C in the dark the medium was removed
.and.- the celle"were washed once with medium. 1 ml medlum
was added and the cells were exposed to blue llght as

e
—’



.Effect of the light first PCl stratea of =.cells nediated. by ol v-L-1lvsin
t he photosensi iser .on ransf ion 1 Mg =tea ate' Tet2&MmmrR00s0r phine

di suW@M4439¢ TPPS2a) , |ot- #04197, was produced by Porphyrl n Products

- (UT, USA) . TPPS21 was di ssol ved. in DVSO. The pl asni d pEGFP-Ni  was
purchased from Clontech Laboratorigsghne..(CA USA . cat. no. 6085-1). The
~batch used (I ot#, $G-P- N1-1002) was produced by SLIM - Bi opharmaceutical s,

|.'nf- (CA, m@&t aaadl dgal IM%&% ale arnd &@é@ﬁiﬁé@%ﬁ&b?fmtétgﬂliﬂh% f]Ee” le. y
wat er . 0 so i 0 ny in sterile uffer :.p
7.4 (1. M’?‘?Fg | apﬁd" (e;rth %ﬁt %%’ FAPAGFahlfel anoma cel | s
~ were cul tf:v:aaEd4| h. 1EIéMbat2@n walsb 4ih mesetl ium seidhene ndECFP-MiL Y bLI10 % FCS
(fet aI _ m e | d tfgm/ N ek subdued

1i ght aﬁémére%#umtlv\;gs@?%#o é:é‘b% é% Ium cont alﬁ%%%fﬁgrm TPPS2a was.
adde? T?a%l‘é'é?-Pgthﬁr@F’é’ctr@G‘anﬂﬁW )2 vfé%@h%%a‘?e@ln‘aﬂbéiz@on@r 18 h.

30 The ceths welBswashed iitiamtdddrasomid fuarsaﬂl w&ﬂw Bbtectb@ PLL-L

("Iight t d t P- N1/ Pol y- L- Lysi ne
corrlplgex 5 Eg‘rﬁdijeggg?Tﬁé”'@Enﬁlogeﬁnl%g} i nggn(%q ?\ﬁnaﬁﬁyhad Zm char ge

‘ratio of pblew. ¢ytgmeney(. PLIE)ort acHINA anfallygis Afheerce@.:hs -wéré urt her -

. bat - deI s
e weirRethibell (rigelins Wil SIS0 CEC, redfitoohdla OF) |

. werkl expobedt 99 lAluBPMIgmedasmv\emmeS%ed gthragth 2650 2005néabi cated in
Figure 1@@1&%&%96%@&4@ aliﬁtlejdf& Sl meuf%m‘be L-PLL ("I ght

. -before™) . | es the i ncubation was in _medium
Wit hout p nREEPL (Be EGHHI B?' W%nﬁ% By IR ¥afredi ately after

measured ‘through a 510-540 nm filter after excitation at

)

. 488 nm. - Propldum iodide (1 pg/ml) was used to
15 . .dlscrlmlnate dead cells from v1ab1e cells, and pulse—
proceeslng was_performed to dlscrlmlnate cell doublets
t'from”eingie éeils. 10 000 events were colleeted:for
each sample, and the data were analysed with CELLQuest
Software (Becton Dickinson, CA, USA). :

' Results B
.*.As can be. seen in Flgure 16 for poly-L- ly81ne medlated
- transfectlon of THX cells the’ "l1ight before® addltlon of
. the transfer molecule approach works as well as the
25{":“11ght after“ approach when uging- the TPPSR
L | .zphotoaeneltleer
30 -

THX cells were grown and treated as described under
35 - -Example 15 except that the TPPS,;ﬂmmosen91t1zer (75'
--'/.tg/ml) was used instead of TPPS;, - ‘ '



“illumination and renoved after a further 4 h incubation. The cells were
i ncubated for 2 days (still protected fromlight) pr2@May@oadal ysis for
EGFP W¥Q®2M4360n by fl ow. cytonmetry. For this analysis the. cells were y
- trypsinized (Trypsin- EDTA Sigma, MO, USA) , resuspended 10 in 400 Al .

‘RPM  medium and filtered through a SGsm resh nylon filter before analysis
~in a FACSCal i bur flow cytonmeter (Becton D ckinson, CA USA). EGP was
measur ed Resudgls a 510-540 nmfilter after exci tatlon at 488 nm Propi dum

.iodid 1; rom abl e cell
:31(r)1dI pﬁl gng§@o€é§§§eu§{?gslttge:sf %ngﬂea}%{ d‘{}g%:tfelfriﬁ?ﬁg‘?cg ¥el'T HﬁﬁB\F{"et s from >
singl e cen¢ 1a§8d0G6’a§F§m°§l\ﬁ@r é’fcm@d‘-ﬁ dehe ehbhgktinbe€orefd t he data
were anal pﬂoabhhwsEkaﬂifght%f R Bﬁi?éx?ﬁ:& CHLIGRE. affler¥SA) - 20.

‘Res seen_in l'ysine . fredi at ed

tralr#l%f ect?%ﬂrBf'ch}’(gggl Peing, b Eﬁ é’lﬁpsoePE?P os F-ttll&‘f”%f buth doth

t ransf er -metkodbestipiloachievelds tannsfidctaont he 25.1 . "l ight.=after"”
approach when using the TPPS2a: pho.tosensitiser. anpl a 16 30 Effect of
the light . first PCl strategy on transfection of - THX cell's nedi ated by

- poly-L- 15@@9&@_&3« TPPS~ as the photo6ena.itiser THX célls were grown and
treated as described under 35 " Exanple 15, except that the TPPS4

- phqt osen s used |nstead of TPPSZa . 26 I\/ay 2005. V\D
. 021 4396- =% Heta PCL 4 oI mefeckion,
~ poly-L-1 sor e
R approach - when usi ng
t he TPP / _ .

HCT 116 cells were grown and treated as descrlbed undexr
15 Example 15

' Resul ts : :
'_From Flgure 18 1t can be seen that for poly~L—ly51ne
_ _' medlated transfectlon of HCT 116 cells the "“light -
._20_--.- before" approach works as well as the "llght after"'
approach when uslng the TPPS,, photosens:.tlser

30 - THX 'célls were grown and treated as described. 'iinder -

- Example. 15, except that the TPPS, photosens::.tizer (75 .
'.ug/ml) was used instead of TPPS,,. '

'Results , : : _
.35 . Figure 19 shows that for poly-L ly81ne mediated

o -:transfectn.on of THX cells the "l:Lght ‘before" approach
.works as well as the "11ght after" approach ‘when’ us:mg




nethods still achieved transfection. Eagle 17 Effect of the Ilght first P

' strate on transfect* of HCT 116 gels nedi ated byzaadlgymdfym ne ' using
TPPS wQ 02/ gﬁ% nhot osenai ti gger HCT 116.cells were grown and treated as '
“described under 15 Exanple 15. Resul is FromFigure 18 it can be seen that
for poly-L.-lysine nmediated transfecgpon of HCT 116 cells the "light

. 20-. before" approach-works as well as the "Ilght after" approach when.

" usi-ng t he-hPPERBSpIphatwesensisiserExanpl e 18 25 :Effect. of the |ight-first
‘PCl strategy on transfection. of HCT-116 cells medi at ed by pol.y L 1

rising; psihg TPB! 4. as 'the photosensitiser, .30.. THX cells were- grown

.and treat ri bed" under Exanple- 15,'except that the TPPS4
photosensitizer (75 .p g/nl) . was used instead of TPPS2a. -Results 35
Figyre 19, sh0\ hat. {0 | transfectlon of THIS cells
the™lig : : 2eionapproach
when usi ® .e 19 ..

5t. 26" NhyAZOOS nedtated by‘E[>TAR u5|ng TPPS4 as the photosen5|t|ser HCT
116.cells_were cultivated in RPM 1640 nedi um supplenmented with 10 V FCS
(fetal cHIT seburgella overai enlbivasede jmoMBEMIn 164 megliutani ne. | n subdued

- light, thappiinenies wEERVED 8Ng e difeP-A0RAINIgG-(5  Pg/ M TPPS4. was
-adgsd T@ee (iel.lwe%tt eé:ttegmf(rzggt | i %h%;,). 1\{\1/e:re1| ncubated at 37C for 18 h.
The CeIIs dk e} g amine. In subdued
| 1lght the medlum was removed and medium containlng 75
._}ug/ml TPPS. was added The cells (protected from light)
 were 1ncubated at 37°C for 18 h. The cells were washed
_ three tlmes .with medium and for the DOTAP-I, (" llght
1s aftexr") samples 1 ml medlum contalnlng a complex of 1 ug
_-pEGFP ~-N1 and. 5 ug DOTAP was added. After 4 b of further
._1ncubatlon at 37 °C in the dark the medium was removed, |
and the cells were washed once with medium. 1 ml medium
: - was added and the cells were exposed to blue . llght as’
t.zon::.lndlcated in Flgure 20 and descrlbed under "Materlals
| and. Methods" . For the L-DOTAP ("llght before") samples'
'f.the first .4 h 1ncubatlon was in medlum without pEGFP—
_:Nl/DOTAP complex, ‘the complex’ belng added 1mmed1ately
L after 1llum1nat10n and removed after a further 4 h
25,; lincubation The cells were.incubated for 1 day (still
' uprotected from llght) prlor to - analysls for EGFP _
#-expresslon by flow cytometry as descrlbed under Example
- 1S. '

30 . Results a _ . : _

. From Figure 20 1t ¢an be observed that for. transfectlon
of HCT 116 cells mediated by the cationic. llpld DOTAP
'the "llght before" approach works substantially better
than the "llght after" approach when using the TPPS.

. 35 1photosen51t1ser. The "llght before" approach seems to

' - be espec1ally advantageous for transfectlon medlated by

catlonlc llpldB '




three tines with nediumand for the DOTAP-L ("light i5.after") sanples .1
m medi um containing a conplex of 1 4ug pEGFP-NL. an2b Bay2005D0TAP was
adde®WO #%/44896 4 h of further incubation at 3.7. Cin the dark the nedium

-~ was renoved, and the cells were washed once with nmedium 1 nml nedium . was

added and the cells were exposed to_ bg#e light as .20... indicated in
-Figure 20 and-described under "Materi and Methods!':. For the L-DOTAP
("light before"). sanples ....:.the first.4 h incubation was in.nmedium

Wi t hout PEGFP-_ . N /DOTAP. conpl ex, the conpl ex, being added i medi ately
after il E¥8MRtee209and renoved after a further 4 h 25 incubation. The cells
. were |ncubated for- 1 day (still ..protected fromlight.) prior to

[ by f

anal ysi s., 44 oneary.as_desc lbeg

ooserved t hat

glated oy bapet¥Fact S.L0e --L.aigﬁuJixecatlonlc | i pi d DOTAP -
the "fli @Hotsdahd egfoach mnrks substantially better _than the "light
after" approac en using the.TPPS, 35..- photoseu5|t|ser -The' ""light
- before" approach seens to - be espeC|aIIy advant ageous for trane.fection.

~medi at ed Elupezfmédmlﬁablpuﬂ&haseﬂof&&rd‘@mm @&, Exanple 20 26 May. 2005
Ef fect of- the light; first PCl strategy on transfection 5 nediated by

- Super Fect (r) .using TPPS2a as the phot osensi ti ser SuperFect(r) was
. purltﬂnasewtemﬂi@mﬁ@laemldem%fc@pmw Super Fect (r) conpl exes

LSS SR = RO BB YRS I Al e Ly P N
ranti bi ot idd), I{chﬁp‘%beﬁf%c@%l)ltt-‘-g P’léilh REMI 36 40NAaediagn abwicheutt he f}
“plasm d ssaxuim orplacstsiems alﬁdcaﬂt%&etwers@ mmeq Baperteatiang(s o110 s. ¥
("I) The Sm‘“ﬂﬁib ‘was addQSUbatgg asﬁi égfhéﬁoﬂcgggtquerature
15 contents were - mlxed by vortexlng for 10 8. (111) The
' _'solutlon was’ 1ncubated for 10 20 min at room temperature_
;-to allow complex formation. .(iv) 400 ul of cell growth

_medlum (wlth serum and antibiotics) was added to the

- tubes centaining_the tranasfection complexes and the
':'20”*1-contents were mixed by pipetting up and down two times,
o and the total “vyolume was 1mmed1ately transferred to the
"'cells

o 'Treatment of the cells
25{’11HCT 116 cells (75000 cells/well 1 m1/well) ‘were eeeded -{”)'
- into 12 well plates (Costar Corning, ° NY, USA) and
":allowed to: attach for gix hours. 1 ml medium with 0.7
2 sa/ml TPPSR ‘was added, and the cells were incubated for
_ t 18 h (5 $ v/v coz, 37 °C). The cells were washed three
.f 30 times with wedium and 1ncubated for 4 h (37 °c, 5 % v/v
' T COp) in- serum-contalnlng medium. The cells were.
:111um1nated by exposure to a bank of four fluorescent )
tubes (Osram 18W/67) with the highest fluence around 420
. f'nm.f The plasm1d/SuperFect® complexes were added
35 - '1mmed1ately after the light exposure, and the cells were
"1ncubated w1th the complexes for 1 or 4 h. The cells
L'were then washed 4 tlmes in RPMI medlum, and,after _



to allow conplex. formation., .(iv) 400 pl of cell growth medium (wth

) serur{ggg&gﬂ‘ tibiotics) was added to the tubes contai 2&éMaytdoest r ansfecti on
conpl 8 the 20' contents were. m xed. by pipetting up and . ‘down. two.

~times, and the total volune was inmedi ately transferred to the cells. Trea

tmenn t of the cells 25.. -HCT. .116 gglls '(75000 ' cells/well, .1 nm

fwell).: were 'seeded into 12-well' plates (Costar Corning, .NY, ' tUSA)

and -al | Additiont ofich mdr medivhothey Wwade rieﬂjwaeea hebetheP %85211 TPPS2a;

1

-was addegyo adsh-& e r bate % VIV 3.7 O).
The cells ﬁ%regﬁgshegﬁgﬁrgég3§xpE%§§ gﬁ%ﬁﬂﬁ?@deor 4 h (37
- C, 5% v/ﬂ?ﬂ?ﬂ%‘“@tﬁrﬁﬁ‘r é@ﬁpmlbedgumelemmaﬁpda:alﬂ S were. illumnated

by exposure to a bhank of four fluorescent tubes (Osram 18W67) . with the
“hi gr},est fé uenjf around 420 nm The pl asm d/ Super Fect (r) conpl exes were
addéd 35 TTmed ter after'the light exposure, and the cells were

i ncubat ecIWmQ'ém the seepl éREguiar 21) oehdthpcthaubgkhsit 48NS -then washed 4
© . tines. af 02/44396 - 64__26 Vay 2005 addi ti on of
1. m nedl um%veéy@\c/\g;eﬁggl ncg%atéga?v??ﬁgfqlo}m% akly go! Lare expressi on
. of EGFP ket ydedd byEor | Qw7syxgnBNAyand mehccraadfembnmme 15. 5

= Resul ts ld .gsaole ﬁﬁiﬁfb\f&h&%ewgé) ?éaﬁt ﬁﬁ#}%ﬁ?ﬁf?@é? 'p% bﬁ.p;ago\r/ 3 75 jig

%rFec (H_) trang&qctjon unpder

- and HRARFERGEIP (FHRe 2 9‘??513?5@ ﬁﬂh@ﬂ@ﬁ%ﬁntm&een while for
- 0.75 jigobsermredt. 10 Ah transfection tine' a 10-fold enhancerrent . was
--_observed Exanple 21 15. al 1| LF- C - :

15

o HCT 116 cells were cultlvated in RPMI 1640 medlum
207 =-supplemented with 10 % FCS (fetal calf serum), -
' ' Pen1c1111n/Streptomy01n and L-glutamine. In subdued
*-light, the - medlum was removed and medium contalnlng 1
- pg/ml TPPSh was added to each well. The cells |
o (protected from llght) ‘were 1ncubated at 37°C for 18 h.
25."" .The cells were: washed three times with medlum :The..
' ' 303118 were then 1nfected with the Ad-HCMV-LacZ |
. ";adenov1rue at dlfferent time points before or after
L i 1llum1nat10n (Wthh was always 4 h after the. removal of
DR ~ the photoeeneitlzer) The cells were 1ncubated further :
3 30 for 2- days (Btlll protected from light) prior to-
' -.ana1y91s ‘for B-galactosidase act1v1ty by flow cytometry :
‘-as descrlbed under Example 10 (Materials and Methods)

_ a'Results' . : : :
35 - -FJ.grure 22 shows the effect of the tlmlng of the 11ght
:treatment relatJ.ve to the dellvery of the virus on the
-PCI effect on adenovn.rus medlated gene transductlon. It



Kb t PCCl eyy on aaenovi ru s nediated gene trarisduction of HCT 1.36 célls
using TPPGa as. the photosensitises HCT 116. cells \/\Bﬁ@@lz“.gat ed in RPM
al

1640 wedi21gdge. 20- - suppl emented with 10 o FCS. (fetal serum
- Penicillin/Streptonycin and L-glutam ne. In subdued |ight, the- nedl um was
renmpved-and medium containing 1 fig/nl. TPPS2a was added to each well. The

cells (protected fromlight) vvere inéGoated at 37C for 18 h. 25.

The. cel : -I S re wash t hr ee um, The cell e then
infected: Wlat *h &R %ﬁf K %rz ?ﬂﬁ%‘?ug‘sg?rﬁl f PRPERRGH n@:%i nts before
or after nilghimisdals eof (tike cih—amzas) athaypCi hldftndnatlen rhdenoval of the.

. phot osenseyféeam L AL i@c#bagsd,fﬂaet gﬁe Hr carf VS (SUI1

protected frqm pri or al act’osi e activity by

flow cyt o_mls% é&%rt‘rcb@l'; uHefpE B(%nbl éfmer( w&élemma;m Met hods) .
Resulsts . st&ith@liJiﬂ:a%&ﬁ{@Vﬁlé r@oeiﬁfeé pErt Befbibbisngnof the i ght

t r eat nent relatlv toth Jver of f n.-the. .PCl effect on '
adenovi r uS T RES, élt ell‘l}]"jﬁ mll’?ré%ﬁfﬁgg@m\/@ &Fﬁ‘&é@é can
be seen tp@intoof rvaew iptavsd oxé"abquaathe(cménlcnght gyiedd: of t he

Virus: ban e YIAE AN Mg RS ¥EaLREnt) a8 EhobRshacihd "2 LT

" ‘mai ntai ni A§ tReOShen ibreFtuertiy dehe mﬂzlemﬁn@uﬁbtzu sAceivhis ¢.iss very

~ i nmpapt ant ¢br ergl@alnlﬁ%ce(ﬁﬁ}éﬁ of view because it. .allows the clinician

great flexibility. in de5|gn|ngthetreatrrent and coordlnatlng it to

other' treatnents the patient mght.receive, e.g.” 10 to surgical, _

B i-procedureSmEl&nﬁlZe 22. Effect of the light fi rst PCI strategy on - e
ftransfect ion - - _ 1)

15

_ HCT.iiGLCells,were“grown, treated and analysed as
: described under Example’ 15 except that poly-D- Iyéi'ne was.
©.20° - used 1nstead of: poly L~ lysine in maklng the complex,w1th _
. pEGFP N1..g: :

o Resul ts - : . _
 From Flgure 23 1t ‘can be observed that PCI W1th the

)
RS
X

25 "lz.ght before“ protocol works well, also when t:he ' _
polycatlon poly-D lys.une is used as the transfectlon
'T_agent ' ) ’ '

30

: otogengitiser ~

35 Teétaphehyipqrphine disulfonate (TPPS,,) , 1ot #04197:lwas
' 'produced by Porphyrin Products (UT, USA). ' TPPS;, was
- dissolveéd in DMSO. R



15 of HCT 116, Bells nediated by Poly D |lysine using ALPCS2a ias the.

phot ose isitiser HCT 116.cells were grown, treated an26 Maxl2006d as
descW@8¥443¢er Exanpl e 15 except that poly--D-1ysine. was ..20" used

- instead” of poly-L-lysine in making the complex with pEGFP-N . Results
From Figure. 23 it can be observed thaggPCl.with the 25. "light  before"
-protocol works- well, also ,when the' .poly-cation poly-D-lysine is used

as -t he. t rHnsfcitinese hgaster3ungErdipiobl2dtEidelt Dind he-v60@haf i rst PC

_,st rat egy el 1- ilin . the.cytostatic agent bl eomycin using TPPS2a t
- phot osEh sfilltll“r%etfhﬁ% %:‘Faéphenyl por phi ne -di sul fonate (TPPS2a), |ot #04197,

vvas produced byy .. Porphyrin Products (UT, USA). TPPSZa was dissol ved

i n.DVSO ';@' ZQ)SSV%QgEﬂ?A,%gﬁlazgg ZT%?_}C? nese hanster Iung fi brobl ast

- cell line
[4,%Di nﬁ%qw]eﬁz%‘lir@z? }umzbsosudelbhy@ﬂ o Aigmean W@m%ﬁ.was from
S ahey i LadShyed 150pee g LM ERRLE Lo %o
ng erjle fi nd, st ore OMyC I ca
| E/ KY wagS ]rfeos??]("){‘rfe g fFﬁ’é Ehgf’ﬁaé‘)‘f 5?‘43}?3: %Amegl an' Radi um Hospi t al .
o1 | E corresponds to 1 ng of Bleomycin. The bl eonycin powder was dissolved
.oin sterilg ébi‘ﬁ’é\%giﬁﬁ't a rat 15 Cell
cul tivat | on 7 JiiflIlg‘g‘g\fgr:g)calt':'t9 gd I%ﬂ&gg%{asaélﬁh@de T um bco)
" sup® enefihed Rhammaay ak fehe| NexwegdapuRpdivm Hoapitadeni ¢k IIEn, .. 100.g/
| strept Om&irﬁre%i%r?dm&'l'tlﬁ@ 8¢ Bfabiny&ihCco BRe HidcHydin %&M@fd) at 37C

| .and t i hum d, envi r onpent
. : as d}sso%.ved in sterile 0.9 % NaC'l solutlon to a final

- concentra_tlon of 2 mM.

15  cell cultlvatlon
The V-79 cells were cultured in RPMI 1640 medlum (GleO)
i_supplemented with 10 % fetal calf serum, 100 U/ml
penlclllln, 1100 yg/ml streptomycin and 2 -mM glutamlne
: (all Gibco BRL, Paisley, Scotland) at 37°C and 5 % CO, in,
200 a humld env1ronment :

"AITeatment of the cells : :
.;The cells (75 000 cells/well 1 ml/well) were seeded
o into 12- well platea (Costar Cornlng, NY, USA) and _
25 - 'allowed to attach for 6 h. :To some of the wells 1 ml ;d
- .medium with 0. 7 ug/ml TPPSh was added (see Table 1), .and
- the cells were “incubated for 18 h (5 ? v/v-Cx&, 37 °C).
) The cells were washed three times wlth medlum ~The
'?cells wexre then incubated in serum-containing medlum for -
30- - 4 h., 'The medlum was. removed, new medium was added and
- -the cells_were 1lluminated by exposure to llghtﬂfrom a
box_cphtaining a bank of four'fluorescent-tubeé-ldsram R
'18W/67)jw1th che highest fluence around'420-nm.' -

L35 .-leferent doses of bleomy01n were 1mmed1ately added._
'After 1 or 4 h incubation with bleomyc;n the cells were
_washed once w:L__.th RPMI- med_:l.um, 1 ml of medium was .added_



Treatnent .- of . the cells . . The.cells. (75 000 ceIIs/weII 1 m/well)
wer e g into 12-wel | plates (Costar Corning, NY, 260843y 200§ 25 .
A oMo

allo

ttach for 6 h. To. sonme of the *wells 1. nl madl_umvmth 07

- sg/ml TPPS2a was added. (see Table' 1) , and the :' cells .were' incubated
for 18-h (5 v/v C02, ~37. O . The_ce;l-yls.v\erewashed three tines with

“medi uni'.

The cells were then incubated. in serum containing nmedium for

30- 4 h. .anfe aftditud wiays em@vmcuhamaﬁdcgmwe&rad%d gk bt hﬁ Cfel }S wer e
[ I um nat r om 0X tain ank o our

:‘I ugresceﬁltgatgﬁlbes %r‘%’rﬁ %g%g {’ ?hf'ﬁemﬁ}:éﬂ sllsf S%¥ ound" 420 nm
. 35. DifFeruRtigssaf & wtemee bkeetemao&uumysaaateduwmfacera <1 or

4 h ncubatpme vml&isdlmre/ £dnd Fxen

RPI\/I rredl 40, nedi um was add \e;l% 6&8§?4§§9%{§EB§§09@%E%" 2005 and

: afte? 3 d9y¥g Oﬂﬁ&ﬂ?ﬁﬁ B /{IE

¢ingasnetahelicaldy wesiMBT assay.

Thi s net heells.baSed mi maﬁmlmnmlmﬁ@tgrzeohgbm?t ¢k’ 84 g:egﬂegsalt
Zan produc OC on
! Genyar ofnacesters SRR ot AT EBEdhR b (V2% VBVl o' ene m

"' dehydro

“medi um cHREaFRPHY tdnss fouurRpan cmcmala) atéedisbbivedf byl adadnay 4 h
| ncubat i 0P0G34L; 18 Ypro agg,a) (Slﬂ%?a rq@ll tﬁ,l,.zg) flgi%a%%gkgry,ﬁbal s are:

well.. The 10

I d dd opanol (Signma
: soI u |\éﬁ ‘P‘gi{?%ﬂg gF’rg} %r%&qsaﬁ(%t@m arnlase wbidhbys-a Ml tiskan |
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,Ll)!tt(rarecel Vi ng Fs gm& r 8ai l CU| %?"%é%sﬁspeéﬁlﬂfn%ﬁ?e % iﬁgﬁgﬂﬁa{t PCI Wr
'1i ghte erien

the

cells

atedgppr mmem‘-n ol swritholeasslld heobi ﬁé@@iﬁﬁhgef f ectt

‘| ow nol ecyi@ﬁtV\@ngEmeﬁ\-_l nically approved 20" chenot herapeut I c": agent
(bl qsorrym n) . Thus |t -can be. _

200

25

Resul ts

3'Flgure 24 shows that PCI with the "light before":
,approach can also increase the biological effect of a

1ow molecular welght clinically approved R
chemotherapeutlc agent (bleomyc:m) Thue, it can be
seen that for the 100 uM bleomycin dose a substantlal

'*~1ight 1nduced 1ncrease in the cytotox1c1ty of bleomy01n
- can be observed (l and ® in Flgure 24). The 1ack of

‘effect at the lowest dose of bleomycin (¢ 1n Flgure 24)

:shows that thls 1ncreased cytotoxlclty 15 not a: result -gﬁg“
- of" the photochem1cal treatment per sge, elnce thls eample N
"_serles recelved the ‘satie photochemical treatment as the

o .'_- 100 uM bleomyc1n aerles without observable llght~1nduced

a5 o
‘Animals . . | R
.Balb/eé}nn/hu)fnude'female mice were bred at the Animal

.effects on cell surv:l.val
30 - ' '




seen that for the 100 pM bl eonycin dose a substantial |ight-induced
increase in the-cytotoxicity of.bleomycin can. be. oz&maygdosl and.'* in
Fi guM¥0 9%443%he | ack of effect at the |owest dose of bleonycin ¢+ in
Figure 24) , 25." . shows .that this increased cytotoxicity id . not
a--.."result of the phot ochem' cal trgatnent, per se, since. this sanple

. series received-.the sane photochem cal treatnent as the 100.4uM bl eonycin

series Wﬂé}ﬂﬂi’tt@@ﬁ@r&ﬂbtﬁe tﬁﬂbitutedEB%dCaﬁEE%Ch%dE&ﬁﬁl' Speival .. 30

.PCl with gelonin-.Tor treatnment of .tyunoburs_in 'a npuse In vl vo nodel 35
Ani mal s § Wrre KeRY Hdet oePeeiile RREBogens freed canditdions nal WO
02/44396Wmﬂﬁr and fiovd Wagi gheerr ad lszuﬂnur nQRU@&dﬁﬁaures

Fol1 o g U mblo Mo 2905 PERACHIEDN, Gy cblie sttt for, Cancer

-Resear ch t -under speci i tions.
Vat &  an®PHYREMR @’E’é‘h"%@ bei‘—h@ uanimap bap'eogedluu<§$:ee| ko [tlieng m ce were

| e 0 o care
carrie %mﬁ%&ﬁ%@mmM6 ival, PRARAE hanee 10¥ ontro?\gb R

comm tte Nor Hospi t al tional
Et hi cal c‘%‘“‘@'{:g'g% |?1e%“b‘1%e ?ﬁ"ﬁﬁl OR;EPP&F‘EJ- Yrd farg. ce'Rb@r e"on

~aver age '2&1{25 vge:(é -6 \eredksadd dz)oazstge(ssaawtaené btn_ag;metmenés and we
. used at | | o X man. adenocar ci noma
- usedi n-t he: presen?e}g‘? gfmi/allgé%‘f%bg&%é g gQFé ?{'v Fa%’sﬁ\lgﬁ’t ation into

. thdO0Bal b/ReX RIRRYimeRE. ITOND . t%b@rﬂimrbumncedenocblmdgem ty by a
scal pel edlin the present study, was propagated. by serial

.transplantatlon into the Balb/c (nu/nu) mlce.' The
tumours were minced to homogeneity by a scalpel and 20
_ pl of: the solution 1n3ected subcutaneously on the right
15" hip of each mouse The tumour 81ze wasg measured two or
~ three. tlmes per week by measuring two perpendlcular
3'd1ameters Tumour volume was calculated uslng the_'
_follow1ng formula.

"*,where W is- the w1dth and L the length dlameters Of the
- .tumours measured '

28. 'ﬁTreatment co _ o : : .
' -zThe mlce were randomly allocated to the dlfferent groups
';shown in Table 1 and Figure 25. A stock solutlon of
'AchSh was dlluted to 1.25 mg/ml in. PBS and 1n3ected
1ntraper1tonea11y to a final concentratlon of 10 ng/kg
' 30 - when the tumours had reached a volume of approxlmately
B 1oo‘mm :48 h after the injection of 'AlPcS;, the tumours
1werejexposed for 16 min to red light (see: below).
- Tmmediately after light exposure gelonin (50 pg total
" amount in"a 2 mg/ml solution, i.e. 25 pl) was'injected
35 " . 1ntratumorally The mice were kept ln the dark for 1
‘“week after the 1njectlon of AchSh '



pl of the solution injected subcutaneously on the right hip of each nouse.
The tunour size was neasured two or three . tines. pzsMagaRoby neasuring:
two meopmedPeul ar cal cul ated using the 20 V -. (W X L) /2 where Wis-the .
width and L the length dianmeters of. the tunpurs neasured. 25.- .Trea
tmeh t The mce .were randonmy allogakgd_to the different groups shown in
. Tabl ed and Figure 25. A stock solution“of Al1PCS2a was diluted to'1..25
mg/m in ﬁ%%hgn@rethgﬁﬁpd' intraperitoneally to a final concentration-of
210'.ng/kﬂr ~when the tunours had reached a. volune of _approximately 100
mB. 48 hTR¢tBHMPHES| WEES Adwiinakesiithnd 18folir baleges. 1ampvsed- for
16 min to(xeAophgtt HE.36a6aw)0Wiltdra@divitrl ¥ s80enml Lohy puReswRI gel onin
(50 g total mpunt in a 2 ng/. solutio'gt.i.e1 éS k% WaS “Pﬂected 35
intratunotal?9. 2FhEBREE o Gty PR Y k1P O O e o TRt t o t he

i nj &t i onanimald WESRaca¥evmd 200t \W1L Wi Wied 6foiblextiepht abowat nent The
tumours were. .l lum gated with ¢ %ﬁ% nal n <[ ¥eno l2$64640)
filter edvgmﬁ_%ht%‘hégg‘ %%Hsorgm égtaésga an é/\g:@ogg%mfé?gggy%ééagsa? %heer em tting
150 nw cr@. mrhtasgari fies kdie timere Airretar hadi baepompdexcefiheabove
- the tunDUuRbeBs\Wers expRlsed itd ers aF /ool 68 2igh8Net Qumodx™m | arger
. than.the t ur dianeter had Qggf made., .The %gnnurs wer e ﬁx osed to 145
“Jlcneof 1 YghEReS WEEF PERFRFEELSME 5 e ( WS PRFc¥SEFnB8 per. week as
-_JiLl@escrd@edrﬁhedeabthe\NMiQGGWéIEiki&&edhehemnbhestumearb a dianeter of
appr ox Moy Ghn 20" B¥andRe:! I i Mox fiadelPUl0 ik °° FhEeeilcdany af ter
- illum nation was scored (Tabl an mean tunour - volume. -in.each
© - treat ner®f giempuias freeordae (M gaws mfteysiuminakion was : 0
) - scored (Table 1), and the mean tumour volume in each s

‘treatment group was recorded (Figure 25).

15 |
|  Results
.,Igblggl,'Thé @ide were treated as described'above-and
. thé.occdrrehce of tumours was recorded 30 days after
20 - illumination. . | o |
. lerour | © “TREATMENT FRACTION _ |% TUMOUR-FREE |
S e | | romour-FrREE | MIcE 30 Davs |
| 1 | MICE 30 DAYS | AFTER
AFTER - | rnuMINATION
1 S | | nroMmearron | o | €D
-  Unt:éated_.4 -  _ '“ 1/8'"'."7 "-;i3 f : '
P les + 1ighe -~ | o7 | o
25 |3 Gelonin =~ | - o/8 | 0.
i | gelonin + "light | . o/s | o
before® | | o
Is . - |awpes,, .~ | e/0 | o
16 . |mpes,+ gelonin | - o7 | o
7. . |BiPesy + light 2/11 18
30 8 . A1PcS,, + gelonin | 4/5 1  so
| .|+ "Light before® - )




Table 1. The mice were treated as described above and the occurrence of
tunours was recorded 30 days' after. 20 illumi nation. 26May2@5 30
GROUROTRIHASMENTFRACTI ON _ A TUMOUR- FREE No. TUMOUR- FREEM CE. 3 O_ DAYS M CE 30
. DAYSAFTER . AFTERI LLUM NATI ON | LLUM NATI ON 1Untreatedl/ 813 .2PBS + [ight0/70
.3 . Gelonin0./80 4Gelon3.n + "light.0/0 before".... 5 .. A PCS2.0/100
.6A1PCS2a + gelonin0/70 7 Al PcSZa+ |ight2/1118 .8 .: A Pc8u + gel onin4/5" 80

+ "1.ight " 5 439G an be seen
that PCl Wlt O%iléﬁllnw%glﬁgﬁ %)}%!e)s%%{!éht efpocrvlg'yig{o}g?oaﬁ%%%%% é) cured 80

% (4 of bt hefare! ?EEE@ﬁ§hlﬁ9?RHH BstCWad B4 ‘&l bheofshowed. no
- ;eff;ect t Intut@é bl {;néwptﬁ)nomﬁs Wi tmm&orlxt(:erwrge‘z)oxaﬁdlalmel i ﬁht
reat nen i ther, el oni A i_n._conhi,nation wit
© ALPCS2a \ﬁé ?n‘?éﬁe‘r‘%ea{‘%& SEgdlh 8’6&%%4;ny RO (RO | ow cure.
C'ratse was(g;teakplm) unddébiodadnilight (greahment piwolizhnut RRCSg) a
t t b
spon aneq\;@jf % ngf&e%wam Eﬁok'!omlﬁﬂaft’idﬁ”vfjﬂﬂpfﬁ& CO Enaheo be

obser ved cel vi ng ‘-ALPCS2a and t treaf'ment group 7).
due to a WiHhbdyFeatuenthdgrpiipret) sa%an&f@aﬁ , ebeﬁoemeon the
“presence et qohaai SeeliotaVahtrebited RBRLueile Clgrcip %) sBabBp Significant

- Tower "t ndp et ye Tound, f0r It he s o TreotTRplon L Lo h (20
- 10 rate could also be observed for animals receiving AchSza
' : and llght treatment (group 7), due to a photodynamn.c
, _therapy (PDT) effect that was independent on the

. presence of gelonin. However, this PDT effect (18 %

o

~ cure) was 51gn1f1cant lower than what was found for the
15 PCIL treatment w1th gelonin (80 %, group 8) . Slnce
_ gelonln on its own had no effect whatsoever the hlgh
3'cure rate in the PCI group cannot be explalned by an
_addltlve effect of PDT and gelonin, but must be. due to a
L synerglstlc effect where the PCI treatment reallzes the
z-zof"-toxic potentlal of gelonln

'*-Flgure 25" shows the effect of the PCI treatment on the
- mearn tumour volume in some of the treatment groups. It
_ ‘can be seen that 1n the group rece1v1ng only gelonln (a)
25.° the tumours grew as: fast -ag in animals given a. placebo
' ¢treatment of’ phosphate buffered sallne (PBS) 1nject10n :
'ilcomblned w1th 111uminat10n (W) . In apimals’ recerv1ng
i'only the photochemlcal treatment, but no gelonln {0) the
' tumour growth was delayed, but the tumours started
30 - growlng agaln approx1mately 15 days after 1llum1natlon.
' | - Inc contrast for the anlmals recerv1ng the full gelonln
PCI . treatment (®) no increase in the mean tumour volume_"

could be_ observ_ed even 33 days after illumination:



gelonin on its own. had no effect whatsoever, the high cure-rate in. the

PCT group cannot be expl ai ned, by. anaddi ti veef f ect of P Ma¥29R9 oni n, but

must be due to a synergistic effectiwhere the PCl treatnment realizes the

- .20:. . tggi CgRotential of gelonin. ..Figure 25 shows the effect of the
PCl treat the nean tunmour volune in sone of the treatnent groups.

‘It. can be seen that.in the group receiving only gelonin CO 25 .the
tunmours grew _as:, fast as- in animals gjven aplacebo treatment. of'
phosphat e *huf f &Ped s XHERE. OF ( BESY VA @?gPPSh@rcb%Fﬂ@dcwgh?- i1l um nation
(@) In apolaksler e68bViRE cPBb¥ol herphotethenigsal hé@daent, but no

- gelonin.. (0) the tunour growh was del ayed, but the tunours started.. 30

growi ng aGRMRTABHPEXFRRFRFGING. sahgscatl evith| aphrernsitisiaunt rast,

- for..the -agemR| ScbREQEVIAG t0Ea ol GEERNERe R eddfati®e (0) no-increase

in the nmean tunour volune . coul d. be observed' even 33 days after

i 11 uni nat igkrodggefnytpanarer mglecwke) ang ipradiating sadidiaed et hod for

| ntroduc Ygeh- 15GRECGE! - WO LASRYLLEOL Phe egelde 1ol el dIRI MO _

conprising contacCti-ng said. ce M t.h a photosensitising -agent, contacting

- sai d cel | phcthseheihbsieal agent bewherein oslybe dixtadiestfion nid ecul €) and

“drradiating.sal el Lawgth |i.ght V, h effective to.activate the

. phot.oseng%tr?glkﬁaaa %ﬁ%% g?le{%lg%ncgg}‘%l%?rg iga i oonfissalp&er"fo(;elrer?e%epri br to.

“ the cel | uiatouphaketoécshldlam| conpar tinento antadniaeeldaidr conpart nent

cont ai nin i phpot osensitising agent.,..preferably -priaor 'to cellular
upt ake of ggg)lgagﬁ%gég%fﬁn?n?%e%%yg?ﬂgf%ﬁ%k?]r%l%’Floc%r?b%ﬁ%t}rﬁ A% An.in vitro
.or ex vi voprekbodff said nheDeltiel érgi mto nbecitteradd i dihe: cyt osol of a cel g
~said nethod coppr.ising..contacting said cell. with a photosensitising *
“‘agent, . FPP‘BGFER?HE],'sai d cell with light of a wavelength effective to
activate the photosensitising agent and, at the sane‘tinme.or at a tine

~after the_irradiation, contacting said cell with the nolecule to be
introduced- ~ An in vitro or ex vivo method for introducing a

' moleCﬁle'intd.the.cytOSOl of a cell, said method
compﬁisingnéontaéting said cell with a phdtoéénsitiéing
agent,tifradiating said cell with light of a,wavélength

B effeqtive_to activate the photosensitising agentiand, at
the same_tihéjof'ap a time éfter the irrgdiation, ' '
.”'contactiné'Said cell with the molecule to'bé intrqduéed

©(transfer molecule).

T3f;ngnmethod:as claimed iﬁﬁclaim'l:of-Z'Wﬁéféihii S .213
'ipradi&tiph’iS'pefformed prior to cellulaf'ﬁpfake7of the

transfer molecule..

4. A,method as Claimed'in'any one of qlaims I'té 3
' wherein-the'qeli,ié contacted with the-transfer m@lécule
‘at .a time point after irradiation has taken place.
5. A method as claimed in claim 4 wherein the cell is
__:coﬁtacted_with said transfer molecule 0 to 4 hours after -

irrédiation'has.taken place.

.6,.':A_method as claimed in any one of claimsjl'toﬁ3



(transfer nDIecuIe) .3. ¢ A .nethod:. as clalned in cIa|n11 :0r 2- -wherein
irradiation-'is performed prior to ceIIuIar upt ake- ofmihﬁyunassfer
nol ecule. 4. -A nethod as clainmed in any one of clalns 1 to 3 wherein the

cell ...is contacted with the traf@fFer nolecule at .a. tine point after
irradia ion_ has, taken. place. | ai L4 wherein the
cell i¥ erﬁbﬁt gE?eﬂe tﬁss%?%t??é‘?ﬁ%f %ﬂ%cuﬁrarbs 0. Zf‘qﬁf Cafter

irradiahbeﬂahﬁsalakeatptﬂéesaﬁe.tfhémﬁﬁuxhéﬁntﬂaﬁﬂsﬂidnn any one of claims-1
to- 3 26 May. 2005 -72-" wherein the cell is contacted wth the transfer

nnlecu!e sybstantially at the same tine as the irradiation. 7. - A method
as cl ahnmed iahRAYicANGsOt16iabEBid hAyObon¥hefetlaime- Inaﬂsier mol ecul e is
contacted with said cell for_30 minutes to 6 hours. 8. ~A nethod as

.clalneHhPﬁBAHthﬁetéﬁnﬁf%Fn%ole?ﬁle715mﬁ@ﬂ%ﬁ?F%ﬁquQQV%iéﬂer-nDIecule is a

o protelgelgegbkdgo n@ALtBedYo 06 ROhigen or fragment thereof: .9. ' A nethod
as. clainmed in any one of clains.1 to 7 -wherein said-transfer nolecule, or

a part or. fragnent. thereof, is presented or expressed on the cel

surfacg. 10, M{%@O%Scqgaingadlhnﬁﬁyabﬁwofh@i@ma 1@ & cell is an
~antigen-presenting:cel as clainmed- in any one of clains 1"to

7 whewbemesaldandahsaesfﬁnlegh¢euls aSc@tEmQ§ﬁxnmhnﬁPt1§2: A net hod as
.clalnedntqbggﬁng nggg&abgsfla?%gﬁ ég%n said transfer nolecule is a
ecu as c

nucl ei &"ac alned in claim12 wherein sdid
nucl ei ¢ acid, nDIecuIe is incorporated into a vector nDIecuIe preferably an

- adenoviyr us A. neth d.as ,cl.ai ned iLn any I to I T
j'-wherelﬁ thepbﬁﬁ?ggéhgf al edaggnPnVSOESI8cteg§P§%ﬁft e group consi sti ng
, )of TPPSﬁerERBSEa;dAtPESQﬁeandoDéhele, or a part or. fragment

'_ thereof, is presented or expressed on the cell surface

'10. A method .as. clalmed in claim 9 wherein. sald cell

- is an antlgen—presentlng cell

: 11 A method as clalmed in any one of clalms 1 to 7

. whereln said transfer molecule is a cytotox1c drug. '

12. 'A'method'as claimed in any one'of claims 1to 7
wherein- sald transfer molecule is a nuclelc a01d :

o molecule

13.° JA'method-as“claimed in claim 12 wherein'said7-”'
o nuclelc ac1d molecule is 1ncorporated 1nto a vector

molecule, preferably an adenov1rus.

l4,1 A method as clalmed in any one of claims: 1 to 13
whereln the photosen51tlslng agent is selected from the
group con31st1ng of . TPPS4, TPPS2,, AchS&.and other

"1amphiphilic'photosensitiZers.

15. _A- method as clalmed 1n any one of clalms 1 to 13

“whereln sa1d photosen31t121ng agents are compounds belng



...anmphi philic photos.ensitizers. 15. .'A -nmethod as clainmed in any one of.
clains 1 to 13 wherein said photosen5|t|2|ng agents gggHQQ.'Qunds bei ng
26: May 2005 -73- 5-aminol evulinic acid or esters of 5-am nol evuli.nic acid
.or pharmaceutically acceptable73alts thereof. .16. A nethod as cl ai ned
in any one of clainms.1 to 15 wherein said photosen5|t|2|ng ent is.
cont acbeamipphevudiniccarid. ¢preatens 2af hyraringleyuliniq ragidt i on,
pref ef 8)) YnhohaklatiBei10alalBEhial & ¥aPEL Ofnd oot [ Tadialion. 17. A met hod
~as claine in any one of.clal to 16 erein sai d photosensitizing
"agent is renoved after contact with said cell for 1 to 4 hours prior-to-
irradiation., 18.,A th i Ny 0 to 17
vvherelﬁt6 onengF 5 n% %QFgﬁeﬁ bggg sp ?s¥ﬁ Bgag% an§6n¥%e transfer
;hnteCUMaar91atsa¢ueﬂhb0psessntlain@ mgéht s cmmta@ﬁﬂdxkith one or nore

- carrier _nolecyles,. -targeting tolecules vect o 19. A nethod as '
cl ai meddH (?Fillﬁl-“fgrvﬁeggi %??ﬁ%uﬁ%r?r gr° ar]g}e C:ilngtlr%? ‘ecul e or vector to
whi ch @&é@dﬂabwbifbr thet péﬁﬂeaeimmodfaﬂéhylprfmtammed,_a5500|ated, or
- conjugated an adenOV|rus a polycation, - a cationic..lipid or::-.a
peptidé 6PdP§Fj8Ped vector. 20.:.A method as'claimed in claim19 wherein

© said-transfer nDIecuIe i's attached to, associated mﬁth or conjugated'to.

a vector preferably .an_adenovirus, and said vector &tached to,
associ ated \Kit“t?tltﬂd\ at,soﬁ’j Géﬁ‘?@dlf‘oanyac’t}‘ér Pfefl ﬁb‘i“%cblﬁo

- target i@ iR %alihephetogeﬁtsztlzzné feuaewoﬁem@@e&lﬁf@ﬁ inclaim19 or
20 wherein said pol ycation is sine, poly-D-lysine. or 26 May. 2005

© .74 Suserteetowith, SAldnéﬁﬁbdfﬁs IEP dh?%r%I%Ehﬁﬁﬁﬁ%r 20 wherein sai‘dg~
“:}catlomf%g&dydllo% DOTAP.

18. A'method as'claimed"in any one of. claihs 1 to 17'
'whereln one or both of the photosen51t151ng agent and

. - the transfer molecule 1s attached to, associated w1th,
or conjugated to, one ‘or more carrier molecules, N

i targetlng molecules or vectors

-l319; A method as clalmed in claim 18 whereln the carrler,
targetlng molecule or vector to which or ‘with whlch the
trarsfer molecule ig attached, assoc1ated, or conjugated,

5 is:sn_edeﬁoviroS/ a polycatioq, a catlonlc llpld or:'a ,.._f. ' .ff)'

peptidevor targeted vector.

e éO;f A method as clalmed in claim 19 whereln sald transfer
molecule is attached to, assoc1ated with, or conjugated to.
ta vector, preferably an adenov1rus, ‘and said vector is.

i attached_to,'assoc;ated with, or.conjugated to, a carrier

molecﬁle;:targeting;molecqle or vector.

- 21. A method as clalmed in claim 19 or 20 whereln sald

polycatlon is poly L-ly31ne, poly—D—1y51ne or




23. A rmet hod as clained in any one of claims 18 to 20 V\/nerel,a said.carrier
nol ecule is a liposone or lipid based construct, preﬂemda;biqo&ont ai ni ng at
| east one cationic lipid. 24. _Aquethod as clai med in any one of clains 1
~to 10 or. 12 to 23 wherein at |east 50% of said cells into which said

ol ec%%e]gﬁegg&r oduced are not killed. 25. A nethod as claimed.in any one
-of clal to.24 wherein the.irradiation step is 1 to 10 m nutes. 26, Use
of .a transfer nolecule and a photosensitising agent in the preparation of a

.medi ¢ nt gont ai ni J re rdl t he rret hod of any one
of cl gélr?ns" % 1?%@!'1%% h a?%e rJlef(gpar?a(%:lsaolnn?1 é&p@;}%ﬁ I §Aike in treating
. or prevatniomiy laiplidsdas®OMNEsor der-or i nf ectl on preferably ..for gene

t herapy, stimulating an i mmune response or to treat or prevent: cancer.
27.. Use of a transfer. nolecutle.-and/or a .photosensitizing agent. as

descriz®ed im mayhgd ecediNgimed | i rany @nd hee fleEaisatigorcof20a nmedi.cament

for freati .preventing a disease., di sorder or. infection, -
prefer@b‘?@e]f'?)r ag‘ecﬂg’atrﬁelrea:py‘ r]se(q 3 ﬁgldﬁosﬁf?ﬁnér liedfonse or to,treat
Or . pr eyEsdd CosRizuct)e pRidFesail y RIoRItaSisigt h%i NgaggeBheand separatel y said
~transfer polecul e i's contacted.wi.th cells or tissues of ‘apatient and.

sai d. CEFenLg dipddgiated with Iight of a wavel ength effective to
-activate. the photosensitizing agent and irradiation-is perfornmed prior to
the cellular uptake of 26. May 2Q05 -75- said transfer. nolecule into an

i nt raceti ul Arrethgh r%wal%ifntla‘} AmY o Plpisdedgend; ttpzilﬁgoagent

. pref erphl go p cuherteqnc@tl fledls B8 ©.06a33 Beliansher IR @u' e into any
intracel}ular compartnent. 28. A use as clainmed in ¢ al'm wherein said

Jmst hodsakd malqanis H?ptlal@dwe@elaﬁ@rm &dldederibed in any one of clains
2 to .7, 16, 17, 24 or. 25. 29.. Use as clai med in any one of clains 26 to

28 .for _ vacci nati on, -wherein sal d transfer nolecule is an
- 25, A method as claimed in any one of claims 1 to 24

: whereln the 1rrad1at10n step is 1 to 10 mlnutes.

26, Use"(")fa 't'r'ansfer molecule and a photosensitising

'fagent 1n the preparatlon of a medlcament contalnlng a cell-
.prepared accordlng to the method of ‘any one - of claims 1 to:__
.l24 in the preparatlon of a medlcament for use in treatlng
_.oxr preventlng a dlsease, dlsorder or’ 1nfect10n preferably
;ffor gene therapy,'stlmulatlng an immune response or- to '

jtreat or prevent cancer.-

'-'27; Use of a transfer molecule and/or a -
-i,photosen31t121ng agent as descrlbed in any precedlng
claim for the preparatlon of a medicament for’ use 1n -ﬂf
..treatlng or preventlng a dlsease, dlsorder or 1nfect10n,
*preferably for gene therapyl stlmulatlng an. 1mmune-3f
response or to- treat .or prevent cancer, whereln said
. photosen51tlzlng_agent ‘and separately said transfer'
~‘molecule is-eontacted with cells or tissues.of a‘patient
and- sald cells are irradiated with light of a wavelength_
-effectlve to actlvate the photosen31tlzlng agent - and

. 1rrad1at10n 1s performed prlor to the cellular uptake of



ant'igenic.-nolecule and said transfer nolecule,.’ or_a part or fragrre'nt'.
thereof, is presented or expressed on the cell surf a6May 2005

. -75~
said tiansfer molecule into an intracellular cémpartment
containing sdid photosensitizing agent, preferably prior
to.cellu1ar uptake of said transfer molecule into any

. intracellular compartment.

26. A uSeJaS-Claimed in claim 27, wherein said:method of
cellulax'hgtaké'is performed as described in any one of

claims 2 to 7, 16, 17, 24 or 25.

29._ Use_as'claimed in any one of claims 26 to 28 for

vécéinatidh{ whérein.said transfer molecule is-an'i
féntigeni¢;m01écﬁie_and.said transfer.molecule,;ot-a'part

'Qf fragmeﬁt thereof,.is presented or expressedfoﬁ-the' I ' iZ)

cell surféée;.

)



