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Thi s |nvent|on relates to cell transfectlon usi ng adenoviral vectors. More
speC|f|caIIy, |t rel ates to cell-specific replication of adenovirus vectors"
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Cbn splte of extensive medical research-”and numerous advances, cancer

remai ns the 'second | eading cause of death in t he Unlted St at es. _
Hepat ocel | ul'ar carci noma (HCC or mal i gnant hepatonma) is one of

' nost ‘conmon canc all ' o
pr_gbl ematic in Asia. %ﬁObg éﬁﬁ%hﬁT@Wpﬁ%r patients Wi th
hepat ocel | ul ar carcinoma are dim Even with 20 - 1 nprovenents in _
therapy and- aV@hls%bhéaltlbn@lmlrﬂs‘tﬁébérfeﬂf@f’l]@l’roﬁﬁbﬂal Applitid Jerftl N2t | ent s

are : cured renmoval of the tunor either by resection or :

transpl an6%(03%ﬁ97 ﬁ’ded chndy @97t y of : patients, the current

treatnents remain unsatisfactory, and the prognosi's i's poor:
O particular interest is devel opnent of nore specific, targeted forms of .

cancer ' therapy, especially.in cancérs that are difficult to treat

successfully, such as hepatonma. ITECENICAL FIEEDt rast to conventi onal
cancer therapies, which result inrelratively non-specific and often
serious toxicit nore specific treatnment nodalities attenpt to inhibit or
kilP- mal i gnant is invention Telater do el eansfeptipy using pdenoxirel yrgtoieaMary cells -

I ntact .

specifically, it relates to cell—specrfic rephcatmn of adenovirus vectors in cells expressmg

alpha-fetoprotem partlcularly hepatoma cells

BACKGROUND OF THE INVENTION

15 : - In spite of extensive medical research and numerous advances, cancer remains the '

| second leading cause of death in the Umted States Hepatocellular carcinoma (HCC or |
' _mahgnant hepatoma) is one of the most common cancers in the world and is especrally
problematlc in Asia. - | _ '
Treatment prospects for patlents w1th hepatocellular carclnoma are dxm Even with
20 - 1mprovements in therapy and avallabrhty of liver h'ansplant, only a minority of patlents are
ccured by removal of the tumor elther by resectron or transplantatlon For the majority of
- ‘patients, the current treatments remain unsatlsfactory, and the prognosrs is poor.
. of particular interest is development of more spec1f1c targeted forms of cancer
- therapy, especially i in cancers that are dlfﬁc_ult to treat successfully, such_as hepatoma. In -
25 contrast to 'conventional cancer therapies which result in relatively non-speciﬁc and often
serious tox101ty, more specific treatment modalmes attempt to 1nh1b1t or kill mahgnant

-

cells selectively while leaving healthy cells intact.
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PCT/ US98/ 04084 - ' ‘One p055| ble treat rrent approach for
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genone, raising t possi bility of dangerous- nutations.. Noreover
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and are tgnmnweraxs;eg theepogsibiigy nﬁ%drqus mmtiomoMcmpwec,axdenwmmsﬂﬁs ther get
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When used as gene transfer vehlcles, adenov1rus vectors are often demgned to be
réplicatlon-defectlve and are thus deliberately cngmeered to fail to replicate in the target
o cells of interest. In these v.ehicles,_th'e' early adenovirus gene products E1A and/or EIB are
- 30 deleted and provided in frans by the paakaging cel.l. line 293. Graham et al. (1987) J. Gen.
' Vzrol 36: 59-72 Graham (1977) J. Genetic Vzrology 68:93 7—940 The gene to be

i tra.nsduced is commonly inserted into adenov1rus inthe E1A and ElB region of the vxrus _

-

genome. Bett et al. (1994). chhcatlon-defectlve adenovirus vectors as vehicles for
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te the hdsd Salteetnd (1293)Eeience 5008990 bhistratigeliaht ak {12XY) JOTin. Invest. '
replicati on-dsgégtﬁ ve adae[novi ruses, the host immune response limts the

k yRagot et
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pr ot ei ns . é W ' y vehicle itself are 15 :
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transduced IceITbt:virtually exclusies forits imdpvelophichtof ddenovirdl wectbhsfor gédee abi ity
“to.repeated adm nister cytokines, tunpr ) . SuUppressor genes, :
1807y resheratly & i o SEovihs mparly &8 aebicledoningiodugipg B me of ablertst pokes
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Vehtcl o dmieetdrih WELOReplacbTOPRRABIE Aok 18tn R or EnBEREDRISL
wel | as tlaxgely diestodhe hostimmeme respemse. If) the treatmentmfeasdepby There is a need

-~ for vector constryucts. that are-capabl e .of elimnati .essentiall -
a1 ©ancaPBiRReEscTive 2atmoirhir e BosMRUBS RIS RO SreEreR O SRR 1 ¢
I munol oozad at two levels. Fﬁﬁ?ﬂ@%&@ dind of thE ad&ioVREs _Hélgs)ég?’;/alif:lﬂrifs bre’

t_reat rren‘t.. . . | etely separ ate are researc
pébt ai ns imenunpgenies Second, yirablate: gepesare Srequeritiycexpressed in transdupsiatids,y

prot eins. rr]-Eetoprotei.n (AFP), is.an .oncofet.al pr.otein he ex reS_s-i on |
of which f"i%ﬁ“fg] ?eﬁ“iai’ SRR iﬁ?%ﬁ%@‘ﬁ@t@68338%83\/%&?}8}%% Sstugyer
-endoder NBjupPrebirehds) ibogahes, btk gbhasCor genBS which convert pfidrig tofdd dtgiygh t he
| evel of its _exgres_smn varies greatly de&endl ng on the tissue and the
devel opmeibg hasbeegdimitgdby thedmmymnogenieity pihath gt gepe transfer véhicls and the

-concentr aj:j. LS glevated in a majority of . hepatoma =~

~ pati ent.s?ltﬁ?gﬁge{#féﬁg‘f%@g}hg tanstRp pelgle ay eﬂ aﬁglﬁatéﬁsiel\s\ﬂ? - re°fgeng advanced
deease. ekipfessionl Théfes baed forivectoptormtrusts AR ary capable ®f eRflihANG Esntidy 30
~expression in hepatocellul ar carcinoma_but not in surroundi ng normal |1iver.

Thus, t hetllgapcerous cells in aguinamupyaember phadsainisigtipag kaforespheifigtmmamological

~ cel | -speciii .25 e £ : he 5' upstream fl anking
sequencecrg%ﬂ %%ﬁgé%ﬁ%@ﬁ%ﬁ%é’ﬁ%“ﬁ%ﬁ%%’n“?ﬁ%&% to = ~confer 3
-cel | -speci fi c. Arnbmplatelyaeparuietayea dfatseanheetthinglo theddBohiptibn dBitidbue-sgecific
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WO 98/ 39 Aggulatory proteins. a-Fetoprotein (AFP) is an oncofetal protein, the expression of which
PEF/ US98/;04A86 il restr . 2 les 04 Sakair ef . Bigl.
Chem 2601 : gg"g%—“é‘(’)léegﬁ tcé%dstg rdleg?lﬁéﬁlg @ﬁlﬁ’ﬁg’k? ﬁ%&m o‘?fgnﬂy%%%?%éwggnag)f
~ Canadi an g}, althgygh thedevePoflitslex@PebsioAvaried greatly dépendingion-the tissug and the
transcripfional regul atory_elepent known to play a major role in .
det er mi ndt& pB’fen@quag‘:' AP OFamlgabé@FIFFtchng“sﬁfthegﬁ%mé’?B?%@P% of AfRis
enhancer: disy 8 o HRjofie} bt Aleh ith Yig bt ) i i ith
augnent ‘transcripti gjr?‘ ﬁ/er ' %‘ﬁ@ﬁ%‘?’gﬂéﬁhﬁ‘gﬁ@?g{{“55%9?%@‘6’63% tgr‘ﬁlfhy_ of
ori ent at iadvamged disease. The separniAFPlevels impatesfseppedrdo besepdstpé by IARP gene. A

TP8nacr i gpErToenas PenslReslafs Sbingr oy notie e ShanE RO diver B teATRd

' gene appears to be regulated to hepatoma cell-specific expression. -

-

'I‘he 5’ _upstream ﬂanki.ng sequence of the human AFP gene has been shown to
confer cell-spetific enhancer activity. Watanabe et al. (1987) J. Biol. Chem. 262:4812-
T |



“TATA box. - E - Several ap-proaches for gene:therapy using the -
cell-specific AFP enhancer to treat 10 hepat oma have been- descri bed.
Tarmoki - aWE S@R485ayashi describe using the AFP . =~ trP&JTWﬁ’ﬂﬂsénal
regul atory.regions to drive expression in AFP-producing cells, particularly
l-i nking a gene encoding a cancer cell toxin to the AFP transcriptional

r egul at or4818esgeclso Sakai et al. (19mnamancpm 26@@)554?5@60 2eb3dbing 4lonkigyeeer , t he
entire fqcus o %ﬁ’hl S g) ation was that of expression of a

het er ol og #SBOn hpﬁtsanntencgézsﬂe’»4e‘%’éodmg1ham%t%¢rw-&ctla&. n (DT),

| tiL (5)r this toxi rﬁgcg[r%fe%ghﬁ%%&%ekogeéﬁg? rﬁzﬁoﬁ%{g’lﬁ dgierr?un%l)hégé%i} Vggl cl e

adenovi r uspemtﬁdltyxbﬁ demgeexprdshiona e efihdnepreis als typically charactesized by it ability to _
upstream-regi on of AFP to restrlglts HSV-t k pﬂene ex&ﬂessmn t-o hepa oceIIuI ar

carfci nonefU& eF‘Eth%PPB%HV‘IN pre:Qistaneh ang relatively) independently of ogic epthcer
R : 158A -
(To05) : Resition With PSfee RS résh el e EPANARG Sloidfedihedthe ZEZ? fact

328 (199501pst1'¢am$\oé"lthe trivesseptigtestary site/and generally 1ncludHS$hWB-h&had§§oﬂi esllddeat i on
defectiv _? the entire focus of these publications is using the"
AFP 5' f;g’t‘ ranscrl pt i onal regul atory region to control expression of

_ a non- Sevepl @ppNa ﬁfus‘?ﬁg - c@@%ﬁé‘é&@hﬁ P eﬂﬁé&rei' f/beﬁreat _

| i cati on-deficient adenOV|raI vec ect
e>1 ress H@yatoma lgxadeen Gesorbath eFamavki 8nd Welabayashadesetibatising #298FPal so 25
reported u5| n. the AFP. n ancer-pronmoter tq d of ¢t

| aczZ- gene gula ory reglonsctg (4IVE SRS i {i’eéﬁ? SRl éﬁgl‘i‘ﬁiﬁly
addi tion frkiAd® gé’i@éﬂcﬁdﬁg R&ané@TEN ﬁﬁﬁ‘ﬁ £ @k QP transcnptmnal ﬂegugﬂ%ry é’%@ ofrl227.

Agai n, the focus and approach entailed using replication-deti

adenovi. r fsanadian pahepppe t2|,]<34§é>|4e Hosteves ithye antine fces oﬁthls publmatmgwm thatof se
for effec sel ecti.ve growth i bition so Arbufhpot -et
al . (199&}*{%@‘889? S.hﬁberﬂgg%‘ﬁ%%"m g‘h ﬁ%a%fg‘e gene en°°§'@é L toxm () AFP
gepe) . Humdraderdbrubiveds only d&BBbédibderms of a delivery vehicle for i RAGPE&Ad, Ul ar
carci noma.i s rarely curable by standard therapies. Thus, -it- is critical

to devel dbruskpet AlepaghKansict ab desstibp adenoyirus-riediatidgens éherqpyeofdms@ma

i nventio | adenoyi.ral t,ors .
cpoci 11 & PR BESF s resion ot P (RS U UM UALDN HGleol bR ©
4 carcinoma cell@f@&fv%@&reatment w1th nucleoside analog GCV. Cancer Res.

PCT/ US98/ publications cited herein are hereby

i ncor por &éﬁ%@?%ﬁ@ﬁam 2P (6 Rﬁﬂﬁét&bsmd 158A (1995); Hepatology
SLyMARY t |
veetors gge?g? '%2'@ gepatalo]gg 22; A?sf:rg.cté%?f@%%ﬁﬁ H%(l/e%’ﬁ"ﬁx%‘sg %{eﬁ%g?ag vira
.met hods foonstrimds areuepimntxen riefexxmwhe and the entief focueef thé&(pdbﬁmioﬁs id isdgethe

replicati enovirys vectors conpri se one or nore of
the earl ﬁ@%é/ Bpstieadrans g‘g@mm{ regulatory gegieihiq comirpheXpEessionaf 2f10tpr opagat i on -
i's under ddeABSAL heomh A1 95) af e'a&gf’ -

regul atory el emgngt% ).s A t(ransgesge fm grrer(’:l:)cr?%l?%deﬁ‘%l&?%ggﬂég}#ggacgl | - .
s peC| fic \plmehrmlwtl e>airsss HRV k. e€amter Geine Thew Gritdl el97alKemapetaali (1896) also .

- hat ur I occurring adeno |ral vect of sing the coding
_'sequence ? ﬂegdg%ﬁhpﬁ Pd%ra{che[grp(Sc?prter Tive exPreSflﬂB@?ﬂ’ﬁg%ﬁq ”g’étﬂ’\?ﬁt ch )
may or ”&Bblzf@toshfé dsadBhase ¢CD) Qéféthaﬂﬁltfoh%@% HSVitR Bahe. C@&‘.sttf&hterology o '

(Supp) 110:A1227. Agam the focus and approach entailed using rephcat10n—deﬁc1ent

“adenovirus as a ﬂlerapeutlc gene dehvery veh1c1e not as-an agent per se for effecting
o _ 'selectlve growth inhibition. See also Arbuthnot et al. (1996) (describing using 5’ ﬂankmg
30 sequences from rat AFP gene). Human Gene Ther. 7:1503- 1514
Hepatocellular carcinoma is rarely curable by standard theraples ‘Thus, 1t is cntxcal
to develop new therapeutlc approaches for this disease. The present invention addresses
- this need by prowdmg adenoviral vectors sPec1ﬁc for rephcatlon in AFP-producmg cells
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Accordingly, in one aspect, the invention:provides an adenovirus vector
~conprisi.n Yo an- adenovi rus gene, preferably an adenovirus e
 essenti al af‘b‘?s'??éﬁ ication, wherein said =~~~ adenovi ru&cﬂgggeslqggﬁunde_r
transcriptional control of an a-fetoprotein transcription response '
el ement (AFP-TRE). In one enbodi nent, an AFP-TRE is human. In one .- .
enbodi ment , anAlbpublicationsAfited hREircambereby snconpoaied dyaefefdnce pr theivteatireayd
enhancer. .(i.e., pronoter and enhancer = froman AFP gene).

In some enbodi ments, the ad WA W&@Qﬁn replication is an
early . ~gene. In anm OF — y gene is E1IA In

anot her -enbodi Replicatioheofietent adenoviral vec@dépebFicEiiter alia, He el ph®Eing
ermbodi nent, both E1A and E1B are under transcriptional 20 = control of

an AFP- TRAFP|andyeethedsoion theiraysp oth prewded Elyprefermd earhodiments, dhesa aeplicetion r ol
of AFP-T

_ ES. . ot her enbodi pgnt s.. the, adenovi rus gene
osSent 1 al CoBpetetsdengyiys vectors opBipfie e, TR OFRIE carty oGRS A 07 7
embodi mengsseftid féRtehb¥r Qratagtisn BRAABARsElifivRaEL covrol Bf ADAFPer _
-enbodi ment, the AFP-TRE conprises_enhancer elenment B. |n another enbodi nent
the 25 transcripfigyal Tegulaenslenen (EREn Adransgeneamdsr gongied ofthe AFP-TRE cell-

| n anot he ' , - . C | . tide _seguence of SEQ
1D NG : 1 et s b rkne BB ERTor i BB Nl RN -
enbodi menbecutfieg Adeioviral vectors conffiisingthiercoding sequencé fatadeitovired deR Hrotemm
aB%‘J.t +t1 1o ﬁﬁnout +600 of SEQID NO 1. In _anot her enbodi ment, the
ARPTRE céﬁla BRIYPepikise Whishitary argnasepRiderungdss epblotpecifigdmnseiptional control.
5 i

) ’ /s . . . . i

'PCT/ US98/ 04084A°°°mg%8’ i %ﬁgg%’ﬁtct’ the Jyvention provides gg adenpyirys vector comprising
enbodi nenan addnevikePgdiepreferpbly a8 adenovirus gene essentizl €ntreplicationuaigeinfshiam
about +1 to abput +3Q0 of SEQ ID NG 1. : . I.n_anot her
- enbodi menfoenPKEURERepRENSS Fsnsaiptioppleontel ofan rfeteprgtrimranssriptimyesponse - -
1D NO 2 0g. §_ I ' ' | aRdp_ I £ - . I n

ot her . e m%‘ﬁ?‘r?éﬁ{]?lj- ?ﬁ? )égfleﬁ%t\?%%as{(ﬁ%gﬁ?é% g?gn’t?grlfh%e?a% oﬁrlpornleseén bé) d nrlgtrﬁ%%ne ne,
wHér ei n sAFB-TREromprises an AFBepedifiapmmdtet dndreahamoen (ireq| prathoten add-ehhEREer | n
some ' ggﬁodi nts, the transgene is a cytotoxic gene. : '
“I'n ot her  BRBAR AEREET) he adenovirus vector can further comprise another
adenovi rus gene, such as an adenovirus gene necessary for replication,

‘under 10 If sifCEmBbdigiats, fRMUIERVIRE gBRe ABuibREr rbRikibR s AGREI Ment s,

yet an another additional S _ _ )
gene. In another embodiment, ';he_ carly gene is E1A. In another embodiment, the early -

- g_ehe is E1B. In yet another embodiment, both E1A and E1B are under'_u'anscriptional :
20 ' | _contrpl of an AFP-TRE. In yet another embodiment, E1A, E1B, and E4 are under control
. of AFP-TREs. R o

" In other embodiments, the adenovirus '_'gene essential for replication is a late gene.

| In anqth:r_embo'dime'nt,_.the AFP-TRE compfisés enhancer element A. In another
S embodiment,. the AFP-TRE comprises enhancer element B. In another embodimént, the
25 - AFP-TRE comprises enhancer elements A and B. | -

_ | In another embodiment, the-AF.P-TRE comprises the nucleotide séquence o_f SEQ
ID NO.:1 or a functionally preserved variant thereof. In an_othér embodiment, the AFP-
TRE comprises a nucleotide sequence from about +1 to about +600 of SEQ ID NO:1. In

another embodiment, the AFP-TRE comprises a nucleotide sequence ﬁbm about +600 to



'ad'énov'i rus gene can be under transcriptional control of a third AFP- TRE.
I n anot her aspect, the invention provides a host cell conprisin s%st he

adenovi ruWO98/39465 © * vector(s) described herein. ~ PCT/USD8/0408¢ 1y
~ anot her aspect, the invention provi'des conpositions’ conpr|3|ng an - _
adenovirus 15 vector(s) descri-bed herein, especially an effecti ve

anount  of atsmt a&%ﬁof/SEQsID\NOt]orI@sahother embod1medeﬂmrAEE~d"REc@npmse’ﬂae -
conposi tions descri bed herei.n may also furth se a : _
‘phar rraCe_u’E‘f‘i%ﬂt.’l%ﬁ Sﬁ%ﬁ?g meaboythfashout +300 °fe§E6 RO fn some

enbodi nents, the invention provides adenovirus vector(s) conpl exed with

a hydrophilic ppintiRs refnb@ﬁﬁﬂfén‘ﬂ&h@mT%ESS @heattﬁeaua@o%ia%% eyFspy The
hydr ophi lic 20 polymer 1s attac I(1ovalently or non-covalentily) to -
t he capsilD DR er adumstionsily préserved variant thereof. ~ particul arly the hexon and
fiber proteins.-In preferred enbodi ments, the adenovirus - vectors -

f.th t ant t d with. t.s t cat ked -
e e oo EE s %Bé%m%“v 57 firhits SOPRSe A Befiebgent 1 o

- pol yet hyl gnaginsea tréé&?ae ﬁ%ﬁéﬁ%ﬂsé’nﬂﬁdﬁ%ﬁ&n‘t&l Mmm Ufh 3d OF of the

- instant 25 ~inv I on. I n anot her -aspect, the
i nvent i onerpb@hme’@ ﬂmmnmgns wrto@m meadenow ral vect. or(s)
descri bed herein. o -6 '
WD 98/-39465 o

PCT/ US98/ 0408410 other embodiments, the adenRHB'PHé?“%r%SB&“’#éeﬁ °‘6‘P“P%%“‘1‘h‘?7e ntion is

an adenovidensvirds ge) fichias afi Q&enovuus gene nec@k@ydberblicdtion, ifidegel | s whi ch
al l ow an AFP—TREtofunctlon ci all mammal i an cel | s
elfr essi nganaerplagnat goniral of an AP i%@s img nbodiments, yet an another additionahot her

TS B R B IO e L T 0

manmal i an cel | s) ' expressi ng AFP, said net hod conpri sing” _
conbi ni ng. an aﬂmmuﬂnermecemhm@eﬁu@q&owdbeﬂhost cell comprisihg thei aalenb\thsC6| l's
whi ch al |l ow an ﬁFP— ‘LR(I; to.function, whereby said adenovirus is—

pr opagat e¥fetor(s) described herein. | n anot her aspect, nethods are provided for
conferring sel ective cytotOX| city in 10 cell's which allow an

AFP- TRE t 0 T ungd Arfofther Ss5dat, ¥e ﬁ%ﬂtﬁ)neﬁi@ﬁﬁésséd?ﬂndeﬁﬁns OmPFibinl AH adenoyirus
contacting the AFP-expressing cells with an adenovirus vector(s) descri bed

hdPei n; ~ vector(s) descrihné hetein, especially mp\sifectiveamaeunt ofan adenovires vesitor(s)
descnbed herein. The compositions descnbed herem may also further compnse a

pharmaceutically acceptable excipient.

) -In some embodiments, the invention provides' adenevirus Veeter(s) eemplexed with
" a hydrophlhc polymer (* maskmg agent™) to create a masked adenowrus The hydrophlhc :
- 20 polymer i$ attached (covalently or non—covalently) to the capsid protems of the adenovirus,
- partlcularly the hexon and fiber protems In prefeired embodiments, the adenov1rus
o vectors of the instant invention are complexed with masking agents to create masked
-adenovirus vectors In further preferred embodlments the masking agent is
' 'polyethyleneglycol (PEG) covalently linked to an adenov1rus vector of the mstant

25 _mventmn

In another aspect, the invention prov:des kits which contaln an adenov1ra1 vector(s)

descnbed herem

-



In anot her aspect, nethods are pr o{/i'ded'for detecting cells V\hl ch allow an’
AFP- . TRE to function, conpri si ng -cont acting cell.s

bi ol ogi ca‘]vo§§’ﬁ%‘16§ with an.adenovirus. 15 - vector(s) de&ﬁry‘ﬁ)s@gmﬁo&el n
and det ecting AFP- TRE nedi at ed expreSS| on, -if any. - ' )
anot her aspect, nethods are pr ovi ded for det ecting cells expr e55| ng
a-fetoprotein Another embodimantpfiheinyetian is sn agenovires miidhsiepkcates

comt act | R oSyl AUEFAR) TSR D MAROR SRR RRITFRR Rl .

.vector, igxpa¥ing AF¥0or capable ofexpressmg,qppnot her aspect, nethods of treat ment.
are prOVlded wherei n an adenOV|raI - -~ vector(s) described herein is

adm ni stered to -an _i ndi vi dual . . I'n anot her aspect, the
i nvention provindagthgr ﬁsmctamshqﬁsm;e m'@wlledifw@rgmgaeog pRApdenovirus speclﬁq/f%t or -

co risi

Dot | U8 WS AN EPRERETEATEfaf I60PH LufS (RNafl Ml
under t 1 anpedshinf AR saidanéthed c&ﬁ?ﬁmﬁgbdombmﬁfg an adenSVififsi vector(BRBesciibed as an
AFP- TRE or a prostate-ceH speC| i c .TRE
BRI EF DEJergipyitheeds whigh gdiewenaEP-TRE to function, whereby ﬁl@e#f‘élomuwpl cts a
- schemat i %Hﬁaﬂ fd t he human AFRP enhancer and pronoter - ..region (not
to scal e) 1gure 1A shows sone of the features of the prom)ter/enhancer '
regi on, including: enhancer domains A and B; distal silencer (.Sd); proxinal
sil encer (:Sp) ;In another aspect, methods are provided for conferring selective cytotox1c1ty in 7
WD. 98/ 3946 -
p&#/ Usos/slpgibich allow an AFP-TRE to fupictiem sl 85 eells SxprsAe AFEnERmPYRE)
Nunbers gy [
ranser i pREERRE U REPRkLHEfe Sl fRFan pdenovinus Wil NGk HEfin,
schenat i cwherein the adend;&pus:wo'ag'emmﬂie c&HP regi ons used in constructing an
AFP- TRE (descri-bed in Exanple 1). Fi gures 2(A) and (B)

. t t f AFP- TR F 2(A).
et | RCAofies 3% m%l@q«#s'@r”%ﬂrgvésf”@ecgpgg%lsw@shsaelpw AR oY
~used - TRE to filritidf S¥uprisiil Shkdcithj @A ofehcﬁleFIdI QimpAe vwAithRm Bdenovih@ur e

' 8 is a bar graph degl cting a | uci ferase reporter assay for an
836 bp APECERE dmbe(b etsin ancedptesting ¥ -TBE medisted expression, ifany.  ability to

e Ve e H R BB S B L L SR AT

to AFP- TRg astﬁqmgmpgamﬂg comprising Figure 3 is a schemtic depi cting
‘various adenoviral. vector construct ‘as descri bed ' le 1.

" Figure 4 is a cursiagicellyein bxoiwaésaraweémﬂwdcapvm&c\teﬁor(slhgmrlé E1A and
E1B herein, ﬁ{dedéf&%% ERRaESh g&eiﬁe&F@I%}oﬁﬁ ¢4 F1A and EIB in opposite

ori entations "schemati c depictions
an adenovi rus deat h protein (ADP) 15 - cassette for insertion into Ad.
A20ows. under nedh hncﬁhgwspe&ﬁmbﬂnddsafwem'enttarepmvniedpvhmna%n adenoviral Figure

5B depicts th n [a t. .containin e Y | eader sequence and the
ADP - -~ vecto r sqg@ gg\ﬁ{eghggﬁmmlstered toanlr(lgdm%ual Figures 6(A)° and (B) are
hal ftone repr oductl ons depi cti. ng western anal ysis of E1A

' In another aspect, the mventlon prov1des a non-naturally occurring adenov1ral

vector comprising a polynucleotlde encodmg adenov1rus death protem (ADP) polypept1de_.
In some embodlments the ADP coding sequence is under transcnptlonal control of a cell-
25 . specific TRE such as an AFP-TRE ora prostate—cell speclﬁc TRE.

BRIEF DESCRIPTION OF THE DRAWINGS

' F igure 1A depicts a schematic map of the human AFP enhancer and promoter

~ . region (not to scale) Flgure 1A shows some of the features of the promoter/enha.ncel'

region, including: enhancgg__domams A a_nd B; dxstal sﬂen_cer (Sd); proximal silencer (Sp);

- .



Ievel s in CN733 (containing two AFP- TREs) and CN702 (control)- |hf- ect'ed

cells. In 20 Figure 6(A)., the left panel shows Huh-7 (AFP+ cells;
the ri ghtWoH88P465hows D1d-1 (AFP-) - cell's. In Fi gRCEMEIBP408EL - Hep-
-1 were the AFP- cells used.. - ' ‘Figures 7(A)-(C) are graphs
depicting. growth of CN733 in AFP produ0| ng (Huh-7; : _ Figure 7(A))

~and non- ARl gkuodmm'twrgd (r&pohmblémerﬁl(em NﬁxB)berthdrcéxe nktlgotide pds@ionscel | s.

Fi gures 8£A%§N%é) aphs depi ctl n ﬁ%m’th of - CN732. (Fi %3 8(A); solid 25
- di armonds) Tl 8‘? i S°§ mﬂﬂ%ﬁﬁtﬂl B¥ pentamovonFigure £Bds a sehgmatico) j g
dia d
Sy ooy abgleting two 5” AFPEELERLS T (iR QMR AF D AREO ARl ﬁéafé?mh of

CN732 (Fig. 9( Ejgur&ol(wd aﬂd l@B) sismarize a reporter #5biy3Spéifingnt fOf &) APS’QTRE

C|rcles) and solid ¢ircles) in pripmary
" hepat ocyt B¢ dﬁé &Nﬁémgkf ’165?613 FEPORteEpiaFaL constguct that was used

Figure 10 t r ' E

hepat ocar gﬁsgén%)trcag ;ﬁ{oﬁ%ﬁ@ﬂ%ﬂ? FeﬁdFﬁwgﬁ%&%ﬁgﬁ r{ég‘huar es)

or with - luciferase repootet asshy ﬁnfahe&OO (bplAEl‘-ﬁ‘R)E “Fheg800 bOfrdgmete ma@t&te@&ﬁ isi ng
I

t8u for Vo ubWFty Ve&nwpxggsggagglucﬁerase in Hep3B cells wh1ch produce AFP. pGL2-Luc is

PCT/ US98/ 940 trol in whi

P St oof A8y contolin whicH B tydihe K Mot i @ APRIRB sbllBee

cofsecutive d aFignreld $®8 sefer@he dgpifting yarious adenoviral vector constﬁlcg as destribéds a

graph depi Lr&lsqrum AFP | evel s in tunor-beari ng m ce recel Vi ng
CN733 (tr or receiving buffer (circles). 5. ‘ Fi gure 12

- is a graph deprghireg 1§é’§éﬁeﬁiﬁh6'dgpicf?$n @mﬁaﬁﬂwm%ctxﬁﬁtwﬁmﬁﬂmx@mthe .

codi ng sequence for adenoviral rotein (ADP) sol squares),
conpar ed i under control of e AFBI TRE/Mwith EQAIand EJiB ol cgapmltemmmmng s oI i d

‘triangl es) and | on_ (XS a graph .
conparing extr g%%%%u%‘g 215% séﬂ gﬂ)a cg?Plawlan(aéiSW‘ﬂn@digﬁﬁ%?te and
CNIB02 ( sotasSeted foe Ex%&;)tlonhﬂto Ad. Arrows undern&itH Wigurd $Aiifdidate b@ﬁﬁoﬁ@tﬂm{m&g

tunor volyume in mce harboring LNCaP tunor xenografts chal | enged

wi th CN75YigurepB depictsshe pnnpaled fagment eantaiping'the Y leader sequence and the ABRyur e 15
is a sche & ion of a method for covalent pegylation of an
EBiipé s fRhéc

adenovi ru I's et hod, succinimdyl succinamide is used to coval ent I y |
attach . Flgumtﬁ(ﬁman&’@a mehaﬂmwepmﬂuctme dﬁp@ﬁhgmgteﬂmﬂmisrdmnﬁe
separated, from % reaction ngonent S %Z° i on_exchange L
chr omat og]reéfﬁlﬁyn 33 (°°ntammg two AF ]i'—‘l andCh{G8 Oémﬁla)l”flfe%ﬁéeﬂ%pﬁﬂoduct i on-

degyi Ctin pissadkwAy ﬁﬁq'%%?ge? 'Ah§ b7 (AFP) ﬁelgok%ﬁgtxg&:gqlgﬁowbm -1 (AFP)

el ect rophoresi s ("5DS- Mty _
adenovi r ueeljsr dn Figrge 6(]33)18k—Hepahdrefé theaﬂfomelﬂmqppﬂat ed CN706 (control), |anes

It e bl il
111, P R A ORS00y
pegyl at.ed adeniguress8(APEC) acaraptisdepicting BrMhtOf GIN73adFipy B(Als s€lidy 06.
© 25 diamonds), CN733 (Fig. 8(B); solid dlamonds), and CN734 (Flg 8(C); sohd dlamonds-} in
| HepG2 cells, as compared to control CN702 (solid squares).
| - Figure 9(A)-(C) are graphs depletmg growth of CN732 (Flg 9(A); sohd squares)
'CN733 (Fig. 9(B); solid circles), and CN734 (Flg 9O); sohd c1rcles) in pnmary
- hepatocytes compared to control CN702 (sohd dJamonds)
30 ~ Figure 10(A)- (B) are graphs comparmg tumor volume in mice harbonng
' hepatocarcmoma cell line HepGZ and treated w1th CN733 (Fig. 9(A), squares) or with_

control buffer (circles). Fig. IO(A) deplcts measunng tumor volume overa penod of 43



MODES FOR CARRYI NG OQUT THE' | NVENTI ON'25 e W have di scovered
and constructed replication conpet ent - adenovirus vectors

can pref eWOM38#65y replicate in cells that express [err]- fe‘f%g%"(s@i"ﬁ’?‘(AFP)
and devel oped net hods using these adenovirus vectors. The
adenovirus vectors of this invention - conprise at |east one
adenovi r udaygdsis, Wqﬂ(e)‘ dndhg.yl 06B), aitgiointratisnoyal e ntihiatrationeff CRE3 26 B was

cytotoxic r abl adenovi r us ssary for adenoviral
| I‘gp|_l cati Wﬁpﬂ%&ﬁ}%? S%‘aﬂ“’e d%‘qéflo?eé%%%éqegﬁ y ggne under the
transcripti OnaF1%i|9é"lI N a plap E‘d&ﬁlé‘i’l§§§e'rﬂh'ﬂ‘lﬁievél§§rpﬁfﬁ§(ﬁ' beanfxg ¥mce ret

_ \7
(TRE) specifical regul at ed by binding of transcriptiona ct or%1 and/ or
co- - CN7331(’amng}G(5)s()rmemngelf@urctes)anscr| ption of the AFP gene -

( AEP-TRE) . By pr OV?/@? 9% legeplctmg cytotoxicity of an adenoviral vector containing the
PCT / US98/ &ﬂﬁﬁglsequence for adeno%ﬁﬁpdefaﬂpprbfeﬁ{' éQDPP s IC([EOHB& Scl‘ﬁ?e%) cBifpared to

adenovirus gene required for replication, the inven provi des
adenovi r ueonixed CHY )2t (belid cizcle) ResHW (solid ’erpmgleﬁ) andayock mfecuoni(Xe)ct s due to
sel ective This eci al | i.n.the ca cer
context, “in Wnﬁﬁ’\m? 9 bsgat%r&a‘%gﬁ)rpp% ] exﬁrécelgﬁg Virus yield °§§WP&6§°&1‘1 Sﬂﬁérex? ctors
- can al so &fl ONgOR(sdidrciBlsyct i ng the presence of AFP- pr oduci ng 5

cells in, for exanple, propriate biological (such as clinical) sanple.
FUft her, the Figureldisa eréeg evnparing fauop vokimedamiop hatbaring L.NQaPdumove| y

produce ORI IAIETCRYs| CAIEENTOE i, o Bab s Lt o

of t he |nvent | BiguteP$ iscndcheatié @éietionof imbthod for covalent pepyRtibh @fugi ng cel I s
@;l gni f.icantly_ higher-yield than i n non-AFP ‘produci ng cells)..

Thi S ,repl pdenpyiys. dndhisrasibed, sucipignidlisuecingmids ipuserig covalentinagtach
replicati Pio the |evel of
(e 3 BBy PEO 1 Bh ok, T poeyl GRNSoRPSHA AER 0rdiifol
prléferencmmporrentsrbymnexehaggebhm&mogrqﬂmyt he adenovirus vectors of the

I nventi on act u; replicate at a significantly lower rate in

non- AFP pr oduc?’r%‘¥?: 16 Flgoxysr%hal&}qn& reRrpauGHon depictin a sodium do )ﬁ#ﬁéﬂﬁa?on of the
titer of AdlyfFPiinfiad eltel&?ro]iuﬂxrlleﬁggﬁ?? ?é&t(?%)né’en I(n‘ﬁ‘FEl §ﬂlft Sﬂge%xpa'iéa’ i des a 15

key |nd|cat|on that The ove , anced due to
depr essedadenovirus proteinse dlanes i iand 2|are MPpeg;Mtbds C&@Oﬁ/éd:dntﬂﬁ), lanes B dipbuglabi on

AFP+ cel | t d h t..
2 per 1 B PERSAREL R bt e e RBOETHRLA B B oon P
wizoch it teﬁlpeﬁa%meqkfr? 1h9em;m ZstP@MLﬁé%HsQ REYRint @, ﬁfg 3{3@5“ (i.e.,

non- cancer ous 1 '€"1 provi des a tailed
descri pti on of FigwesE? Womﬁgmnﬂlmlmdhamgs chi@natography analys1s of Further,

Fet ar ded B Slen e BB ahRTrikEl Alh el MenB PGP £ ' Thic. The

i nvention uses : and takes advant age of what :has been consi dered
an undesirabl g aspect -of adenovi ral ' vectors, nanely, the| r
replication and possi bl concom tant i rmunogeni ci t The '

probabi lity of runaway: B2 FORC. AB&YMQ‘-%HE I‘i«éh‘eili’ﬂa(@ﬂ\]due to the

cekl -'speci fic ¥R pave d1 8‘:6 (?E&}sﬁ'u&% re/ﬂlfcg‘é]or{ 8&%‘%%@&9%%8@5& ﬁgf{ ng o

to be bound by any par e 1 nven
pr oduct i owhizh cadpmfunentjsu}pfephmtél& cxdia ﬂs&tre dpeﬁ@a-ﬁétb protéie (ARPY 41d developed

stinmulate the inmun generall lor_ specifically toward target
cell's pr Jagthod @usmg %hesg adenoviris vectors. The adenov1rus vectors of thi§ invention
comprise at least one adenovirus gene preferab]y an adenovirus gene that contnbutes to
| ' cytotox1c1ty, preferably an adenov1rus gene necessary for adenoviral rephcanon preferably
30 at least one early gene, under the transcriptional control of a transcriptional respons__e
. -element (TRE) specifically regulated by Bindihg of transcx_'iptional factor(s) and/or cé-'
factor(s) neeessary for transeription of the AFP_ gene (AFP-TRE). By proViding for cell-

9



adenoviral protei.ns, which can be an- |rrportant consi deration in the cancer =

context, where -+~ 7 -patients.are often noderately to severely
|nnunocomwoombssd 30 -+ W have al so di scover ®CTUS8/0408¢| usi on
of a coding sequence for ADP S|gn|f|cantly - "~ enhances t.he extent
of cytotoxicity, cell killing, and virus production when conpared to an
adenovi r alpekfeltPinstritionuE at Hast HRAMEMrus PECOfhine $or r%}%ﬁaﬂ@ﬁ W ink¥ntion
occurring adenOV|rus - vectors-.contal ning. a codi ng sequence for an

ADP pol y pprovidge adm@v;rns; venters that ganibe usadtferispecific cytotoxic effects due to selective

| é(c):T/ usos FRbgation. ThiSs esPe"”ﬁ@rLEFﬁ‘l inythe caRqer CotPXhinawbigh Fﬁfée‘ﬁ‘&ﬁelbl‘ﬂ%mn ot

be under gésaabIRer Mhkivesdts GaMdoYe BEfl for detectm%the‘iﬁéien%@PAFberJd%%u(g e.
- under -sel ective transcriptional control), such as an

CGefer al T@ilsnn,cfaegxamxﬂe an appropriate blolomel bndcua dinical) samplerBwther, thevent i on
w1 enpl éall unl ess. o ljervm Se | convent i ona}. L[ n| ques
eno g s of interes

of ol ecufSPOBFE BEIPTEY i3t &B‘?‘W&ﬁ? Q@S%VCWaWPd?%CC?{}ﬁ G R | protein

m cr obi ol ngget@enlbylmgmb%yAFmWem stry, and 4munol ogy, which are within
the skill of the art. Such techniques are exgl ained full n the
literature; sul¥ebaye fouwns Tbemd&nowmeﬂ@rs Ofthe mventmmrep ease ata&wnmi;ua

R L
i, e o S Lok (T

eds.); P e thedeel phreplication in ce mﬁmdttﬁmgo&FPsThe Zepiication | er

& M P. :
5 ol ogy~ PERRPI I YBAE spHERRal o2 G959k eftors of e vcnhA BEHRY
React i on"replibte ki smgmfﬁb.ntly Paer rat&ﬁﬁddn—AFPJytdichj&ingl%’eﬂb ﬁmlvsﬂd @Eb Riruglol ogy”

(J.E. Coligan et or _techni ques
‘rel ated tSOBRBHINR qu%e tlt@éef an AFB?* cgl tiépe tFé‘llegWéF ofaniARP sl tiipe powides a

b ey Bacth BE U eoIaR6Rplefite Sl P T yestlr 2000 2?§3y_

-67:5911- m@hpatﬁatm AP-aklls as well as the r¢lli2@don Br AEP+ bl whdimzﬂnpﬁied to wm

'91: 8802- 8 06.

herein, eﬁd‘?@t"&'ﬂ? ‘ot BiS ﬁslf‘?céﬁsﬁ?f’t?%'h"}rb’nségm 160 8ﬂ§ usefldpdthg oancef °°HH3F*-1*FRE

i.s polyn Uﬁlhﬁ:ﬁtﬁ M e SRR InIRIR! HIAMIY ddm o%ﬁ%@x%@?? Whof Rah e HRASES
transcription of an operably.[inked pol ynucl edti de sequence in a
host cel | cellsht Exampled providera mirre desailed descnptlonfoj thsst experinernts amsd findings cel |

t hat AFPA d bli shed t he AFP- |
] bt o e, M RAT b b B B SR e b s By
co- f act or fetardeBGoMeh of @mepﬁz xenograft‘i‘ﬁ hﬁueﬁﬁi’egﬁﬂﬂﬂ% 39, TRhd, $he ﬁV&hlo?asuses
AFP- bi ndi ng protein (see, for exanp 698)

and conpr fsbiakesadvantege of whatthas he@’f GcalﬁldAﬁﬂ aprupdesizablesasnee rOfadeFPale nhancer .
Met hods - a{}&:t&g Sx&ﬁﬂ@}? %&?#&'hgat oNa q‘iﬁ§é{6]§r}3§rlt grﬁlt%? n}ﬁu}xﬁ% mclgp ’Q'_ep ¥§E ?gd |

t hus for

f unct i on. pﬁ@ablhty of runaway mfekﬁlod %ﬁgmﬁeﬁhﬂ eliiided diet@ibe cBBsspedifican AFP- TRE
C conpri se, any numnber _ of - guratlons |nclud|ng but not
| i%Ri ted tEquipmppts %‘eﬁbmhcatm Aﬁ!‘h@‘#w&lﬁ@éﬁ 10 he\boymd by any particulasthemsyer and .

an AFP_ e n@,@ %\%ntor@ Hof%";tﬁat%rgdﬂ%gﬁ O?Qcijenayf?&g &B&kl’%%%e% Q@ Q&Wate ﬁid/or

stimulate the immune system, generally and/or specifically toward target cells producing’

~adenoviral proteins, which can be an important conSideration in the cancer context, where
paﬁents_ar¢ often moderately to severely immtindcompronlised. | |
30 : o We have also discovered that inclusion of a coding sequence for ADP significantly
e enhances the extent of cytotoxicity, cell k_illing-, and virus production when compéied 1o an |
adenoviral vector lacking this sequence. 'Accordiﬁgly,- non-naturally occurring adenovirus
vectors containing a coding sequence for an ADP pblypéptﬁ—e are included and described
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heterol ogous prormter ‘and an AFP enhancer and rrultl rrers of t he foregoi ng

The - - WD.98/ 39465 '

. PCT/ US98/ 939465 - pronmoter and enhancer conponentgcwsaﬁl"“ﬂll‘l:‘ TRE
nmay be in any orientation and/or - . distance .from the codi ng. ¥
sequence of interest,  as long as the desired AFP cell -specific:

‘transcri ptheteial The ADR toding segutrienngy orTma}’l act bepinidentahnsaripiiongil bonih‘dlaif abe

.measured in a er of ways known in the art (and ribed in
nore det al"Pnt?EF‘Hl‘lf TRE (- er’émgb lfeSllY%/traI!?cnpﬁonal C%Efgl; Sueh W"H%Fg yn and/ or
~quantitation of RNy Bch protein product of the coding '
sequence under contro ¢ %Qﬁe e., operably linked to). the AFP-TRE As

~ di-scussed herel'l’hela'actxce ofthepresenAEﬂeﬂ’ﬁ{E'lwﬂhexhplog;‘unlasswﬂmunmgdlbatedand of .

varyi ng sequence conpositio ranscrl tiona actlvatlon or
M TR By AR s bgolpar Geluging Regommbinat tethnfges) o
transcrip

AFP—produgl%gbﬁééelfﬁql?ﬁ%lﬁggﬂ%e{&e éast Ell‘lla hﬁl‘%ﬁ prel}gggll‘)‘l {ldﬂala fI east

about 5 f dhelartp Seé}eteahmnum aré ex;ﬂa;nedbﬁﬂly mﬂhé Iitethturepsueh as, “Molecular Gloaixfg abl y '

~at |east a 20 f era ea .50 faold,,. nor :
pr ef er abl y‘e g,;laoratory R/Ianualm g‘li E‘ll é r‘?‘ll‘l“tlafnl)‘%gig@fgé’imalﬁl@ tidg | east .
about 200 g sel(ﬁﬂl 'Mtee@rﬁﬂl)al&ilm%l Clel‘l@%lture”(RI Freshnesgg&'tl .fold to.

about 500 even noré preferably at |east about 1000 foid’ Ba Al B
| eV@l s ar é‘l\gﬂhedmll%nzymeldgwéAcaﬁenncPress,tch J;i “Haadygoki of ExperimeAfaP pr oduci ng -

R

Opt i onal | Maﬁnla!lﬁﬂ%ﬂk’p(ﬁlﬁnﬁlﬂlér%m'PaCeros Qardst 'lgg'ﬁc“dlﬂﬁ'érﬁ'lfi‘otocﬁk Iuencer can. -
| aced upstream of the P-'TRE, "'t hdS preventing unwanted

read t hr orMhlewlaanlogu @MoAusubel et al., eds L1987y SBCRy: Begholpmeraselhain
transcript, N TR oot i onal | t he .
endogenou eﬁ‘?@%t’gﬂ“@l ettﬁlé %‘lﬁ]mlﬁg“)sepﬁﬁg?ﬂﬁf%t%@ g?’@HX@ﬁ g - E. Cohgan et

tra5lscr| ptal.oed., 1©91y.r ol of 20 'the PB-TRE can be del et ed. _
A "functional l y preserved" variant of an AFP-TRE is an AFP- TRE whi ch .
differs For teghnigea rrietaé to momne, sesuinten 4lia, Felgner and Ribgpldi(J989

i ncrease
- especi al | ;l{’ ‘%E%C”f:jgpl g7(5)}'6']8eg§f}% e? rggénggirlls;g 983 Nuc %gfc{s%?ﬁpeléé?ﬁ@(g%éﬁ&
:c n an AFPl{TSE)WVIBUeJ GL@IU@%Q;‘B&: letrule(lsl99€).! IMW&&( rl;;ﬂmgg_eﬁ!eﬂg(f;om
or exanp o] tiple base mutation(s addi tion(s
del et on(sli99‘§rfd’P6rN‘i‘F6dl"P%c‘§‘l &'Srg]é} 8§ 28846 ' bases. The differ ence
capgal so ari se nges in the sugar(s) and/ or Ilnkage(s) o
betﬁgveen t he baséés]m’il‘g%ﬁ AFP-T A "cell-specifi c TRE" is

~preferential | y Asinsedileoeh, a:ﬁoafeﬁq;eoﬁefnmaﬂsymptmﬁl teei)dnseeleﬁidnv’e or “AFP-TRE”t0

t her t f || f diff lity | - f TRE
l)r_aye-llot yggg Bglym(lc eot?de? qeﬂﬂencgg)rgpegapig ?ﬁf\lﬁ I;glqllence Whlghe lncre%ggctl'aqlggw orray of

o 8 R AKAESldeRREohehce s ! aaiesh dpoisanthares B TRE
i s oper ahlfynction, suchasa hqshk@hﬁhabe’xmetssmn Actordingde mubllshed pepoatsl the |AFBeed,
f ”E§ t _' ons l%?s' ;egﬁ:(%lslvle to celthllglI prto eu%e(lranscnptlon factors and/or co-factor(s)) assocxated
with APP—producmg cells such as AFP-bmdmg protein (see, for example, U. S Pat No.
- 5,302,698) and comprises at least a pomon of an AFP promoter and/or an AFP enhancer.
‘Methods are described herein for measunng the actlvxty of an AFP-TRE and thus for
} R determining whether a given cell allows an AFP-TRE to ﬁmctlon
30 . As described in more detail herem an AFP-TRE can compnse any number of
L Econﬁgura’uons including, but not limited to, an AF P promoter; an AFP enhancer an AFP
. promoter and an AFP enhancer; an AFP promoter and a heterologous enhancer a.
heterologous promoter and an AFP enhancer; and multimers of the foregomg. .,T_he

11



WD 98/ 39465 - - I '
PCT/ US98/ 04084 so 't hat repI | cat I on proceeds I n that t ar get

cel |, or W® 98465 transgene pol ynucl eotide is - CBGROSHM084n t hat
target cell. This can occur by virtue of the presence i'n that target cell,

and not in non-target cells, of transcription factors that activate

transcri ppnoﬁmtd'rantdmhiw:et b@nponents of an ARKIPFRENhYy bé mk@g drreﬁﬂﬁt@h lapdliopnal -
control quenc It can also occur by virtue of the absence of

transcri p isgncs ﬂlint#l? eAding sequsnee afiinterdst eriqneasshe desied Af@metlaspgemcc ells
and transcnPt%rFaY &8 vity 208Gk ’I‘i’#ﬁgﬁfﬂ‘{cﬁﬁl BetivhfiGn ea%atttrsut%d’md

transcri ptional contro sequence

c ell - fspecmimbé‘r ,of veayskadwhén eierart (asd dﬁﬁcﬁbé@ﬂt horel dbi@dllllmow);‘ |b|ut fcs)geﬁerally
cificity, tissu - specificj as well as specificity for a
Sc erou sm§%%‘ﬁ'%ds SQegtqpeqad{oa [qyaatitatign of. mﬁth@T the pratein product of the cpdiog,
specrfrcr | I tog a -
ormal | | $ohubile hdePOSRIY UP (3L braBly nlggergg idffthe AFPLTRE. ‘43 SRR RN 'R

"adenovi r AEPVERE oati boof Varglimgdengtlss, auécfmrym@tse@ncmt@nﬂsﬁﬁtgeﬁy y) is aterm
wel | undegstood.in the art and general Ly conprises pol ynucl eoti de
conprisin fripjjong| activation™ or any dRareass “b?rma’%“rn@d@hoth‘? nfergded thmt. For

pur poses g eet Or tains
DTS SlnsthP BSALNBEN WA BRIEHERE LRI Sol o, PP prodERRLISY
pdlynucl extleastalbout 2lfelch prefetably\ait teast abeutsS ﬁrld,q)rhkrabtphtdgaw abcgﬁﬂe foldpmore '
adenovi ral nstruct

several. fWF#SanI? %Heﬁﬁfi arl?ﬁut %(W)iﬁ &ROTE Prifera glyta('g cast about. gd %?d,g{r@gﬁgﬁ& any of.
encapsul afegd abButaIDOFERI Meré YRFGARY at Rgg(t BB AR, eg%@g%ttﬁfmfa%ﬁy afleast

viral-like form (such as her pes si npl :
| i posorresabO@t)ﬁW @ ¢o about 500 fold aven mqmp;dfgrablu@t laasn*qbbeumﬂvaotdﬁ Bagal het i c

polycatl nDIecuI nsf.er.rin, | exed
b e onBfla B el e R AR Ao pon- AT PR he o, S eV
-miisecul e @m%lorty (ifeh@psfa fepbitertdohfruchREking Bin Ugrrt- ma@ test&PVdnl AFpPT Ot €i n.
Preferably, the - pol ynucl eotide is DNA. As used herein, "DNA"

- ncl udes Profuding 9elba@@§omlly;ra trapscpiptioma! terminator or tranbmptmlneb“srlnmeu’aw Beny of

h d t.h t
tnugi (raotfj1 PZIB er nué’ltf eot’l ggﬁ‘%ﬁu é’é?‘f ?Hggiﬁ ﬁ“tg(g%??gatﬁﬁprugéﬁf‘?%e?gﬁg?fand
t hi oat es, thasedmg s2gment mdemgﬁeﬂpttbﬁhbﬂﬁltroaﬁﬂﬂﬁm TI‘REd Ai@@l/diitmﬁalbe theat i ve

-

 backbone styuctures, such pur poses of this -
“inventi o™ gg‘?‘ﬂ&\?ﬁ%@"@é&f&e@&“@ srearrrtéebr Bﬁc%ﬁw eﬁrlsemﬁanqlé;pg@@l of
cell . the PB-TRE can be de terns "polynucl eotide" and "nucleic acid", used
i nt erchangeabl y herein, refer ' - to a polyneric form of nucl eot | des

of any | ength, Aé'lfmttemnallj&pmsedvedit vatiant of aBAFP-TRE 1s(m()éﬂ}'1?-ﬂmlwhich@ﬁﬂfdes
These ter i nc Ud%’?ﬁ% doupl e-, or triple-stranded DNA,
genoni ¢ : RIJA TeipNgs ability, fo incrsase, FAnSCIRS] %‘rqf#r?@eﬁbbf ne and
pyrini di nenkaREynuRleolBEYspdfMINY Akp cAh Hﬁgelr
hon-natural or_° ° Sper | %t | zcﬂ rgtﬁgcfﬁot | 11?I{’)ases'Ei)vfliﬁelrgac o‘iﬁﬂe° of t he
“pol ynucl e‘@tarndﬁFE-a?RE:wpbq due to differencas ih linear sequence, arising from, for example,
P%'? US98/ %a%}g r multtpl\/\gase mutgatmn(s), addttlon(s) deletion(s), and/or modtﬁcatlon(s) of the
- bases. The difference can also anse from changes in the sugar(s), and/or hnkage(s)
- between the bases of an AF P-TRE.
' A “cell-speclﬁc TRE” is preferentlally functmnal ina spec1ﬁc type of cell relatlve
| Mo other types of cells of different func’uonahty A cell-speclﬁc TRE may or may not be
30 tumor cell specific.

_ As used herein, the term “target cell-spec:ﬂc” is intended to mean that the TRE
sequences to which a gene essenttal for rephcat1on of an adenoviral vector is operably
_ llnked or to whtch a transgene is operably linked, functtons spe01ﬁca11y in that target cell
' 12



phosphate groups (as may typ| cally. be- found in RNA or DNA),. or nodified or

- substituted " sugar or phosphate groups. Alternatively, the
backbone 30 P83946% ynucl eotide can - - conprise a poPGHEE}P4084
synthetic subunits such as phosphor ami dat es” and thus can be-a - '
ol i godeoxynucl eosi de phosphoram date (P-NH2) or ‘a m xed phosphoram date- 5
phosphodi eotthat rcph%bmprocmmtthaam'get call, or(sbaBf)a t&dmsgmecpol!ynudheoﬁde is 24:

égﬁl]j | ? 7 et XB“CSSE‘(dllgé%% ur Veﬁ 'I%JS can ocgurgb NUC| Cpl‘é%{'lgé]gé gtatgrge}g\ce%? 8-23;

phosphor otaRid §o€in hdHs @éﬁk trhiSe st er
linkage. Braun et al . t BP nﬁEMh ﬁlc%?lﬁﬂﬁfz%%l){atg tranzsi%rllpr’?gp mgﬁégwq?§995)

Mol . .1 mmmbrabmhnlqe(dmmwonaknomul sdquences, ucnamatsomcmhyedrtpobymm eoti de

- can. be 10 aln d fr. th n str ded nucI eot i roduct
ofnschem cﬁlbsesrﬂ?ﬁtoﬁgrg' %ﬂg%"%‘mﬂ‘ﬁn oprateeher) 1d ntary
st-r and an%r@«fﬁﬁﬁﬁ‘bﬁﬂ&ﬁpﬁ&?dﬁ{rérﬂﬁ‘,sdﬁle‘éﬁgﬁblﬂli}ﬂ{eﬁQfah?ér?ptlonal control se 9 ki @8, or

by synthesizing the. conpl enentary strand de novo using a yner ase
wi th an apgpoperget gelbqueﬁic” as used herein, is intended Tthmcfudb Icehlvtypg spemﬁcxty, tissue

ons, 1 noPeC AR e e A & O s le BB Ve 5 o the fater
pol ynucl e@hgéj@pamﬁﬁ%h&@aﬂ&dﬂﬁ%@dt@@f é.H@ﬁnal Blel@fsnih%m pHf350nab S norBial "Hogd DNA

of any sequence, isolated RNA of any sequence nucl el ¢ 4acl
prHbes, aﬁanﬁwwoyntemart poI ynuct eoti de nay conprise modi fi ed

nucl eot i des, d eot an eotide

anal ogs, ur acyl ot?dﬂégzr}%%&l%‘ge?%&aﬂd% A V&?‘Bﬁﬁé‘“&hﬂ?ﬂﬁ*&“&ﬁ@’)d? PESE: and
20 t Ivediirelersaoutl nthe evbhd gerltrARChRspristh 8 psBAUEBS R fonipER04ll 865 MRy
be interrupted by non- nucl eotide conponents. A pol ynucl eoti de

may be fuPOHIAR o aderovinrsigspoms) ¥arpurpases of the present inventinn an adenpyirus

conj ugat i Q. i fic

i ncl uded Vot bhtfing ap?ﬁjlﬁgkge [ W]%Inkegrtgg@aﬁgsﬁgéﬁ %?pc?ﬁ%h ?8%%‘1 or
mol®e of "t Ipelymnt:lep‘aﬂé wdma.lradengvmxs gene or a heuedlegus gefie. WA h hdéﬁbv&@ﬁbélﬂor and
I ntroduction of gg ns, for attacgl ng the pol ynucl eotide to

proteins, °AR¥Ect S Ivenion Y be mAsH < several fogps, W%Qél%?P@é@ﬂe@F‘),a
sol i d suppgkéd DNA, DNA. encgffsﬁfa?édqgla%ad viRi@ ch&“ﬁk@?#é&%gécﬁn?}}Aﬂm g%{rgls

herein, "DNA" incl’udes not ases
i ncl udes airpl- bke fdrei (suehnad lmagpescsnmpbd; zfndeﬁANc);emapﬁulatdﬂbmdwomss csummxed

as . et hyl at.ed | eot i de i nt ucl epti de nodi fications suc nchar ged
I'i nkages an pol ysme cor?lﬂfa’oe{gt %ﬁé“' Pmé'u’i%‘?(i cS, mu%efwtsd and/ or
~ al 2@ nat | WenbREkD AAE cSpIKEAWES, coﬁi;'ﬁﬁn@sssu%ﬁ’as PEG to nlﬁﬁ{qu@ g?ﬁéaﬂxt mask” *hor

A pol ynucl eotide or polynucleotide regiron has-a certain p age ( .
exanpl e, molecule and/gowrees%al@b% anliccsﬁ»%ateﬂto asmmua‘akmoteﬂe rereferdbly pthanot her

soauence Shaasehike R Asmed et SLRIAE 2 nRLRPOLESR B COBRFB,°

14 but also mcludé@a.ﬂﬁbﬁ%ﬁinalogs or modified forms of these bases, such as methylated
PCT/ US98/ 04084 - al i gnment -and t he percent honol ogy or sequence

i dentity Eaﬁeﬁ’éd%emﬂwfiﬁn@@ﬁcaﬂons such assmhwgcéhpkaggs amdthidatesynsé of t he

Vi ecul or SERbeayet ARS indiing halftt ddpattve Barupphe iRt shch as pqtyamies. 15

Tabl e 7. 7Fbr p¥rposes of this m\mnfibﬁ,rafdeﬁbvﬁus%&@fﬂar@Eéwiﬁzﬁﬁﬁﬂ-éor&;&dt@t' i hlﬂ&get
(SCI ent i fi cuand Educat i onaI Software - _

_ The terms ¢ polynucleotxde” and “nucleic acid”, used interchangeably herein, refer
| to a polymeric form of nucl.e_Ot.ides of .an_y length, either ribonucleotides or
'_ 30 deoxyribonucleotides. These terms include a single— double- or triple-stranded DNA, .
genomic DNA, cDNA, RNA, DNA-RNA hybnd ora polymer comprising purine and
pynmldme bases, or other natural ‘chemically, blochexmcally modified, non-natural or |
derivatized nucleotide bases. The backbone of the polynucleotide can comprise sugars and

13



5 Pennsyl vani a) . S Under transcrlptlonal control" is

‘a term wel | -under st ood |nthe art and |nd|cates . that o
“transcri pWe9B/asdes pol ynucl eot’i de: sequence usual |y a DNA. SHQUES&B@w&#epends
on’its . : bei ng operably (operati veI y) linked to an el ement which
contributes to the initiation of, or - pronot es, transcrlptlon As -

not ed bel phosphateeialisyas mﬁy%lcﬂﬁf&rﬁuﬁ@mq{NAﬁrmm lor Mbdiffed or sub¥riafedl N
the elenments are in_an arrangenent allowing themto functi on.

The t er s Sugsb oy phosphate grouns) @@MW#’G&*IC bagihoni ¢ thezpedyriugteotide pén ar e used

The' pol ymegiaptide & B5kilr bE kB ol BBl iR e B Rl o sl Albeoar 1 eq
ami no aci dlgodeoxymycldusiderphosphiopirsidate)(P-NH2) or amlxeﬂ@noépnofmasﬂeds ~and it )

may. be assenbl ed into, a co | ex of -nore than one polypeptide 15 chain.
The t er msPh?sPhodigstes ) n Paywottes etal.-d1 ) yYusteie Haids iRas %eé%lrr&dl fied

nat | t

o e osChapryedist @@9@%@%‘5%} 124315 D17 P okl

phosphor y Ueids ®Res. 2 2066-781 hephdmﬁbr@!hia%é 11ﬂfagercaﬁraelu§ddclatpuabe,ofauch as -
conjugation with a Iahbelin %_aco onent. Also included within the definition
up

are, for Phosphodiester %54 6 ?p@ﬁ?gb%ém%ﬁphllﬁl@%rﬁé I-Gimﬁ)ﬁaalaﬁg%bs of
an am no agjdnlhnf) Ui Rgs7. 38§4 20 additionX AIE str%&gi%ﬁi)ﬂ yRcRBhA e
etc.), as well as other no I'’cat1 ons known I n

110 he conbteired dfonptiesigi¢e saaled polyhuasle@trdespeqd,tmn ofchentica syamhasie eﬁlﬁ?er HyS an
or der of-

acids in polypeptl ein an Ntermnal '
C-terni nafyiihesizng the aniﬁweﬁmw éE’F‘B‘ﬁ arinealing ‘ge strarglgrundex %&ﬂm&f‘ach ot her
I'n the seguRGehs2bLby SHthaiMShiR S
pol ypeptide. A" “par tfal sequence’ oh?&ﬁfa?\?eg%a@%uenceﬁgj paﬂ?%?ly%er%? '
pol ypepti M@th\ﬂmapprqpmaﬁﬁpnmer known to conprise additional residues.in one
or both.direct T A pol ment" (al So called-
a "region") of lTﬁB?pl {osying ave ggn- ]F‘P&H\WP@F of pof nuge‘m %ﬁeﬁ“‘e@‘i gRe) is a
palsypept | Sagmefetduistdfs, RNA, FAUA, MRSy Rles ABNADRco }%ﬁ}aﬂ{
| east 5 contiguous am no acids of a sequence of ADP, mbre preferably at
| east 10 polynucleotides,duyandhgd polynucleotideacplasmidsorestops, édodateh DN Aaof argast about -

15 fer abl bout 25
cont 1 guoutcibpdh A AENR bR B s nupleid B EpRpEG 808 prihell. A% 20

conti guoupolgﬁmeotma 18y cANBiseRédied Shdédidey, sa&h bseﬁe grﬁbéaﬁucfézuaemmﬁuous
am no ~acids. An _ADP fragnent may be characterized as having any

_of the f uReeledtide anplogs.Jweed qther sugars and linkipggroups sealasrtporotitnse ded cr | bed o
P C'Ioe US98/ 8’11%3& and nucleondé/\gaggl{eg ﬁé Sﬁe ntfe cgtniuglreohde,'sdna)bp%% d’g{pt%gnby 9% (sed _

inter changmibdt;deamdlproﬁélﬁs A(pdljilﬁxc&btlﬂe irMy@E further modlﬁecﬁafﬁei(ﬂﬂwerfz!dﬁoﬂ ector .
of .the inveptiogn to, reproduce, or_ proliferate. This termis well

under st 0oSPaAS Dy SoRBatign, VIth 3} plesding comppmans. Ofves fiynes of mogificasians mludndm ves
‘producti of, @fs. defini 1onarec%§ 5\% fdﬁﬁnB?Bﬁ@bxgkﬁo&%‘%thén&ﬂgg%ké&n”#reCt ed to

reproduction of a enOV|r nmeasured using .
ass ays st avdentides mﬁﬂm amalogaamﬂ nh&sdmotiaad:f Imﬁaﬁs for aﬂuﬂfh@ﬂle@olwm&leotlde to

ay, e_ass ne-ste h rve_assa i cation" and -
;’%opagat Prg’ fns, me Lions, laﬁ’ﬁgP%B%mH 15?0? FE yRiclatides, °6PSP dsunperty
i nvol ved PrféraBlyPihe n e not
ol ved, PRt PR meleold i DUANULARLY in, DNA iniulEL it c%’h?
aci ds or &t Geancbﬁnlpnm@mtqulu@esdnag:f thpindnaldgs ak modifdnforhs of these basm;lsﬁélﬁ
V|ruses ‘and

"Cyt ot OXi & Pty }aéed;nqcée%dﬁ%pntemalgpgc}%adllﬁqan% such a%‘l’ﬁfig-%ﬁg i’é‘ﬁ?&f's énd |

thioates, use of sugar analogs, and modlﬁed and/or alternative backbone structures, such as

E 30 : polyamldes _ 5 ,
' A polynucleotlde or polynucleoude reglon has a certain percentage (for example
80%, 85%, 90%, or 95%) of “sequence 1dent1ty” to another sequence means that, when
ahgned that percentage of bases are the same in comparing the two seqiences. Th_ls '
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state in which one or nore of a cell's usual bi ochem cal or biological

functions are aberrantly conproni sed (i.e., inhi b| ted or

el evat ed) WOH¥4Sctivities i nclude, but are not © . ’Hisfsé(ffo?“o
met abol i sm cellular replication; DNArepIication transcrlptlon -
transl ation; 15 and upt ake of .nol ecul es. "Cytotoxicity" includes

cell deat hhammmirandyh@pgrgmﬁ hommsarap@aence ldentlty cakbewaterminedaising  whi ch
‘indicate ¢ oXi c such d excl usi o di n :

and ol aqueSRerbktats KRR 8 Tue AL 0 eral Rieb Eiepbed Y e prfedtliin

~ refers toMdlgcular Biology (ARMESH @MlCleElel mvbeﬂdp@dame@fbnaﬂwsvrmmweptm of
- the present invention on a cell lows an AFP-TRE to .

functi on RFESeTedalignednt pEogram leHﬁUmlm (S)mmﬁf:@nd EduenionnkSofvare,
ad@owru R&yﬁ’vﬁﬂ) whi ch does not allow an- AFP-TRE to function. Such
CytOtOXICIF ~ may be neasured, for. exanple, by plaque assays, or

the reduction O‘Unﬁexa@aﬂs!cﬁpﬁcman conirol? %S tefm well-understood ih WH4rt ﬁﬁurﬁfdh@altéég
target cells, or the reduction or stabillization of serum|evels of -a

mar ker ch#ah &epsaription ofp polyaugigatide ssrgumeousu@h r SN sequenre.idspendsicarits e. g.

A Shet or o e el opstivpyS 1B 058 M AL SRR b i Bt

wi | d- type promotes, h'anscrizﬂRmO\Asrmﬁed lEéﬂ@\fve‘f@bi—a‘bly Lledr &aeﬁge RSuithpdsi@drSO not be
essed Qr present in the target cell prior to |ntroduct|on by -_

t hﬁ’r adenowherrn thecs! ementsﬁwwaeerr@ngqsnw@llﬁwgtthenég éﬁ@gom e
provi ded bel OWrye terms po%yggptld " o oggﬁhfes’o"‘p%gﬁa'es "QPRERP o0 ‘E%Hhancer

-one which is not associ‘a erive rom an gene 5'

-fl anki ng mthmgeab@&wn@hezsrefér ta pb@hﬁr@bﬂgﬁim delds@fugy leppth. The polymer

.enhancer are the alb roonpot er or enhancer. and ot her, viral ronoters and -
enhancer s M2y be linear oug;gggl% dgit Mgy femprise mod(i:ﬁed amino acids, it may be 1r?terrupted by

16 amino acif© 2884633
PCT/ Usos/ BB 4 me act 4PBe assempled ino p.complex of more than one %°1P4%‘?P“de
- TREB i s narhais. ﬂ'dnemerm:kealswmdompeman amino amd m@emvhaulnas been mOdlﬁCd naturally

The term"o l.in rel ates orientatjon ynucl eoti de |
~elements. |EB&II%U?%P§‘% Pf?@F{PJ?,M% f@?t@noélé(F l"I“r Jdk’éﬂ'“?fb a codi ng
- segment i fedt hgﬁ%lﬁysphorylau?xﬂ”d? %@ﬁne} ﬁﬁﬂgﬂdﬂ%'o?ﬂmo‘aﬁﬁéaﬁ nCRh3g sequence.

Operably |inked neans that sequences bein | nked are generally
cont i guousorngatioghwith alahsling somponent.chlso un@x@d(mﬁum the definition are,ddi ng

oseran |y PARbE Sniet B PSRN cu SR atr e SRS B0 R e ®

amb intr Oax&gple unnatural SARYRBIRIE St das Me10fs dtﬁérln%&;ﬁcaki%ﬂgkﬂowﬁ H'Be art,
polynucleotl e el enments may be operably 10 | inked but not conti guous..

A "host ceII iLn ha eetexs af peliipepitidesila “dipkar ssquenst’ orail'seqnencahizdn arder dfe or
"has been nt. of .;an_adenovir al tor of, .t.hi s.
i nventi on. s?m nl sIS aﬁ%ﬁ’tgg "b Blatﬁ ptg é'termm “e%t OH%‘P fHS’éfeStdé‘F? and-

t he progematnaighhateaenem&nhle)se@ene@mloehe Youls @ tHeipidhary isfructure of the
nor-phol og n togal conpl ement) to the original parent cell due to

nat ur al , fﬁg’l’efl’“de ot cPYEAL sgAuense” tﬁé]iﬂkfé\‘ sequenen oftiegipf amolyneptidemhich ia host
cejq | ncl KH@@n?@E+1ﬁBﬁ§@Mt?€PEF% ﬂﬁes in one.or orbotH dfehibgd in vivo or invitro -

“with an~adenovira ector o I nven
' - A polypeptide “fragment” (also called a reglon”) of ADP (or a “ADP fragment” or

.“ADP region”) isa polypeptlde compr1s1ng an amino acid sequence of ADP that has at
- least 5 contlguous amino acids of a sequence of ADP, more preferably at least 10 -
contiguous amino acids, more preferably- at least about 15 con’uguous amino acids; even
-30 more preferab_ly at least about 25 contiguous amino acids, even more preferably at least
' about 30 contiguous amino ac.ids' even more preferably at Ieasf about 40 contiguous amino
‘acids. An ADP fragment may be characterized as having any of the functions attnbuted to .
: 'ADP including those descnbed herein. ' =
' 15



A -"'target' cell" is any cell that al | ows an AFP- TRE t 0 function. Preferabl Y,

a. target _ cell is a mammualian cell, preferably a mammualian
AFP- expr swsdsipseel |, nore preferably;, a . © "Hunman cePCT/URM834 ng
AFP. 20 - _ As used herein, "neoplasti¢ cells,” "neoplasia," -
“tunor," "tunor cells,"” "cancer" o -and- "cancer cells" (used

- i nt er changabl y*Repkéatfont né Bprofagihibfharexkédintertiingbiblehid RIfrab heakility of
growm h, so that they exhibit an aberrant growh _phenot_lé.&)e characterized by
a si gni f ABafenovirus vector of the inventiervietreprioduee, orproliferate; fldistermis weldopl asti ¢

uii ch ai BREsGREbe Hee g o o his imveptipp. repticaipn NS BfRcRbAoe @ ol
f unct i on a@géno¥iruéd\piitdinEahdis getérhil¢ HRedted toxeproduv@sh of adendiids. Replibdtivh an . |

AFP-TRE is : functional", or the like is_a.cell in_which an

AFP- TRE, combpspairebnsing prsptistensiard ythe art and described herein, seehasgdirelr . gene,
i i f l 3 : %, LR
or o1 or ab Py RSt PR M0 or b e BRI Eh SECaRly. HORlicARM fand bibpeation” |

-pref er ablipehade dngativity directly or indifddtly 20-dlveddin thopcess of elradmdnafactuggst about

50-fold, nore preferably at |east about 100- 30 | fold, nore preferably
at’ | east ingheling. oo nplimited ine Mirplgere prreasian; Pyoductipn gk yiral perteingguiclaie |

500-fol d,,.. Ly cat 1 Q- f ' QnupaLgd t
Do oy pr 252 BFotiRE Eorlpilesfs? BaokaBing 0890l Adichnen@iflo Dinletd BRCHIAEA, | O

ARP- TRE. lydid. hods - f or neasuring levels - .. . (whether relative or
absol ute) of expression are-kn i.n the art and arge described herein.
17 ) Adused iage@g?‘gyggg?c%” is a term WeI{ uncﬂ:rst_ood in the art ancf refersto a

PCT/ US98/sﬁ€e£’i%40vhich one or more of a cell’s usﬁalnlﬁg&liéﬁﬁkéird? lbkél?%i?ﬁ lf{u?]dtf?,ﬁs %ﬁ, ‘and mean - |

"reconbi nant” adenoviral vector are use er changa

that an abemantiyrcdmpremised (i) inhibited beelevated). Thesoantivities inahade, bat are not

cont ai ns,.pQ ucl eotide el nts..(or ¢ onents) which are in an. = '
e angeniataidp. eahplsm: ol reitition; BRUA Teicanost GeSuaPHORGIS AHAE e
cpmt ext  ghd agAROYE fidlechRS! OCFofdXidif” thdldd&sdllMath and/or cytoly3RAUSRGR(e for
ADP, the term enconpasses those adénoviral-vectors t_hata- are non-natural ly
occur r i ngnewn i therast whish indieate oytotoxiqityl suchasslye evdusiomgHabpmidigespiaks,
and/or. those, =~ . NI puwl ations not .i.nvol vi ng, ADP segquences. For .
exanpl e, 438 RiaquRasYs) THE el pdeouye evidtonicity axuscd Hefemm, RIS orpr  sing
an ADP cegliofxicitastaiiereed By anadefo Gk viictol &f tHeSprédeht invention on a 6lwRithsequence
prior -to any manipul ation but has been rendered non-naturally occurring 10
due to i ASeWE peAFIHERE o denction gthen romparer te thpryttexisite penferred by fsr exannl e,
Sy¢h an  adenovirus on%%%ﬁ%&l?hde‘é%%{ QFOVVQX AFVPRESS fitheBEh.! Sﬁ&en%‘téfoﬁicﬁgg o
regul ating transcription of an early - - gene In an adenoviral vector
t hat -al smayde aeasarel) forAREmel; byl plagues aghys) of theAsdunioh be stabilization in sigxdmpl e,
‘a non-naturally ocgyrring ad&ovi ral vector npy. arise by adding an ADP
encodi ng 24UROEFRIBPRING ATgRI SRS, OF the Toductigp ofstabilization oferum iavalsipfauch a

- sequence W 384 characteristiE ' IIs or a fissue-speci ke o ARG _
CeuencgmRe dharaoterist ¥AHR Ym cels or a tigeue-spepific markeile. g Feafd nfbicer
fragnent sudheaseFP of prastate-speoifeentigén. ADP, a "functional. fragment” of ADP is -

0. that  ° , . . exhibits gytqtoxic activity, especially cell lysis, with
"B pect to addhehtTBIoRoRy praeker seend® s any e BRNEAnihr OO BE: ¢

act i vi ty adédpvirie WPrdferable ik thandgile i a3 3ok bDbrBREE bPpreddht in the target - A
pol ynucl eoti.de that "encodes” an ADP pol ypeptide Is one that can l§e

transcri lseldiprior to introducties/byrthe adenovimussekctar. Fxeupies of prefdRedqioinsgenssiate or a

fragnment _t Q,e(rie(foul;. The anti-sense . strand of such-a pol ynucl eoti de
is also FHAS -eel?l‘gode t he sequence. = - L SR

o A “heterologous” promoter or enhancer is one which is not associated with or

30 derived from an AFP gene 5° flanking seQuence. 'E'xampl_es of a heterologous-promoter or
. enhancer are the albumin promoter or enhancer and other viral promoférs and enhancers,
‘such as SV40. |



An.'.' ADP pol ypepti de" is a pel ybept i de contai ni’ ng at keast a porti en, or:

regi on, of the anmino acid sequence of an ADP (see, for exa Ie

SEQ | D NOWABY8/3946fd whi ch 25 " displays a function assoBﬁ'S’E’@&s’%W

particularly CytOtOXICIty, nore particularly, cell "lysis. As _

di scussed herein, these functions can be measured using techniques knomn in -
" the , : dat* enﬂbgarmusfhplensﬁerpdﬂiahedr acTRBismaivgueorderivedifedhons may be

used,. .due for exanple, : conservative am no acid substitutions,

whi ch may? f4& ADP pol ypeptides. =~ ~ -~ A pol ynucl eoti de or

pol'ypepti de seqygngs, ‘t‘cﬁié}aHlfhnlgéﬂF"raﬁf’cg b e cﬁ‘:eﬁﬁ@oﬁ Qfé@zﬁﬁ cleotide elﬂﬂagggl t hat .. |

the sequence is present as 7an identical contiguous s ceint
a functibnel nelatlnnsinpom)'mE éssoperatly tinked tora wodglgmgmeht ifitkee BRE | D NO as

\Av\gggigfggzgg)rggteé {ranscnptlon of the & &lrjzg ggqeueggg ' 8£>eg~gglyvidna(hé ?netarr;se thgtE 89, IDI-T)\IA
PCT/ US98/ # linked
Séfdfices being linked are generallfyrcSntIEL‘lcﬁJs%ﬂH C@hers ﬁl?&]s%rz ?@m foteifl

variety of sanple types obtalned om an - can be
used i n acedingmegions; comtiguons amhnrtbe sepseseadifgdrae. i Howeven, since enhancers

bl h | f biol d )
e RreR T Rln O3S Separil SoS R pEn O R R R Ao s o
cells der ké‘:ﬁl@néé%%@}f bOSE vaalel] tHrs%ﬁf‘eerlflrhﬁle%ﬂﬁe elements Hvlva}g/ b ?1[9\2 }r' nition

al so includes sanpl’es that have been manipul ated in any hei r
prliburerrehnkedsbmmoasomggupn%at ment with reagents, sol ubi lization,

ol yiucr oot | ded AL ineiudes oo AL ERfrisen e Wil & et%‘%p@aissr@sna
clinical gifibm ofdHAdahral O&Jték@s?%f@}ﬂk hﬁ/ehﬁ'oﬂ? utr&srrceus ﬁl@iddeziﬁk?%th pafrants,

cel |- | ysates, serum plasma, biolo I d I.ssue
sanpl es. $ipgle host cell, and the progenyimasl notdeeessanily Wm%vad@tlcplr(m erably a

manmal |, I Is' t are not-
i ted 18 ot BAR il DA B plement 1o the ol Bhint 86 i nthal®™® 10
" ef ect i vacadaital] or d@b&ﬁt@ﬂﬁtﬂﬁbn%ﬂ%f chaaipt. AOhgt é&pﬁxcmaaeédn@tﬂnsﬁbted%sl red -
clinical results An effective anount can be admnistered in one or nore -

admi ni st r Bfeepd in vivo or in vitro withranpdepoieal veetor of tis invaitionon, an eff ecti ve
amount of an ag_\enkgf/ ef @el ’Mg%fﬁell ﬁla@ﬂlo%goéh%}fl;szE to dfufxctﬂ}ftPr'ePerfoﬁ 'E't 01E 0

palliate, aneli orat reverse oW or he “prog S SIEN

the di seasdl rstaaﬂnammahan cell, preferably amaﬁsﬂnalmmemrassmg cetiahioeepreferablga.
‘approach for obtainin ben %ICIa| or -desired clinical results.
For pur poS@&age. ﬁﬁ’i‘%’ewgﬁ%&’eﬁ? beneficial or desired clinical results

[ ude, but a 13 Wi orfu Hic t of
e>r<2t:tj ent of di seﬁg eﬁe& hln‘eﬁl ﬁél)gﬂ a‘%gc @Elgs‘:d l?éob%l né‘t'i%g\%? gﬁ’?ﬁ%mét a‘fs'ﬂlm!calm

di sease, m@mﬁmlls’bﬁsaﬁu(mc}mngahm seferawics)ls which exhibit relatlvdysaﬂmmoﬁhel ay .

i soase o s6EAE el L A8 pErtned B en e PRV BORBI DA e her

det ect abl psobf UL ¥F taPp@liferation. Neoplastl-grcﬁﬂ E@n;e benfgh & aflighaal Prol onging .
survi val as cqnpared:to expected survival recei Vving :

treatment. 25 -Asused herein, “a cel} Waidhuaélpws@n Ad*‘R}TREets@mmEm’é a ¢edt intvilecleseent -

a or un est a n a S e state

-a% I esseﬂ%‘%hgﬁgk g? %F%ﬁ@dﬁ %@%?n%%fefﬁf% esas?%frfnlvgmoh af AP rﬁﬂﬁs}? owed or-

| engt henetlinceisnalo Grahe ke i A vell i WHicH & RFPHH{BC{&EH&Vdﬂe?dbl}VBﬁIEéKtS Rk the
pr esent "~ invention. masked adenovi rus" is an -

adenovi r uSXamapler? TeRaTtRREsRe CInAISRLOR CHPIRRIION of the reporter gnmtdmt abamt Befoldyer
(" maski ngpﬂ:@&%ly at 1ehSEatRUE %/ldr&%fe%y a? 1e88% botcljtelrbo%llci more pré‘ijeragiy i least

about 20-fold, more preferably at least about 50 fold more preferably at least about 100-

30 fold, more preferably at least about 200-fpld, even more preferably at least about 400- to
500-fold, even more preferably at least about 1000-fold, when compa.redf'fb'_th.e. expression
‘of the same reporter gene when not linked to the AFP-TRE. Methods for measuring levels
(whether relative or absolute) of expression are known in the art and are described herein.
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naturally occurring |solates of adenOV|rus or. englneered adenOV|rus vectors

such as. those . | di scl osed in the i nst ant application. Masking
agent's arwops/aétnssabl y of low. S mmnogenl ci ty Exar:rp‘nIS98/M084
accept abl e hydr ophilic polyners include: - _

19 : WO 98/ 39465 -

- PCT/ US98/ 040844 “non-paturally odR B WL‘Fé&S{nBﬁiaﬁpraGQﬂ!dﬁﬁPvé‘&é}oi&( ﬁ?é(ﬁ
pol yacrylic aci d anal ogues, sugar polyners such as ceIIquse

pol yf or nanteehiapgahly pod y(ean vhahgm pg}mmmrakjmom)' whidi gl‘dlehslbesrrmt gtoue dih nétREQT,

non- coval dins Pyt eleofenBlo! FmpiPhsk SOt B o1 o MEAngE LG P

par ti cul aplpdnirBeAl %&Qﬁs@ﬂ Bedebr & tHeRBRieHt offadenoviral v@ét&fs%bﬁﬁum?g gsghgr red
hydr ophi I'i ¢ pol {D is PEG and a preferred nasked adenovirus is -
S

'PES coval ssquénge fnd'e@lDPothad@nmncpwa{S‘es:‘dwaet adenbyirglotgtors thet axdennwiatigally .
Aden I t h | t ficit AFP- I .
The 8&22%\“1%%%24{?%9%3%8@ B hipB myalving Kb it ST orpr | oo
an Fﬁl&ﬁ@ﬁ&\/ﬁd@hvaﬁﬂg AIDPISEqueAcesS Bb} Blabiidlla roRHahehllPbedfrifER- TRE.

Pr ef er-abl y, he advenovi rus gene contributes to cytotoxicCity
(whet her aﬁene‘dral an@tpncompnzxﬁmgem ADPendingseghencaimay have comfained the ADP-*-

cont ribut &3 r -causes, cel | deat:h sseptial for
advenovi r eﬂ seauence PUOL LG §0Y-1pA8R ula%%tﬁj@g%ﬁn Iz%ng n?%éﬂ“ﬁ%ﬁ(t%%’ﬁ’t“@s to
cYDOt OXi Cddeto umﬁwimdmﬂdewhen 0@ bthet §Eq%1@ﬂ:e element(s). Fé:cbxaﬁ\ﬁ’%? @@dﬁ s’ deat h
protein (ADP; discussed bel ow). Wen the adenovirus vector(s) '

sel ecti veadgneyiral vectsr mey cempriss 2 Goll snepificcERE trgulasing dreasnription 0§mp@r@at ionin
(TSt © Shen® i adenoviralSyeREE T Ato Sbtaiss N3 AL bhcdallg ealiicB B BhEREL S| Y

killed updn adenOV|r _SEOV|rus

vect or ( s)emiplte a nmnntaunallpbcdmhmgmmbwmldrea@f ffay atise/By addihg &n ADF

exanpl e, itro or in vivo, the adenovirus vector(s) will preferentially
repl i cat eefﬁcﬂ g gequence to an adepe il vagiPT Whishdid petesontag fush agsgeenchéseear get
cgkls ar %%ﬁlﬁgyed due to selective cytotoxic ' -and/ or cytolytic
replication e’"adenovi rus vector replication is significantly reduced,

t hus 20 AhéAﬂi’m:m@ng kuqupmebm polyyuadéotide tizataycddes ADR ara fimdtional

e ) I L Pt o g e e 7 7
appropri %}&Mﬁs@gé?ﬂbﬁ@lacﬁﬁp E@ecfaﬂ? c@l@f}%ﬁ W‘tﬁ%iﬁecteco adﬂ{cﬁrﬁﬁp&?)mﬁmx/ or -

recurrence of an AFP-pr.oduci ng neopl ast |e
cell. To Ways mnem}éowymbmxmgmownanme art and are describedh¢reansgenes

TR Pt onek RolimRisBhbs R ieSdhs g PR bob pii IR RS trmecrbed
conf i dencadfdiatantlard to produce an y??nh& o Hagﬁ@nﬂﬁ&reépmie arfiidglinkd onal 1y,
ene at _

or alternativel y, an adenovi r us contributes to

~ cyt of oxi cftiepd § wthamiwuqﬂmsihw( mwemmemwewnpm uded in the

adenovi ral vecjok der .. .sel ective transcript.ion ' |

control . - AR Aﬁﬁ&%epfnﬁigels lﬁﬁggﬁ %}galflﬂlgtalﬁe ti%?/éﬁ?fl’o(ﬁ %lgno‘gjri ved"_

f r om NManTHhe bmhealid Sequiefi€d &fin DB Gsee, for exariple, SEQ IDINODSY, dnd whitkaN, 1 at,
2g mouse,, Rodent ‘and human AFP_5' flanking sequences . have been

cr i bedlisnlaysaiumpiion asosiated withxhBP: paricwade cyiotaxicity) mormparpevd@tly,@ellof
CSe ysie; Ac'oENEk 8o th 3hiBhs B BLRCALARsl 1€ Ries REESh T o

AFP 5' I Ng sequences
20 . - art. It is understood that certain sequence vanatxons may be used, due to, for example

. conservatwe amino acid substltutmns whlch may prov1de ADP polypeptldes _

A polynucleotide or polypep’ude sequence that is “deplcted in”a SEQ ID NO
30 ~ means s that the sequence is present as an 1dentlcal contiguous sequence 1n the SEQ ID NO.
The term encompasses portions,-or reglons of the SEQ ID NO as well as the eéntire .

: sequence contained within the SEQ ID NO ' |

F-
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WD 98/ 39465 - - Y i ' I ' o
- PCT/ US98/ 04084 . = -~ been descrl bed and char acterized. Vén et al
(1991) DNWQ23%65 o] . 10: 525-536; Wén et = ~al. (199%‘)’T’REP@(°“°8Acuds
Res. 21:1911-1918. The rat AFP 5 flankl ng regi on contains three

upstream enhancers denoted conplex | (from-2800 to -2400), conplex 2 (from
- -4500 to . A“biolapie0 pamplet enaomyasses 2 \(ahetymf-smp[e types-cxweﬁﬁed frotmean

t . .25 t, | tf '
P8t o - Vil B R iR SabietiC o monitering tssiohy T ATREStn Spencabl o 1
the enhangggdmpasses K1b& hid oﬂ’i@ﬂnﬁﬁd %mpl@ég%o%%aﬂ&@ga’ﬂx soHdARRe Smptks such994)

report activity of conplex (on a 344 bp H nCll fragment), the nost distal
e nhancer as abiopsy spedimenor Ilssile Bulshres Gheslls dmmdzmmrom b8d theﬁplbwrk}rrshereef al .

6) sh ces Q. +102
e nc§o npass %é‘ ﬁﬁgﬂ n&ﬁ%%@?’ﬁlé‘fiesem%,sépat}% F‘EHT’B?%‘P E?d In any pay %’é&eﬁn
homol 0goUprédurédienttth%s by tRAGRNt SAG BAERLS, SEubMERIbN 6PE IR fdr ckithigs
"HuH7, Hep 3B, and Hep&2 fMbuse 5' flanki ng AFP sequences -
have been cogwnerﬁacsualm dS piiotginserqolynugleotides. The temleblogmabmldb” al . ( 1995) '

. q 5
2/2 que Eg 2; %Bﬁ?qﬁe‘ﬁ?esﬁes[ N2 ajéfﬁpét %"‘gﬂ%ﬁ’fg‘% %Feéﬁéﬂ f’gl 3 g%eﬁl supcroptants; cell onent

-associ at edyshes, serum, pl%ﬁlatﬁsuugxcelfﬂmaraddh&sa&ﬂnipléd ver, is found between
-838 and -250. Emerson et al .~ 92) Devel . Dynam  195: 55- 66.
Pr# erably, theAmiipdimiual'sis nmgbratﬁhpre&rroblw agnamuak maptécrablezta lymast. AFP-
-specific .,S‘CI’I bed |n MAat anab 87). The -
entire 5' %ﬁ’ﬂl%srm&%&évb"%%e nd é? BYRES APH al{lﬂ’@ P‘b % putative
sil encer, -and emeeffs@nvehmoﬁﬁtt $9 anl &maitht sufﬁc1ent€c9£ffs%'t6@£éﬂoidl b Besired

appr oxi mately 5 kb upstreamfromthe transcription start site. The AFP
enhancer  c8gicghreswits /M affecive smouaticanche adarinistsstst in.opg o7 mpxe| adipinistratiopss

relative t btlg)oses f this 1nvéxl'ilgﬂsﬁxréffetcﬁ9gatﬁ5ﬁ{t of Q.S:Aﬁ)éno% %\eve%ftorﬁpgn @.‘tﬁp ene

The human ronot er enconpasses rom a

abbut +29 thdtdoswefficieht to(phﬂ%é adehofaitd} etabﬂ%&ebérsﬂ rstuw)bﬁdielay the progressﬁdrﬂélﬁm nt

(-230 +29) that is specific for HCC. -Cancer Res. 55:3105- 3109. The AFP 25

enhancer d¥hfisease stalio regi ons, denoted A and B, |ocated between -3954 and

-3335 t tn l’ ter

regi on cont ai nsAs{‘g%lagng%lI’A% A%gi 1?2&%&8&&%@5@[&@5& fici Ergfat %ﬁ’t he

AFP- TRE cclinmaleeselts. | Barpurpmses ﬁmmmmntxnn,gmemaﬁclhmrelesued chmcal renulﬁ; erably,

the AFP-TRE.C aj ns b h.enhanger, et al.

(1995) e ot ogt el R F“?‘bmgﬁ’fg%'ﬂHtWF:é’é‘H%‘t‘hm%éHgFXtS‘Et  csesis.

(1@@5 and saa%ﬁ@edwﬁaen&%a@eﬁqg)lsvaté ¥f @iBeae, PiNenfihg ;?]xead*eret nfth&ili ot ai ned a
to Hndl 1) pronoter segrret and ‘a segnent

_cont al ni n@lmdd@r’gr »lomng & c(lsease)pltogressmn amelioratBndrigialliation fof the disgabé ) .

21 -

state, and remission (whether partial or total), whether detectable or undetectable _
“Treatment” can also mean prolonglng surv1va1 as compared to. expected survival if not -
_ ;recelvmg treatment
25 - "Palhatmg" a disease means that the extent and/or undesirable clinical

" manifestations of a disease state are. lessened and/or time course of the progressmn is
' ,slowed or lengthened as compared to not adnnmstenng adenov1ral vectors of the preserit
invention, . _
A “masked adenovirus” 1s an adenovmls which has been complexed thh a

30 o hydrophﬂlc polymer (“masking agent ™). The adenov1rus may be any adenovirus, mcludlng
. naturally occurnng 1solates of adenov1rus or engineered adenovirus veetors such as those

disclosed in the 1nstant apphcatxon Maskmg agents are preferably of low’
‘immunogenicity. Examples oof acceptable hydrophilic polymers incHiide:

_ 19 _



VIO 98/:39465 e o
- PCT/ US98/ 04084 ' I n one enbodi ment, the AFP-TRE conprises

an appr oxvousadags0. 6 kb enhancer - ~ region: (from 396A/USY8/049885) and
a 0.2 kb promoter region (-174 to +29), both of which : -are, §

specific for AFP-producing cells as shown in Figure 1B. Juxt ap05|t|on of
t hese twopoly ethylene/po%ﬂﬁiyléﬁe%bﬁ?ﬁ!&ﬁ polohaislieadia bha&oéub@@dgﬁﬂﬁdlyﬁéﬂ*s-ﬁai

(Exanpl e 1) Accordin i nvention al so includes an

adenovi S cellbioss, noky Sormhalndattyde by R lpp g sotyertpléne glycol (PR, 1

e nbgdl mn%&ﬁggﬁgFm&?{j%l p'g\géne}l%a eqctoén%%x AR t?or%%?x—do%ralent

‘about +60&ta@ﬁm8ﬁQoltDe b@slcﬂ;?]roiems%felﬁe)ﬁwstpmcﬂany ﬂmmbn 286 fibeheipeidr regi ons
A and B. . | n anot her enbodi nent,, t he AFP-TRE congl ses the’

seduence PPtsisan prefemehydsophilicipolymer is PEG, apdzpreferctpas wenmﬂr@wS

gagglrinsore]%?r eqgl o%s&)kﬁmdtglgf‘ell%ﬁug?tlg = 7 ES%}@&I man?s [ n%l ude (;;Jrgﬂer

AFP- TRE — - that conprises nucl eotlde sequence from about +1"to about

+300 of SEQ | DAMendviral vzctons having repllcatﬁBpIﬂEcthMroMMgMbeot i de
sequence from %gout +3Q0 to about.. +6Q0 of" NG 1., 15
I n anot her enb&Bf REAEN! IRYREtiaR proydes agenayin. V%qﬁ%r ceﬁftr%s which ggmpris¢ pr i ng

sequence {{EQVikE ahder transcr}gtmnal control of aénAﬁF E‘R-Eqﬁ’rﬁﬁ?alﬁir $Be SNV REs
mul ti mers. For exanple, an can . onprise @ tandem series .
ofl0at | eaganetonnfritmtesite aytotct:dmt;ecwmthet dixedt ahdlor ;ndunectz),tmbleqsefefablwom:ﬁat

. promoter fr nts. Aternalg an AFP— Epcouldrg}?\r( e or .nore AFP |
promot er SB* wies ogicahes seB AP h‘tvﬁndft?ée Breierably 1ngase g‘?fc%”e?‘évdt ns. These
nul ti nmer Sreﬂﬁé’atﬁ]'ns EeRPI& df a gene that contﬂ@ﬁt%é & SAERIcRY ﬁ[ﬂﬁd@r baEr e Abt IRiancer

- seguences: RE may or may not |ack a silencer. The
presence 6f aévenptrméeaﬂ( protein (AtDP dlscussed belewht Wlon ﬂ@mdhmow vscon@Ehis) nay

ff d
non. per i Rt e broftR BRIR) rBrieien Spaet Sor heAeaRln Blbrestogls , |
sitlsencer &ipresding AFP, theseQRilevilEBé pregaehtsatly hﬁ&?@pdnl et ?ﬂiufévau&y. BYre

effectively preventlng adenoviral vector- - replication in
non- t ar ge@om@mrg thapdenoyins vedter(s) witka mixtyresofiraaligaantand nesmpkliver gelds, ferct i ng
repllcatln ko tar I I i '
repl i cati o8 Jie z? v‘f}% on% Viv, ﬂ{eha‘z’i%n&?fi{l{s‘%ieﬁtop@; §gr§\%?e?&naﬁ& re@i;ér%%elp tgee s,
The 5' I f Iargeth}}mrgﬁ@ttdive?éellsh@rﬁaﬂtegﬁfgu bels ﬁedéstlioyecll due to s)elﬂﬁfi\ém?jztoto&wlt ain
two-'silen e ements, . from-1822 tqQ -951 istal el enen an rom-402 30
to -169 ( GHPLY P BrRbicaton, r@@sa%w.veeto lc%tt@giftemﬁcaeﬂy Fedugedsthus
155885- 5ﬁgs%|12mr$ the probabi ifﬂﬂf‘tunﬁ\'iva nf; dtfb%gag’ﬁi ﬁﬁé!s‘?raﬁfeﬁf/‘staﬁdertdffe %Ctlh Yiby Of a
fragnent |ac e sl ehcer han reported activities
for the apptures may bt yetginéd tdomonﬂtor\tbe ﬁmctﬁfee(lskakm; foegxample a biopsy or other

22 .' _
PCT/ US98/ ¥pRsgpriate bloY\Ogmﬁ sarnpﬁ?for occygzence @%Wﬁmg)@#@e.r%ﬁumnﬁeome skilled

in the arfargedRelfifey TREAFP-1 odlﬂ:llﬁ/g“&&dg%ﬁé g&1. To further enshREILRDGRicitdehe 615
such, .can exhlblt unction over a variety of sequence permutations. .

more transgenes having a cytotox1c effect may also be present and under selective

25 transcriptional control. In this embodlment one may prov1de hxgher conﬁdence that the
| target cells will be destroyed Addltlonally, or altematlvely, an adenovirus gene that
contnbutes to cytotoxnclty and/or cell death (such as ADP) may be included in the
adenov1ra1 vector, elther free of, or under selective transcnptlonal control.
- The AFP -TREs used in this 1nventlon are derived from mammahan cells, 1nclud1ng
30 . butnot limited to, hurnan rat, and mouse. Rodent and human AFP 5 ﬂankmg sequences
- have been described in the literature and are thus made available for practice of this

mventlon and need not be descnbed in deta11 herem Rat AFP 5’ flanking sequences have



Met hods of nucl eotide substitution, addition, and del efion are known in the
art, and readily. : © avail abI e. functional assays (such as the CAT or
1 ucif er asWOr98(9#5er gene assay) al l.ow one. 5 . of ordiREFYSHPM 1o
determ ne whether a sequence variant exhi bi ts requisite cell-specifi c -
~transcription function. Hence, the invention also includes

- f unct i onabéen qeseseadvad chardctenized. Wen et al. (1951) DN ﬁ'ultlBealﬂ(hGIﬁ-SS&q%nees

uddi t onsal LIRS ML etiscfes, TRaTlel o1 “Theams AB 8o Dsuting fresmgonieias fyre
theory, Bgstream Tr}hancers F¥@%@m%? éfg@% -2860 10°-2866)5 EShFlek PAEoBE 45800

nodi fi.cations w resu 0 - resuftant expression |evels
| Acl udi ng-¥100rend domppexes ffram -T(H)ﬂabs490mhﬂ"ha§fmﬁmenrfegmn encompasseDs0ab ed

| t ant - expression | eve era enhance ession | evel's, may be-
§§c. al [ 315 %P’E"Hftﬂ?%‘ qlﬂn?@oegsﬁ; iﬁ {sgp‘af—ur%? wgg% e diSAT RIS
hepat ONR, dR3peNIBR ifthe ¢ hancer(s) AR d3ef. OWefl ef“£l 1991348 rl? 89@% %%lt 1@%4}(;?' |

killing is warranted (due to ‘an nocorrpro
t he i ndi viepod activigy oémanplenﬁ {on 2 344 bp Hincll fragmen@,sﬂmmcst(drstall enlzceow

ot or - submboh e 0k Chef DB TR AR b A9 shers AR e

as chen cgéqusﬁé&hsmﬁm ﬁﬂotzewﬁidh%&&ﬁ ﬁg@&ﬁe&?ﬁmﬁ%ﬁe&/ﬁa 6 a{@?l nant

met-hods.: The sequence(s) to be tested Is inserte vect or
cdik ai ni n(andrregiop lhopmlqgoas teethemarse gidereer sequence) in humar hepiatogna dall limest

I | mted t acetyl transferase (CAT), [err]-gal actosidase- |
WE%B%E g?é@z gene), luciferase (encoded by the luc gene),

gr een f1 uor esc@duse 5* flanking AFPOdeghéhcedthidl Beh deReibel 3h @ Siaracdélihedor se radi sh.

peroxi dase; Such vectors and assays are : - readily available, from

i nt er - al i §hebranious et all (1996) Mod RePr@Eé Revel. 1431156 cloike ratumouse Sirflanking AFP

NS0 S Bl 0L bR el BB S

t rignsf ect idth siat HR9Gs therndwn liver, lis\fbuﬁd betwikfi hsszarfaaaso UBinéBson et ElExlm gsphat e
preci pitation, electroporation, |iposones (lipofection), and E- dextran.

Sui-t abl e He¥el Prngm 199%6316@ any cel | type that produces AFP, including but
not limted to; WIH‘EB n Hep- 1.
Non- AFP pr oduc?ﬁegfe%g}yl’ﬂ}eéﬁch %he Ym&w %’6@8 FA% iver

cells, MCBpetifid-trhantdriactidiyis d@schﬂddhm\mdtmdbsedala@l%ﬂ The entire 5° AtFM rol.
Resul ts. ahe qbt ai ned by maasglrl ng the | evel of expre55| on of the reporter
gene 30 flanking regiop,(coptaping therompter, R&S#ﬁ’&rﬁﬂé’é??f’@ SRbancst elgmepts) een

AERg- pr odugbiiging® With; roximafely 5 lﬁb L&gﬂ%;[ng i Ii-rgﬁille‘fﬁhgc?‘lpﬂ?)ﬁ SaRGe? FrrgsEmce Of N

transcriptional activation exper i ment -
whi ch an Sﬂ&nbp'rpgmaUnhmnAﬁﬁsm%edhet@eenhbomnBﬁﬁdwd abeut -6835,uskative  theO. 2

kb pronoter re crib ve tested a luciferase
r epgr ter § %{1 site o? %ca}ﬁﬁ) gnewaﬁae human A I"?pro?noter encompassesa
WO 98/ 394f5i0n from about - 174 to about +29_ Ido et al. (1995) descnbe 2259 b promoter -

PCT/ US98/ 04084 By transcri’ptional 1ncrease or

act i vat i :ofragient (323%%9)@@1 is specifiofanHEG. pCamarlltes 55:3105-3109. TherA®sed above :

DA o Bl SRR et LB BoRYBROReR Sl PN

| east abotHlathe tBQﬂléjtraﬂ&flﬁtuﬁ{ sheka! 'Yh@f:romoter region coht8AS tyAAUA R he! d,
nore pref erablx at | east about 50 fold, nore lgmferably at | east about 5
t

100 fol d, Ca¥Ebpxast Srefisrapliathe AHB{TRIE contains ot feast ope enkamcenregiopr Meveabl y at .
| east abo {eféfg@e; EhSI‘AdFP’EgTﬁ)fm d to Rﬁ'z}ncgroregf O:'g}d -even nore preferably at_

| east abo 1088+t ween or anong vari ous

AFP-TRES can b&aasleeeiss! 1995 sugedm 9N KRN HHld![IT‘ﬁ%h&ent Kanai et al, Of
ex ression within a single AFP-producing cell-line. i S understood that -
ol ut e - (1995 and 1996) have shown activity on a shorter ﬁagment wh1ch contamed a02kb -

. (BgllI to HindIII) promoter segment and a segment contammg enhancers Aand B (-4 0to
-3.3 kb; ApaI to Bglll).
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transcriptional activity of an AFP-TRE will depend on several factors, such
as the nature 10 - - of the target cell, dellvery node and form of ‘the -
AFP- TRE, wobstshsscodi ng sequence that is . - 'to be: srmmsm«lsy
transcriptionally activated. To conpensate for various pl asm d si zes

used, activities can be expressed as-relative activity per mole of

.-transfect ed Pl 85 8hdlembodimen, the Aﬁbtﬁ@esﬂlgéex an b fkly @l kb BABAERPL | O

(i..e., nRNA) can nmeasured using stan ern analysis
and hybri degeu {(foom +39%4noq B33S) ahéu&%kbprotnmmegonl(dﬁll(tm +29), bothaofsthdch i on 15

efficiencie ar.e red,by co-transfecti md encodi
di fferent & 8F1iﬁ€rfne bgﬁg-produ ng cells a§ {84] 1%) uxtappgiigp Qlﬁa‘%ﬁ%‘m such -
as the CyLoRRRAGHEAYSielEMully FHRGOALIA BRTRE (Example 1). Ao‘&BRHPél?r eThis

anal ysis can also indicate negative regulatory regions, i.e., encers.
“Al tSer nat i vsleptian plso aanqlud:esAE RddiRFims veder inselcls te AER-TTE@Escomﬂmrises ﬁEQdD: onf er

adenoviral, replication r.\cell's expressing AFP. For. this assay,
const ruct i\lég%e the sﬁ‘é‘?ﬁ%& fﬁgagf?%l@ eHovi rus gene essential to-replication .
operatively |inkafothér éi'nm&lﬁx%ntvﬁle AFP-TRE com np%ﬁ%’s EB%e@ueﬁcé fensieet £fltd nt o —

cells that express AFP. Viral feplication in those cells is
" conpar ed, abaut @amﬁ SEQ I NQ:i aThisepitiodiméns thusyconpaiseenbiancer regionscé Iahé Bnot

‘produci ngy AEP. ed descriptiop of .th of assay -
PO S T othés emibodiment, the ¥ TRE Blmrgbe d FR LM BL RO ROl ol Pedd] Bl 25°2Y
i.mgent i on+8RY of SEQUD NEEESB® donigisitipthARPIREmot?. The enhdhddd @ioMBdyBEN
acti vi ty, or havi ng .m ni num-si ze. The requisite degr ee  of act|V| ty’is

det er m ne@mhqiilsébdl‘aldpé(reggﬂns Keargri8); &%aﬁleﬂiemb@dlmed@smqlw r(@sal AFPFERE
exanpl e,

noni t or ck}t; t OIPBTI" S%ﬂycfﬁp 88%%“?6‘#?1‘3’\”‘/%2@?’9. E erl} +3OB\6%I§EQOQ%@ E’IS @ijlﬂat

1 ess t han ARPXTRE thetegigrised nickeitids Séq&ﬂ@éiﬁroﬂ%ab@ﬁt +500-t8 Bbowi 1600 SEQCID t 0
dindicate gualitatively the presence of such cells. Simlarly, if used for

t r eat ment N§:130 pal l'iation of a disease state, |ess- t han- maxi mal

r epponsi veneszﬁgg% rtg &%JdlmEﬁ{hefﬁP-ﬁ{? contamsth tug%sf l?g ﬁ%ﬂgl}n% ' f for

exanpl e, the UCIAG CEIT S ate not eepec: arly V|ru ent
t he ext enseqfenck SRGEDINOLRI ativel y- confl ned

24 39465 -

PCT/ US98/ 04084 An AF%RE can als@rﬁ%malil%eénﬁlﬁmm Fogexample; a!béFEeT%Eﬁ%ed in
t by t f

part by tRemp ﬂ tdn¥erdfs e{'x 12&%% nﬂ]\a{)oaht east three, at le seee{’)of %EQ? ﬁ'v@ App n

depends upon t conte e vect’or
- Gener al | y prométer fragmemtz eM@nqatmélg,raneAFP-éiﬂiE towdd ham/ormem npare ARH priomoteym f or

: rtion_of.- ot s which be d Lrable, such as -
TR oo SR RSEICRE Wit e Ghcls ALRG BGAREES, (hese mEBGIer PG g% Rt os.
‘However ,  hbteRSlo@sl@ipbiaPRE 2808 EMRRSr AEfenosl enpl ated, or if, for exanple,
an adenoviral vector wll be mai nt ai ned and dellvered free. of any viral

~ packagi ng AnAFPéElhEmae!mmy not lagk gesilengep- TREpreagndoof esienas (leyrey as

comet ont e e 1B Ravizfsis in wiipe TG TRIsR Wl S8 ieninnd oo

an adenoviii abn-pesiisfive 4. b@ni@P-produ@i@agy@aEd 'I‘H'u§ fpr&éhé@of%ﬁﬁléﬁa&eﬁasl otaling -
~up.to about 5%of the enone. si ze, proximately 1.8 kb. If

nof> essencrife - ﬁ?eélﬁcéﬁblmon bnmqrheffa@éfﬁ TPyRnting adenoviral yeateme,
“then an ag%iofchﬁ&?{nrfb ta}fé%t &I,llsI r}él?errxtxatﬁ/%i} Pk o?la%ﬂgﬁc%fjm(a& agsxst in e{‘fgéuénlg of

about 1.8
o rephcatlon in target cells, thus confemng enhanced cell-specific replication due to more

_ effectlve replication in target cells. The 5’ flanking region of the AFP gene has been :
shown to contam two silencer elements from -1822 to -951 (distal element) and ﬁom -402
30 1o -169 (proximal element). Nakabayash1 et al. (1991)Mol Cell. Biol. 11:5885- 5893
: Kanal et al. (1995) have reported the act1v1ty ofa fragment lacking the silencer is h1gher
than reported activities for the approx1mate1y 5.0 kb native 5° ﬂankmg regmn

o
&



plus 4.6 kb, whi ch is-a'bout 6.4 kb) . Exarrpl es of non- essentral adenoviral

‘sequences_t hat can be deleted are E3 and E4 (as | ORF6
is maint a‘Vﬂéﬁ'?%ﬁiS R Because AFP—specr fic trangw%ﬁﬁf
activity has been shown in a 5.1 kb 5 . flanking fragrrent “and

AFP-TRE can be at |east as Iara‘ge as about 5.0 kb. Preferably,
AFP- TRE wi || co#isrreadilnanpseojaied brone skilledinrhe ag, a5 EBGLRE 5 %pcrémnuqmt@e

pref er abl t ' I %F“ n nore .
prefer ablséq@%%ﬁ,tang  BS i%:h’ ﬁ&?%t @Eﬁmp&%g&g&i éra engeg ?J&é’gkb (whi ch

i s the apyetwsdsef mnﬂd:dtﬁle&ﬁbﬂﬂﬁuaf aﬁdiﬁoti\lﬂﬁd@l@fbﬁﬁﬁ afe laﬁ)wn in the a®) giderBidily.
Var i ous repI | catron conpet ent adenovi rus. vectors. can be.made accor di ng to

the availablp fiencsional; assayii(Fush as mrAA&"rpre\ucsfemjp ECROrteREeRg ‘f?ﬁ%y )RHeWRaer us
gege( s) | @ﬁj gxé/ Os(i(ﬂ'i' EJ géter% &hether a se ue?ceA{Fa?raIt%gchlﬂ:& ﬁ%gig@ fp%@ ﬁFP' TRE

may be in I'O 0 an a enovirus wn upstream

of and oa&m@&hpﬁdﬂ faksedort. cHendepthk imveintion ale iecludes guncuanale;apieyexgemeaﬁamh 25
as E1A, EI1B or or. a late ggne such as L1, L2, L3, L4, .or | n sone
enbodi merffdhe frucleic acid seﬂn@cs%r elosadherciaowhich i %r#ﬁrnllg@%méwb%@ﬁ@nﬁnder

transcri dd s, SR cﬁsllet%ﬁms g{}lﬁgfgt w1sh1n%todbe bk b&l ) s%é??ﬁleggsp (Eﬁjé ments, the

adenovi ral Vectors conpri Se ranseéripti onal

-control dhverormdtelthiat it ﬁsrpatsibwtherﬂwrdimadlﬁcaﬁdm vill eesult inahodugatedr s
conprise an _E4 gene under transcriptjonal control of an AFP-TRE. In ‘ot her
efBodi merfesultaghexpression lgygls.dneludigisphrnced geprasiipndeysli Achistement afhe above -
may be pr

oy P ALIERS rediont SRR En 1Bl preferably oo AR ERBICLUIPIN D, il be

contr ol odspecially-@esitable iathk &kBofjea‘rmm mobere apgrassiver fopns ofihtpatama,roziwheh aan
AFP- TRE (i . dqubl e" construct | n ot her enbodi nents,
t he adenfﬂrprearrp@ée@éﬂrégmrr Rigtern of cell Kiling 15 watratted (d eto an

- 25 unmunocomprMQs%@lcgr%‘ﬁén of the 1nd1v1dueal for exam ) o
PCT/ US98/ 04084 gene under tran crr ptional control of an

ARP- TRE, an ELSs gnmaampld@rf how AFP-TRE aqtrantycam pt dctnumncd;mpaimwﬂeoms econd
AFP- TRE,” and an. E4 e under trans | cont of a,third
A TRe. SSRRREg o seitERgetbotendsh A 56 BRtpaRb e BeliBds knpwn in teabl sight ext
neans thaets o‘h@ﬂﬁéa%ﬁltﬁgs?s Ei?&audétbd/ﬁm@@%hegise?m%a@r £06binkaemeddd REfe used .

may or- nmay not have the same sequence conposition. However, as
~ descri becﬁeﬁu@mﬁﬁéi@ e testedds mssrmed into a vector qoptaifling an apprpsiete Zepariey BeneAFP- TRE

| | g
b eribbRRE, bald Rl B P e 0 P Epee g, PrpsPEMRidssores by
naRi ng t h@nésded ®ithe laézrg%héymmfefaae (éncodddyieths ey eene), ggeentFhidrestentE1B are in

tandem 10 orientation. A fragnment containing the coding region of E1A
t hr ough tBFeteR: Blkaliggphesphatase, and horse radish peyeideseo rﬁwhée%tg@r?@dmsws g&none -
and rei nsg this
configurati O?a&aﬂgﬂ%ﬂ? fftéllagl Ednﬂ%'l%ﬂsl gé#rg@ngéﬁ?ég thus )i Cted ‘Jr'gr | owed
by E1A  transfected i@tada mgta%ﬁ:gtmaﬂéeli 10 tex? msdxbﬁ:sﬂbh eﬂt}ﬁtrbpdﬁe(r%@né avaéonwllte@er

‘the E1A or 1B ronoters_are. . perably linked to E1A), foll owed by"
ElB in oppo MPmTR&P%&W@B%m@dEkAWw%m suchgsiaigiips) can

t t
Dasi necr tats e e Bofi0h b ke o ieb Bnf DRAR. ipRAR  ©

Appr opri aSmtqbieolmst eells 1nclude any cell type that produces AFP, including but not hmlted to,
| Hep3B, Hep G2, HuH7 HuH1/CI2 and AFP -SK-Hep-1. Non-AFP producmg cells, such
as LNCaP, HBL-100, Chang 11ver cells, MCF-? HLF, HLE, 3T3, and HeLa are used as a |
| control. Results are obtained by measunng the level of expression of the reporter gene
30 . using standard assays. Comparison of expressmn between AFP-producmg cells and
control indicates presence or absence of transcriptional activation. Example 2 describes an
experiment in which an 800 bp putative AFP-TRE (a 0.6 kb enhancer region fused to a 0.2 |
kb promoter region, as déscribed _above) was tested using a luciferase feporter assay.
23



| sequences are i nsert ed proximal to '_t he ELA and ELB r egi on-as shown in "

Figure 4. Thus, - _ - an AFP-TRE may drive both E1A and E1B. Such a .
confi gur WDM8/3%46§ prevent, for . - exanpl.e, possi bl ePCFEEIY0408¢vent s
that may occur if two AFP-TREs were inserted in.intact 20 . (.native) Ad

~genone, one each 5' of the coding regions of E1A and E1B. By i ntroduci ng a

pol ycl oni ng si B¢ tﬁ@kéﬁ;ﬁﬁnﬂlﬂcﬁﬁﬁé JebBivaonett id Mt&ﬂe@ﬂmﬂfﬁseﬁfxtléﬂ ier - specific
~TREs can be i nserted, or other ceII-speC|f|c reg) atory el enents,

pr ef er abl ¥acreasadabeys basahievglsin the target cell (i.e., ARR-Broducing celDeby a deast ahout 2
- neopl asm foT&‘ lb?r%fﬁgrﬂif a4k OkgoLh?ts Pxfegeggblg%? A abH&ﬁJ 1% d,ﬁc%, g?&fré&% at’

-t enpor al , nmeans enovil r us

t hereby preﬁytlaﬁbﬁ@(ﬂﬁld more pre’felﬁblﬂ\a@ fagdboanso ﬂﬂ&&ﬂﬁérwpréﬁx‘ablwatﬂ@d%d@éout
adenovi ral repl i cation def)endent upon a chosen - ~transcriptional

paPanet er 100 fold, more preferably at lepst about 208 fald, evepmozaprebuably apleastraboucMbvi r us
vectors Cgy Td?) Hgﬁg%@?o%) re%ﬁ%n OPreferial%lP' af:leagtgi%og{ ﬁ)?)ﬁ%ld' @o%arggﬂ n which,

i n addition 'ng a single enoviru ene(s) are

under co nbetwbemﬁrmwﬁhﬁﬂaEABPe'ank eain Eemés}:d by meum‘ﬁrg ahdmbrr@hnﬁé leaielsAFP-
30 Bﬁﬁég'E an, AFP- TRE may be i ntroduced
into an a‘éféﬁi‘@ﬁsﬁl% wighin g;single AFP-prodqc Lding; Jt igpaderstand 8‘1&" abwlgser abl y

| i-nked t uct -
oyl so. Saneapt ol SRR A FRE Dl dcbend B0 Soveral foctors, bl o8 ufRLE L
2d0 . = - ofthe target celll@iélﬁkﬂ&ﬁ%e and form of the AFP-TRE; and the codmg sequence that is

PCT/ US98/ 04%08 g rep. ortnggene can epcode a-reporter protein,
i ncl udi ngt® lsgtyely ﬁﬂnﬁ"éﬂmPB ly activated. To varousplasmid sizeanst er ase

(CAT), [ endel: gadvitsdsQah Ba% g%r@%& QE’Féiaﬁ%neIcP@ltir £4m883¢ fransfected plasrau%or e

fuci ferase, al kaline phosphatase; gree escent proteln,
" radi sh. peAUmnd’agdy, the level of trarEanptdmt(ecI, mRNA) can runedsured qmr@ﬂtatdard:el I (s)

bi ol pgi.cal | . t ed th
ot Deq BetED P EERs i W Srtioi e iqes Wt Shtranstectih llen niochon | |
.under CO“&ﬁﬁ@ien@fcsﬁ&erﬁEﬁs&E’@b Eb%aﬁff&%%a R%!akrhlcpé?lcbdlﬁg %‘H‘iﬁ'&%ﬁﬁ@ﬁ&ﬂt&f gRALI ve

in cells - which allow t he AF to function (such

AFP- expr evaslen gortzoljof jp differant T%E,f S@mhsethm dytomegalovirus (C&/ pnmhslhaid earhhi s

Do o, BBl TEEhR5} oS it RERRCRARBY SRR IR hRembinov T us

vector.can be Alternatively aqimaiiqu-‘tletﬂRBbaymje@Bs&é’&a fBefneatiifagicagfea Product
condltlon%AIy required for surviyval {ﬁ " an_antibiotic

resi stanc eﬁﬁ?%%lrrfplil‘@h% aeaferensn fop pellsrexaressing AFRE Fopglhin assay scongewmsi r us
veptor | Scdrﬂﬁxﬁﬁ%%%eh&hﬁs%eﬁé Qé’g\grgla‘f & re ﬁ@ﬂo% o %ﬁ%@ly“lﬂ{kﬁ& Boall g gL AFP- TRE

to funct expressing me anti biotic

resi st ant AFBfTRE ttebiravisfecteddntot deHn tHaeexpress AFP. Viral replicitiodl in tHose téll igedi um
to kill non-andraogen rﬁﬁeptor producing cells. 15 In order_

to m ni m YEOPARS-JPRRTAmRIe. te irplagplication Mdb@%ﬁgctcn cells nof pEodwing AYP TAE
shoul d prﬁB?é@éi&lYedeeséﬁﬁﬂM‘iﬁﬂuImﬁdﬂ%a%@é Ahgyde more room f or i nser ts

in.an _ . adenoviral vector especial concern if an
adenovi ral vecltds unddrstobdthat, to practice qhmhagﬁnbnaﬂ 1sanotmecssse(ryee@uéneABR/)’rRE§/en k

e i tant! deI et of . endogenous - TREs revent a .
Cose i bayAEs ot Gk P DU Sy The ABISHRASHEE GUABOR nd 20
~the endog@éimnafd?&nﬁﬁ LB the AR Hatddlise 3R dSSRITOuIOFok Eﬁarﬁﬁéﬁg%' ve

adenovi rus_codi ng . sequences (thus allow ng non-speci :
replicat |Qd¢pov1|rai vsator efithsdnyantion isused demwnitontells for AFP-prodmmgcactmi‘ty,tths

I. nvent | On ASSIb(fCO Efelélé: {han msalfccnnhaltd%gxteeto ?CS%QI?SOI e(:i"lre]z(s)sub ﬁﬁﬁcﬁi}? 11? f%c():g tt(l; ol .

indicate qualitatively the presence of such cells. Similarly, if used for treatment or

30 ~ palliation of a disease state, less-than-max1_ma1 rgsponsweness may bc sufﬁc_lent for the
desired result, if, for exéfﬁple, the AF_P—p:oducing cells are not especially virulent and/or

the extent of disease is relatively confined.
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" sequences of an adenoviral gene(s) are del et ed and re'ol aced by an AFP- TRE.

However, . endogenous TREs nay  al so be maintained in the adenovirus
- vect. or(s)WCb?Wi‘@ed that 25 suffici ent cel |- speci fi cPEEEFIRA4084n
preference is preserved. These enbodi nents can be constructed . by

provi ding an AFP-TRE in addition to the endogenous TREs, preferably

wi th the ARP- TReisiteaf\AR-I8 Bsatilidbe nletenmined do gen by shelédpacianof the pliemadiabn
gene codin ... ... Segnen I'site cell-specific replication :
pref er encé{g‘i’tgr’ iwhish i tamn ?PeEé%HRRS’t f gontswplated  form of the veckR (s @5‘3??})%%
replicati @RpefalllyRenBEG ¥

replicati onn y | nggé%ecr)fr%%ﬂ%gq%?gdggls éﬁoﬂgf ng%ﬁlz?gﬁ of‘ﬁgeﬁrﬁé%ﬁfgg Fon

| d| fferent sacluenéesavhlbhamy tetdesiralile fsatltlas sansgenes (dlscuspedabdowaé dr adtbﬁ@al '

-er abl | east abou 5-f ol r ef er abl at | e 10 f ol d
rmr e pref g#%’i? tory S&ﬂ“?@ﬁ%t SWEYE &6‘01[%#@0%%]\/59[3“‘?%? arg,capts, 9‘? > [Fast -
- about  100zksthflle, &t adenoviral vector will'BE Snafits _?g{?%ﬁ%lg%}ed feShf @ Vital BQ&aEHJg |

still nmore preferably, at |east about 400 ,
27 —_  constraints, a latger AFP3DRB3nay be used as long as the resultant adenoviral vector is

PCT/ US98/ Q out - 500-fol d; even nore preferably, at |east
about 1005%#6“%%@“88&8{5?5%? differential - . can be determned

enpirically (ugf ﬁ'&adérﬁ%xrﬁ%?é&ahﬁoes REvbienRRtdd, AR dadddviriPvderd'tah Be
section) and will depend upon the anticlpated use of the adenoviral vector

- and) or t hpackaged thh extrdssquendes totaling up to Bbout 5% of the genome Simetabl e tar get

cells are Y t-allows,an AFP-T

Preferred agﬁxéx lg ]tiﬁgp Eﬁﬁ’f’e%ggem@’r SSerERfGE ate rSP’OXchﬁgg’ptg‘BlagafﬁW@ipreSS| ng
or pr oducigBforA¢;Rhen an additional 41616 683h&kst cadWe toREatéd ({lel, %%iapof ABoUPI 808 | s
expre55| ng. AFP. Exampl es of such cells are. hepat ocel | ul ar

car ci nonaPRSI4.6 kb,g‘dhﬁh 43 ahowt 6 4tlbdr Examples of non-gssential edennyitabsaqyenaes it r el

si-nus tu acinar cell ™

car c: noma ey o AQeRL R BTG B etond ¥E B R EG Wiasflinedy. 9007% ©°!

Helfat ogast r oe ntB&:omhseg&FB@péb&Ec 28ftriptidrialadtivitgdat bbdroghdemn ihaRr kb 5°

(Kat suragi et gg (1989) Rinsko Hoshasen 34:;:371-374), uterine endonetri al

adenocar c' nt, B¢ A - EREgan be avlsest ag large 3s a‘@‘ﬁé@rkh?ef?eﬁ@b%@ 617),
d
Y TRE will BEAHAG IiucleBfiad Qéqﬁggaef&aem f?kﬁ ngfegag, LR

met ast at i d ldh, Hmaspreferablbmbbut\,(bs kb, even eore prdferlab]ycabeam 5 kbnd/eatrmmc h 15 .

cancers pro AEP. .1y, preferred are hepato IIuI ar car ci nona
cells andP Eﬁ% y about qu‘ %ﬂ Eher?é’d’%‘tl@é@ssl pnﬁ,og o fnanee -
megpsur ed em ssays standard in the art, such as Rl A, ELI SA or

Western blots FI- noassays) to determne | evels of AFP protein. : :
production or empligh’mwcmmpﬁemedmmuls seetbss aathh‘iadeIWordmgducthe on. _
Al t er nati yel identifi .and/ or ch cterized

by therr BiPItivasionin Mt fedRor Fuifels Adeoy b senels) if UideT sopiraie apy 6
al l ow an AFP-TRE. tFor biiiipleO4h AFP-TRE may be introduced £l aﬂ%déﬁb%lr\@%&&s |
serotypes of adenovirus can be used, such as Ad2, Ad5, Adl - and
Ad40. ~ For ipmegistaly upstraam Qfsandaqperﬁbly kinjedtty paeplitBtion penepe. gaxaorepﬂy gemaisuch

ag%no\,, rqs g(la‘rl}éEgﬁzftrEA’ oraldle Eene suc g%gmﬁ;tﬁ Bﬁ”?}-ﬁg%aTRE%m Wi t h an

replicati die slenpetd rveetorsscm;&fseraﬁnm Aogdn vAGEY aRbStidrAl Edifro? 8f an AFPT- ar get
~cell expr%{sé nlg AFP. Preferably, the gene is an early gene, such as ElA,
n

E1B, E2, other egrbodim er(ts ¢ adepovirdveetors comprise apik 1 gm@pmdelat | on )

Mo f P- TRE, cont r.ql
Vor e O o Gabbohil ol o oAt G a4t sabp e, A R B R Vectots -.
under contomprisd arpB4 AbRR: ﬂiﬁﬁr trEi(s’iﬁthnal chiitedli ofan AFPURE. dalofdr eﬂab@aﬁﬁéﬂ@t i on

of such
30" various combinations and permutations of the abovc may be practiced. For example, in

. some embodiments, the adenoviral vectors compnse an E1A gene under transcriptional
- control of an AFP- TRE and E1B gene under transcriptional control of an AF P-TRE (ie,a
~"“double” AFP-TRE construct”) In other embodiments, the adenov1ral vectors compnse

.25 :



constructs. 30 C The E1A gene |s expressed i mredi ately after
viral infection (0-2 h) and before any .. other viral genes. ElA
protei n aWOs9849465 t r ans- acting positive-acting transcripti GGRUS9S/04084
~regulatory factor, -and is required for the expression of the other early"
viral genes E1B, E2 . E3, E4, and the pronoter-proximal major
I2 gt e genean mes@newaﬁm%u%rg?ig%tzdégl &btirol bf'lﬁl AFP-TRE, an E1B gene under _
PCT/ US98/ trapssziptional control of a seﬁ?MBrTlﬁﬁ,cmﬂ anFAgene §n@nrutvesprwmph'ecqmpbr

ot ecti onor Rt APRIRLES Bt BT, apd the tiks AFPLTERE iy o86)
Advances )ﬂeaustlﬁemratétABP-'BlSBs&i& each adpedtieéhe. BIBE AFM TRES M &8.

t he nce of a functional E1A gene, viral infection does not
" proceed, BEYAR ba‘f € §&Re sequence composnnnoéweé/eh@eée%@abw elsewhere dit g0

3135 a1, DRIE e ARG TR Doyt tnfly pthlb ey e atenovipaTats

start sitgemd - - the E1A protein is at 560 in the virus genone.

- The E1B p’rotei -functjons in_trans d is necessary.for transpaort _of late
| In ope eﬂio?ﬂgleﬁt;@lé@dt@fh %iﬂnaew eI R i={RBEs by

_expressi Oﬁlalkﬂ.%fb fo1ld CofotRicE S v I %&q and an
inability to shut off vaﬁgs? celfs%rvgtiuegﬁ)es?)é%t érgls,sﬂ:@l edlgg%lnatl;ét)er it
- E1® has benmtahqm i Aafragmmcdmtmnmgfthmcmtbngfgmf RifA thrdighr the &4 Bi prot:iottsrli)@st

range of Ad4 and Ad5: cl.inically Ad40 is an ent er oy rus,
wher eas Adgc%%‘@g ﬂé%%ft@é'o}%?ﬂ gfmome andremserted in the oppositeg "Méw B al.

('1993) Vi 10h9¥onEdRrfidh; th@@l'r@%(ncﬂ?lﬂkrorﬁdt@r%ﬂ}e Yk ogﬁ% féﬁgwedb E1A

706) . The E1B pronoter of Ad5 consists ofa single hig inity et ognition’
site for Spding sé&gment in opposite arigw@ornb(sr that neither the ElAorEIB: profﬁbterfﬂer egi on

f ad dt I "
Stenovi - aPPUBSRRE 26 R Rl bEETR ehdest RiARho BiBeiretive Big b
* PrESCUr sOr AFP-TRE(s) can beir¥eiéd batwebiPENA and Elbecouiﬂg%glw (PAlchRE aS6ppotie E2
region of Ad5 i s transcribed in a- ht ward orientation from two

- pr onot er s Orierigtien), swthatihese reaipnEare under qubbft@eé"ﬂ{EKQ GAprgopriate promoter 72. 0
' t h t t | t
DTGB ke AR R AT A TN L

transact i unARP-PRERaydrivd BotieE1@2dndyE1B. Such a confipliatibh eday ﬁeﬁnﬂ%ﬁ' during
the early phases of V|raI replication. he E2 early

pr onot er , SHEPRIFRpSsikiedgaponbeentatbet may onpur HaweARR TBES qveppjnserted in infact
angh a m n?ﬁatfvzgﬂa“g%ﬁhé UheleBbt] 535¢ tp@ cédlﬂﬁregﬁdhg o!f%tlﬁez{pg% g x[;lgczc{ugf pout

5% of th transcripts, two no anoni ca
transcri ppokynlohmgsmne Hetwetinri] 45 amdaElether types of AFP, olivésidpetifiaERES ¢iniben

factor bindin d review of the E2

F det ai |
pronot er J5EH g‘t & Pﬁ?ﬂe cellsspesififsesuiatosy; eléf'l%r&?s pre gtl?ly ose associated Withacs in
Mcro. andiskagstdte 306N aslRIpRARL Fhubthisdfistruct pay find general use for gé]? s;%.% fgc,at €

pronot er overl.aps ‘'wWith the COdI ng sequences o gene encode
count er st texrpbralndr dther meansfof rcentndtofadmhiue gemesgﬁdean&:EI&rthembjaprmdmg

Hozlse ver,
5 gnvement and powerful way to render adenov1ra1 repheatlon dependent upon a chosen :

 transcriptional parameter _ .
* Various other rephcation-cbmpetent adenevirus vectors can be made according to
the present invention in which, in addmon to havrng a smgle or multiple adenov1rus
_ gene(s) are under control of an AF P-TRE reporter gene(s) are under control of an AFP-
30 TRE. =
| | - For example, an AFP-TRE may Be'in_troduced into an adenovirus vector
~ immediately upstream of and operably linked to an early gene such as E1A or E1B,and
this construct may also contain a seco__nd'.AFP-TRE driving .expression of a reporter gene.

g



early prormte-r over | aps onl y for a few base pa| rs with sequences codi- ng for

a 33 kD protein on the counterstrand. Notably, e Spe

restri ct|W99§43?@5(Ad5 posi ti-on 27082) ‘i s - ' part of Pﬂﬁ%’?’(%oséodon |
for the above nentioned 33 kD protein and convem ently separates -

29 - : WD 98/ 39465

PCT/ US98/ Ehe)saporter gene can encedeca 1eRPIERT I:eqeevamoyxctmgxﬂpytmtdrmmd fopitiation si te

Factor o BRREsaheBloB Sty S Srebe BT o pulactosidasp BROET By ieBRs e O
TRE ‘havi ngicHpgke elmeamerphesﬁﬂaes&g%ensmﬁoeedcen C}ireteﬂn ahd Béwde YA beb5aARL the -

endogenous E2 early pronoter of Ad5 and should allow
AEP- r est r Fer @@e@wprtﬂwmﬂ\efpr@at@ cell{skini qoblglogual sample, the biological mpE4 gene

porypept ke Hhrele P EE PRUIRA AERESS i IR kel Bt R el i1

-genom ¢ DiWder control of anaQFlP-fI(KE SIHdWFNFREvﬁl@b@trﬁl@d&ﬁpﬁéﬁﬂHll@%‘éh%\m celig protein
products of open rea (ORFS) 3 and 6 can:both perform

‘these fun®hichal OE‘S/ﬂ’ﬁlAﬁ? ﬂ“&ﬁﬂeéu%m (prchtasiAFR-expressing cells), and lucifgrage will __
het er od R h
the Etp 16¢ Brouodt s By s acligR o ol o i il WSad Bl naRes |

not. Tn tbeanipleeienad hédioe bibiedical sample. Altepfigtively) ah b@enoPiRis Seqasrcatitfe 6,
pl agues are produced with an efficiency |ess than 10[err] that - of

- willy typecenstysted 1 whigh the geneenceding anreduct copditienpllyspquiteddprsyvivalisisyg
cells, E4 | \ ellcatlon-
S | At o BERNT fesistancs markr PR g St 6Fln KRETHE Wil dilAALARbE S| 0N
-conbi ni ngvsmmsmtmdmedumbhfbuﬂeguﬂrs Elel, Belishileioh biiew kd BRFRTRE o ifenciien,
"regul ated by an AFP-TRE, a virus _.can be gbtained in which both the E1B
functi on B¥® asAFP-expressing egliscyil Lbecame applotigaenistyn. An antibiotioean thepibey E1B.

The. maj or dﬁdﬁc&ﬁﬂ%gﬂé‘i—‘é&ﬁmﬁrﬂ%%k 1&&9@%@%@&@6@% dfisgenes L1, L2,

L3, L4, encode pr novi rus virion.
~ Al15 of these g&mesie(- twmmaixtqmn—speclﬁc replivatiom@ntiogensts (1cet adedovims) ERE% ar e

probably r r ,adenovi re tion. The late " . genes are
all under S§ (ﬂ’i‘h ‘?IP@P’ Qefrepaﬁge({g*‘lgﬁ WI%H dzﬁﬁ? B‘??B’cd@rm‘(rﬁ/lf?ﬂm WE‘WSI ig ElPocat ed in

AdS - adenovirdllvetRISRhich mAP%5of especial concern if an adenewﬂra"l‘@gétef #ill b
conferring selective cytotoxic and/or cytolytic activity by virtue of

pr ef er ent pagkagehis avirioisee bﬂpb’b eﬁw marecigifostantiy tdetetibn wf emdofERoUsRERED

functi on, ssing AEP, .t he S rs of
thi's | nveRPLEterdlent apeesibpity fEs iriemhRiagoR o Wheteby dh s Nyuh &2 {ei’e?aqv@gene)
“urpter t hetdRemidognodk TRE AsBndfFanstAptidtab codol of redpéctive adenovrrus cSfpgtic -
capabilities may be introduced into target cells expressing AFP,

par ti cul aF‘F‘lPeWFqS-(thUS allowmg nOﬂpﬂP@@ﬁélrﬁdlCé’aﬂ@e An oae pbogigrent aamdenoviiah

and or vl ABREEe TR i Bp R RS ol A0 pranscrpgon EPrely 3

r ef ract or yequences of an ad&&iwuhﬁgﬁfe(spafet defetbdind@plaeed by el aFP-DRE! Mowever,
- AFP- produci pg target-cell. This could be 30 - accog(pél i-shed b%acoupl i ng
the cell - pous TREs mayplspbeayainiamed dn the adgneyirugivestors), prayided

.expy essi o . ;gqig]@ n ich
renders cglfffi&cn{ & ?ﬁ%@ﬁf@ I%ghé% tpo g{:é){mﬂ? %(5%9%8 ghg f‘eﬁ%?rl ocy ost:g ?%Ih FC) to
't he chenotémstraped bypraviding dﬁ AFP-TRE in additionuo tieeendogénoh TRBs, pxUSdrﬁlﬂyt hes e
t ft I nf byst and ffect

S%pes .O rt%r}ﬁg X%%ST@)int%rvsegméobetv%en%he gr?doaggnoeurs TeREseaCnd rephcatlon gene coding

.. segment. Requisite cell—spemﬁc_reph.c_atron_ preference is indicated by conducting assays

| that compare replication of the adenovirus vector in a cell expressing AFP with replication
30 in a non-AFP producing cell Generally, a rephcatlon drfferentral of at least about 2-fold is
- preferred more preferably, at least about S-fold more preferably, at least about lO-fold
more preferably, at least about SO-fold, _even more preferabl_y, at least about 100-.f01d, still
- more preferably,; at least aboﬁt 200-fold; sﬁll more preferably, at least about 400-fold to. -
' 27 '



WD 98/ 39465 : : o ' ' ' A o - :
. PCT/ US98/ 04084 : ' ' “Other desi rabl e transgenes that may be
"I nt.r oduc ewI0 9$/39488 adenow rus vector(s) - i ncl ude gem}smmwu ng
-cyt otoxic proteins, such as the A chains of diphtheria toxin, ricin

or abr| n [Palmter et al. (1987) Cell 50: 435; Maxwell et al. (1987) Mol.

CeI . Bi @bout’5001BI1&; evBﬁh{dr@ﬁﬁferﬁ'ﬁly?dt JedstL &3 16801R3d. D?He aé’cepﬁﬁﬁ dlf‘fgﬁﬁ’ﬁﬂg et
(1992) Neuron 8: 50 Piatak et 'al-. (1988) J. 263:

' "4937 Laregn be da1errn(11§d8$)plmnlly (usingiforexample, 48says described in the &ampiean kel et

‘al . (198 9., 4 nes in afator apabl e of
4 o oot apa Sl achhodl uooR e eingaISE oF RECRASiPL | ESbTndictape’ ©

ri bozymedesivéd feulanong ot her capabilities nay be di rected to
MRNAs encodi ng_prot ei ns essent ial for proliferation, - such as

st?uct ural pr otwitahle tayget qubmanqulldwqﬂm Wloyys an ABP- T?R:E@tﬁﬂeﬁ’ﬂqmt hogeni ¢

protelns e the ath rolif ntracel | ul arl enes
t hat encoée an gr]egcer!llg%faégxpress f prod 9?85&%8%1 €%ﬁp|‘°ﬁ"g ch{? %‘égg
(e.g. RNdscdudihgObutiiolifaee td;Gurtlor ééﬂ%leﬂpreWAFP Examples of sudl &lllg afase K
car boxypeptldase etc.), or encode the Fas gene, and the |ike. O her genes

of . hepatocelilarcargingme pﬂbeg@;adelkmﬁéghermmgelﬁ@mqrs Sespeeially emdodgrmale ns,

d the | CSF M CSF,
?EN— [ erer ]sirhlgiter rfss' tﬁ'ﬁm tl:ﬁno}tﬁ{h'g c[) aptumpr cell]s %ilr@r_.%gll cag?%x?% arré:ﬁe&st he
159 |(KhWamBIﬂEeMSG19920@1@5&@%:@&;&%&@@@&81—2%)Upr@x@latf‘gaﬂbl@@delr hghor
phase, &éowed by cytotoxic lvity due to replication.

As di scudKatisuagiss al (F089) Rinskaioakasen84: 37ﬂ+@ﬁd§?@ﬁﬂ?ﬂ§§“ﬁ§éﬁlh protein

(ADP), .. t
-((:ont ;u ne denoc norﬁ en%egit %\Q/gg?lo{\%%ﬁ?r"egl Eltnceh e B&tﬁlednlgsi i 5?’ Y’ control
“of the. rmmiastases of ﬂre(forﬂgemg((MhR)r caﬁppeanﬁ hing, ad:dﬁalfgwndabmaherrowz&d/or '

(ADP) t hat ortant in ex edltln st..cel | SIS ToIIefson et al.
(1996) J.8 P\?Fﬁ)o T 'sorne cases, metagigh 52%5360 !‘feéf@sh egfain,pancreptig and stomgeh o

664 6) : 36%33ce-f§‘ﬂr%du@éjﬁFPV 'Hsﬁécréd%r@fe?red are helpatpcelhﬂﬁ‘@a?érﬁ?ﬂg c&l'fkea:ﬁ%y%?ne may‘ .

render the adenoviral vector nore potent, I Ng POSSI
-ef f ect i vdheir mgtastases. 2BP prodactioyean htaeeageredexqmgraemnstandard in the art, such as

Accordin nt.i o V|des ade i clude a 25
pol ynucl Eﬁ@é Eséergg%%af qﬂdf%’ﬁ{“?g %‘&i&%{‘gﬁ%&ﬂ an ADP and
the . productloﬁlﬂik' m:menpblsewaaeﬁmaé VRIS R RRAED pfddRgtiém &Eanhﬁ%é}p

and SEQ 1 D NO 2 - respectively. Briefl an ADP codi ng. .sequence

i s obt aj rfagh ﬁl@@n&m@emﬁodﬁwgr elarmmzea iby their ablﬁty to activate kranscriptipwallyn

pch ADB, t]%P I | ) usi ng-techni ques known in
V\?e art, suc Mgre%ﬂ%ﬁmgﬁv Bhder (which i's an inportant .
-sequence for meef:ﬂre&@nous serdtyes@F adeHovirts bad be @%&Qﬁl}:h%A@QSAdeA@l?ed and
ligated to A%gﬁcodl ng se uence. The DP codi ng sequence

(with or aRd @“‘Y"‘P‘ésdtfé yst@aﬁn,tm@w?eAd%wlbhe ewnplrﬁqsl hergin. |
cequence wi i, qﬁ%m%‘f*‘“ﬁm%%eﬁ? B8 Rk MBIl BRI
~ codi ng s @qmmakfoc prdp}tgaﬂcmp s®that rephcatt&nl competence is preferentrally ach1evable inthe . -
P%ﬁ' / US98 /t@:gs’(gcpll expressmg AF?P 4Igsreff:rably, the gene is an early gene, such as ElA ElB E2,
or E4. (E3 is not essential for viral rephcatlon ) More preferably, the early gene under
_AFP-TRE control is E1A and/or E1B and/or E4. More than one early gene can be placed

- under control of an AFP-TRE. Exarnple 1 provrdes a more detailed description of such
 constructs. ' g

30 - | - TheElA geneis expressed 1mmed1ately after viral infection (0-2 h) and before any
| T other viral genes. E1A protein acts as a trans—actmg positive-acting transcnpnonal
regulatory factor, and is required for the expression of the other early viral genes E1B, E2,
* E3,E4, and the promoter-proximal major late .genes. Despite the nomenclature, the

1 .
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. to tunor size

i n ot her. Iocatlons of the adenow rus. genorre such as the E4 region.

Al ternatlg,(,ejlg{g,3 4e3€ - ADP codi ng sequence coul d be o erabl | i nked
to a heterol’ogous pronoter (with or ~ Wi thout enha 3‘1’4084
including, ‘but not limted to, another viral pronmoter, a ti ssue specific-

pr-onot er AFP carC| ryoni c, anti gen (CEA), nucin, and. rat : :
pr obasi n. B %%Q)t% proximia gengs Weggéf\ﬂi“’d@él% late Bromaqien a5n emremdAWi’ngeaﬂy ruct in

s sl g 125 o B PR TR A

virus yi eﬂd"a"ﬁﬁﬂVifﬁsﬂewrdy?ebl@HZQS Grand (1987) Bisupendt i7ex419f5-88. ddlgpoviral
ences were exam ned. The

vector th n

viral cona% r%%t&%‘é&r@# EE @%'WYP ectiondogs Boignpeded abacauseithe gemnt i n
vi 6ro cel Hixdth hede, D%N}Q onpar.e r ol
vect or noﬂt)rocont ai mséﬁytforewgreal sequ é%gﬁo%rgbﬁteﬁmﬁuce% s d@k@?“? Pist at e
carci nomaR%?ef’i £ ) hmmscmpﬁmgstaft site 6NABSIBERANE 62498 dddahe AT Raghad ofn

‘Size or %lg_&oieq?lsa%g?p ﬁ g%’é Fﬁ‘ growt h was suppressed) when conpared

¥ereceiving control adenoviral vector

or buffer, w tTheESB akbtsin fattons in 7 di fference tumDr
si ze betv%en CN751 a%g control: trvtzaé.?’é%m%dulrsrglwégge e% gFt

post - ad 18 the:pycleus toghe eteplessh yDefeotsdn Biﬁtﬁpséssmﬁgés:ﬁhiﬂ? %éxﬁé&@fonad}‘ )
ARP- cont ai i adenoyect an effective cytofoxic agent.

A?(S:) or di nq#g \;ﬂﬁh rofeins.and g F@ 58‘9? ‘6€§°§ oY protein syathiesis.od be pramager of

-~ adenovi ré?LIB has been impiestédis ﬂa@'ﬂﬁﬁhﬁg@&ni’en%f 8 Pén%gﬁﬂ ﬁ’*@&l‘;gtmd' n%a%‘q&DP .-

pol ypeptldg ‘Jés |s understood t hat
“nul tiple®® M@daangntsmummremms mses adhtdm ffitivil. in

mul ti 'Ieg‘ﬂg ]Ea@ree b he sane, as Iong as an ADP

pol ypgpt 17 %gb}'eﬁac ta?q%%c?z dpgrﬂt%t g?ﬁ%‘?" «/(69?%@@0199«]2@16% As

d| scusse OVkes; EHB pidiibtepof X088 Bénsikes - i biting
I east one %uﬂgibpga associated wt hoa\aﬁ)%nglggbgehm a?%ggéoféuﬁ%%‘ sq S?%' !

assom at 88 Bxicity, preferably. ceI | death. An "ADP pol ypept i de"
i ncl udes f or nerpRfEy bove wel |- as any pol ypepti. de
fragment which exh|rt()3F;t0§l OKﬁgeé uncg §&e5 ToteIns rﬁ@é%loéemmaﬁ%ﬁﬁéleon i s -

associ at & rwvuml gquomeomomclmgthelmymaqam-smaﬁ{ |I¥-oﬂe}f§®8mph ? h o
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ADP pol- Y RSRN esi usi ng net hods ‘standard in
pl ague agsaﬁ e1n ewrﬁ%ﬁxﬂ olymerase. chhsdeh reginsof AdﬁelsMaﬁsqrﬂie)dﬁﬂat i de

I s a pol yipht#drd erie SR i ncl udi ng t he
S&tl re seguence gfﬁ%ﬁé%ﬂﬁ% NO 21%51%]‘3 pt%nenredel??b%yr?@ﬁ?té@qa maPng at 768

ynuc| & 7%}8 eapoBtitsnrespéetivelpP While/the B2 6@ promeRe isCthﬁQlehﬂ aktided dirlg 22

_llncludln e.entire.sequenpce .of SEOQ | D NO .Gvenanam oaC|d
_'sequence 5 %es&&,ut%egor} %ncfrs 1nd%gen enbo%@ﬁﬁletr@smgvatmmn khoBA earlyt he art

o deor gromsischeiiloioe Uler§ G0 oF BRI 1.0 gcp ol 02

| D NO 23 usi n& poI ynucl eo | de séquences 0 ted in SEQ
ID NO 22. Fur theF2 egily erometet, snappirte in AdSeRHEN 2705 2PDET; Sohdists oﬁaﬁlafﬁadl ly
‘made by $hps, Y

VIO 98/ 39368 fhinor transcnptmn initiation sxte ‘the latter accountmg for about 5% of the E2

BET/ U89812i‘m$6ﬂ14ts two non-canonicGKTA A0 dxRs t lg. to.obtain and -
test- ot her sequences from for &%ﬁﬁﬁ@s&nﬁt&nﬁgﬁﬁgﬁ §!P&F6R9 T AL _

serotype"g1A transcription factor binging s#EP- encodi ng. sequence may or may not be-

d t r | -specific,
;J Psgtrje ;agiffll?@ld an ec?%% ?tﬁ(r?orf t@%@?Pfqrﬁotﬁch‘F‘??t‘gSﬁ%cs Wﬁ!'@a‘;aﬁh@mega] ,t(EerrADP -

opzcs in Micro. and Imm. (1995) 199 part 3:177- 194

| The E2 late promoter overlaps with the codmg sequences of a gene encoded by the

30 o counterstrand and is therefore not amenable to genetic mampulatlon However the E2
early promoter overlaps only fora few base pairs with sequences codmg fora33 kD
protein on the counterstrand. Notably, the SpeI restriction site (Ad5 position 27082) is

- part of the stop codon for the above mentioned 33 kD protein and conveniently separates
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"5 . polypeptide encoding seque'r'\ce' -8 under t'ranscri'ptiprial control 'of a

“nunber 34802/
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 Oras, s upteln BUmRF 2aRAiTOR 6, Maies st A A OGNS A0 B nude

mce - ofwil etarggrvﬁﬁ 198 Rl r%sgiseg ﬁéa%foh% 'f—?angh@m %cells E4 ORFs 1-

Vll’a vectors ereln can be used In a variety of

forms,. 23 can be deteteddnaking vival DISA rbplmatleni andlatengdne dypthesis depgepderitde Bdusual | y

L]

D) _consigiss el PreombioRiiial ot e ARSI RS e ©
~ofher catlgih@dbEAUKIITRE ﬁ'%x%§ cﬁPBélbb’tﬁlhe&m Whick 388 1khe MB function and E4
- infectious adenovirus particles
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-nore - function 4rerdepragenti ap)an AER ¢1v1ngélbt her particulate viral forns

o Bamen an | WMo b s SRS Yo 306 (RGO TR A a0

facil'i t atdills Whi¢h ehédeiro@ins T thesateRodtusHM A1l rohhelﬂé‘ﬂs?fyﬁﬂoall
and pol yanmi nes, Thus, the invention also provides an adenovirus. capabl e of

repl i cat iGeging for structiuralpreteins) are probsbly requErd foradene i Eeplication: REhst lateat ing
pg@ fere ntéeﬁg dre aﬂ%@@% @g?gg%@%f the maJor late promoter (MLP) which is located in AdS

PCT/ US98/#45886 to +6048. . adenow rus repI icates nore in an AFP- produ0| ng
cell than a non AFP- pr oducj ng cel | Pref erably, adenovj rus

replicates at 1@ asdifionste capfernpenselpsiive puotomiq wdmrpywwwgyiw@e of
than non-{&f ré}"cﬁfjfég)l1@£ho‘ﬁeéohﬁyeteﬁb§ r?ée@?#ﬂi’ait ﬁ ‘%’FP FREUD fdndidhd L{Ey%?er

preferably at more prefera at | east
about 10-dellk dxmmAFﬁlmbladmmpwedtmsmlﬁlﬂys aivenﬁon can furthé¢rdaslidabout '

0 3 Ll g Rk AR A
hi gher, sée'nEﬁc E&ifaﬁﬂi?ire?;xf‘aﬁ'q;éllﬂtr@duck@ ﬁﬁf target cells exgges@%%sl%Fﬂp Sﬁ%éﬂ%ﬂv ﬂFﬁher

nost pref erably "at |east "about 1 X 10[er ferably,
t he adenaqupduring equicereelss Fonéxsimple,rin Afifaip nmmmces;g may bsdt(snx‘ahhe to epheioe's not
repI | cat e, or

cel|'s). 18e degreeand/or rate & qpﬁotgﬁgigtéabb\ﬁﬁéro,l L, evfesﬁﬁ,' g@g E?(gr oducing
.ade novi I Ugaturk f@)?paﬁii%ﬁﬁy hé#@ssﬁ&e%@ésfofﬁﬁé’ AFP-producing target cell. This could be

30 accomplished by coupling the cell-speclﬁc rcphcanve cytotox1c actmty w1th cell-spémﬁc
~ expression of, for example, HSV-tk and/or cytosine deaminase (cd), which renders cells
' Capablé of metabolizing Seﬂuorocyfo_sine (5-FC) to the chemotherapeutic agent 5-
_ fluorouracil (5-FU). Using these types of transgenes inay also confer a bystander effect.
. _ 30



al'so be selected to further énhanee targeti.ng. For exanpl e, adenovirus -
_flbers mediate - - . . primary contact with: ceIIuI ar rece t iding
in tropi SWP98BMESe g, Anberg et al. (1997) - CD%B%E 244,
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pegy! at edenehdnd withirs ﬂcha:)rqgmmgs raaintained (i.e., cordaiaedhin thesadgaevirusixedtone

cenovi ;AT s g AEnEer T AR e PR BEIMLAS, BB B opce for e prondE® gotes
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malskld ng a@@ﬂﬂgzgﬁt'ﬁnllﬁé‘ﬁpmﬁﬁn(I%@J Virol. 66(0y86283-aThus adensyiral vectss nal | y
Pre ks e fald B ADP IOk Ford P dotl R AlortEbd Borent. meling ot~
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_ no:;‘b - expression of late genes) is also obtamed and ligated to the ADP coding sequence. The

- ADP coding sequence (wr:h or w1thout the Y leader) can then be intfoduced into the _
adenoviral genome, for example in the E3 region (where the ADP coding sequence w111 be o
driven by the MLP or the E3 prqmoter). The ADP coding sequence could also be 1nserted



coval ent attachment, the attachment nay be via electrostatic, hydrophob| C,
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crossl i nkﬁﬁ? ‘ﬁ@“éﬁfe % 297 PRIVPRPYF Gemsnant which axbibiGARE fimedienng
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Vr;a f Eeczioadenow LS Pr e abI % the QE)ILTB Sllgring d%gise 2 %ollygep@clgdtels\ég&e%ge d:[apqgtgd rn? acted.
- . 'SEQID NO 23, mcludmg the entire sequence of SEQ ID NO:23. In other embodiments,
the polynucleotide encoding the ADP polypeptlde is depicted in SEQ ID NO:22, including

30 - the entire sequence of SEQ ID NO:22. leen an amino acid sequence of an ADP it is
pos31ble using methods known in the art to de51gn polynucleotides that encode for all ora
portlon of SEQ ID NO:23 using polynucleotlde sequences other than that depicted in SEQ

- IDNO: 22 Further, given tools s_uc_h as deg_enerate-ﬁr_obes that are re_adlly made by those
o 32



The -pref_erred mﬁski 'ng' agent is PEG. Pr eferred activated PEGs include, but

are not limted to: nucleophilic crosslinking PEGs_such as
t er ni nal %gG, PEG ami no - acid esters, PEG hyHFE’?rS?Fé e
hydr ochl ori de thiol PEGs, and the like; car boxyl PEGs ~including
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cel I s compyfsidid aldk vectors
.descri bed herein. B%‘f{’r‘]méﬁ" ary t|c anal aryo den°§1’g§1t‘?ec€‘tquz can be .

used as | imyuasgercpackaged imtpiothet parfieulatewiral fnme sach a5 H&Vltor HosV; s uC h as
a%’ opri acgmplexed with agents (such as PEG) to enhance or dampen an immune response;
- ccomplexed with agents that facilitate ix vivo transfection, such as DOTMATM, DOTA'PTM; _
. and polyamines. Thus, the invention dlso provides an adenovirus capable of replicating
‘ preferentially in AFP-productiig cells. “Replicating preferentially” means that the.

' "33 '



replication origi n(s), are present. For conveni enee, sel ectable markers are
al so provided. - - Prokaryot.i ¢ host cells include bacterial cells,
for exanpMO9839%46 i, B. subtilis, and , mycobact er i RCT/VPA§Q4084 -

. eukaryotic. host cel I s are yeast, insect, avian, plant, C .elegans 30

(nenot ode) and manmal i an. Exanpl es of: fung| (i ncl udi ng yeast) host cells

car ede ~ adenovirus cqﬂmzﬁeﬁ hioee 1ri<éxwgPB4pmdwﬁrg dthrharsa %dﬁ AFquroda.)c,m§ﬁak:| es of
Candi da i i.cans .an rata, | us.

" nidul ans, @’srfuﬁt%gaw@ POYHHSIEP SRS &t eggnﬁm@ ridyel 1h A pro%umﬁagelbsf. s,

- and Yarr o Adnpgry%&&c@%gigl ﬁ%fe%mm%'a%eu@%ra h?gh%r,%e&%u sledfpuse L
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© PCT/ U898/ @Bﬁl&é-fold higher, more priférablylahEait aboid K)-folh h@se shlimmire prafmbly 4t CHO)

- conprise an effective anount of an adenoviral "vector o

Celnieil ceI‘F*’ét %@é‘ﬁgﬁlg%l%l vy VSéHEKéBmf%?PbIM@hEPSt@gPPQOzlrf% i %q?g P more
origin, rr@yef@ﬂagg, aﬁ?edﬂ@ﬁﬁmt gl@?rf?}aytgtagg& E{}g@ﬁ%l Qilf };ﬁgf@];;efegggjy Qﬁ%gsamt be .-

described”i n erein e any
“‘cel | s t haabputddi6doldriglwer, most gnefetablynat lEast about 1 X tﬁthrgherkﬂkbmnpreferab]tyg vat e

AT TR O EEY ST (P S

conposi ti %b‘hcategﬁt%Mmfs”iﬁ%ﬂtﬁlmﬁmducmg cells). conpositions, containing
-the adenoviral vectors described hereln: Such conpositions are .

usEf ul for adnilfamsadeapvisal vientor ispackiged moaimalda;aome,rthcradsmwmg 1tsdiﬁmely:gr ee

f d /
7 v auarioo B ap P s futhol e St 6F e sdebovit doelpe el .

phar maceuipkigiiry yoxﬁsmﬂﬂpéalm&mepto@@; mdﬂgqﬁ@mggﬁposséet egnﬁ]mvst}g%bglg @g;/) "
| I nv | i

phar maceuthino| 337:230c244: dbp padicolapi is’é:genuwf@nsadpnmm sexstynsydismayed tropism

ot entor afo RS sl ope sngop s AL AEMRY Tl p Rk AE0RE, SR BBl

soldut i ons sasgenen) codd lbe usetbtocfirtherSpereade@et-spedificitylof@it@xicity andibdytdipsis) |
“emul sions . and the |ike. Fornmulat | ons for _parenteral and

nonpar ent er al AR SemeEMmbedimenss: a Prekagrd pdenoiaus vector(s) is complexegig 2aar e set

forth in e erXE S
Publ i shi ngg,??lgg §e$09§%§’ﬁngcg%§ef %:jltn: aﬁgﬂéﬂﬁgngh%ﬁg&}o Flggg’ 7 yop%ﬁafchzed
and/ or - (covalently or aomnsvalemlyedo ﬂmrcapsubbrdtélﬂs afihe adertoarﬁruy \geairtisudarl(y thel udi ng
t hose pac a virus, suc s .20 enovirus) of the .invention.
The pr esehf‘ beg RrofFims: @%ﬁﬁﬁ%@%@%ﬂ%@ﬁ eRPYIgSA Wc@a%ﬁ’gtbp Apgtant

% or (s) rh&kﬁ%t 0
: d:aza%nost i émgﬁg?%? “ho) }thg(? |Wr1113l pur pds %eﬂts 1J BfR3 sk E@@?EB%?/&%%% M)ars%(?\dg
"~ Procedur esdmnvngsﬁsm ad\tam@emwﬂdeeto (n)rthe)masidng) gf thleladenmmus surface to

I abor at ori es eri ntal ratori-es, cal. pracfi.tion rivate
i vi duaPasion g Seiteiiatod anfngles bonsys MEich Bk mGHIPR G B hisgrelig © ©
detect t h@yﬁﬁﬁﬁ:ﬂiﬂ&ﬁlaﬁﬁnﬁﬁ%ﬁ AASHSIAE pARicles by reduction of nbﬁ‘-sﬁec‘fﬁ% LigRhafice
b|olog|cal sanpl e, - such as. bi opsy speéci nens. The klts of

the inve nme@harum thecbodii (helemaciopbages.cate.brIndbe &7 vibe doriextethe siystemis t abl e

] ddi | h
Pagkasl N0 geility b b e PepBOR sl b SR B AR o BIIPRAGHNCS S e
devel opi n§mfraggdticity, bad &lcfeaséEBioBisRbutBn with a de’ébbraﬁ@ﬁﬁcﬂearﬂiﬁs%ﬂ?/ tholiver - -

detection, control_sanples, instructions, and interpretive infornmation.
and spleen Extensive research has been done on modification of proteins and lipids wrth

hydrophilic polymers (especrally PEG), but the 1nventors are unaware of any other use of
ma__s_kmg agents in conjunction with adenovrrus or adenovirus constructs
30 ' Accordingly, the invention provrdes an adenovrrus complexed with a maskmg
agent. Preferably, the maskmg agent isPEG. A schematic of one method of makmg a
- masked adenovrrus is deprcted in F1gure 15 (see also Example 7). A preferred
embodiment is a masked adenov1rus compnsmg an adenov1rus vector(s) described herem
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~Preparation of the adenovi r us vectors of the |nvent|on

38 W0 98/ 39465

. 98/04084-

- PCT/ U898/‘6,2(?§I39465 The adenovirus vectors ofCT SIS i nventjon
can -be prepared using reconbi nant -~ techni ques that are standard

in the-art., Generall is inserted 5

adenovi r a1ty gﬁgo@fpr?%{‘rgagg{bo f eQmpising A pegylatyy Fge@é( 1S c‘b@ﬂ’é%‘n% 2t hough.
lat e genepdeho¥s described heremb Thy Sﬁ%tloﬁglsé‘ﬁf)ov-fﬁ &&ﬁodﬁo%ﬁ&%@‘ﬁsb‘ ﬁie@g

ol i-gonucl eotide synthesis (if the sequence’is nown) o

- reconbi namskﬁdtadauewwat iwhich &€Rvideny ﬁmmrtbsda:scnpmmthemny rres) Convem ent

restriction si ejther int t.ural uence- l, nt rgduced - |
by met hods sucfln‘lele masking agentégayhl?q ‘E}aﬁﬁ'e}l%?? Pa&l“feégé’?%gs g‘i’Fe@“?sé"e nd PCR,
prgvi de agorhpiegahd BhuiditeFuh@londfityAS bbtained. Most masﬁﬁ‘?age%é%’ﬁtﬁn@@ -

conveni ent restriction sites for anneal ing (I'.e., 1nserting) an AFP-TRE
can be enefmmercial sowices mmoﬂna&vtnolydlsmrslslmblaann Arthe FREed mblegulat veijzht d
recombi na net hods

Potynoc! et maskine pEE RER RS S5 rbaon et mgleculsr weikhts mHvRIRg oy be
~obt ai ned. pthival Slofsedpk dvei@ftﬁ%s]dlﬁg iékﬂtsﬂ.[s%ful $YARsIaAg ﬁ&@ﬁbﬁﬁées%&frﬁﬁ%‘té by

r econbi nant nmet-hods,  and/ or by obtaini nQ%dt he desired sequence(s) .
f rom bi ol tbgulesimts@mleg may have nominal weights ofahent20004p ab@@itiﬁ)s@)oapmferably,

oA ol noptiobs ZRAERY AR A0 AP iRl PP RO B A5 OB morerme BT, &

: pr ovi di ngaBout 5000 to aboip20,008: Pie@hblihe nbREh=D ﬁmlé!&&ﬁﬁf il id 1665 A SBbES
share at | east about 500 nt of mddle i on for honol ocb;ous

r econbi na#d:800, merepmelsrapy lesethan a‘?ﬂlﬁté R:080, lagrecmefer [ lessithan gbout 750 o
d de d h
orovr ai mtiord prERkRY A i Al SUR e R MR QiSO IRBLET. 0050

transcrl phéminaf molecumr fwuight of leésethanabait 5000 Da. Mixtire@86diffefint W&téhltom a
- TRE for propagation of the adepovirus. Plasnids are

erally 1ng agRaTe M9 conteRlatet-e host cel | such. as 293 cells using
_appropr| ate negps nﬁgkm may be coy %ﬁ{z‘ﬁﬂh’&{ b&{ﬂeﬁlﬁ&ﬂa&&d‘:% 'tl'ﬂarﬂa% Hl?cﬁmsomes

AIternatlver, I n V|tr |gat|on and
porti ons cfvaidmtattabhment, rtblssatmhmentmaylbabmceléImmacL Hydraphobic] excaffinitg ombi nant -
adenovi rus_der.i vat 11.¥le cogwgl ni n? all_the replication-essenti al rtions of

~ adenovi r yltesactions. agenis psrd fopnonspovalend adachyraf may beap search
11: 6003- RRAxkEng Bgé:ﬂ:gé‘ eetthé‘tnasl&ﬁﬁgg%\h nthesized ormodiie@ko cirtain

ssg %{'ﬁé gﬁﬂu
“ For . conveni ence, p asmds are avail t hat’ provi t he nece sary pOI‘t [ ons
020 . chemicaldeoigti¢snas nonhdlwfoumpm ma‘xikiﬂgragem) ( VaSRing Geeres i Fod 2) '

065 "pr Sl kB e kb SR Ml R enb o '
Bi 0syst enBavelben mbdifd 6)syRitRYiZEPS dohfid,icibice 3RFetRE%HE B3 o Wet N &
~deletion in E3. The deletion in E3 provi des roomin.the virus to insert a 3

kb AFP- TRedenovirus surface by elestrestatid tarasionh Megativale thargebmbsking agqutonot er .

| ggt L et %cluﬁé %?a@dngg%gng %?CII ntdiis phgsphate groups, sulfate groups, carboxy groups,

25 . and the like. Quaternary amine groups are useful as positively charged m01et1es for

. electrostatlc non—covalent attachment of maskmg agents to adenov1rus Maskmg agents
) contammg or modlﬁed or synthes1zed to co_ntam hydroph_oblc groups, such as 11p1ds (e.g.,

ﬁhosphgtidylethanolamihe and the. like)-.a:tc_l_.qther hydrdph_obic grettps (such as phenyl o
| * groups or long atkyl chains), can be cbmplexed to adenoviral vectors by hydrophdbic
30 interaction with stable hydrophobic regions on the virus. Affinity masking agents can be
| made using any small molecule peptide or prdtein tavhich binds to adenovirus. The afﬁmty

and hydrophobic mo1et1es may be attached to the masking agent by any method known in -
e L | the art, preferably by chemical crosshnkmg with a chemical crosslmker
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PCT/US98/04084 .. - located on the opposite strand fro ,

(r-st r'and_)"(oﬁé?%ﬁﬁ-provi des an even. | arger E3 d_el"’e?%%b(oé??"- _
addi tional 0.3 kb.is deleted). Bett et al. (1994).- . _ S For

mani pul ation of _the early genes, the transcription start_site of Ad5 ElA is
at - 498 themaskiag agentdy egvalently attaghed e cliemica) cosslinker és prefas@dyin t he

AP TR AP PRI 8 o mgsiing acktodfe MRy TREDAERe R any

pol ymer aseréftfihKercapsbile 6fcreRig) a covabmelibkuge i brigge bétaten memkmgeageﬁvandbe

limted to the Ad5 genone, or_may involve a portion of the plasm d carrying B

the Ads the adenovirganBifeet qopgslinkipg, in ydyigh e adenoviruy, prasking agentand a t he

et st o GpHRE OSIREA 0BG E arereacted, may'th citip TS s RAChVRNF Ritak O
- wher e overadepgting, psihgreis climitd erassliviler kodwh hethe agi witich will erbarecrassBiks

seqguence change resulting in.a unique restriction site, one can
provi de f dietveghdhe masking agent approfemn. Either the masking agentor theadeppwrus avvi des.

a nore detaqi .1 Dt . i gal ' i . E1A -
is under A%I—I’h%ggggﬁg) frgﬁtﬂ.hg ng;hrﬂ&h&;g&%\f” Eﬂh/gy@%%%rgircms%g#@g? Wélyreg 'So be
~used for iwitletieiton mbleaules (el REntasking gpém heayfeAnodified to addldminEZBypsonot er
of _Ad5 consj stts of a singl i gh-affinity recognition site for Spl and a
S pos " Woiing B 4o B ceotblinkad 4 s pAaneYisob by SrOTking Pares Phish resc HRALP. TRE
in this aminesg. regi on, one can provide for cell-specific transcription °
of the E1B gené. By enploying the - ~ left-hand region nodified with
- an AFP- TRE r egiPreferah]y Fithenthe iniasking mgbmttor theoadenovirus is firstiaotivatetlloy regction

AFP-TRE to requl ate .E1B, the resulting .adenpvjrus vectar w,l | be, 20
dependent PR STITEIRIIRE agsntcPpre °_tFﬁ5 8‘??3?}!’33‘3{ e FmoEL %Pm%ieﬂsgg@fgﬁmof
both E1A apddbrdd¥irus. The activatiey 38Hli6n preérably €5l il BACordRothbRENIESSET | PtiTon

of how such constructs can be gﬁepar ed. _ Simlarly, an
AFBSTRE ¢ smosstinking agenten polacslerni sasking agentgmore proferatNy aisingle molecule of

expressio Jespecific. The F2 early pronoter, pi ng 4i.n Ad5 from
27050- 27 1&6&%{’["“@ agent peg H;gﬁ‘escpge Q fmagl“)ﬁl@j a8t eacliyatEd nskine B80T on
i ni tiati oradshdvirusti¥ thehahixed withadenvirg (if e mbdkidg dfent is activatédpd?imdskingE2

transcripts, two. non-canonical TATA boxes, two E2F transcription factor '
bi.ndi ng siagent Girthe adenoyirus isastivatedrunder thg@ppropEptsdrastionicorditipag tofomt ai | ed |

revi ew of : er. architecture. ] et -al .,
o) 0 e Lo, RSB 8naRE, BUARRR .
Th@0E2 | atadepovdrmst er overlaps:- with the codi ng sequences of .a gene encoded
by the 30 ounterstrand. and i's therefore not anmenable, to genetic
mani pul at.i on. Sfe,n’efj g agent1s E)E% gpé.'F WGQW@%@%W&H@, BHaE ey a
few base pahfiad i hikcISSHHROGOSSIRRA 10t a8 8id‘{dRminal amin EHELRiRD (he
count erstrand. Notg%lf}glﬂtﬂe %Sp%aﬂl?eim;t rsf)gcutc?g%gg%%“?%%mbngspi%@opr?(g?@é‘%] S
~part of t tegidsestqrs,REG hyfraring hydmbhlosideshiol BESH, 8@ thlikgroatteixpl BBGs
conven eNtnudf Yuliiste PEG, carboxymethylated PEG, PEG-propionic acid, and PEG amino
25 acids; sulthydryl-selective PEGs such as PEG-maleimide, PEG-orthopyridyl-disulfide and

 the like; heterofunctional PEGs including amines and acids PEG, NHS-maleimide PEG

and NHS-viny'lsulforie PEG; PEG _si_lanes; _biotir_l PEGs; Vinyl derivatives of PEG such as

~allyl PEG, PEG acrylate, PEG meihaCrylaté; and the like; and 'electroplﬁlic active PEGs,

including PEG succinimid?l succinate, PEG sugcinimidyl succi_namide, PEG suc'cinirrﬁdyl
30 proprionate, succinimidyl estei' of cari;o:(_ymethylated PEG, PEG2-NHS, succinimidyl
' * esters of amino acid PEGs, pendant modified PEG NHS esters (such as those available
- from Innophase, Inc.), PEG-glycidyl ether (epoxic'le),' PEG-oxyCarbohyIimidazdlé, _PE‘:G
nitrophenyl carbonates, PEG trichlorophéhyl carbonates, PEG trésiatg, P_EG-aldehydé,
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- PCT/ US98/ the maj or E2. early transcrlptlo site
‘and TATA- gvé}lr%é}ﬁéf protein site fromthe " upstream t%ﬂ@%#ﬁ%? o
fact or bindi ng sites E2F and ATF. Therefore, insertion of a PB- - ’

. TRE. havin el ends into the Spel site in the 1-strand would disru ft t he
endogenous 1socyanate coplyppss of gﬁ)‘!}bﬂ efier pgbmaleir adydride, AEG winylsulfone,

AR-r estr | or one
ot “ose FESR RRARFEOL oot SOBRIPFone & silin o, The goffpiedPBCE
t ranscri pis prefesatdy ﬂ’EG-I\IehycBoxysachmitn’idﬂtduyclﬁéxn%fiﬁ QEG-klfcciFﬁﬂﬁ}iD S¥coihate 5638
and the first ATG CTG of, ORF 1 is, at ;35532. Virtanen et al.

(1984) J. mqrspwfgfbly%@ébydmymcmldyl succinamide. of the above strat egi es

© forg the other I f

The trancr py ok eRendiad TEad Sl Ay RIS BB A VD Bvee £
region, tieheding, it not limiteditvs lipedonmmes, @iﬂrdh&ﬁmfegm&néthcdmdiamém 1&ioSvn

per f or rred ng L6 el ls. (Wi nber et al , (1983) Proc. Nat. Acad.
Sci. 80:5¥gHe 5%‘8@ Q?rlFlb‘Fld’l’P fe/precipitationsor eleciroppratipr), direct injection, and
conpl.enmen ese
cogt i gntgﬁg%ﬂ&ﬁﬁnﬁﬂlo%y ""l‘ll&%éa?xs ﬁ g%lg%gygwm 8%}?5%13 $n la@%%f%{rpgﬁ lh\é‘ilal‘t‘rclhﬁ

Pr epar at i adcmrADFbcmdimiudlmltsaﬂnm@us wall ay éeitgpsaddilobativn gfithe'cirgdteells

4| ned z. gtﬁ l nd known in the art. If the ADP encodi hg sequence
o be [rftrBaThedhe pellsarg rpwiro.orinvivo). i nserted reconbinantly using

.TTEt hods such agfideass agasikd g‘le@ @feroRirk %ﬁpﬁ&ﬁm@ v@ﬁﬁrs@nar\?' be adrgﬂgtered in an

“Alternatively, an adenoviral vector already contal ni encodi ng
sequence Apropriate physiologically geckptablecwms¢rrat atdose oﬁabmublm 2otabuectodt. The

N T T 1

pol ynucl egdmffisteled!ad ¥iebtde Rkl &!(B8 D03y grt
and are descri beec? |na?l§e%%x§rrp > & ﬁétepackagedasavnjﬁ OJEIQOt1 8

pr lép ar at i abousflORe ggof aaaéwwrmlmeomrcgm be edmiiistgredo Thasdecrwguragwor(s) may

and, the B8 SafigAHATEP bk 0L bl S L PSRt SR BLRSRRY

t hor oughl yespoukeipoténnial 6f the hbat| £91 e alds be administae &9lﬂlﬂﬁk§le apgultifeorBSki ng
agent. Coyal ent crosslinking is achieved by m xing the : reaction
conponent SUEFTLHRS- MW%CWF%EWQP%HPE thedmongs gpsporsemay dadiminished -

Ch I th Th

exggl C(raeac |I(§1r?lo %859393 ?l&hﬂﬂne%u%&g&lﬁs %gs%gd l'%ﬁ é%?vxgi v f‘%g%‘%rﬂl?& \?\n T

v&ly accowithogt 4 mdﬂgennimm rﬁipoyis@flf pheckaged 5§éndtlk@ Wnﬁhﬂ)rinh&:ch as HSV, an
nodi fi cations (|f agé% o the, PEG and the adenovirus, as wll be apparent

to one of 2TRpMYto; nistered;1f, basgdon Wéﬁrdtlﬁmﬂm.ahgutég@mam@mmﬂ he
| t {\Phi
0o ] ALmich seangy bbihabi S5 e cxamplr, putlia i THESAN ppfi S50 B

pr ef err edemapiricalyed PEG, PEG NHS- succi nami de, the activated PEGis :
preferably bet he crossl nking reaction, nore °

or ef er abI y ab On?xe-frmt 1pyeé¥18péxl§p§>rov1§es-rlil\gst cells comprising (1 e., transformed with)

- 425" the adenoviral V}Q:t&%/d%%ﬁﬁd herein. Both pr ti
PCT/ US98/ 04084 adenovi rus ?n tﬂear%cr) ocss I n gou?tlalg%tcfgﬁc?n be

bet ween 1gqegras]logg1@s seqpences requisite fcprrmaimteabﬂlqe inltieat ho &, such as appropriattO[ err] .
R S T L AR A
7.5 and 8Pro&@@dhb@10§te@‘ll§ 'irﬁﬂhdesoactenal cells, for example, E. coli, B. subtilis, and :

o mycobacteria. Among eukaryotic host cells are yeast, insect, avian, plant C elegans
30 " (nemotode) and mammalian. Examples of fungi (including yeast) host cells are S.
cerevisiae, Kluyveromyces lactis (K lactzs) species of Candida including C albzcans and
C. glabrata, Aspergillus mdulans Schzzosaccharomyces pombe (S. pombe) Pichia
: pastorzs and Yarrowia lzpolytzca. Examplesof mammalian cells are COS cells, mouse L
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preferably run for 10°to 30 m nutes at" a térrperature‘rangi ng from about
- 4[err]C.to room 5 temperature (about 20 C).

Fol- 1 owi ngWO8/3465ss| i nki ng reaction, the nasked adenovirus H@‘Wﬁ’&ﬂ%ed
“fromthe ° reaction corrponents The separation may be acconplished
by any net hod known to one . .of skill in the art, including
chr omat ogealn LN CuPtdetls|Cliinese hatmster b&aerCH@Ic@ns human embryorﬁbkidﬂ&jr (4ERphY,

i on- exchan e chr omat ogr aphy "ar hydrﬁg, obi c interaction

chr omat ogFepnynd Sfrécan epmonerkey Golls-nderppus facyis| 0FHER O om Reltofqmphibign
~dialysis, on%m, may alsge belisad. l—lostasé/ tBfhs Qfef H*o%aih'tllé &"E‘Eﬁcpﬂeed not be described in

Met hods usi novi rus ve ors 0 he T’ nvent1 on The
subj ect vdethxl therefra nSuitableslestt Eells ﬂso/mcledo'my ey tiodt pmduoem or\/ﬂnyqi‘owid | vary
W t.h the ﬂ’é?l red or intended result. Accordingl the present I nvention

i ncl udes wido activatg an AGPr hRE {whether thisi profein is prodysed Ratselly Sov e.

In one e hﬁm thods are provided for conferring sel ect i ve cytoxici ty
in "6 ce l‘! whi ch all ow an- AFP- TRE to function (i..e., a target
cell), preferalihy pmsélhtsn'eemlonsmongcludes composmoﬂsFEthmimg pliarﬂ&caﬁithhc'[ ing the

cells with an adenow rus, vector descri bed here Cytotoxicity
can be meSYTPRUIORS; FRptA ¥ eé’§§‘£§"s"ef’l‘?rsc ‘llf‘é"‘ali’qd heggian S&‘éh @@P@%@P@ﬁsﬁrén 20

[err] H t hygdegy faﬁadrﬁﬁf?srﬂﬁoﬁtzﬁ 91‘90, Jﬁ?&%a‘n‘i 16 YodtheRr ‘measuring the degree of transd;ﬁcﬁolr?t her
enbodi ment, nethods are provid ‘propagat I ng an ag 8
spécific snstoreffdctivewdss bf edll killirgrin Af iadividualo Preferablyg thesp ce:hpoﬁdi)d»ns faﬁhisfal ian

-cells ressing AFP. T net hogds ent ai | .conbi ni.ng an
adenovi rugorf}@aﬁeoarﬁ\ﬁe‘l“ﬁ g@é’l"l?ptagl% exclplent & cempoyy P%Fsél@é&’(ﬁﬁpr us is
pr opagat egbmpgse an effectlve amount dﬁ‘@ﬁtah&lovﬁﬁp%'tdl%ﬂhlﬁl higsi et hods of

killing cells which allow an AFP-T unction, such as cells
expr essi nghmnaceumaléy m%p@bb ka:lpmitl @e smta’mtfr fos sy@emmrﬁnnnm’gaﬁdmeto

m xture o n now ru : vector resent.invention. The
mi xt ure ol“d 1lx|1a§15 e 53a e °rm§’e‘ m:frallnSS%]PEl SUSBTIONS: SEIE norg
cdscer OUSpaﬁ‘eiltE&I polatlond Grbralenaizng of Qﬁsﬁéﬁsﬂfns SiDfh water or water 193] &Ruldfonk N
vivo m xture or_in_vitro mxture. The invention .al so

‘includes #it thsdikes Eprrgeletions fegp@énﬂesal and sonnaransealzdrug eliveREare known in the o
functi on, aﬁ%@aﬁ%e?ﬁ%%n?{é%{?ﬁﬁ‘ ?Sb haceubled! s%e%cé’sgl&%'Ed?@?’}g'% These

net hods are use‘l’ monitorin F(nl cal
and/ ar pthblmllmm (Cl 990)0 d’ﬂﬂm‘m«enuoefl campositions also include 1yoph111zed and/or-

42 8/ 39465 ' '
PCT/ US98/ fﬁ‘—&%ﬂ&ﬁuted forms of the adengyipa! ygetrrs (including thesepackaggdeasiasyirysnsuch as
exper i m”icféno@frpﬁ'ofﬂl&ﬁberﬁﬁ)h“ ng. ‘For these -~ . met hods, cells of a.
bi ol ogi cal sanp are contacted with an adenovirus vector, and

"replication of Thtpreacdmventiah alsecehoompasseiddxtscb&@mwg meadmbvh‘ﬂlvﬁctot@)aoﬁ arrpl e
can be copt act ed wi.th ag adenovi [ us |n which a reporter gene is -

undercontioivertion, Theps l?‘lgﬁicanlﬁf’dls& shagngstic and/or menifosWZ PURNSES gene
i ndi cat eSp:rTeiHi‘atﬂ ¥ SHI8ne! Pﬁ%h&el lléllx% ﬁlek@lﬁt@&nfﬂé SeHommE® by U%Eégon |

such as AFP-producing -cells. Alternatively, an adenovirus’ can
const r-uct abotatprigs; e;qpeamental laboratonegemedlcairpllacttltmnedsl gr priogte individuats. deltsl
S 'ir5v' val erﬁbc%lg& gy thiS ljn%lant‘lzgnnftlllow S(?IIICO%C 0 detect'?Ee presence of AFP-producmg cells
m a su1table biological sample, such as blopsy spec:mens _
The kits of the invention comprise an adenoviral vector descnbed herem in suitable
- packagmg The kit may optlonally provide. additional components that are useful in the
' procedure including, but not limited to, buffers developmg reagents, labels reacting

30 surfaces, means for detection, control samples mstructlons and mterpretwe 1nformat10n

-

- .Pr_feparation of the adenovirus.vectors of the invention



gene 'may encode, for exanple, anti bi ot'i Cc resistance. The adenovi rus is

i ntroduced into the . . biological sanple, and |ater’ the sa Ie IS
treated WHOPBSR4nt i biotic. The presence of 10 - - surviXHj

~expressing antibiotic resistance indicates t he presence of ceIIs mhlch
al'low - an AFP-TRE to function, such as cells produ0|ng (or.

capabl e of proditsi aighovifiR. veétors of thxs inventisnictmbé prepared mgingatcaalmphe | S one

present. Estalu s e S & e AE, Benfhl AR AFETR st & i 1 whi o

cancer ous adenoviral gene SiShiefest I@gésigx%bﬁgon‘é'?,m&@ ‘éﬁ‘rlﬁ%eﬁk@ RAURREH 14tk %Ené(?lr Ry 0MR

cell's, are suspec to be p I's can be obtdi ned, :
for exarrplbe uséd). eedlFe- "HKBpalyboprepaﬂ&dmsmgrc@ugomhclq:mrdceunﬂlesxs (if the sequence@el I's

t t t t dit
el et | vo Known) of TeborGiant gt CufhALPCR AT Frbion ot REDn B BB Mo s
ARP- pr odugedigetd] difes Cé}ﬂlepﬁl e h@ﬁ}a?q rﬁ)-DNA sequent® P ntrdtugbd B? ni’e‘il?&ié%u&ﬁ" at

‘detect adenoviral proliferation, - are standard 1n the a
Exanpl es @b oligaimcdecdide slirdctad sagtagencms aniPCRyprostide andnsektion sitecfot an AlFRr st

oot e | gy ASERSREY B ASHEE ot s ) PR B S SRR e AP SR e
det ect ed Ryn BB3aginkA8d 9RRGHE 5CaRITAME bAkn RINA TIER hkieg sta@RardWBé dihbinant

are al so standard assa The invention also provides
melhods: oﬁnﬂtbeﬁsﬁwangﬁsﬂ%/(éligenotype of a target cell, . ~ conprising

vor o 59 " PopEleckBbl i e SRRERAGKMADHRE! BEpirRLARE AT b ™
The i nvenigb@inddisikiestaiizad deRdo el thedst, afchdRRERREI @suﬁdsfgosy SRbinbiaant h,

preferably a tumor cell that expresses AFP, conprising contacting a turmr
.cel | wi t hmsthods, and/or by obfgiswngthe dpsitedseawense(s) fremi hiologicabspugessh t hat t he

adenoviral vect r | e[ective :
cytotoxicity fo‘%i %.%1 éecﬁol} %ﬁte%gggen?& Fhﬁja:e xﬁplogznggtw& a@é%&dgdmﬁy 30
anys means plaseid providing for the léfoldnddegion off udermimﬂ: hnd the @tHep plashiad providing umor
si ze, det ey mi ni ng. whet her tunor cells ar Lagrol | feratl ng using a

[ err] Ht hyoR Bemieht Renstissions Whre the two plasmids shgrg at lsnstabamt 100ntof mddieel | s

" Suppr essi n f taf es-
chonp g, - G b3 ol 30 90w, Bl Bl il w20 05
43 ~ independently @ipa@adidtowed by cotransfectlon ina competent host prov1d1ng

PCT/ US98/ 04084 "~ shrinkage Suppr.essi ng" .t uno h.indi cat es
o oct SP%lermenting; enes 45 aPPARHAI B fhe 2DpIOpriate HARGFHALABqREIERy

copg act Wigf I&sanéerﬁ)ﬁontffcfi‘ﬁ‘ 2 oA TRE: oY pr@ﬁgﬁﬂﬁﬁﬁ"ﬁhé inenﬁ@ﬁ’ﬁso 'Plasmids are
descri bed herein.

PHIMHALAN: hout i

I nvention al so provides nethods of -

.lovering tesacraly mtsodomaxmm arovitabig hosmlkmch 25293 cells usmg @pmprchte/rmianad of

conpri si n ni ster t.o th i ndi vi n adenow ve r .o |
present. ﬂ(ﬁ}ﬁﬁ hlagf’ﬁ‘%% ROmGYi gg 3?187'" vgr % Q/ftéﬁ n&{ﬁ%{}om c
towar d Ce|1éf5-hand portlons of theQdeisdvitils E&ﬁmwaaaf aléehd usgd rtJS BnstrhorR onﬁsinkmm rkers
i ncl ude, -but are not -limted to, K2 :

carci noe rr@ﬂ?'@m’il@s Setivetive. containing el gre mphwnonwgsqnhel P%’U@m%éfcﬁdem\tmmr

et are’ nienihe; BIRE:beu 18D MlertchiRabeBtthlry. KB E BRI T oo
~ i munosor bebiroh$3a931-B88.SA), using - - : ant i bod| es specific for the

tunor cell marker. In general, a biological sanple is obtained
from the i ndi vikipigpnyesiense: plagreids areray algathaém@@stba;xece§mpamom ofL| SA,

s perfor ggh Qirus. Plasmid px . P&A@k%n?%ﬂ (FS¥2) THR'16:33-42) contains the wild-type
| left-hand end of Ad5. pBHG10 (Bett et al. (1994) Proc ‘Natl. Acad. Sci USA 91: 8802-
' I_ 30 . 8806; Microbix Blo_systems Inc., Toronto) provides the nght-hand end of AdS, with a
- deletion in E3. The deletion in E3-provides room in the virus to inserta 3 kb AFP-TIgE
without deleting the endogenous enhancer/promoter. Bett et al. (1994). The gene for E3 is
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The invention also:.provides nethods of treatnment, in which an effective
amount of 15 = an adenoviral vector(s) descrlbed ‘herein is

‘admi ni st ewedbs3e46sn i ndi vi dual . Treat nent using R aacmwm@wspal
vector(s) is indicated in individuals with tunors such as -
hepat ocel | ul arcarci noma. Al so indicated are individuals who are considered

to be at Jodcated on the opposite bRindRMR |B4F(t—@ﬁapﬁ5PpB$ml pbeidedb@andarget BS! udi ng
cancer), such as those who have ha - famly histary of the

di sease( syelemmtaaradﬁamah%akane@eed)t HRatt ¢tab (B¥M). resected or treated in 20
some ot her fas?bxoﬂmnﬁ‘dfatﬂloﬁ%eﬁﬁeegﬁg%@ﬁ&p @%&gﬁogﬂtahoﬂe%ff 'ﬁﬁQH ity Of

adm ni stering nov1 r vet he | nven I on~ Wi depend

inter al i 498 iy the YEBG atiresitelof MBI A protein is at S560[A R EH8geneme N TAR region
serol ogi cal indications and _histolo g i cal exami nation of tissue biopsies.

| Gerer al | ysandbeoped faciosertienof avABBsIRE oA resiﬂﬁtwrs:tlt?gnahbweﬁ yeaddty vect or ( s)
s 5 Semployﬂ'x%ni&(ﬁﬂll?l%leasg%1I ik R:% C@d#ﬂ)agilheﬁ% ve At is %Exﬁ%%&p&d

above. € anoun enovi r

admi ni st elimiteditd thededegehonte, semay ivolve a portion of theplasnid catyihg e Addit e of
adm ni stration, _the sondltlon of the_individual, the degree of.

aggr essi vesnomic HNAn & op example, whege PBRALZ issst tb‘BPrFNE‘Séﬁﬁf Wéhe BgoR siffe .
par {1 cul af e pBR32 hackbone and BRYREI Yt af 1339 of AUS! &} % &'t BERGRS) 1S

under ont s a pac aged '
adén OVI I ubwo étepn;wdiewbveﬂhbpmg [pritmersdt dhe cdﬂe{re!f ltﬂe regloﬁflmr@dlicy a30 sequence from
about 10] 10Lerr], .nore . prefer abI m about 1 t o about

10[ err]: P]; e resuft mgm Y TEStEEQR site, ‘an"b?ﬂnﬁ Fi% Tiipge 't
not -packaggglsias E;aYﬁ}flb'q oﬁ@&‘%mgre%tilﬁﬂrdb&r%ﬂag of an adenotnril Hior jrrgglhﬁc‘fxr r] g |

can be admni stered, préferably 0.1 [err out 500 [err
preferablElAlsunderAFPchEJttonﬁoB [err]g to about 200 [err]g. I\/bre than one

_ Ztgenow ral veckostlm a\'r;\ﬁg')ag gam m%l%ctJ é%éjed f%r insertion of an AFP-TRE to regulate E1B.

PQR US98/ §HOB4B promoter of Ad5 cahmtb bﬁ@ﬁﬁgk'ﬁigl%ffﬁﬂ?l#@wghﬁioh)élte Astdpliang pat i ons

are typical ITy 8| ven periodically, noni tori ng any r.esponse.
Adni ni st r 23 TdnbexnThis @lvlewdelﬂdﬁrfrmamw 1704t Bt ipsastion Dﬁ/an AF in this

intraveno den

Vot oy S"Otedldh, Bhe bl bAREIE bPOTEL GG tanscription of he 1B gt 1B SRR kme
Ol So Po eehadangion motificd it af HFERERBROglatidy 1A 8S o tamplate fobe fosired
il JI ust r at Beducing anAFR-TREfe regylats Eil Buthe rgsultmgn;)denovxrus vebtor will be

LES
BT gdmspent apon o ol SOl A Pl 406 B RABIRLARAOERS.
A huran eEkamplei Icprovifiesw noore dethiletbdes@9tionedfiliow @rehlcpnstrptsaande pidparand E1B

genes of ‘Ad5 and |b|t ransf tion effjcigncy with adenovirus
DNA. For thesed imifaty, an P@Iﬁﬁ%@ﬁwm SRt il B2 860q tosRuedtt od wi th
one left gfgdedith @lla%bﬂicaﬂemeeaﬂ mote;:, magxgén ?Egtﬁ&ﬁ Rb36- 5‘7%50

anologous r econbi nati on generates denovi'ru require
genetic etensistt of 4 majorepd aeainorranseritind: ivitiation wite, e lpttenacdeurfihy fanabdﬁi B

.s:ag: 1S 52 488 Winsrps, o MRS AT Bt R0 D53 B0 BRERS, oot o
i . Biakdirfy sites BAd &R WTF tdhscription factor binding site. Fora detailed review of the E2
promoter archttecture see Swammathan et al 'Curr. Topics in Micro. and Tmm. (1 995) 199
(part 3): 177-194.
| The E2 late promoter overlaps with the codmg sequences of a gene encoded by the
30 - counterstrand and is therefore not amenable to genetic mampula’uon. Ho_weyer, the E2 |
| early promoter overlaps only for a few base pairs with sequences coding for a 33-kDa )
lprote.in on the counterstrand. 'Nota_bly, the SneI restri_etion- site (Ad5 position 27082) is
- part of the stop. codon for the above mentioned 33 kDa protein and 'convenieri‘tTSr separates
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| i posones ‘such as Lipofectin (DOTMA: DOPE[.err], Life Technol ogi es) by

conbi ni ng the two plasnids, then mixing the plasm d DNA sol ution
(10 [err] v@P8/346H pl asnid in 500 [err]I of - mmmmg%'mm
medi um (MEM Wit hout serum or other additives) with a four-fold 20 -
nol ar excess of |iposones in 200 [err]l of the same buffer. The DNAI|p|d

conpl exes thermajor E2 early traﬁd&ﬁﬁtr@i hitationnsite had TR T/A-bidchd pr@tdi&iih&dfrain the
37[err]C, 5% COerr] for ours, After incubation the. medi um

was changedPYISAERATSFEpion)B6 o biding siten B2E @pd i 1in il herﬁors-‘emsgrb@n@ffa&%er .
b d kF\'ﬁ
k?c'tjhgt 2nd?o ah/ﬁ{géﬁl eé&élﬁg@ér%elt{]e c?ad% l(sj&%lm &‘Eﬂlﬁﬁl r{ogp Llu'[no

tubes, freeabr promotet offirdSeanidishosld alloo AReaesficted expreksyaﬁéﬁEmsnseﬁpti to

~infect 293 cell aﬁ4t he proper. di| on, to det i.ndi vi dual viruses as :
pl agues For B4, one must Breathg é‘ggbh‘ﬂﬁ ’%\Bﬁﬁ‘eﬁ flenoyirup gengme dTheEde, and
vi.ruses e s by
Eii e oA AR oy o SO HETAT Lo BIS6SH R SRGE

experi nment At[TGl!@IG ¢fcORFr1us es3 3582 eVirtaneh eeal. (1984) J. diad. Sic 822-83Y. U%‘&lgﬁﬁy
chloride gr gt 30 ntrifugation Usi ng the

above proc @boye jirategies for g‘&tqﬂ?ﬁﬁ 2EPFRo a7 AFP- Tﬂgﬁ%&yd??dfl@'f"ﬁ‘éﬁ?ﬂ “@é‘l“Fam from
speci fic aﬂ’r‘é%\ﬁkéﬂtﬁﬁﬁ SBRT GteP FRE HEebnstriR A of Whiitafls ROME BateeidR, el "

driving the
\W0198/ 39468Bansfection and homologous recombination are performed in W162 cells (Weinberg et al.

PCT/ US98/ 0 t E1A CN733, which
contains t @%%i);ﬁromélgﬂdﬁqﬁ S;X@’pgépéég ?%) ich provide 371 H"ﬂ@uﬁfﬁ”zﬁ’?rﬂ%‘ElB
genes; andcdffidthentiifedls fOYhHeSR oﬂheﬁg roléths. OA jt4nRGveR): '%hé‘ség:gg Alc an be

The viruses were generated by honol ogols reco I nation I n s and
cl oned .t wi produced by in vitrpligpticoque purificati on. The structure of the genomc

DNA was anal yze eque unctj ons._bétween
the inserted segﬁgﬁ?ggngﬁﬁphgoﬁﬁ ?;V“éai ﬁ‘g Jgﬁows nnciples pptliggdh i rm
t has the viboveendkaswaings &haf QQSADPQméédl Eéﬂ'u@ﬁce 1§-|ﬂ?b§frﬂh'69ﬁé€dert%a}1$€

Vi ruses - was al so confirnmed by Soufhern bl

Table 1 1 |151§§1q41@c@mhmméx psing mgthods glmh asﬁhowrd!tSMéIed lmﬁaampkes |5|aadr6, ds used
to t wth the de
Tabl e 1. gﬁ%\%ﬁ?‘gg vec or‘gpaé Q’%&%ﬁ %?ea&y}&ggarf SPRDPS encOgn%sFﬂ?nce may be

Name - used lte tonstrudt £teeshibthant Viciiticobtathilg afet sdded and/or man%ltﬁu‘t&FP - i
CN732 _ CN219 BHGLO E1A/ E1B- AF CN733
CN\224 - elements, suchﬂggd‘RE or transgeneg| B- AFP . E CN7 34 ' CN\234
BHG$0 - Pl I XC. 1.
was purc h ase d fr (? nﬂl1 ol\%s 8 #krag%go Sy s%‘é%tpf)whuc%%crieg it o)aden%(rfujs_ aﬁ?c'fesdarg -

contai ns- Aktﬁ)wemxhaaﬁandlamﬂe(smhddantheﬁ))arﬂﬂeﬁo 5790. W introduced an Agel
site 12 bp - 5" tg the EIA-initi t|on codon (Ad5 547 _
‘ol igo-directed Fhe Hﬁm PEP%EFHPP%R@H’ .adenovirus Vawcamezﬁén@ahnsg agext. 1

was PCR angid h @tbde - CTCA .
(15 133 A) (SEQID Ngf%&a&%%ﬁ gl malrerglt (g‘nnen covalent) Madked ﬁéﬁ@mﬁﬁ’%ﬂ

covalently attached masking agent is prepared by thoroughly and intimately mixing the
: 25 '_.__\.,adenowrus and the masking agent. Covalent crosslinking is achieved by mlx_mg the
_ reaction components under conditions appropriate to the crosslinking reagent. Chemical
crosshnkmg protocols are well known in the art. The exact reaction conditions for any
glven chemical crosslinker will vary according to the chemistry of the crosslinker and the
o - modifications (if any) to the PEG and the adenov1rus as will be apparent to one of skill in
| 30 . the art. When the masking agent is PEG, the molar ratio of adenovirus to PEG is |
" preferably between 1:1 x 105 and 1:1 x 107, ‘more preferably about 1 4 X 106 .For the
preferred activated PEG, PEG-NHS-succinamide, the activated PEG is preferably between
0.5 to 5 mM in the crosslinking reactlon more preferabl’y about 2 mM. Preferably
N _ _



site, and ' ' 5" -TTTCAGTCACCGGTGTCGGA (15. 134B) ( SEQ | D NO 4)
containing an -extra A to introduce an Agel ‘site. Thi.s created a segnent

~fromt he - ob8/3965 - site in the pBR322 backbone to Ad5SPEHOS98N48RICONd
segment of pXC. -1 from Ad 541 to the . Xbal site at Ad nucleotide -
1339 was anpl ified usi ng prinmers: . -5 GCATTCTCTAGACACAGGTG :

- (15. 133B 6 12
g > ) aﬁ&ﬁ%ﬁl@lﬁ\@e@ros‘sﬁﬁkﬁggea\d)%ﬂ?%{éénet%eeﬁé 06 and(?;gn,[ gxlbfr']@%g 24 %about 5%

extra T tdogl nUsmahepmﬁem@actmteéPEﬁ ﬁlemHloéﬂbfchSHMGng mcﬁ@qumeﬂeralbl}ed DNA

~segnents Xe lified rs 133A and 15.133B
togcr eat ebgﬁﬁﬁﬂ a%’&lj‘ﬁ@ﬁ?“ e prgferagf YRtV R %@8&7 géﬁ"‘ﬁ? ?@lﬁ‘ﬁé AN iSite of

PXC. 1. Thirgfeldby SRUGE N 1CTCAMASSRS térﬁ?erature ranging ftph tamseﬁi 413/rkases of -
Ad-sequence and contains an Agel site at Ad 547 hi s . segnent

wasS used tempespiuae bon2®&dr espondi ng “segnent. of  pXC. 1 to create CN95.
46

PCT/ US98/ 04084 FolloWihg fhe tr6finking rerction, thempsked adenqvirys ispepmretsddiom she ¢ he

E1B start rédctionkympbacits.i The separaties hﬁv%e%comphshed byﬁﬂfnﬂeﬁ% 18%wn to one
ollgonucleotlde di rected nutagene5|s as above. To sinpli Y I nsertion of an

AFP- TRE i ofskill ipdhg argiineluding aphic Eedhods such asrsizgngslusion renoved by -

di estion n a0 nu | ease, and

r egl i gati on ot%atg ngw tl&t‘ %ﬁé &&ﬁxh%gfa pm' tophgajmﬁééﬁ htétact cton

5! 10 CGICT Eﬁ‘bﬁﬁi‘t&@iﬁﬂ'ﬁkldcﬂopﬁ&%é miethiot, |0E)ﬂ11§&tﬁhm6tﬁ6ds?dd&hla§ldﬁ ECOR| _
site, and- ' - GCCCACGGECCGCATTATATAC (9. 4) . (SE f) NO. 7)
~ contai ni ngiafiftration or ultrafiltration.g; te, .and 10

5' - GTATATAATGCGBOCGTGERC+( 9. 3) (SEQ I'D NO 8) cont ai ni ng an extra G

and an Eagl sityg, %@%% o "GCAGGTACC ( 24. 020)
" (SEQ I'D NG 9), cgtr??gfiﬁflﬁgtheadmowmsvelf%rf Site, vv-e;re used to anpli fy the

segnent bet weerTheGARjeativectdre citpbe used tfer axtvidedfarizf4df purposes, which will vary
Co-anmplifi rimers 15.133A and_ 24.020

yi el ded avgg} e %esol;#%geiﬂ}ﬁ eiﬁegﬂeaélc@ém%‘l‘glép the preseptynverdion infindes methods ed t o

reps ace ”ﬂl@m%%éﬁ&dﬁ%ﬂbl%ctors descnbed-:z’t'%%/ Kpnl site in pXC. 1 to construct '
CN124. For construction of CN732, human AFP enhancer-

domai.ns A and BnEnaembddinent, methods are ptdvededefgr confersiog 4e1bet1rtea:ytc88&@r imp
el 2] ve ol RF S, REb St B B e Uty ol AT
5" GTGACCHFICAIpIBEI TR kT Cel R’ wrfh?&) Qﬁﬁ&)xr&ﬁ%@cdr Qeddeibd@herein. S
' _. ATAAGTGBC%E%QI% %EnT%é%TegsGmgd us(.lr:fgg stgégfa?c)i aésg)EstI th)e glrto Sjl_ljéh as dye exclusion,
_' 20 o H-thymldme incorporation, and/or lysrs - _ _ e
| ' In another embodunent methods are provrded for propagatmg an adenovrrus
. specrﬁc for cells which allow an AFP- TRE to function, preferably mammalian cells |
expressmg AFP. These methods entall combrnmg an adenovrrus vector with the cells,
_ . whereby said adenovirus is propagated _
25 B "~ Another embodlment provides methods of k1111ng cells whlch allow an AF P-TRE
~to function, such as cells expressing AFP ina mixture of cells compnsmg combmmg the
mixture of cells with an adenovirus vector of the present invention. The mlxture of cells is
generally a mixture of normal cells and cancerous cells producmg androgen receptor and
_ ) can be an in vivo mixture or in vitro mlxture
30 ' The invention also 1ncludes methods for detectmg cells which allow an AF P-TRE -
1o function, such as cells expressing AFP ina brologrcal sample These methods are

e partmularly useful for monitoring the chmcal and/or physiological condmon of an
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The AFP pr onot er ‘was arrpllfled from 163 to +34 using the foIIovmn
primers: 5" GICACCGGTCTTTGITATGGCAGIGGT3' ( 39. 055%:1_,@%%4@‘0 12)
5 ATCCACHO IR GAGCTCTGTGTOCTT 3 (29.055M) (SEQ D NO 1

The enhancer and pronoter segnents were anneal ed, and a fusion construct

was enerated usjng. overlap PCR with priners 39.055B and.39. 055J.
This m mlﬁémdg al (i.e. mﬂn@ﬁhawéehtrﬁﬂme?nmﬁr&@lr@rﬁlnwa%sea%%sE@dthvﬁet h Pi nAl

and Ilgat 2 pr%gu%¥gig@h§£&le are contaot fﬂ{'%‘?a o@ﬂﬁdvecbltdreaéd of the ElA,.

.cap S|te ver specit |c VIr

47 rephcatlon of thiddeBs AL &Bctor is detected. A]ternatlvely, the sample can be contacted -
PCT/ US98/ Oztllg vector CN732, wa enerfi fe A&% nol ogous _
r econbi nat} ﬁﬂBQCD@éﬁfP%Hs‘f@eblaﬁapm geR¢ jsqinder control of 355 AKP -OEZPRES N1

. lify the:
g\%gﬁc\g?/ gﬁnoér]m g&ﬁgﬁ? escr |IE dﬁégbove %‘ﬂ?gégo ‘Ag?ég %8%‘9'1?@ t Io 129) :e
5. stich mmﬂgﬂ_ﬁ’s‘]_ QliftotretiveTly 30, ?iclj aﬂ?ﬁ)&lgﬁi %énN%eSﬂﬁsﬁ&tmﬂWhlch a :
' CGCGECCCCT T J TGGCA

'?'heT;éR rﬁe&a&etl Alyrggslf %F?lhgll!étb'?] arpﬁaqeiga@%d‘fom?’flpf)sanﬁq’%TTPyE c Lihis

CN219. ene Ima#e entb&e, rf@ﬁéﬂatdgﬂ@ aﬂhﬁﬁfﬂz ijeswg}%g AThE QaEndViEs Viﬂtrbdlﬁ?d l’&alﬂ'll__éA

regul at or erent s, ‘one ea | ati ng” expr essi on .o

gene and hltnlegE:aBsaymie, andﬂﬁt&ﬁthmamgbnstraatedlm&x ah@ntibiotic. 'Ihel_mtsegmtﬁ' -
onbinatian.in 293 cells by. cotransfect. 24 and

16 rake e Hinatels sEmeste ARG RGN GE D &Gé?lemgsﬂ@%s

exci sed fd’nom?ﬂ%tobﬂmgﬂuﬂ?%dm deﬂ?pfﬂd%éﬁ%&oi"éabﬁbl?'o??ﬂod%@ﬂx g.ppg ing the

vector. The resulting plasmd , tra ected with

BHGLO i n s2i@iabledidlegical sgapls iatope in which AFP-@!'M&Amg ctlls may be or are suspectéd tos

; f CN/ CN733, d
L34 eI ey s e o e B 5Ren Bt o

particl e dNogrsIRei i AFP, isabieadhepattRellylaNtHrtinGing cEIRy) Bﬂ:ssu%edtétf @UeiRBsent,

and replication. Virus st ocks vvere diluted to equal pfu/nl, then used to

i A ect ntﬁmha:ygs gan be obtained, for example by needle Jbiopsy or other surgical procedure.

o Cells to be contacted may be treated to promote assay cond1tlons such as selectlve _
enirichment, and/or solub1llzat10n In these methods, AFP-produclng cells can be detected
using in vitro assays that detect adenoviral prohferatlon which are standard in the art.
Examples of such standard assays mclude but are not Jimited to, burst assays (which

20 | measure v1rus yield) and plaque assays (wh1ch measure mfectmus particles per cell).
'Propagatlon can also be detected_by measuring specific adenoviral DNA rephcatlon, which

-are also standard assays. o .' I | |
The 1nventlon also provides methods of modlfymg the genotype ofa target cell
. compnsmg contactmg the target cell w1th an adenov1rus vector described herein, wherem '-
25 - the adenoviral vector enters the cell. _ o |
_ The mventxon further prov1des methods of suppressing tumor cell growth
preferably a tumor cell that expresses AFP , comprising contacting a tumor cell W1th an
' 'adenovxral vector of the invention such that the adenovual vector enters the tumor cell artd
exhibits selective cytotox1c1ty for the tumor cell. Tumor cell growth can be assessed by
30 any means known in the art, mcludmg, but not limited to, measuring tumor size,
' determmmg whether tumor cells are proliferating using a 3I-I-thyrmdu‘xe 1ncorporat10n
' assay, or counting tumor cells. “Suppressmg” tumor cell growth means any or-all of the _'
- | _ .followmg states: slowmg, delaying, and stoppmg tumor growth, as well as tumor
: . . 3 _



of cells for 1 hour. The inocul umwas then renoved and the cell's were

. overlayed with 20 . sem solid agar containi ng medi um and incubated at
37C for 10VQ8§394632 days for : Tabl e 4). Pl aques |nPC'ﬁf@SM4@$hyer
were then counted and titers of infectious virus on the - various

cells were cal cul ated. The data were nornalized to the titer of CN702 (wild

type) shnnkage ofSwpBessimigl” anndi-@ow&s;uﬂicateofa gtawth stmmassrchﬁhile&waas ays are
shown in Tabl es’ 2-5.

48 CEpAIed g@wth without contact with, i.e., transfection by, an adenoviral vector
- PCT/ US98/ Table 2. Plaque assay for 733 (E1A/ E1B) Cell
“line %&?ﬁged herein. Titer Avg. titre Titre/ 293  702/.733
293 Th8 invention 2ls# Proxided &xmthdds of Ioﬁﬁmg the Jevels]of a a tumbr cell markidf A702
QX10[err] ,
e %8%18[ elrnrz]n md@rr%f@pr&qsing adm%mstegng to the n 1v1dual an adenov;{ai vector of the :

: 2- 10X10[ ?fure]sent ifneabn, whe%gilﬂ[tﬁé ade)novrral vcctb??s selfggvéy %otbﬁ@%@ﬁa%&elﬂs 02 X

10[ err] err]
702 prbdﬂcmg iy ‘elmc]r ceIT nZRér 1 O‘pmor ]:ell maflkeBSinclude, but are not limited to,7ARR;

io?gr i<] 10{’§ h]§§ H%pcarcreoegéfybm hxlnt)lgen Metﬁods of mqagggr?gxth%%%ré] %@é{ogff]

702
2. 30X10[ e(r:erl] Rarkte hr%rl{dow(npté t&%? &Q{ﬁi& skrll ﬂtﬂe“art ﬁndolgg:(llllgf ebu;c ]are %Ot 61822 [err ]

0.18011 to, rmmggglogrcal assays, such as enzyme—lrnked immunosorbent assay (ELISA), using
- antibodies specific for the tumor cell marker. In general, a biological sample is obtained -
| from the individual to be tested, and a surtable assay, such as an ELISA, is performed on
~ the biological sample -
' The invention also provides methods of treatment, in Wthh an effectrve amount of
15 " an adenoviral vector(s) described herein is- administered to an individual, Treatment using
o an adenovual vector(s) is indicated in 1nd1v1duals with tumors such as _
._ hepatocellularcarcmoma Also indicated are individuals who are considered to be at risk
~ for developing AF P-assocrated diseases (1nc1ud1ng cancer), such as those who have had a
famrly history of the disease(s), and/or have had disease that has been resected or treated in |
. 20 | ~ some other fashion, such as chemotherapy Deterrmnatron of su1tab1hty of admrmstenng
adenovrral vector(s) of the invention will depend inter alia, on assessable clinical
parameters such as serological indications and hrstologxcal examination of tissue bropsies.
' Genera.lly, a pharmaceutrcal composition compnsrng an adenoviral vector(s) is
administered. Pharmaceutical composrtrons are descnbed above
., 25 o | ‘The amount of adenovrraLyector(s)to be admmrstered will depend on several
o factors such as route of administration, the condition of the individual, the degree of
aggressweness of the disease, the particular PB-TRE employed and the partlcular vector
construct (1 e., which adenovirus gene(s) is under PB -TRE control)
_ If administered asa packaged adenovirus, from about 10° to about 101_4, preferably
30 from about 10* to about 10", more preferably from about 10*to about 10" 1f
administered as a polynucleotxde constract (1 e., not packaged asa vrrus) about 0.01 pg to
about 100 ug can be admrmstered preferably 0.1 pgto about 500 ug, more preferably
-about 0.5 ugto about 200 He. More than one adenoviral vector can be adrmmstered elther ul
' 44



733 2.00X10[err] . 702 4.00X10[err]
5.05X10[err] - 0.32 _ o 702 . 7.00X10[err]  HBL10O

. (AFP[err])W098/39F@53 . .0 . .0  BCT/US98/040%f0 - 1000
733 - - o . 702 - 1. 00X10[err] : 3 07X 10[err]-
0. 00022 : - 702 . 6. 40X10[ err] :
49 . mmﬁherm‘sfﬁor sequentially. Admrmstratrons are typrcally given penodlcally, while ,
PCT/ U898/ 04084 . - Tabl e .3, CN732, CN733, CN734 Ia ue Assay Dat a
Gl 1 I1 nemonoring gry frsponse: Admikjsatin sa be siver; forepomple, infesymorally, 203
702 c]iQh& dritoneally. 1 ~ (control) - 732

- 6.15 X 10’[‘“3?’311&5?& peritoneally. = 55O o0 x 10[err] 1
734 . 2. thb(hd@rm{vur]al vectors of theinventrbh larY be used alone or in conjunctlon with

5 other active agents, such as chernotherapeutrcs that promote the desired obJectlve

The followmg examples are provxded to 1llustrate but not limit the invention.

- EXAMPLES

- Example 1: Adenovirus vectors contalnmg an AFP-TRE drlvmg transcnptxon
of ElA and/or E1B o : ) .

10 A human embryonic krdney cell line, 293 efﬁcrently expresses El1A and E1B-
| L genes of Ad5 and exhibits a high transfectron efﬁmency with adenovirus DNA. For these
'. experiments, 293 cells were co-transfected with one left end Ad5 plasmid and one right
" end AdS plasmid. Homologous recombmatron generates adenovn'uses wrth the required -
genetrc elements for rephcatlon in 293 cells which provrde ElA and E1B proteins in trans |
15 : to complement defects in synthes1s of these proteins. '
| The plasmrds to be combined were co-transfected into 293 cells using cat'ionic
liposomes such as Lrpofectln (DOTMA DOPETM Life Technologles) by comblmng the
- two plasmlds then mixing the plasmid DNA solutlon (10 ug of each plasmrd in 500 pl. of
mmrmum essential medium (MEM) without serum or other addrtrves) wrth a four-fold
20 - molar excess of hposomes in 200 u1 of the same buffer. The DNA—hprd complexes were
| then placed on the cells and incubated at 37°C, 5% CO; for 16 hours. After incubation the
medium was changed to MEM w1th 10% fetal bovine serum and the cells are further
mcubated at 37°C, 5% CO,, for 10 days with two changes of medium: At the end of this -
~~ time the cells and medium were transferred to tubes, freeze-thawed three times, and the
25 | lysate was used to mfect 293 cells at the proper drlutlon to detect 1nd1v1dua1 viruses as
| - plaques. - ' - ' ' _
Plaques obtamed were plaque punﬁed twice, and viruses were charactenzed for
presence of desired sequences by PCR and occasronally by DNA sequenolng For further
_ - expenmentatron, the viruses were punﬁed ona large scale by cesium chlorlde gradlent
| 30 'cenmﬁ.lgatlon _ | _ |
Using the above procedure three rephcatron competent hepatocarcmoma cell-"

specific adenoviruses were produced: CN732, which contains-an AFP-TRE driving the
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702 1,10 X 0[err]  0.01375 - k o732 |
1,10 X 10[err] . o0.i788 '~ 13 . - 733 . 8.50 X

- 10[err] WO 95/8@65 3 . 734 : ﬂcﬂﬂsxmm{@rr]
0,076 -~ 6 Sk-Hep-1 .. 702 9.00X 10[err]
0.00113 o732 o 0
733 expressronQJf the EIA gene CI@/33 wh1ch contarr@ two AFP TREs dnvmg e§8r2e531§§ of
1.00 X 10[érr] - La

2.45 X 1 rEl]A and EIB m@g(mngN734 whtch contams an AFP m dnv1ng E1B expre’sswn C
X .

. 20[ err] 0 ‘fﬁuses were generated by homolog%gs recombmatugx 1@#93 °f8f @nq, eloned tvgce) 1
.' 3%2 | NCF l7y plaque gunﬁcatlon The stru&ﬁ% of the enoren'rft; %@g\g%QEﬂﬂed by PR BR$B75
738 sequgnc;mg of thej mectxpns betwgero@e msg[tf:ti sq:quemcee @ad the Ad genomxc sequences '
;gg ; | to conn;rs tiat%lg% g’xﬁs}zs contmae(ggxz%?srred structures I%he structure ofihe viruses | 1. | 40 )
.zf ég&%{ ]e‘?’?s]dseg&ggglze%%ﬂh&n Ot 734 1.55 X 1073?[] . 0.0062 ' o
3 ‘Table 1 lists the combinations of nght end and left end Ad5 plymids usedW®d 98/ 39465
_PCT/ Us98/ ée%glaﬁe recombinant Ad5 with the desired features. o
_' 10 - * Table 1. Adenovirus vectors containing AFP-TRE :
Virus ~~ Name ~  LeftEnd Plas:nid Right End masn'na
E1A-AFP CN732  CN219 - BHGIO
. "EIA/EIB-AFP CN733 = CN224  ~ BHGI0O o
- EIB-AFP ~ CN734 CN234 . BHGIO- .
| Virus Construction - _
" Plasmid pXC.1 was: purchased from Mlcroblx Blosystems Inc. (Toronto) pXC 1
contalns Ad5 sequences from (nucleotide) 22 to 5790 ‘We introduced an Agel site 12 bp :
o 5’ to the ElA initiation codon (Ad5 547) by ohgo-drrected mutagenesxs and linked PCR."
15 . To achieve thts pXC.1 was PCR amplified ‘using primers:
o 5’—TCGTC’I'I‘CAAGAATTCTCA (15 133A) (SEQ ID NO: 3), contalmng an EcoRI
site, and .

T'I"I‘CAGTCACCGGTGTCGGA (15 134B) (SEQ ID NO: 4),
_ conta1mng an extra A to 1ntroduce an AgeI s1te Thls created a segment frorn the EcoRI _
20 _site in the pBR322 backbone to Ad5 560. A second segment of pXC 1 from Ad 541 to the
| XbaI site at Ad nucleotide 1339 was amphﬁed usmg primers: _
' 5’-GCATTCTCTAGACACAGGTG (15 133B) (SEQ ID NO: 5) contammg an
Xbal site, and _ . : .
| | 5’-TCCGACACCGGTGACTGAAA (15 134A) (SEQ ID NO 6) conta1mng an . )
25 | extra T to introduce an Agel site. A m1xture of these two PCR amphﬁed DNA segments
.'  was mtxed and amplified with primers 15: 133A and 15.133B to create a DNA segment
. from the EcoRl site to the Xbal site _of pXC.l. This DNA segment encompasses the
- leftmost 1317 bases of Ad sequence and contains an AgeI site at Ad 547. This DNA

* segment Was used to replace the corres'pcnding _segment of j)XC.l to create CN 95.
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- TabI e 4. ON732, CN733, CN734 Pl aqui ng Effici ency ~Cell line

Virus Titre 293 o : . 7
- IX10[ err ] WO 98/39465 732 gf(féf“é‘%‘??“ :
733 L 1X10[err] IR x - 734 v
1 X.10[err] p&2 - X
10[ err] A@aﬁqlépte Pyas created upstream or?’gxg E1B start site by msertmggi G(rgsm{l@at] o
733 r
k- Hep- 1 AdS 1682 by ohg%nﬁ%l%cg%fé didectegﬁlutagenems as abéwg( IB[shngﬁldgﬂhgdrhdn glt_@[ er r] ).
732 AFP TRE in the EaglBite the endogenous EagI 31te in CN95 was remo?/% by dlgestlon :
0

‘OVCAR- 3 . with Eagl, treatment wiflypung bean nuclease and re——l{ga’g(orm{ @n,s]ruct CNl 14 The
(ARP[ err ] ; - 732 o 0
(73?3 i)nmers _ S 234

3-X 10[err] 5*-TGEICTDOAAGAATTCTCA (15 1337!QZ(SEQ ID NO:3), contammgzamaadmerr]
(AFP) | 732

_ 733 te and ' o . . _ 734
1 X 10[err ] 5’-GCCCACGGCCGCATTATATAC (9. 4) (SEQ ID NO: 7), contalmng an EagI
| _ site, and ' - S T
10 5’ —GTATATAATGCGGCCGTGGGC (9 3) (SEQ ID NO:8) contammg an extra G '

and an EagI site, and .
| 5’-CCAGAAAATCCAGCAGGTACC (24 020) (SEQ ID NO: 9) contammg a
N Kpnl site, were used to amphfy the segment between 1682 and the Kpnl site at AdS 2048
Co-amphﬁcatlon of the two segments with pnmers 15.133A and 24.020 yielded a a
15 | fragment with an EagI site at Ad5- 1682 whrch was used to replace the correspondmg
| .. -EcoRI/KpnI site in pXC.1 to construct CN124 o
~ For construction of CN732, human AFP enhancer domams A and B (1ncluded in .
the region -3954 bp to -3335 bp relative to the AFP cap site) were PCR ampllﬁed from
human genomlc DNA (Clontec Palo Alto, CA) using the followmg pruners

20 ' .' ._5’ GTGACCGGTGCATTGCTGTGAACTCTGTA 3’ (39. 055B) (SEQ ID NO: 10)
.' 5’ ATAAGTGGCCTGGAIAAAGCIGAGTGG :3’ .- (39.044D) (SEQ ID NO:1 1) : '-
The AF P promoter \ras arnpliﬁed '.from -163 to+34 usi_ng the folllorving; pr_imers.:
-5 GTCACCGGTC’ITTGTTATIGQCAG'IGGT.3" _(39.0551): (SEQ ID N_O:l_2)

5’ ATCCAGGCCACTTATGAGCTCTGTGTCCTT 3’ (29 055M) (SEQ ID NO: 13)

o 25 _ ~ The enhancer and promoter segments were annealed and a fusion construct was
| -generated using overlap PCR w1th pnmers 39, 055B and 39.055J. This mm:unal
enhancer/promoter fragment was digested w1th PinA1 and ligated with CN124 usmg the
'.engmeered Agel site 5” of the E1A cap site to produce CN219 The 11ver specxﬁc viral
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51 | O 98/ 39465 . o
PCT/.US98/ 04084 . o Tabl e 5 Pl aque assay for CN732, CN/733,

and - CN734WO0 98/39465 Cell line Vi rus - Ave Tit P@T/US?M’W(ceI I
line)/ ON7XX/ ON702 | |
Titer 293 : 293 B (control) - 702 . 5. 0_ X
10[ err]. vector CNUZ32 was generated by homologous recombinafida by cotrarisfé‘t:tﬁig JZDB eelié
1 733 - 3.2 X 10[err]
734 WwithCH24p i@ﬁ BHG10. 4 T Hep® ( AFPerr] )
: :730% X 10[e f@%glﬁ@éddstructe&b@usmg the followmg two PCR pnmers to ampll%; the 233, |
err - :
6. 0 :X 10frhanier/profncler element described aﬂovt:l(—3954 to-3335 and -174 to +29) _ 734
4.2 X 10[err] 1.4 0.30 - bu14s
AxPLerrl). rgqpéﬁﬁﬁ@onpméﬁ%ﬁﬂ (@9:0%4A) ($BQID NO:14)
733 - 3.1 X 10[err] 0..00097 . 0. 002

(AFPLerr j ﬂ%coﬁéséﬁffﬁmlﬂ%%%pgm <39007%?5 samNo1sfEL 100

732

733 Th@ PCR product was digested with Eagl and hgated(;nto srmrlarly cut CN219.
734 ésulh Qﬁnld CN22@ cQﬁtams two identical AFP &%ﬁto eleme ts, ongégéﬁ 3
(AFPer r]) ik pl PO dgntical ARE gegtatory elemen
732 ' modulatmg expression of the ElA gene and the E1B gene. @N733 was generated by

7§§ o homo‘ljogfu%r%fné)ma]tron %Z%Ciells by cotransfec;mgfg&% and BHG10. _ T.he .vvi ld
type virus ONQZmaleeONg84l thé Awerﬁkmegmmgqﬁe éﬁiﬁeﬁﬁh'of'tﬁenEng‘%ﬁé 6ds The

nunber . of pl aques roduced by CN702 was used as a base |ine agalnst which
t 0 conpafg¥cised from &%bﬁlélgﬁﬁmdm plasmwid with A lsand rehgatlng the vedtor. 0@ cef|s

S AR RO

both CN7TCN74ad . CN733 produced sim |ar nunbers of pl agues on 293
cells. _ S _
15 ' . Virus growth in vitro

- Growth selectivity of CN732 CN733 and CN734 was analyzed in plaque assaysin
' whrch a smgle infectious partrcle produces a visible plaque by multiple rounds of infection
an_d replication. Virus stocks were diluted to equal pfu/ml, then used to_ infect monolayers
of cells for 1 hour ‘The inoculum was tlren removed and the cells uiere ov'erlayed with |
20 semrsohd agar contalmng medium and mcubated at 37°C for 10 days (12 days for .'
| .Table 4) Plaques in the monolayer were then counted and tlters of infectious virus on the
various cells were calculated. ‘The data were normahzed to the tlter of CN702 (wﬂd type) .

: on 293 cells The results of four representatlve assays are shown in Tables 2-5.
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Regardi'ng the data f

rom Table 1, in-the AFP positive cell lines Hep3B and

Hep& - - 02 produced simlar nunbers of pl.aques . r 93 .
celI's. 1 n"QMPAL , CON733 10 ~produced approxi-mately- %ﬁ“’lﬁ? 8rr'zt)re_'
pl agues in the AFP positive cell lines than in 293" cells. The -

super normal |evel

I'n the AFP negative
-curtailed but ng;gj
i n. LNCaP

WO 98/ 39465Cell line

of plaque formation by ‘CN733 in the AFP posi ti ve | i nes
indicates that the AFP enhancer S

PCT/ US987 0403293
293 cell's. {dantiBly- 10
| evel formed in 93
even further in thege
“cells CN733 produced

HBL100 cells——5
to CN702, t l%ﬁ‘%wtr
reduced by 4AFPeh

"previous results whe
differential of
‘conjunctival epithel

del et.i on"Tm of
dlfferentlal( )Ad Q
1996). Lastly,

the titer of an AFPA
overall replication
in AFP- cpllc as_welil

 Regarding t BNGRR a f
CN732, 15 (AFP) CNj
as CN702. In contrag
~adenoviruses (CN732°
non- AFP pr oduci-ng cql
AFP prod"Ejﬁﬁiﬁﬁgart
praduced

simlar for
~efficiency in DLD-1
. Wth respect to the

s active in these cells.. _
cell lines LNCaP and HBL100 growt h-of both viruses was
LGRS aR¥Y K733 (ﬂlA?EiEPe CN702 virus pr oduced pl aques
" Virus. Titer - Avg titre T1tre/293 702/733
733 cel 157K 1@ppro>g@51]s(q|09 30% of the Tgyal. seen in
0 cell's CN702 : formed pl aques at 0.02% of the
cel CN7 se formation was
Azggnega%gég%kl Illn«g}-)sxr e)lsatl ve Lo CN702. .- n LNCaP
pl esatzﬂfaqfele 1% 0f" 't hat sen|n2930ells In
QQ d ‘t produce nlanups at _all_1n eaapari son .
of .CN733 o ' ~ AFP negatr ve cell lines was
1007331 d. ﬂrﬁlsttQ ar ds0ZZidr abl y &% h 37
re ¥ EI1B lpOZbthOEr of 'Ad40 was shown to specify a
702 appr 0016 y 1G00X Kl 10° bet wekB6 gut and.
i al 702 ssues.(BHilody et al., 1994) : and Wit h
The Erb gene Whi T Were Showm to Speci Ty a 100 10Id 10
ro bet wegfy ¢ an oeel l's schof
V\rsljﬂzcorrparlr ﬁpig?%t thgi (,tma%er of aé%:m ce{)? %ype to
type £sS a. % Jéndr cation that the.
pre enceﬁj ancec} ltoo depr]es ed replication
he r |on|nAFP+CeIIs _ S
rom Table 3, seve observati ons can be made. First, _
33, 73hd CNZEI0 K10 pI acR) X02f fi c0.0011y in2%h-7 cells -
t, T3 ° 2.00X10pl aquing efficiency for two of the
and7(ﬂ\l733) 4AEEXqases 5.05X10° dramseically in the

10[ err]

to wild type (CN702)

‘pl aqued poorly conpared to CN702 in ceII

| fomes i r'pcdorﬁqui n't he experr ment. In the non
CN733 -
no p ues at t edllutlo tested her are
(tAFIt:es)e t o vbfﬁses in HelLa, 20 rﬁ Jand SL%B]tIO%OCN?OZ' S
cel exce 83's 40 - fold. -
datg n Ta d?’ g (i7h§t1%t er s%aqquaor malized to 1 X
.ln 293 ell: s) 782, CON\733. and. CN734 pl agued sinil arl y
in. HepG2 . _cells. However, .these viruses

i nes- that 'do not 25

express AFP. CN732 and. CN733 produced no plaques at the-diluti o.ns tested in

SK- Hep- 1,
differential.

of Table 5 suggest t

‘as CN702 in cells that express AFP However

. Thi-s: corresponds to
~difference wrth wild type in HBL-100 and OVCAR-3 and a.1, 000
di fference in SK-Hep-
OVCAR-3 (25 fold) and HBL-1007(200 fol'd) cells.

OVCAR- 3 and HBL- 100, -thus di-splaying significant titer

at least a 10,000 fold

1. CN734 al so plaqued less effrcrently than CN702 in
30 ., - The data

hat CN732, CN733,  and CN734 pl aque as efficiently

- they do not plaque as

'effr cirently as CN702
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incell lines that do not express AFP. For ‘exanpl e, neither CN732 nor CN733.

- produced : any plaques at the d| I ut| ons tested.in HBL10O cells or
'OVCAR- 3 c‘é’iq %8’39@%734 s pl aqui ng o | . PCT/US8/04084
53 -7 WD 98/ 39465 - } - o
PCT/ US98/ 04084 o dlfferentlal was not as striki ng as CN732 s or
CN733's.i.n the cell lines tested. |t plaqued. ' 13-fol d, 40-fol d

aOr\}(éAﬁ7 fold | S?@ ;ﬁ]k‘%& léﬁ‘l%?%ﬁ%fi’la&/%@sw 145, HBL100O, and

, respett & assay data denpnstrate.
“that human earnﬁw rus cavirag modi fiAQd TisenN9 Pire203 - §RxMU3 TRE to devel op
Vi ruses. ' ' l's, -
parti cul arl(?é ) r pduci ng tunor celTs such ‘as hlepatl ¢ carcinoma cells.
‘Wéstern analysi s EI'A - gresa on - I'n the next

experiment, we ex_am ned t effectﬁd?xaln0 AFP- TRF_1 on the :
accunul ation of EIA|prot in CN7%§0|}§1¥ cted cdlls. W reasoned that if

one of the AFP 10 7réqu| ator3'59é(glfbns instlal | ed i n CN733 was :

modul ati ng Hwh-Z1A gere, the |l evel of EIA - protein in infected
cells should-also bg af f etdRed. A WE$0 & 10%bI ot o\m§7§onduct ed to test -our
hypot hesi s. 732  CN738'ig XHA accqmujgegtl on wag eval uated in

Huh-7, SK-Hep-1 and DLD- higells. gs50x104 geyers wegfe infected with
elther CN702 or CN7B3 at -ap MO of; bgg ARd theo agvested A5 ~at

vari ous ﬁmq—t—s esed thr ough a.
10% acrylimd el and. qrred el ect rophoreS| s-toa - .
“nitrocel | ul ose nenbfane. e;g% 668{9{5 0prot epﬁ%\]/\b% det ected by using the
ECL Western Detecti pn sy§t3%m (Arrer shafy ‘Arlingt én 0.  Heights, IL)

usi ng the suggest ed| protdédl. The prlﬂaré ant i bédy used Wbs rabbit anti-Ad2
E1A anti_body (Santal Cruz 78#ot echnol BgX 10ant a @04, CA). 4The results are

shown in Fi del20 6(A). - EIA accurml ated rapidly in
CN702 and CN733 infpcted70ph-7 ceI24sxﬁgd%| 9h0.be038%625 - of ElA was _
al so detected in CN702 imhected Dld-1gcells. Hoyever, litfle ELA protein
was _ detecled i p3gN733 i nf eqtsed D1d6§l g 'Ia”lb result is -
|ntr|QU|ng because |t sua-gsts t ha 13 N7 33" s P plaquing

efhmerrew—% g—G€ ! a¥= auted to 25
Its.restricle 1A expre on. These 3 are con5|stent with the:

hypot hesi s .t hat the} Al %B& ‘I‘h%l&fect 7_5"} S conprom sed -
replication in non- per m d3Zve ceI | 3375%1;0 122X 10 0.0031 Theexperi ment
-was repeated using Sk-Heg31 cells Z ' AFPL.PS F1ET ng 0:e027s - i
"Dat a. were_obt ai ned pfter 724 hour s h#X-107f ect 000068 The reguits are shown in

~ Fig. 6(B). DAD-1 - conclusion of this experinment 1s the same as the )
_previous experi ment E1A7azpre35| qnmxﬁ)@ “0.0b2@ht 1y :regul at ed by the
AFP-TRE. .| M2 140Xx100 228%10°  oom 54
- - : 733 1 . 454X107 000021
734 155X 10° 0.0062 . 3
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 The wﬂd type virus CN702 produced plaques on each of the cell 11nes tested The

" number of plaques produced by CN702 was used as a base line against whlch to compare

plaque formatlon by CN733.

5 - 'in 293 cells growth of the viruses should be mdependent of the alteratlons to the E1

___reglon due to the trans comphmentatlon in thls cell lme As expected both CN702 and

CN733 produced similar numbers of plaques on 293 cells o :
-~ Regarding the data from Table 1, m the AFP positive cell lines Hep3B and HepG2

_CN702 produced similar numbers of plaques relative to 293 cells. In contrast, CN733

10

_produced apprommately four fold more plaques in the AF P positive cell hnes than in 293

~cells. The super normal level of plaque format1on by CN733 in the AFP pos1t1ve lines.

~ indicates that the AFP enhancer is active in these cells.
. In the AFP negatlve cell lines LNCaP and HBL100 growth of both viruses was
curtailed but to d1fferent extents. Wild type CN702 virus produced plaques in LNCaP

5



For. this experinent, test adenovirus vectors :are introduced into the mce

ei ther by direct intratunoral, intravenous,
-~ inj ectlon“()qgsﬁ?ﬂf%m mately 10[err] pfu of T Vi rus (H:%&g%’éﬁ(ag ered

as a packaged virus) in 0.1 m PBS + 10% glycerol or intravenously _
via the tail vein. |f adninistered as a pol gnucl eoti.de construct (i.e. not
packaged Pelist approximately 3% of thedevel peanring9 @eliodn[féBHl@O@cllmﬁmoaan be

~admi ni ste 0 er| bI ood
ol co. afatiediiiies 1 602y nE RORRReA N a3 clis S ORF3 HREDE 5
the adenodinvidishedevear f\.(rﬂ’ieﬁhr tasseomsﬁegaﬁne wmfleemteeva&dcueom nlrﬁfﬁdapvel S is
-corrparedto mtreatnme While it is highly

possi bl e £#k C%W%thslﬁe%fl P]éqlﬂféé'éa lfb’ﬁl QA% of thatssesn 2% gebled ImBRL. 100 cells
woul d be giyes Mh&@lﬁﬁg&@% stalf | nc%htﬁﬁtomemﬂge bl BEERAS 3R Pe

desSirable to ntravenous

adenovi r uaFPamigativeeall ifidsonds remmed by ablskst. 100 fold. This cdnfrpﬁ@s faﬁr&@Blyl Wwith'S
concei vabl e that the virus could be used to treat netastatic tunor deposits.

i naccessi BIe¥1qus Tesults syhere, the & LB promotsr of isd40 waseshpya e spegifp aysifferentislafe to —

five mce, I ] of

[ Sdono. rEpkinfely 100 fold berkilh PG AIGE R gAML Aol Byl ] 1984

with buffemdwsthaﬂelemronanmty.nﬂsloéthelli‘mwgeaevﬂudflﬁ@aﬂelshewﬁwspdélfyalllm@ f8fdf ect of V-
vector_on tunpr size and .serum AFP levels is

ection the. a ovir
ol?par o afbetatiy R4 hetWean RS and ps3- cells (Bischoff et al., 1896)dlastiy;

Testing c 3 t unor
xenogr aph&grﬂf)é}i%l&l (ﬁ%é ﬁfel/of);.n %@‘PQ%& Wdﬁﬂﬁ%g%ﬁ dc‘lﬁet&%péved&stad(
eval uat e DNi@BoB thedttlemovexall @haatmn preference isenhapedtdue ta.depressed veplication | ver
cancer P odu0| in . injected |
subcut anelﬂ.@ﬁg f)‘ﬁ{ taﬁé”erl efqp ‘Ag:dl_‘e&é?nu/ nu mice. After allowing

I a an
severa Regardffheldafa fdiR T*agl_@@r &%&l%ﬁ@vatﬁﬁ%@aﬂ‘@fn{aagt F{éﬁé 7?2

i ntratunoral . i I’lj ect i on of either CN733
i 15PBS,  gePT8B oanddE N34 a8 plague necffisieatyin Hube/ ¢.télﬁra8 GIN762p B2 contrast, the

‘tunors were trea 3 and fi Tunors were -
measur ed REERYS etfﬁmency ff)r\{\\%o]f)fg\ltaﬁ%noerg”aesd %&;335 AeSTERsERt . Tumor
vol une Wadraﬁ@tl@kllfirﬂﬁe Py AKE bRditing céll"ﬁnes mcluded in the Eﬂlerﬁ'ldn?n elﬁ}Snt he
square of its w.dth and dividing the product %mwo Fi'gure 10(A

a graph of\fg \REPditfang WOGFHPEHWIMH@&GH hm Skthemi @NmamisCNﬂBhprod&Ged

I n S|xvve uf.f e ew.to _over .f i mes

et YR BlagkePiFnd TR SHALY Ralloble RGP SR S LBl 8

_ m20e was Mcleﬁuatdeow@necmmrs efficiency in DLIPMedells @géeRds e@lms’s?o%cﬁ;fer 1d60o '

maxi mum v me. These data suggest that CN733 |nvaded the tunors
fud

and deliv d cytotoxicity.
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PCT/ US98/ 040 84W1th resfl@t 93t HEPn Tab}e 4 (i (a%l gvhttch txte)t's aren,Borrqa(lllechbo Mq, 15 28% h,
we har vescelh‘o) AENT38, ﬁ‘tﬁﬂkanﬁ@lﬂ?aé phijq&dd similarly to wildAkpt (EN'B02 in HE:EGQGS U| ts

are shown Ilp IlE-logliverveer } ese-lt-lrfreusgsalglgquse'il p%gr ;, cgrrrlr%;reﬁ Et"d %%7'8\5; Lell lnlless that do not
o 25 - express AFP. CN732 and CN733 produced no plaques at the d11ut10ns tested i in SK-Hep-

- OVCAR—3 and HBL-100, thus d1splaymg 51gn1ﬁcant t1ter dlfferentlal This corresponds to
at least a 10, 000 fold d1ﬁ'erence with wﬂd type in HBL-l OO and OVCAR-3 and a 1,000 -
fold dlfference in SK-Hep-l CN734 also plaqued less eﬁic1ently than CN702 in '
OVCAR-3 (25 fold) and HBL-lOO (200 fold) cells. :

30 ~ The data of Table 5 suggest that CN732, CN733 and CN734 plaque as efﬁclenﬂy
as CN702 in cells that express AFP. However, they do not plaque as efﬁmently as CN702
in cell lines that do not express AFP. For example neither CN732 nor CN733 produced
any plaques at the dilutions tested in HBL100 cells or OVCAR-3 cells CN734’s plaqumg
' 53



rises rmre slowy in mce receivi ng CN733 than in control mce recei vi ng

buf f er. ' - I'n-another experinment, antitunmor activity of L
di f f er ent WOAS3AIESt rative regi mens:was 5 conpar ed f(?ICTGﬁ?g 084nj nal s -
were treated with a single intranuoral administration of : ei ther

buffer (n=8, volume=919 nmjerr]) or 1.5 X 10[err] partlcles of CON733'(n=8, .
vol une = differential was Bot4s strikéng 4s) CN232’kior GNGB®'spin te cetlilines sestwds If plaqicdd Wit h

(s, “vor bee-figaba 5k 8 dtbctemty tan g dayms b b BL G ol © T

_ the mce gm@g,e;gsﬁ&tﬁgw ous signs of toxicity. Tunors were neasured
weekly by 10 . “external caliper for four veeks after i nj ectiion. ‘Ani mal s

from groups tr&he pldqué sdsayndata dgﬂnenstrate that humanchienovifus@hii 38 lmdilﬁélinﬁs‘tﬂg wer e
sagrificed foyr k ter. treat because of exc ‘t unor
buPden. AE# T%Fg" ?‘?V&Iﬂpt‘ﬂ@sa? t{l}ge @F@&tﬁ&i" RopsTyes f%é\ﬁ’ Rpdegipgells,
survived lbﬁi‘ﬁéﬁlarly AFP-produc1ﬁé‘ﬁn£d?'&€ilé’§icﬁ'as ﬂépatﬂ%a&[&lﬁﬂilﬂa célgSpi te the large

systenic virus burden, these aninals owed no obvi ous signs of

treatment related toxicity. The results are shown in Figure 15

10(B). On aver Hgstermanalpsis of Bt expression s |ncreased to three tines their
we aft rs treated

I I k T
:Nln![FIIZ S:/ﬁgijge{ilb%%nngtemeatnglegﬁgggxeﬁgjhee t° m}\gﬁz@w&u r tinmes their

initial vatnRlatio of YA Fblein il ONT33 ifRpEELIY We rfehéb?te&‘ﬂﬁ@?fdhfe EMBAFP
I’EITB.I ned the sanme vol une. Fi ve .out of el&gt tunmors (63% responded to

t t8at mentegatory regions installeghin /G 733awas o0 atmgaﬂhe Ed ArmnemheﬂMI efBrAf t he .
study. 2 rﬁtetln {nhlnfected cells §ﬁoq1tld §1E+ Sggﬁ?&% y]i'wes ern Q@ﬂ Hag Pgsﬁtfﬁtdg? gtts %}t]to\%isﬁre _

suggests was no st gni
poi nt bethypethesisf f er treated ani mal s and those treated with one dose
there was a significant difference between:

of CN733 (p>0. ver,
buffer treat edé?\rné_'0 \ﬁA accypufation “éﬂﬁ&vﬁlﬁ%éutﬁébﬂeaKvﬁlefaM@I&de@HM

CN733 begi .
continui %@?ﬁﬂg hue?é"gtrf%m@de‘ﬁxtﬂ ?ﬁﬁer ﬂ%gr%}g?Z, at an MOI of R:n Ad %esﬂaggesged
sd§gest tattananﬁlwmﬁe erintaftes irsfectionf i Saarjilesamére elegnoplitésed lﬂﬁnmgma o2 nude

. nouse xeno raft CN7 3 a i,stered daily for five consecutive_days-at a.
dose of 1 jlimide gel an gﬂ’@:a eg“éﬁ" phoresis @aﬁn’é@ﬁélg‘ lossfempge.cEdfdon in .

SONe ani Mibfein FaSiEtSed B9 8ing Wﬁ W%%é? Meection system néAm%ﬁ"sfh%th 'fé.erﬁ%gt[)ﬂ cause

t unor kllllng I rSt experi
- r espondedHeights, Hi)nging thosuggestedprodsobuTheprimanyt anfibody used waspplkit aritb Adas pond

phenot ypeE P RS R Sk il E?at%aﬁt?aﬁéﬁ&'n@AiFkﬁstw §ét'e?§§t§»%$a% fe ™

e&perl mers(Al)o . experi nment .
D 98/ 39465
PCT/ US98/ 04084E1A accumulated rapidly in ONVOB@nd IGNT33 nnfemé Hub-¥ catts etxp@hn lﬂmit s

Renar oma NG A RGBT ERUOAALed B el Gowmrrite i o

“induced rdegcesiind@NT33 ihesttedDId- DéelRi Tiis RRIINRliSrighHhg GétAke MR oRIR h
“twenty- el(glgt days after injection, On average,- buffer treated

tunmors t réRYEYs \RH‘PII Ragyips ef&cpe@sr inonABP prodsicing cell linesreouid de ettibutad o
25 B -its restncted EIA expression. These data are consistent with the hypothesis that the AFP-

. TRE affects CN733’s compromtsed rephcatlon in non-permissive cell types.
. The expenment was repeated usmg Sk-Hep—l cells as non AFP producmg cells
' Data were obtamed after 24 hours post-mfectlon The results are shown in Fig. 6(B) The
_ conclusion of this expenment is the same as the prev1ous expenment E1A expression is
30 tlghtly regulated by the AFP TRE.
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Exarr'pl e 5. Construction of an adenoviral' vector containi ng the coding .

" regio . _for the adenovirus death protein (.ADP) o In
AFP—spem‘VP(?s@?"fﬁél vector CN733 (described above i'n Exanpl é’clrfusgﬁm‘&’gﬁetlon
had 10 ‘been created in the E3 region to acconodate the AFP-TRE in fhe
" E1 region. The ADP codi ng sequence from Ad2 was reintroduced into
the E3 regi on Glowtlef &38| | ows. An ADP cassette was

truct ed P d
sequence for SRR B AR B EFp aH 0¥ 4197 HucifR s Ao, MoPoIAYER usi ng
priners: of Huh-7, Sk-Hep-1, and Bld—%EMITW%@H QﬁﬁzeuhédQN?@;?&? bp

(37.124.1). 15 . (SEQ I'D_NQ 16) ; and.
RSN ES afieG:

GTGGAA a nfectian, dwpioats |§ar(191¢s Y4B ha)rvested, freeze-ﬂwessob | D

primy s three times, and ttered %%@%%Wﬁi@%@“%@gf '&E‘E’,p

(87.124. 3pr @M702 and CBFER3lakt ploxddin Figdres 7(A)-

GGCTTAATTAACTGTGAAAGGTGGGAGC. . . Ad2 29872 37 124. 4) (SEQ
NO19). CN7Qland CNH%sremfﬂﬂea m sahinbal eedls preuchd sm&&m a
roduct. s 24. 4.
‘Fl)'he ends%fbug uc eév\lg]’r]%Zan CI%’%%% W@Wégﬁﬁ%%& g} &éthjxf’%;%r‘r’g% and

l'i gat ed &astﬂaﬂwﬁn SKthﬁEMeHQ(eNmZENEﬂ&,at easidasiolaf ite@xpertthent ifBBout
ADP cassette was exci sed bx} ,gestl\r;h%FCl\IMl with Pac ‘1 .restriction:
eHonucl 4998 times greater than CN73 3 siter. viberesulis wese sipilar imlid1 eellacno4s

gener at  ng bl gD g5, NG R %@agogergmdmcoﬁnﬁa.@gggavg&eafvm%ﬂzﬂcﬁmm ains

a unique Pacl- regi on was cons
foll ows. aﬂdlﬁm i H:epﬁﬁactdllllsnMdIMnybtsl df HepGpt d’tl]Ad\&rgmﬂmtm atmﬁﬂfthmty of

(Transge Fra ested witth B d r ated to
yi el d CN2‘2ff u%ﬁﬁ@mﬁ%‘w@fh ﬁF &%mﬁ Himes after n 5@% Seifie Ad5.

sequence [ ﬁ%@ﬁ t AT
further kn%ﬁ?grgﬁg??%ﬁgs@&#%rﬁi&g?hgﬁecte bgidd?‘élgg?éllng Cle\lsggmlﬁ?ﬁpg%él and
pd% i shi n@(AN€C). The data demnnistrard that the adinaviros pomaiaing AFRSRHES grgwi n CN246.

%246_ "SRy i thif galedr sl 489 CNT32, CN733, and CN734 each reach a high final titer

PCT/ US98/2048 $6urs post infection tHY id dlmflhlotortBM@N’lUZaCt E3 region). This
fragment was replaced by a simlarly. cut - fragnment derived from

BHGL1. The r ediianpthgr pxpesiment, popagation wenealvased i piimasy dgpatgeytes (hNheps) -

regi on al _Si Fy 1N of, 1 Dp ette fragment
- (descri bq%)lgteﬁ)%%bidg rgv%&gglfﬁ%égc%ﬁl%é %ﬁﬁ% .We(fﬂr ttﬁe Stﬁ\%lg%?bsset te
gedier at edxfd¥@ant. Monolayers of cells weréW2ddted with Qitat hkst MOTRF two havatddoay
i ntroductign of an ADP cassette into Ad that . al so contains a

" del et i on/varigys timgs pier infectiprandititerad; on393 Faanelaxsss. abhe wenlgiare shown B regi on
del 8 d d
S B SR O AT

f r om BHGHNhepwilisn (ZN‘V(DZ GN(ZI?::P\E gtdwth is delayed by tMt}Ofduth&s% aedassary for
' was reintroduced by PCR lifyin the

I
\&Ir:aw th %ﬂf(ﬁi’l OAt thlrty-su( hours post infeefipng ere i R(‘JS" ten %@}é )more mfggtlous CN
: 25_ .. than CN733. CN733’s growth i is delaycd by thlrty-51x hours. At thirty-six hours post

infection, there is nearly 1000 times more 1nfect10ns CN702 than CN733 CN734 grows |

R smnlarly to CN702. The data also sugge_st t_hat_ CN733 has the most restrictive phenotype, |
followed by CN732 and CN734. Taken togethef, these results also indicate that an A_FP-_.
_ “TRE inserted upsfream of the E1A gene fna}'r be more effective in restricting hoét-range
3_0. ~ - thanan AFP-TRE engmeered upstream of the EIB region. The presence of two AFP-
| -TREs is even more effective. . o SR

In cpnclusmn, the experiments' described above indicate that it ispoSSiblc to rést_riét

an adenoviral vegfor’s host range to AFP prbdu_ﬁ:ing cells. Asdemonstrated by plaque
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- 20

GCAGCTCACTTAAGTTCATGTCG (SEQ I D NO 20)

34084) :

33.81. 2 (Ad5.

TCAGCCTAEE%AATATGACTACGTCCG (SEQ I D hK)Zl) 15.

The resul wiorBs/3g4esmi d is CN203. CN203 was di‘gested with Ec FRIT/US98/04084 at ed |

to
cloning step,
- to siml asdsyy

CN208

CN209, a shuttle plasmd,

was

vectors are obtained via in

~prepared viral-
al so di gested
cel'l s.

Pl aque
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| ﬂaefﬂrsﬂ
P66

Ion O

85

et

to generate CN208.
- di gested W th Ascl
antl grodvi adsay | thehdetovirhs vécters cunthifirighe AFP-TRE propAgite casset t e.
Bot h  CN252 _and CN270 contain_an E3 del

- eifigiegtly énHepGred Eklhr%gelurbuasoqﬁw nopAkP prodesingsglls. Adenovi r al

ion.

1 n addi t.i.on,

In
and Avr.

t he final
Il and- Ilgated
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These data 1ndlcate that the fragment of DNA is actlve in AF P posmve hver cells

- (Hep3B) but not AFP negatlve hver cells (Cha.ng hver)

. 20

-

~ xenografts

Example 3: Testing cytotox:c abxllty of adenovmxs vectors on HuH7 tumor

" An especlally useful Ob_] ective in the development of AF P-spec1ﬁc adenoviral

vectors is to treat patxents with AF P-producmg tumors such as hepatocellular carcinoma.

~ An initial 1nd1cator_ of the fea51b111ty is to-test the vector(s) for cytotox1c activity against-

-25

HuH7 tumor xenografts grown subcutaneously in Balb/c nu/nu mice. Mice are givens.c.

- injections with 1 X 107 HuH7 earcinoma'eel_l_s_ in PBS. ‘Tumor cells can be tested for AF P

production by assaying for AFP in serum using standard assays (for example, ELISA).
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15 o ~-Structural Characterization of CN751 . _ The
structure of CN/51 was confirmed by two nethods. First, priners %%40]84 1
(5' - GCCTTHRPHAMEAGCAAACCTCACCTCCG Ad2 28287bp; SEQ I D NO. 18 CTAYRPE

37.124.4 (5 GGCTTAATTAACTGTGAAAGGTGGGCTGC Ad2 29872bp; SEQ ID - L
NO 19) were used to screen candi date viruses by PCR to detect the presence .
of the adp 20 For thls experiment; est adrpovirysrvsaigseare anfraducedhiniothefmigg gither by

Cons! e S5 b v ST BB B9 01 gL 5

anal yzed fﬁ
Pacl , Saeduusf(rf&dﬁﬁmls(e}@més a pHtHaged i) i 0. hndl PESH ¢ 0%egiesll d}gﬁw&veheuéwe
:ADP codlng region. The structure of CN/51 nmatched the expected pattern.
via the tail vein. Jf admginiyiered as @ pplynueleetidercopsfrurt (i.e., not packaged into  Two

| cn\r?e“ ”e'\hﬁ:ts}g'?f f Hg?:?i’b'%g &%&;@rﬂe”a%:ﬂuﬂgte%& Ofl%{’,\ﬁgie\é \%}& %@mdéhsar}’c‘_ d of |

cells by some expenmemeablubd sgnplbeaxecﬂcumwwdw nrm:f effect yf BEetunforglinjettion of

| act at e dehydrogenase ( DH)hI supernatant over several
days. Théhe adenovigal vsetor{suq 4§|C31173L3bm sepeLsize and serum ARPJewsls éroreparerbto

cel |- 'ys'sﬁam"t?tfﬁlt&% cells. release very little, if any, enzyme, whereas dead
cells release large quantities. LDH was chosen as a nmarker.
because it is Wemheuglﬂppesslblé it a derapeatic Basédloyi the viruses desceibb@tiered by a .

sinple pro CN75 a ty fo cause cell ath was conpared to that

- gp would %Rlﬂ) en 19 B?bdyl d&Ek Axgctapect 1@&9@% alspibegdesirgble ta vect or
cont ai ni j :
&1 r&t&ﬁﬁnﬁp n@ﬁ}’éﬁglés? %g%f%%tmmstranon of edenowru_s_vecto_r can affect tumor growth.

PCT/ US98/1046)8Ken it is conceivable that the virusmonldlyeused a6 trediGadastatid mmwﬁepdsilfs ect ed
+ control),

t MO. of
oN7e1 dfices e B ife s hons Hor dis meerimsnt BrbuPs ghiires W ive mice begkipgor ed
~once a dayufiy ameReré@bcalbiedwith gk 8fad SddnoVRaldRYRr kR hs CN738) bf?lihlﬁnd

scored using Pronega's Cytotox 96 kit. This assay uses”a coupl ed
eddymat i cveireingedtion, esrwith buffer used to carnyrthe virs as 2 segative controls e effectofilyd

-

formazan uct hat, can_be determ ned. in r.a
g0mm - IRJeBAAE br R Yaefi\ira? el T i Anf s AFR levplods comPEERGH AL o
the | eveltréatméidH rel eased from -« - infected cells, a plot of how a
sanpl e' s absorbance changes with tinme describes how efficiently
"the viruses studi ed induce cell lysis (Figure 12). Each data point °
Dot "R finple s tBiouf! B br 30RO A s AR ER73T 0 )

cadatrol, tﬁiﬂd}&enagthlmsm larly to the adp+ control, Rec700 ‘The :
concentratlon_ I n the supernatant ingreases ra y from t wo days and -
reaches a Xnﬁé@ﬁ%%snﬁﬁ? 3 ﬁit%‘fq?‘?t‘? &gaéd"%nﬁlﬁl «&w5 1. In.
contrast, bbb aRURALVALS BPLY A.P‘I*(}ﬁ- fected
cells beg| ns"to rise. i‘?&vaa é}cm\}%rd%g an 8%‘?? % ﬁﬁe (Q%Wagt he

concl usi ameofedtshbct&mmmslgmmtthe ﬁglyrﬂdnks afiBhlp/c mdau a:m.m Mftm'falloﬁhhg sdvepgied
from. I infected, cells at ree, days two.tines.that

t
rel eased ‘f’?ec?ﬁ]f@\f%\limpﬂ?sé% » Gagh Was treated witlh an ingg 4nigetiome ‘?13{% lthat
‘aggnovectng Wakicltder ART3 Y ﬁf@as | dilcef 6l Jr bulfef Slofit. fEIébé‘rP&l ok Heﬁflﬁg HepG?

adenovectors that |ack the ADP genhe. - y Is'it
i npor t anttufers Wereviesatask, SIXt\uﬂkCNW?'B; end ﬁvewiﬂl(hUéfwr I Tumbtseyermmsasm’eé oveekly

until the conclusmn of the expenment Tumor volume was calculated by multiplying the

_tumor s length by the square of i its width and. d1vxd1ng the product by two Figure 10(A) is
a graph of average tumor volume for each treatment group vs. time. _ |

30  Imsix weeks HepG2 tumors challenged with buffer grew to over five times their

' original size. In contrast, tumor growth in CN733 treated mice was attenuated. One tumor

- even regressed to 3% of its maximum volume. These data suggest that CN733 mvaded the
| _tumors and dehvered cytotox101ty
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20 ‘able to shed progeny that can |nf ect ot her cancer cells. Viral
vectors that- can shed large . -anmounts of virus. mght be better
therapeutW&@StSI%ﬁS those that shed oni y. smal | armount's. A - PCT/US98/04084r us
yiel d assay was undert aken to eval uate whet her CN751 can induce .the
efficient - - release of its. pr ogeny fromthe infected cell. A549

cel I's were i nfRkrcidéition toatonidringfturhbv@owth, we harvested3eRRA Q&h?@& aﬂ@&sﬁ'ﬁerdv est ed
at various_times after infection and titered on 293 cells

det er mi ne*FReEVeLs: ukhey gl areshpynein Figure The Thadatasuggpst that mmd’dm evelsfected

h CN7 f h f d h
VCYINt7 02. At5r11§e8 rrrtlo;'e gllovrml ?ﬂ%ﬁee‘éﬂe&&@pﬂ%mﬁ thénc" ec'dit{r}q r!hlh r}ecta;ﬁ;\s%ek ﬁ‘ﬁr? gf:'?e dWIczal s

rel eased ten tIrrmmthm Ieﬁpetlmﬂﬂ, dd&aﬁn@NEﬁﬁlty of ¢ifefaht adihtmstrauve regim&RyRRS Y- t Wo -

ho r.s post infe ‘ﬂ. (81 75 |nfected cel:l's rel eased forty times nore
us. | neompared Tor CN, a4 Wers tpated withea single srasmyoseleadministratitarefect or s

'vm'ththe e 3 I _Invivo -
char act erf?gt ’gn o %e\ﬁ%%ngnél@ P ) or 1.5 X 10 Hﬁ'tlcles of CN733 (n=8, volume = )
62 - 944 mm®). A thivdbgAfibIF 46fmals was 1:reated-w1th five consecutive daily doses of 1.5 X o

 PCT/ US98/ 4984 ude nouse. xenografts were
chal I enge °1§S of FB1733i(we8. yohme= §E ) ?ﬁesplte the large sys;errye vizps burden,

particl esth@'ﬁ{xé‘é dllsplta%@ﬁd oﬂshoﬁ'd &%rféo rf‘tyg %@1 &%é}é nfeg ggﬁtbge ADP

gene, . or 2, a ve ng t € gene. up . of
‘tdfors weaactttrnéaialanen/ﬁor foun wickks aftdr dmjectiohh ei\mmﬁomgrmpsmeated iith ysiakley f or

k d atd ve-vol u raphe " against time. The
esul't o B0 S GNT5 ADE bR v SRSt Lou Cotks BHE AR boSH 18 G4 PSSRV for

i A A TS Bl

(n = 14) thepencugomef besjudyo Despite the largesjistamni¢ virus burden, theseanfpals The dat a

suggest . t S tuppr cells re effectivel tha CN70 _
aver age, @ﬁ%@zﬁgﬁk‘éﬁ@ﬁ ?Wf@f@dﬂ’é’r CHREg [ PRESS ‘ﬁnt‘hﬁ@h‘ﬂ%out the
casrse of10{B). On avérage, HusRE treaea i irﬁrﬁbé@to%ee@ﬁnds%’éﬁ Rl thHR:'ié? % 64%
regressed, Those treated with .. CN702 doubl ed in.size er

-t r eat ed th%W§CI§ra§W treatment. | Turhosg dreatedweth hsingleidose 0BCN733 increased tovol u ne.

hess: UdaRbAy Tolrighed it ERUASARR, (ISl SEORCEdll TR RS RENER

from day r@méined the em@olnineotrm duh&felght tumors (63%4)despondditoReRBheiIE Une( P =
~ 0.003). 15 Preparation of Covalently Pegyl ated

‘Adenovi r L?smmal had no palpable tumor atﬁ!e%ﬁipgﬁle xperiments were carried out to

‘abper the surf@egsthaPaiain ]gsods égjﬁ |deHS T-test su gﬁsts s thdY gfé{éh”i%s%t ﬁgmﬁgﬁﬂo‘“ rus

with PEG The objective o exat I on.
adenovi r lﬁffsn@ncaaieanysnmmpomblbdtwwmffeﬂreaﬂé anumaisrmmthusdtaéatai with an¢ dbsdi es
or “opsini e in circy atld?ﬂ“e and 2) increase systemc '

O op T Bt 1N TI030-5) Bl o B vh € pigathicant differente behpuiohstar srpetsh
non-specizhiialghg@ b6 ﬁ'e%& RaN V8 doE!est d}TWbéglmﬁng atr%r\%gﬁ P6st mﬁ&t(for}

| 3 (p— 0. 045) and contmumg through four weeks (p— 0.034). S
25 .' ‘The data suggest that CN733 exh1b1ts 51gmﬁcant antitumor act1v1ty in HepGZ nude

mouse xenograﬁs CN733 admlmstered dally for five consecutlve days ata dose of 1.5x
10" particles can cause tamor regressmn in some animals. A single dose, however is not
- sufficient to cause tumor killing. _ | .
. ' In the first experiment, the tumors responded toa smgle dose of CN733 but did not
30 appear to respond in the second. The i 1nventors note that there is often a variation in tumor

phenotype (including growth charactensttcs and AF P expressmn) from expenment to _
: expenment ' '
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Surface capSI ds of Wi I d type adenow rus CN706 wer e rmdlfled thrdu-gh :

coval ent attachnment of PEG to ‘hexon and fi ber 0 I ng

I\I-hydroxy‘ygc?(?{"’ﬁ'f% dyI succinam de 25 - (NHS). The PEGs. (%%? i

Pol yners, Inc.) had nomninal nol ecul ar vei ght .of 5000 Da.

activated PEG (apprOXI mately 2 mM) was reacted with 5 x 10[err

particles/m Inconclusion, theényye: erimﬁnés wgeest Heyt ONH3B caugestsig pimpert e

" nolar rat rr. Varl ous
1&11‘ﬁn20 Ydré‘yﬁe&% 1 a%n%g} ive ﬁt?se % lel’fltﬂH)eoral adém&%tgk% M

conbi nat i-ons reac
After t héndt&:adtreg&smtmﬁfaﬁﬁ@ﬂ oﬁéight/ﬂhﬁﬂlsﬂﬁ@scut&dﬁﬁﬁ@hﬁﬂa]&d@ﬂ@'\lelghtsdayémd

pegyl at ed .30 - _adenovirus_were separated by anionic ion exchange -
chr ormat odftghinyectionOnpisragssulfer treated tumors tripled yrhilg GMY33 tweated AIQISO to 1.5
M{ad gr, mMtris, pH8.0. The gradlent was . ~run over
10§\|§O| urm vhﬁgarréﬁs&ai% . Char acterl zation of PEG CN706

63 - - WD 98/ 39465

"PCT/ US98/ 0408AE : _ I ation of CN706 was verifi ed by S
SDS- Page. Fi gt rgamnlerﬁs-nCPmssruqtmnrnfm emwral vector contaiping\thecoding region

nmobility d I Lanes 1 and 2 are non-pegyl at ed :
CN706 (cgﬁﬂ%ugﬁlﬂogﬁgi(dgaﬁguﬁﬁaﬁé ou)e pegyl ated CN706 under several pH and

tenperature ¢ dndILER-epmuﬁd_ami yeGot GNJA3 IQdéicﬁlSEde‘ohe 1rBEmﬁ;ﬁla ng.ea @élet@orﬁlﬁdo nd
band aboye exon protei nost Likely pe y{lg%tped

n

“hexon, X’&e‘? ﬁ’i?aIedég FF@“FI @Pc‘fﬂa?ffaé? the AFP in thB i regipm ¢

-addltlon dG ding to the

- PEG hexo%b%ﬂrﬁgtbg%aéé pegglvog?tégd ?gﬁ'}e\éag#gtdgeix%fl 1assu‘?‘r‘t@d%ﬁﬁ]‘g’g‘gunder one

~of the An A@R)&g»yémtw qonstretertsusing b*mlaﬁlPSlInghe Y leader, an important
Figure 17 is an |on exchan e _chr.omat ogram showg&l{t he él e in surface 10

proper t i SETIFPCEAeF ﬁoﬁﬁfﬁqmﬁ%‘%%eqeés‘ﬁﬁ goplilied RSN OriMETS;t | on

“fromthe Q 5 G mt%m @mc@p@Aeemumztzbﬁsm 49.124Ms. result -

is nmost |ikel ueto PEG r ender i ng B he virus rmecharg neutral
i W appealS8EQ ©:Honhawd decreasing its bindi ng potential to . .- the

Phoe the o BiGToAEREMRRABATARR AL KHCCCN IR B AR Ar BT |

The ‘i nf e¢SEQIID/NOE1Pegyl ated CN706 was eval uated in an in vitro plaque
- assay on 93 .cells. Table .7 depicts a 5 to 10-fold reduction in-
pl aqui ng effi CTI'@H%]? spdimgaeging 9@s PCR ampli ﬁechtgsmg)mergd to CN706. This is

- host likely dugd 6{62% MWE&%%&T&‘ f1§29195%(37 12495¢T €asing -

~the recognition ytosi's 0 vrrar par
Tl e 7: (RBQUEr NEoI8)aihdPl aqui ng Ef fici ency of CN706 and PEG CN706.

Sanpl e De Ar bit
Sanpl e Descripg, '(?dCTTAAlBI”XR%[rGT@A 46Tt GrAGCr %5298721);: (37.124.4) (SEQ

PEG- CN708D NO:19). 4 Jerr] 1 Al't hough
the fore90|ng | ventlon has been ‘descri bed |n sone detail by way of
" The two fragments were annealed and the overlap product was PCR amphﬁed

. _usmg pnmers '37.124. 1 and 37. 124 4, The ends of the product were pohshed with Klenow.
.25 fragment and ligated to Ba.mHI cut pGEM-72(+) (CN241 Promega Madison, WI). The
o 'ADP cassette was excised by dlgestmg CN241 w1th Pac 1 restnctlon endonuclease and -
. ligated with two vectors, CN247 andCN248 generatmg plasmlds CN252 and CN270, |
; respectlvely CN247 contains a umque Pacl site in the E3 region and was constructed as
_ follows. A plasmid containing the full leng_th AdS5 genome, TG3602 .(Transgene, France),
30 was digested with BamHI and religated to yield CN2.21.. The_backbone of this pl'asmid_
o (outside of the AdS sequence) contained a f‘acI site that needed to be removed to enable
further mampulatlons This was effected by digesting CN221 with Pacl and polishing the :
' ____ﬁ"ends with T4 DNA polymerase-resu]tlng in CN246. CN246 was digested with Ascl and
. s _



illustration and exarfpl e for purposes of clarity of understanding, it wiil
be apparent to those skilled-in the art that certain changes and
~modi fi catWOA8B¥ER be practiced. Therefore; = ~ _the d@@@NSﬁW@“and
~exanpl es shoul d not be construed as limting the scope of the 30 - _
i nvention, ‘which is delineated by the appended clai ns.- -
. 64 C T AWD (8BreBd@5ntact E3 region). This fragment was replaced by a s1m11arly cut
PCT/ US98/,04084 QUENCE LI STI NG §1)

GENERAL (REEISRhderiyed from BHGTY. Thsepulfing plasoid, GV Z‘E% &PBigined a deleted E
L ki
Faniar soneEiRlRhd ; Pacl site ChigPls o o BPEEASe L eSS speaiFi _

FOR CELLSbove) Ligation of E}NWS@MCAGBRC&WtM BNRSYETHODS OF USE cs.
THEREOF VBER OF SE Y ESPONDENCE ADDRE

(A} ADDRESSEE: é’ﬂ%ﬁgu ‘E‘%@h&’%ﬁ ow mtmduc‘{‘%)ﬁ)@? et cassefte miAdihat;  ROAD
(Q CaTY. als‘B%ﬁ}aﬁisTaQieleUOn/subsutu{nQi inthé B )BLas made as foﬁcwmﬁg'&eéf@@u UM '

(F) ZI P: 94304- 1018 (V) COVPUTER RE E FORM A
TYPE: FI oyasydeleteskby digesting CN{ (8, aCOnRUTERat ¢<_Blmﬁ>ﬂ1_ghtrhaad iehd Ad5 sequence. ( C)

_ ;?13 ESA TIV.Z %?%(&TEM. P%cD%/sg\{B _inDth E3 region '(deriv(eg)ﬁ‘o%xoﬁ%'):': ' Qﬁlt S alng A@ﬁ& ease
The only E4 ORF necessary for viral repllcatlon, ORF 6, was reintroduced by PCR
_ 10 amphfymg the ORF with pnmers
B 33.81.1 (Ad5 33096) _
GCAGCTCACTTAAGTI‘CATGTCG (SEQ ID NO 20)
| 33.81.2 (Ad534084);
TCAGCCTAGGAAATATGACTACGTCCG (SEQ ID NO: 21)
- 15 | : The resulting plasmld is €N203. CN203 was dlgested w1th EcoRI and hgated to
| - CN209, a shuttle plasmid, to generate .CN208. In the final cloning step, CN208 was
di'gested. with Ascl and Avrll and ligated to 'similarly cut E4 deletion/substitution with the
ADP cassette. ' - o ; '
| Both CN252 and CN270 contam an E3 deletlon In addltlon, CN270 lacks some
20 . E _ sequence in the E4 region as prev1ously described. Adenoviral vectors are obtamed via in
| vitro ligation of (1) appropnately prepared viral DNA digested wﬂh BamHI and (2) |
CN252 or CN257 also dlgested w1th BamHI The hgatmn product is used to- transfect 293

cells. Plaque assays are performed as descnbed in Example 1.

_ 25 o Example 6. Characterization of an E3 deleted adenovn'us, CN751 that g L

contams the adenovnrus death protein gene

An adenovirus death protein mutant, CN751 was constructed to test whether such’
a construct may be more effectlve for cytotoxwlty The adenovxrus death protem (ADP)
an 11.6kD Asn-glycosylated 1ntegra1 membrane peptlde expressed at high levels late in
30 . infection, migrates to the nuclear membrane of infected cells and affects efficient lysis of '

P

the host. The Adenovirus 5 (Ad5) E3 region express'es the adp gene.

Construction of CN751 -
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(Vi) CURRENT APPLI CATION DATA: ~ - (A) APPLI CATI ON NUMBER . US

(B) FILING DATE. . . (Q) CLASSIFICATION.  (viii) AT Y@?Q\rr
| NFORMAT| Y@ 98/39465 (A) NAME: POLIZZI, CATHERINE M

REGI STRATI ON NUMBER: 40, 130 (O REFERENCE/ DOCKET NUMBER.
34802- 30004. 00 (ix) TELECOVMUNI CATI ON | NFORMATI ON (A
TELEPHONE: ' ( 416N781 3vasgopstructed in two papty. FstemnR3 deleted)platformoplgsmid that

LG TS S o g R B ol b o

(B) TYPE:
TOPOLOGY:
GAACTCT

whslengtheerédinto the remainder dfGhe B3 RANBIEDREESlasrhidab §ield CN252 thié D)

| i hear (xi) SEQJENCE DESCRI PTI ON: SEQ 1 D NO 1: GCATTGCTGI

GrioungAeshesmprsrionsly dassribedr Acpmatrugtthesecpedpart, the 5° Ag§ sequence

CATTOTTT G JGELATEAN Sy T ST St O A SN W BEb R anc
'PCT/ US98/ 34IaBAg the leAMAT TragEn T TEST EtdddtioT KEEEFGTg'E'Etrﬁ'@me EoRIJHETTCT

'CAACCACTCA -

TAGCCTCAA!Fﬁ hand fragmentofrGNTOLarst GNSAF Myerenligatichy
ation e b} IRAREACFE TR AAARAH BRI CRET TGS, GYTCTTTCC

CTTGGA
TAAAAT

...10

| plaques that scored positive was designated CN751.

15

~ cells were harvested, freeze-thawed three times, and the supernatant was plaqhed on 293
monolayers Individual plaques were prcked and used to infect monolayers of 293 cells to
grow enough virus to test. After several days plate lysates were screened using a

polymerase chain reactron_ (PCR) based assay to detect candldate_v1ruses. One of the

Structufdl. Characterization bf CN751 _
“The structure. of CN751 was conﬁrmed by two methods First, pnmers 37 124, 1

Y GCCTTAATTAAAAGCAAACCTCACCTCCG Ad2 28287bp, SEQ 1D NO: 16) and

20

25

30

37.1244 (5 GGCTTAATTAAC’I‘_GTGAAAGGTGGGCTGC Ad_2 2987_2bp, SEQ ID
NO:19) were used to screen candidate viruses by PCR to detect the presence of the a'dp

R -cassette CN751 produced an extensron fragment consistent with the expected product

(1065bp) Second 'CN751 was analyzed by Southern blot Viral DNA was punﬁed

'drgested w1th Pacl, Sacl, and Accl/Xhol, and probed with a sequence homologous to the :

ADP eodmg regron The structure of CN751 matched the expected pattern

3

. In Vitro Characterlzatzon af CN 751

Two experiments were conducted to. exarmne the cytotox1crty and virus yield of

CN751 In the first study, CN751 s cytotoxrclty was evaluated in LNCaP cells by

'measurmg the accumulation of a cytosohc enzyme, lactate dehydrogenase (LDH), i 1n the .
‘supernatant over several days The level of extracellular LDH correlates with the extent of

~ cell lysis. Healthy cells release very little, if any, enzyme, whereas dead cells release large |

quantities. LDH was chosen as a marker because it is a stable protein that can be readrly

CN702, a vector lacking the ADP gene, and Rec700, a vector containing the ADP gene.

180 CATGGGIACA ATAACTGTCT.. GCAAGCTTAT GATTCCCAAA TATCTATCTC
GBroedia werertrapsdected

120

CCA

-detected by a srmple protocol: CN751°s ability to cause cell death was compared to that of



- TGTCTGT

" “CCTGTAGCAC ATAGGGTCCT GTTGTTCCTT  AAAATCTAAT ‘TACTTTTAGC CCAGTGCTCA . 420

TCCCACCTAT GGGGAGATGA GAGTGAAAAG GGAGCCTGAT. TAATAATTAC ACTAAGTCAA 480 .
- TAGGCATAGKOB8BAMESACTG TTTGGEGTAAA CTGGTCACT T TATCTTAAAC TAARTATSPE04084 540 -
- CAAAACTGAA CATGTACTTA. GITACTAAGT CTTTGACTTT ATCTCATTCA TACCACTCAG . 600
CTTTATCCAG GCCACTTATG AGCTCTGTGI CCTTGAACAT AAAATACAAA TAACCGCTAT 660
GCTGTTAATT AT TMGA#A¥ers G DNCAP tells GoGaiblndat AMMBIGIORS WIA(FitREaNy02, 720
"TATACCAACA AAAGGTTACT AGTTAACAGG CATTGCCTGA AAAGAGTATA AAAGAATTTC . 780 .

AGCAT AT ReCTRR AR TR tiabT MENG oA etk oA RA TG well dishes.” Samples were 822

() LENGHE BB ST oA s ntioh R R AR S

(©) STRANSHIgNEGfiegs’s yitetox 96 kit. This aséd3) usEORCHEFRA etdynestic reaction whidh
' SE ENCE DESCRI RTI ON:.; SEQ I D NGO 2: GAATTCTITAG AAATATGGGEG GTAGEEGTGG

- GGTARPIYETtErtFirszalivarsaite Aciest formazan produetsbateap bedetemainet imanlatesT GCTTTCA
' MCACACQ}%%%WA AGAATTAAGG . 120 AACAGACTAT GGGCTGGAGG ACTTTGAGGA -

G GGTTGTATCT -~ - 180 GTTCTATGGG GCTTGTTTTA AGCTTGGCAA
'CTTGCAACAG GGTSifiteIhEAbSSIBAEE OEESimple coRtésponddBGREIACETADNGEIERA I TCATATC

TGTTTTGAG. TATCT \TAT. AAACATTTCA ATAATGTTCT
. GTGGTGAGATERlR Ccé;ﬁﬁ‘%O %@Wm s absozh%lce%@%m withtimedesepbeshOVAT GAGGACAA

E@gﬂ,ﬁgg TA A%TTC & itietihiee cell lyﬁgglg%@% W@“ TTTgTCﬁ

- CNBEGAAT C/aRerage CATIGREN separateodaples. The reSuls supaAGARGT TNY ST GRIGENSHRrd TAATTACAT -

ﬁ£¥$ %m %%@W& a@g@mul %Gﬁ%+ contro?pl{ec OA]I_'ﬁATCTGAA

66 ~ concentration of LDH in the supernatant increases rapldly from two days and reaches a. '

maximum at four days in wells infected w1th CN751. In contrast, LDH concentration in
the supernatant of CN702 infected cells bégins to rise slowly at two days and continues
15 until the conclusion of the expenment S1gmﬁcantly, the amount of LDH released from
o CN751 infected cells at three days is two tlmes that released from CN702 infected cells.
The data demonstrate that adenovectors with the ADP gene kill cells more efﬁmently than
.'adenovectors that lack the ADP gene . _
| Not only is it 1mportant for Ad vectors to kill cells efﬁc1ently, they must also be
20 - able to shed progeny that can infect other cancer cells. Viral vectors that can shed large
R amounts of virus mlght be better therapeuncs than those that shed only small amounts. A |
virus yleld assay was undertaken to evaluate whether CN751 can induce the efficient '
- releaseof its progeny from the mfected cell. A549 cells were infected at an, MOI of five
) ' Supematant was harvested at various times after mfectmn and tltered on 293 cells to
25 ~~ determine the virus yield (Figure 13) The data suggest that cells infected with CN751 .
o shed virus more efficiently than those infected with CN702. At forty-eight hours post
iufectioh, CN751 infected cells released t_'en times more virus than CN702 infected. At
setre'nty-two hours post infection, CN751 infected cells released forty times more virus In
sum, the virus yield data demonstrate that adenovectors with the ADP gene release more

- 30 _v1rus
In vivo characterization of CN751

62



V\D 98/ 39465 o | ' . -PCT/ U898/ 04084 |

CTCTTCTCTA GCTAGAGACT AATCAGAAAT ACATTCAGGG ATAATTATTT GAATAGA 720
. TAAGGGTTCEOSBRMEPTTTG TTCAAGCATT GATGGAGAAG GAGAGTGAAT ATTREAUNB04084 -0
ATTTTCAACT AACCAACCAC -CCAATCCAAC AAACAAAAAA TGAAAAGAAT CTCAGAAACA - 840
GTGAGATAAG AGAAGGAATT TTCTCACAAC . CCACACGTAT AGCTCAACTG- CTCTGAAGAA 900

GTATATATCT MwmdammmtmnMMmlmwﬂrdose (1960 |

| anoadk TR AR SR 100

TTGCCT GT GANTHEAGHEAAT L hy mmé%s Af G drs A8 frbad@With bulifek alonel 140
CTTTCTAA'CI%N ZCAAAGTTCA“%% c%g CCATGIT TCTGAGTGGCaTTCACAGACT 1200

| TATGAAAAA@emmmwm Fwackly forsix eeskyanichrir e vobaneres@raphed 1260

AT R i AR A G AR e e ot L emort 350
GGTTTCTCTfBr probpT A TG4l At @%ﬁdﬁcﬂ@ﬁl TN PATAOCEGHS]s (n <1440

TGCAAGCTTA TGATT ATCTATCT CT CAA TCTTGTTCCA GATAAAA 1500
. AGTAGTATTH) @A& mmm @izsn?% Terhulartreated (560

ST rarTa S Rer e ELAIERE R e BRI on 1050

- AGAGT GAAAdy SEhal[EARSIWIER ENTST rekvahed tieTAHeGARAR: urse oft /40
GITTGGGTAA ACTGGTCACT TTATCTTAAA CTAAATATAT CCAAAACTGA ACATGTACTT 1800 -
10 the experiments while nine out of fourteen tumors (64%) regressed. Those treated w1th

'CN702 doubled in size. Buffer treated tu.rnors grew{o nearly five tlmes their initial
volume. The Students T-test indicates that the dlfference in tumor size between CN751

and CN702 treated tumors was statlstrcally significant from day 9 (p 0. 016) through the
end of the expenment (p = 0.003).

15 _ _ .
- Example 7: Preparation of Covalently-'Pegylated Adenoyirus
A series of expenments were carned out to alter the surface capsids of adenovrrus
| -_by complexmg adenovirus wrth PEG. The obj ectlve of PEG. complexatron masklng of the o
20 adenovirus surface is the following: 1) adenovrrus neutralizing antlbodles or op31mns

-whrch are in clrculatlon, and 2) increase systemlc circulation time of adenovirus partrcles '
by reduction of non-specific clearance mechanism in the body G.e. macrophages etc. )
Surface capsrds of wild type adenovrrus CN706 were modified through covalent
attachment of PEG to hexon and fiber protems usrng N-hydroxysuccrnrmldyl succmamrde :
25, - (NHS). The PEGs (Shearwater Polymers Inc.) had nominal molecular welght of 5000 Da.
| ~ The activated PEG (approximately 2 mM) was reacted w1th 5% 10° parucles/ml
adenovirus in a tris-HCI buffer (the approxrmate molar ratlo of virus partrcle to PEG was
14X 106) Various combinations of pH, temperature, and reaction times ‘were used. o
- After the reaction, unreacted actlvated PEG, unreacted adenovrrus and pegylated
30 - adenovrrus were separated by anionic ion exchange chromatography on Q Sepharose XL
(Pharmacia), running a0 to 1.5 M NaCl gradrent in 50 mM tris, pH 8. 0 The gradrent was
_1un over 10 column volumes. -
 Characterization of PEG-CN706 =
63



- AGTTACTAAG TCTTTGACTT TATCTCATTC ATACCACTCA GCTTTATCCA GGCCACTTAT 1860.
- TTGACAGTAT TATTGCGAAA ACTTCCTAAC TGGTCTCCTT ATCATAGTCT TATCCCCTITT 1920
TGAAACAAAWOMBEOESGTTT CAAAATACAA ATATGATTTT TATTAGCTCC CTT PRETUSYS/040841980
CTATAATAGT CCCAGAAGGA GTTATAAACT CCATTTAAAA AGTCTTTGAG ATGTGGCCCT 2040
"TGCCAACTTT GCCAGGAATT CCCAATATCT AGTATTTTCT ACTATTAAAC TTTGTGCCTC 2100

TTCAAAACTG' CATPeRYiaHGH oEENTOSGTAAeffied SPADNP; 16 ltior2 160
ig%% & ACATT TTCCTGGAAC ACTATA_CE&%T‘FI R T 10 %mw 2220
CCANA AT ATENST A QT GIAERS AL HHARTANANRRATC G TARACA 2340

PCT 1 US98/texhPerature corldiions] Gahes AGRGUTH CIHow tH ﬁfﬁemmn@%@_%w
CAACAAGACC 2400 , TACATGGTIGC CTIGICTCTTG TTGCTGATTA TTCCCATCCA - AAAACAGTGC

CTEGAAT e hexoppteiny et £ mosttkel prgyiateshhexanaamitha ssof fredibes PEAGT GCT

AT Gona. SERE o AN EXRREEARS dO R G AR R )
GAAATGAATPEG-he6itfrotedd TREAES Tite M ABTIGHTISI s GSTARGTEHE uAGEGRAMMM: TTCAAACCAG

TTCCCCAACT 2700 TTACGIGATT AATACTGTGC TATACTGCCT CTCTGATCAT ATGGCATGGA
ATGCAGACAPPegylate @rotm@ﬁﬁsmwm TGGAAGGAGA TTGGAGGATG ACACAAAACC

AGCATAATAT > L TTGITACTCC

rooreracrc  Shes AR e ainge ;G TocrTon

T®YGTACA Poperti@odfiCN706. Pegylatlon of CN706 results i in its earlier elution from the Q :
Sepharose resm used to capture the virus. Th1s result is most likely | due to PEG rendenng

- the virus more charge neutral in appearance and hence decreasing its binding potential to
the ion exchange matrix. A broademng of the v1rus chromatogram is expected since the
' pegylatlon of CN706 occurs to dlfferent percentages _
- 15 - The infectivity of pegylated CN706 was evaliated in an in vitro plaque assay on
| 293 cells. Table 7 depicts a 5 to 10-fold reduction in plaqumg eﬁic1ency of PEG-CN706
- as compared to CN706. Tlus is most hkely due to pegylatmn maskmg the virus cells, .

decreasmg the recogmtlon and endocytosxs of the viral particles.

20 S Table 7: Companson of Plaqulng Bfﬁclency of CN706 and PEG- CN706

' Sample Description - - Number of Plaques (Arbitrary Um_ts)
. CN706 .= .. 15%5 '
_-PEG-CN706 . -~ = 41

25

A.lthough the foregomg mventlon has been described i in some detail by way of
illustration and example for purposes of clanty of understandlng, it will be apparent to
those skilled in the art that certam changes and modifications can be practlced Therefore,
the description and examples should not be construed as hmmng the scope of the

30 o mventlon which is delineated by the appended c1a1ms
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" TTATTTGTAG TTGIGTGTGI ATTTTTATAT ATATATTTGI AATATTGAAA TAGTCATAAT -

TTACTAAAGG CCTACCATTT GCCAGGCATT. TTTACATTTG. TCOCCTCTAA TCTTTjﬁﬁ
AGATGATCAWOBRMMRTTAC TTGGCCTTGA AGATGATATA TCTACATCTA TATGIA
. TATATCTATA TCTATATCTA TATCTATATC TATATCTATA TATGTATATC AGAAAAGCTG

AAATATGTTT TGTAAAGTTA TAAAGATTTC AGACTTTATA GAATCTGGGA TTTGCCAAAT -

GTAACCCCTT TCTCTACATT AAACCCATGT TGEPRENSATLIACANG TATTA TTCATTCATC

AAATGTTGCT. CCAG ACACTGTGAA AGCCTTTGGG ATATTTTGCC
CATGCTTGGEJg%%@%$¥c$§?$®é§ﬁ$ECTT CATAAAACTC TATTTCAGTT CTTCATAACT .

AATACTTCAT GAG: ng; é; TCATAA CAAATACTTT GGCTTTCATA
TATTTGAGTA AA CT GCACTTTGTA AATACTATCC
~ TGGAATCCAA ACGEATAGAC AA KsTACCTCTTT CTGGAGAGTA CGTGAGCAAG

GCCTGITTTG TTAACATGTT CCTTW&&M&%%&DN&&MZETAG GAGAGACACG CATAGCAGAA:
AATGGACAAA AACTAACAAA TGAATGGGAA TTGTACTTGA TTAGCATTGA AGACCTTGIT

TATACTATGA TAANTGETTE CFATIVERITOS ADENGIRACTVEGEORKS BRAATF ICCTIR TEGTT
‘TAAATGTGTG CCCTAGT ABXPREFSINGG PRI EET CHROTETY TANDAMETHIDS GIF AST TREBETA
TTTAAAAATT TTATGTTTAA AATTGCATAG TGCTCTTTCA TTGAAGAAGT TTTGAGAGAG
AGATAGAATT AANTTERMFTR RFCTHNRERERS . CPAGAGAAAC CCAATGTTAA AACTTTGTTG

: DDRESSEE: MORRISON & -FOERSTER
. PCT/ US98/ 04084 °  (B) STREET: 755 PAGE MILL ROAD
(C) CITY: PALO ALTO
" (D) STATE: CA
(E) COUNTRY: USA
- (F) 2IP: 94304-1018

TCCATTATTT cyqgcgéﬁééig;§¥¥ggqgg&éggTTTAGAGG GTGGGAGGAA TACAGAGGAG

(v) COMPUTER READABLE FORM:
. (A) MEDIUM TYPE: Floppy disk
(B) COMPUTER: IBM PC compatible
(C)- OPERATING SYSTEM: PC-DOS/MS-DOS
* (D) SOFTWARE: PatentIn Release #1.0, Version #1.30 -

(vi) CURRENT APPLICATION DATA:
' '(A) APPLICATION NUMBER: US
(B) FILING DATE:
(C) CLASSIFICATION:

‘(viii) ATTORNEY/AGENT INFORMATION:
N (A) NAME: POLIZZI, CATHERINE M.
(B) REGISTRATION NUMBER: 40,130 :
(C) REFERENCE/DOCKET NUMBER 34802 30004 00

o (ix) TELECOMMUNICATION INFQRMATION.
C (A} TELEPHONE: (415) 813-5600
(B} TELEFAX: (415) 494-0792
(C). TELEX 706141 MRSNFOERS SFO

:ftz) INFORMATION FOR SEQ ID NO 1

(1) SEQUENCE CHARACTERISTICS.
(A) LENGTH: 822 base pairs’
(B) TYPE: nucleic acid |
(C) STRANDEDNESS: 51ngle
(D) TOPOLOGY linear .

. (x1i) SEQUENCE DESCRIPTION: SEQ=ID NO:1:
GCATTGCTGT GAACTCTGTA CTTAGGACTA AACTTTGAGC AATAACACAC ATAGATTGAG

EGATTGTTTGC TGTTAGCATA CAAACTCTGG TTCAAAGCTC CTCTTTATTG CTTGTCTTGG
65 -

3000
13060
10408431 5
3180
3240
3300
13360
3420
3480
13540
3600
3660
3720
- 3780
3840
3900
3960
4020

60

120



4080
4140

- GTAGAATGAT ACACAAATGA GAGCACTCTC. CATGTATTGT TTTGTCCTGT TTTTCAGITA
ACAATATATT ATGAGCATAT TTCCATTTCA :TTAAATATTC TTCCACAAAG TTATTTTGAT

' GGCTGTATAYO®BEHSTFACTT TATGAATGTA CCATATTAAT TTATTTCCTG GTCRCHUSTH04084 4200 >

TTTGATTTTA TAATCTTACC TTTAGAATAA TGAAACACCT GTGAAGCTTT. AGAAAATACT 4260
GGTGCCTGGG TCTCAACTCC ACAGATTCTG ATTTAACTGG TCTGGGITAC AGACTAGGCA 4320
TTGGGAATTC AAAAAGTTCC CCCAGTGATT CTAATGTGTA GCCAAGATCG GGAACCCTTG 4380
TAGACAGGEA ATGATAGEACS! TAAGCIATT T TAGDATCCLATT CAFTIAGTA CRRAGKCATEAT 184440
“CATCTTGAGT TGCTAAGTGA ATGATGCACC TGACCCACTT -TATAAAGACA CATGTGCAAA 4500
TAAAATTAﬁﬁT95?&@@A€#?%¥T§FF?A¥¥¥E¥?REEﬁﬂgmggﬁgﬂTﬂﬁﬂﬁﬁﬂﬁtﬂ'W¥W§FF&A@CC 2494560
ATACATCGCA. TACTAAATAC TTTAAAATGT ACCTTATTGA CATACATATT AAGTGAAAAG
TGTTTCTGAE T AR CART & R PRAYT TR TEARCRAAT T AATHICFF R CARSRSRRT TT 398630
- ATTATTCT T . 4740
AT S ot GO S o R o BT AT 36700
TGATAGCCAITcrhAA ARTAEGIAMA G ET A AT GIAR T EMA A TEAPITEEEA CTAGRRARAICT 424860
'GCTGTCTTTT CTTTATGGCT TCATTAACTT AATTTGAGAG AAATTAATTA TTCIGCAACT 4920
TAGGGACANECRCATET GEEEANAE ATTTER AT THCARS T\ GANTATTAG ACTATATAECC 484980
AAAATAAAAT AAGTTTGCAA GTTTTTTTTT TCTGCCCCAA AGAGCTCTGT GTCCTTGAAC . 5040 -
- ATAAAAT ATREGSATARDGCCRCGRETE TTITFARTARRAGIRSTCART TATETCIGAAT TRAEFRABITAA 546100
GGAAATACCA TAAAGTAACA ‘GATATACCAA CAAAAGGTTA CTAGTTAACA GGCATTGCOCT © 5160
-cwwwv«ya ?‘ﬁ?ﬁ%&ﬁ?ﬁéﬂ?”*ﬁﬁ%fﬁﬁﬁﬁﬁﬁ?3?@%%%%&5&5TéﬁEﬁ%%?ﬁ%xr' 608220
5224

_(2) | NFO&KXATﬁT&PCt&C%%T&TB Rg5rgreTeT CCTT(:A?C@E&%?\T&W@RWI‘%H cs6

4620

CCATGAGAAA

AGGTTTAATA
66 :

AGTTGTCARA

(A LENGEtkGT¥RAPRIQTEEEARAT GTCCCATTTT CARCCTNRE ARMERREA Q\(AEQAACAGA 7260
STRANDEDNESS: si ngl e (D) TOPOLOGY: |inear _
: TATACCAACA ARAGGTTACT AGTTAACAGG CATTGCCTGA AAAGAGTATA ARAGRATTTC 780
. RGCATGATTT TCCATATTGT GCTTCCACCA CTGCCAATAA CA ~ 822
__‘21_INFORMAT10N FOR SEQ ID NO:2:
. (4)- SEQUENCE CHARACTERISTICS:
(A) LENGTH: 5224 base palrs
(B) TYPE: nucleic acid
(C)  STRANDEDNESS: single
(D) TOPOLOGY: linear '
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2:
GAATTCTTAG .ARATATGGGG GTAGGGGTGG TGGTGGTAAT TCTGTTTTCA CCCCATAGGT 60
GAGATAAGCA TTGGGTTARA TGTGCTTTCA CACACACATC ACATTTCATA AGAATTAAGG 120
'~ BACAGACTAT GGGCTGGAGG ACTTTGAGGA TGTCTGTCTC ATAACACTTG GGTTGTATCT . 180
GTTCTATGGG GCTTGTTTTA AGCTTGGCAA CTTGCAACAG GGTTCACTGA CTTTCTCCCC 240 -
AAGCCCAAGG TACTGTCCTC TTTTCATATC TGTITTGGGG CCTCTGGGGC TTGAATATCT = 300
‘GAGAAAATAT AAACATTTCA ATAATGTTCT GTGGTGAGAT GAGTATGAGA GATGTGTCAT -~ 360
TCATTTGTAT CAATGAATGA ATGAGGACAA TTAGTGTATA AATCOTTAGT ACAACAATCT 420
GAGGGTAGGG GTGGTACTAT TCAATTTCTA TTTATAAAGA TACTTATTTC TATTTATTTA 480
'TGCTTGTGAC AARATGTTTTG TTCGGGACCA CAGGAATCAC AAAGATGAGT CTTTGAATTT 540
'AAGRAGTTAA TGGTCCAGGA ATAATTACAT'AGCTTACAAA TGACTATGAT ATACCATCAA 600
ACAAGAGGTT ATAATCTGAR GGTGAGAGGE 660



(xi) SEQUENCE DESCRI PTI ON: SEQ ID NO'3:  TOGTCTTCAA GAATTCTCA

19 (2 ON FCR SEQ 1D NO
VO 953/ 29,94 é’w‘-ﬂs N P%ﬁ%@é‘é’“mom

(i) SEQUENCE CHARACTERI STI CS: . (A LENGTH 20 base. pairs
(B) TYPE: nucleic acid (C) STRANDEDNESS: single (D)

TCPOL O | bR coradithl SERHENGE: DE&%&EEG%AA%%PGNQTA%?TC%
| NFORMATI {ﬂeﬁ%{rﬁ?@r}a&ﬁ%é TTCAAGCAT(r % Sﬁ@%ﬂﬂ%&éﬁ\w BRrrddiRe

78
(A). LENGIH: ase pairs TYPE: nuclelc acid ?CD
.STRANDEDl\Eﬁ&TcﬁAdtg h&ccaaccac ccaafddnat CRARN A rE@ARGAAT cu‘(:%d;ziAAS.EQJEN@Eo
DESCRI PTI ON:* SEQ I1.D NO 5: GCATTCTCTA GACACAGGTG
20 (2) | GRGRMMTHCONGECRASED ITDTONUAC CCACACGTAT) AGBQUEMTE COHARACEER) SThas:

-(A) LENGTH: - 20 base pairs

GTATATATCT

TTTAATGTCT

- ACTTGAGGGG

TTGCCTGTCA

 CTTTCTAATA

TATGRAAAAG
ACTTAGGACT

ACAAACTCTG

GGTTTCTCTT
TGCAAGCTTA
AGTAGTATTC

CAAACCGGGG

TCTTGTTCCT

" AGAGTGAAAA

. GTTTGGGTAA

_AGTTACTAAG

TTGACAGTAT

: TGAAACAAAA

. TGCCAACTTT

CTATAATAGT

TTCAAAACTG

' TTTCCACCAC

TCTAATTTTC

'CCTCCAAAGA

AATATTTAAC
ATAAGTACCA
ATAGATCATT
TACAGCTAAT
CCARRGTTCA
TAAACGGAAT

AAACTTTGAG

‘GTTCAAAGCT

TTCACTGCTA

TGATTCCCAA

ARATGCACAT

AGTTTTGCCT

TAABATCTAA

GGGAGCCTGA

ACTGGTCACT

TCTTTGACTT

:TATIGCGAAA

GAGACAGTTT
CCCAGAAGGA
GCCAGGAATT
CATTTTCTCT
CTTTTACATT
TTTCAGATCT

TGTCATGAGT

ACTAACATCA
GGCATTTAGA

TTCATGATAT

AATTGACCAT

GTTTACTGTT

'CAGAATTACA

CAATAACACA

CCTCTTTATT
TCTATTTTTC
ATATCTATCT

CAACGTCTCC

GGAATGTTTC
TTACTTTTAG

TTAATAATTA

TTATCTTARA

TATCTCATTC
ACTTCCTAAC

CAARATACAA

GTTATAAACT

CCCAATATCT

CATTCCCTRA

TTCCTGGAAC

CCATGAAGAT

TCCTCTTTTC

(B) TYPE:

TGCTAATAAT
AGATATTATT
ATGAGAAARA

AAGACRATTA

CCATGTTGCT

TCAATGCARA

CATAGATTGA

GCTTGTCTTG

TCAACCACTC

cTaGceTCaA
ACTTGGAGGG
CTAAAATGTG
ceeagrecTe
CACTARGTCA
CTARATATAT
ATACCACTCA

TGGTCTCCTT

_ATATGATTTT
conrrTanma
_AGfATTTTCT
.GTGTGCATTG
ACTATACCCT.

GTTACTTCCT:

ATTCTACTAR

nucl eic acid .

GATAATAATT

CCATTTATAT

TTARRAACAG
GATTTAAATT
rCTGAGTGGc
AGCATTGCTG
GGATTGTTTG
GAAAATTTGC

ACATGGCTAC

TCTTGTTCCA
CTTARAGACG

TCCTGTAGCA

ATCCCACCTA

‘ATAGGCATAG

CCAARACTGA

GCTTTATCCA
ATCATAGTCT

TATTAGCTCC

AGTCTTTGAG

ACTATTAAAC

TTTTCCCTTA

CCCTCTTCAT

CCAGGAAGCC

TCACAGCATC

ACTGTCATTT_'

ATCARAATAA

ATTGAATTAT

AGTTTTGAAT
TTCACAGACT .

TGAACTCTGT

CTGTTAGCAT

TGTTCTTCAT

AATAACTGTC. -

GAAGATAAAA

TTTCAACATA

CATAGGGTCC
TGGGGAGATG
AGCCAGGACT
ACATGTACTT'

GGCCACTTAT -

TATCCCCTTT

CTTTTGTTGT

ATGTGGCCCT

TTTGTGCCTC
CCGGTTGGTT
TTGGCCCACC

TTATCTGACC

CATCACACCA

960
1620
1080.
1140
1200
1260

1320

1380 .

1440
1500
1560
1620
1680

1740

1800

1860

1920°
1980
2040

2100

2160

12220

2280

2340

-



(D) TOPOLOGY: | i near

TCCGACACCG GTGACTGAAA

(C) STRANDEDNESS: i ngl e
DESCR! PTI ON.  SEQ | D NO. 6:

(X|) SEQUENCE

20 (2) I'VPORRMISON FOR SEQ I D NO 7 (i) SEQUENCE CI—IMG—’@FIP@FFCS
“ (A) LENGTH: 21 base pairs _ - (B) TYPE nucl ei ¢ acid (O~
'STRANDEDNESS: - si ngl e (D) TCPCLCEN | i near (X|) SEQUENCE

DESCRI PTION: SEQ I D NO 7: - GOCCACGGOC GCATTATATA C -
(2) IWTWWW@EQTT@W@H CTCTGATTAG )GQEWEQE:EFGGAMHERI M00S:

(A) LENGTH. 21 base pairs B) TYPE: nucleic acid . (O
SHTWMWDEDNEESFGQ¥FHQ¢ TCTCTTG TTGCTGATTA TCCCATCCA ARAACAGTGC GRBGAATGCA \\(£460

98/ 39465 PCT/ US98/ 04084
(D) TOPOCBERFPAGPR B AT TaRAT ﬁ?’)“éé&ﬁ]zﬁ&%c%’é%&h %?F%NG%E?STTBGRE% 2520 .
(2) | NFONRTT O O CESTD RRPGT™ ATy AIRRETAT JACEERGy oot
(A LEhKﬂﬂdsGiKbThQS@Ad&&&ccET'ATTTTATAGT &Bhréﬂﬁﬁﬁ& ANAG&G&N@AaGﬁAiTGAAmT 264®C3
STRANDEDNESS: si ngle _

— . AACTCACCCA AAGICATGTA GCTAAGTGAC AGGGCAAAAA TTCAAACCAG TTCCCCAACT 2700
TTACGTGATT ARTACTGTGC TATACTGCCT CTCTGATCAT:ATGGCATGGA ATGCAGACAT 2760
CTéércccTA AGGCAGAATA TGGAAGGAGA TrGGAéGATG;AéACAaAAcc“AGCATAATA} . 12820
cAGAGGAAAA GTCCAAACAG'GACCTGAACT'GATAGAAAAG.TTGTTAC?CC_TGGTGTAGTC 2880
GCATCGACAT CTTGATGAAC TGGTGGCTGA CACAACATAé‘ATfGGCITGA'TGTGTACATA' ' 2946
TTATTTGTAG TTGTGIGTGT ATTTTTATAT ATATATTTGT AATATTGAAA TAGTCATAAT 3000

..TTACTAAAGG.CCfACCATTT.GCCAGGCATT-ETTACATETG'TCCCCTCTAA.TCTTTTGATG' 3060
- AGATGATCAG ATTGGATTAC TTGGCCTTGA AGATGATATA'TC&ACATC&A TATciAmATc 3120
ETATATCTATA.TCTATATCTA'TATCTATAiC_TATATCTATA TATGTATATC AGARAAGCTG - - 3180
| AAATATGTTT.TGTAAAGTTA TAAAGATTTC AGAéiTTATAfGAATCTGGGA'TTTGCCAAAT' "3240
GTAACCCCTT TCTCTACATT AAAccCATGT_TGGAA¢AAAT-ACATTTATTA'TTCATTCATé 3300
"AAATGTTGCT'GAGTCCTEGC TATGAACCAG.AcAcTGTGAAEAGccTTTGGG ATATTTTGCC 3360

- CATGCTTGGG CAAGCTTATA TAGTfTGCTT CATAAAACEC TATTTCAGTT CTTCATAACT . 3420
* - BATACTTCAT éACTArTGCT TTTCAGGTAT TCCT?CATAAjCAAATACTTT.GGCTTTCATA © 3480
 TATTTGAGTA ARGTCCCCCT TGAGGAAGAG iAGAAGAACT GCACTTTGTA AATACTATCC 3540
TG¢AATQCAA ACGGATAGAC AAGGATGG?GTCTACCTCTTT CTGGAGAGTA:CGTGAGQAAG 3600 -

‘ GCCTGTTTTG'TTAACAreTT'ccTTAééAGA'CAAAAC:TAG,GAGAGACACG:CATAGCAGAA'5 '3séoE
* BATGGACAAA AACTAA¢AAA:TGAATGGGAAVTTGTACTTGA-TTAGCATTGA'AGACCTTGT:' 13720
'TATACTATGA TARATGTTTG TATTTGCTGG?AAGTGCTACT GACGGTAAAC_ECTTTTTGTT. 3780

' TAAATGTGTG CCCTAGTAGC TTGCAGTATG ATCTATTTTT TAAGTAéTGT ACITAGCTTA: 3840

| TTTAAAAATT TTATGTTTAA AATTGCATAG TGCTCTTTCA ITGAAGAAGT TTTGAGAGAG . 3900

~ AGATAGAATT AAATTCACTT ATCTTACCAT_CfAGAGAAAClCCAATGTTAA AACTTTGITG 3960
TCCATTATTT CTGTCTTTTA TTCAACATTT TTTTTAGAGG GTGGGAGGAA TACAGAGGAG 4020

" 68



(D)’ TOPOLOGY:
CCAGAAAATC CAGCAGGTAC C

11 near

(2) I NFORMRMMRMEOR SEQ 1D NO: 10:
(A) LENGTH: . 29 baseé pairs

STRANDEDNESS:
.'DESCRI PTI ON: SE% |
| REECRRK

DI\E%%Z%&%S ?gBEOJATAT TTCCA’ESTCJP

(2)
( A) LEN
STRANDE

DESCRI PTI Qb %11

27 (2)

28

TTGGGAATTC.
TAGACAGGGA
CATCTTGAGT
TAAAATTATT
ATACATCGCA

TGTTTCTGAG

- ATTATTCTGC
" GTTATATTTG

- TGATAGGCAT

GCTGTCTTTT

TAGGGACAAG:

- AARATAARAT

ATARAATACA

. GGARATACCA

- GRARAGAGTA

AACA |

singl e

D NO10:

Padrhlrr

INFCRNATICN FOR SEQ

(A) LENGTttrcR8rbes eapfdtracce TTTAGAATAA( FOARAYENGT @T@A}@C@T@(AGHAAATACT
STRANDEDNESS: (i) SEQU

single
DESCRI PT| G¥tGCSEDd Ecrcaﬂtzcc AGKGE&I@EGHKTTfIIEﬂEbAT&TRG@@E@ET@ﬁECTAGGCA

AAAAAGTTCC

TGATAGGAGG

TGCTAAGTGA
ATAGGACTTG
TACTAAATAC
CTAAACAATG
AACTTAGGGA
CAAGATGAAG

TTAATAGTTT

CTTTATGGCT

TCATGTCTTT

AAGTTTGCAA

ARTAACCGCT

TAAAGTAACA

TAAAAGAATT

(x.) SEQUENCE DESCRI T ON: SEQ 1D NO O:

(i) SEQUENCE Q%RA@%”%?H"@“

nuclei c acid

(B) TYPE

(D) TOPOLOGY: | |
GTGACCGGTG CATTGCTGTG AACTCTGTA

TYPE:

i near

‘nucl.eic

(O

(xi) SEQUENCE

TORCRRAEER) GAECARICTE CATGTATTC(T FFECOERCA TSRO ER 3ppeS:
b PrEhknd Hrfizrorcap  paaht’

G R S S e

(D)- TOPOLOGY: |

CCCAGTGATT

TGAGCCACTC

ATGATGCACC.
GTTTATTAGG

TTTAAAATGT .

ACAGCATAAT

CAAGTCATCT

AGTCTGAATT
TAAACAATTA
TCATTAACTT
GRATATTCTG

GTTTTTTTTT

ATGCTGTTAA

GATATACCAA-

TCAGCATGAT

71

TTAGCATCCA_

TGACCCACTT
GCTTGTGCTC
ACCTTATTGA

TATCAAGCAA

CTCTGAATTT

GGTCAGACAA

ATGTATTTAG

'AATTTGAGAG

TAGTTTGAGG
TCTGCCCCAR
TTATTGGCAA
CAAAAGGTTA

TTTCCATATT

(2) INFORMATION FOR SEQ Ib NO 3.'

(l) SEQUENCE CHARACTERISTICS

(A) LENGTH: 19 base pairs
{B) TYPE: nucleic acid

(C}) STRANDEDNESS:

(D) TOPOLOGY llnear

51ngle

(x1) SEQUENCE DESCRIPTION SBQ ID NO:3:

. TCGTCTTCAA

GAATTCTCA

(2) INFORMATION FOR SEQ ID NO:d:. ~ ~

69

I near

TCATTTAGTA
TATAAAGACA
TAAGTTTTCT

CATACATATT

'TGATAATTTG
TTTGTACTTT

TGTCTTGTGT

ATGARATTGCA
APATTAATTA
AGAATATTTG
AGAGCTCTGT

ATGTCCCATT

CTAGTTAACA

GTGCTTCCAC

CTAATGTGTA GCCAAGATCG GGAACCCTTG
TTAACATCAT |
CATGTGCAAR

ATGTTAAGCC

AAGTGAAAAG

:AAATGAATTT

GAGAGTATTT_

GCCTGGCATA

TACCAAATCT

TTCTGCAACT

TTATATTTGC

GTCCTTGAAC

TTCAACCTAA

GGCATTGCCT

CACTGCCAAT °

4266)
ENCE
4320
4380
4440
. 4500
4560

4620

4680

~4740 .
© 4800
4860
4920
_4986

5040

" 5100

5160 -
5220

5224

19



MD 98/39465 : o IR - PCT/U898/04084_
(2) INFCRN%TICN FOR SEQ | D hE713 S (I) SECUENCE CHARACTERISTICS

(A) LENGMO 9889468se pairs (B) TYPE: nucl ei ¢ -aci-dPCT/USIB4084 ( C)
STRANDEDNESS: singl e . (E» TOPOLOGY: - |inear - (xi) SECUENCE
DESCRI PTI ON: SEQ I D NO 13:. ATCCAGGCCA CTTATGAGCT CTGTGICCTT -

30 (2) | NFORMATI ON FOR SEQ | D NO..14: (1) SEQUENCE CHARACTERI STI Cs:

- (A) LENGTH. 26.)b&BQUENSErGHARACTERISTICY:B) TYPE: nucleic acid - (O
STRANDEDNESS: si n?ﬁ*’e LENGTH: 20 ba(sg)papgsg_my | i near (XI ) SEQJENCE

- DESCRI PTI ON: SEQ () -Nj&FE#4 nucirsbsrcea%es CATTGCTGTG AACTCT

26 (2) | NFORMATI T@E@%@“F NeH% S (i) SEQUENCE CHARACTERI STI CS:.
(A) LENGTH 26 base pairs =~ (B TYPE nucl ei c. a0|? f.S @ NCEC)
STRANDEDNESS ) .| i near Xi EQUE
DESCRI-PTI ON: (SEQ BJE)[%NCE DESCRIPTI@)(@GCS@ TTT_GT TATTG GCAGTG -

26 (2) INECRMERE BédTERc&@EQ | D NO 16: (i) 'SEQUENCE CHARACTERI SBCS:
(A) LENGTH. 29 base pairs (B) TYPE nucleic acid - = (CD
STRANDEDNESS: single - (E» TOPOLOGY: i near ' r

. (2). INFORMATION FOR SEQ ID NO:5:

(1) SEQUENCE CHARACTERISTICS
~ -(A) LENGTH: 20 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: 51ngle
(D) TOPOLOGY : llnear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:5:
GCATTCTCTA GACACAGGTG ,-""_'-'_ ' ' - 20
(2) INFORMATION FOR SEQ ID NO:6:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 base pairs
(B} TYPE: nucleic acid.
(C) STRANDEDNESS: single’
(D) TOPOLOGY: 'linear
(xd) SEQUENCE DESCRIPTION: SEQ ID. NO: 6
TCCGACACCG GTGACTGARA ~ ' "C - a o - 20
(2) INFORMATION FOR SEQ ID NO:7:
" (i) SEQUENCE CHARACTERISTICS: .-
(A) LENGTH: 21 base palrs '
(B) TYPE: nucleic acid
" (C) STRANDEDNESS: 51ngle1:_
(D) TOPOLOGY 11nearam--ff
(xi) SEQUENCE DESCRIPTION: SEQ ID NO 7
| GCCCACGECE GCATTATATA C ', L B+ §
(2) INFORMATION FOR SEQ ID NO:8:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 21 base palrs
(B) TYPE: nucleic acid

(C) STRANDEDNESS: single .
: . o 70 -



: -(x'i ) "SEQUENCE DESCRI PTI ON: . SEQ I D. NO. 16: GOCTTAATTA AAAGCAAACC TCACCTCCG

: F I'ON FOR SEQ ID NG 17: - - (i) SEQUENCE TI CS
'(A) LENGTHngémgse pairs o (B) TYPE: nucl eic .aci ?Wﬁﬁﬂé (C)

STRANDEDNESS: single (D TCPCLOGY Ilnear
72 WO 98/ 39465 - .
PCT/ US98/ 04084 (D) TOPPLOGY: Gki9sRRICE DESCRI PTI ON: SEQ | D NO 17: GTGGAACAAA_ _

. AGGTGATTAA AAAAT .- 30 (2)
I NFORMATI ON FOR g%ﬁﬁ%\ﬁ?s&‘mm SEQ. )IDS:E’Q&ENCE CHARACTERI STICS: - |
(A) LENGHgarRfhidasecdirciécc ¢~ - (B) TYPE nucleic acid 1 (O
- STRANDEDNESS: single - (D) TCPCLOGY i near (xi) SEQUENCE
- DESCRI PTI ON: SEQ | D. NO 18: CACCTTTTGW TCCACCGCTC TGCTTATTAC
30 (2) | ORMVRMEN.GROROSERQ! D> NO: 99: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: 28 base pairs. - (B) TYPE: nucleic aC|d ' B (C)

STRANDEDNESS: (i)j GEQUENCE CHARACTERI(SD}CSrODG_OGY |i near.
' A) LENGTH: 21 base palrs S _

{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:9:
' CCAGAARATC CAGCAGGTAC C - R T 3
(2) INFORMATION FOR SEQ ID NO:10:
(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 29 base pairs o
(B) TYPE: nucleic acid R R . -
(C) STRANDEDNESS: single C ' : 3
{D) TOPOLOGY . linear
" (xi). SEQUENCE DESCRIPTION SEQ ID NO:10:
GTGACCGGTG CATTGCTGTG AACTCTGTA ﬂ_j' o . R .. 29
(2) INFORMATION FOR SEQ ID NO:11: .. °
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 27 base palrs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single.
(D). TOPOLOGY: linear
(xz) ' SEQUENCE DESCRIPTION 'SEQ ID: NO:11:
ATAAGTGGCC TGGATAAAGC TGAGTGG 'js;f u | L 27
(2) INFORMATION FOR SEQ ID NO: 12
- (i) SEQUENCE CHARACTERISTICS._'
(A) LENGTH: 28 base pairs ~
-(B) TYPE: nucleic acid -
(C). STRANDEDNESS: single.
: (D) TQPOLOGY: linear
" (xi) SEQUENCE DESCRIPTION: SEQ ID NO:12:

' GTCACCGGTC TTTGTTATTG GCAGTGET ~ ~ . = - ' © o 28



(xi) SEQUENCE DESCRI PTI ON: SEQ ID NO'19: ‘GGCTTAATTA ACTGTGAAAG GTGGGAGC

28 .(2) | NFORMATI ON FOR SEQ I D NO 20: (i) SEQUENCE CHARACTERI STI CS:
(A) - LENGTWO 388%#§se pairs . - (B) TYPE: nucl eic acid PCT/US98/04084 )
STRANDEDNESS: single . (D) TOPOLOGY: linear .  (xi) SEQJENCE o
DESCRI PTI ON:  SEQ I D NO, 20:  GCAGCTCACT TAAGTTCATG TCG .

23 (2) INFORRPRMADROFCRRSELD 1D m121 . (i) - SEQJENCE CHARACTER! STI CS:
(A) LENGTH: 27 base Balrs ' éﬁ TYPE: nucleic acid (O

' STRANDEDNESS: (&1 r?g’ﬂQE NCE CHARACTEBWI*F OLOGY: | i near (xi) SEQUENCE

DESCRI PTION: SEQ I nﬁ%g@ﬁgﬁm &g AAATATGACT ACGTCCG s

(2) | NFORMATI e o4
MD 908/ 39465 o PCT US98 04084
(i) SEQUENCE CHARACIER SITEE 1™2% - (A) LENGTH 307 base pairs
(B) TYPE: nuqlke) GsEH®ESCE DESCRIPTION(@EQSIWESS dOUb| e - : (D)
. TOPOLOGY: |i near - _

ATCCAGGCCA CTTATGAGCT CTGTGTCCTT . :f . : o ' SO
-(Z) INFORMATION FOR SEQ ID NO:14:

(i) - SEQUENCE CHARACTERISTICS: . ' . i L S e
(A) LENGTH: 26 base pairs ' L
(B) TYPE: nucleic acid
(C) -STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:14:
TATCGGCCGG CATTGCTGTG AACTCT - R o 26
' (2) INFORMATION FOR SEQ ID NO:15: -

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 26 base pairs
{B) TYPE: nucleic acid
" {C) STRANDEDNESS: single
-{D) TOPOLOGY linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:15:
TTACGGCCGC TTTGTTATTG GCAGTG o 26
' (2) INFORMATION FOR SEQ ID No:'163:'_ :

(i) - SEQUENCE CHARACTERISTICS:

{(A) LENGTH: 29 base pairs

_(B) TYPE: nucleic acid |

(C) . STRANDEDNESS: single
(D). TOPOLOGY lJ.near

{xi) SEQUENCE DESCRIPTION SEQ ID NO 16

'GCCTTAATTA ARAGCAAACC TCACCTCCE - T T g

(2). INFORMATION FOR SEQ -ID'No-'n-“

(1) SEQUENCE CHARACTERISTICS
. (A) LENGTH: 30 base palrs
(B) TYPE: nucleic acid
_ f(C) STRANDEDNESS : 51ngle
- (D) TOPOLOGY: linear - _ - .



(i x)* FEATURE: | (A)" NAME/ KEY: CDS - (B) LOCATI O\ 2. . 304
(xi ) - SEQUENCE. DESCRI'PTI ON: SEQIDNOZZ GATGACCGGCTCAACCATCGCGCCC

ACA ACG BP%c AAC ACC 46 Mt Thr @y Ser PERHUSPHEOH o Pro

- Thr- Thr Asp Tyr Arg Asn Thr " 1. o 5 .10

15 ACTGCTACCGGACTAACATCTGCCCTAAATTTACCCCAAGTT CAT GCC
94 Thr Al a Thr sy Leu Thr Ser Ala Leu Asn Leu Pro G@n Val Hs A a

20 ) (x.l) EQUBENCE DESCRIPTION: SEQ ID ¥O:17FTT GTC AAT GAC TGG GCG AGC

TTG GAC - 142 Phe Val' Asn Asp Trp Ala .Ser
Leu Asp fg{&piﬁ& g%&% %%%g . 35 8

- 45 CIT AlG }E}O@EJ@&T}E%A @I"[SATG TGG CTT ATT TGT TGC CTA AAG '
190 Leu Met Phe Val Cys Leu Ile Ilé Met "Trp Leu Ile Cys Cys Leu Lys

50 - (i) SEQUENCE cHARACTERISTICS: 60 CGC AGA CGC GCC AGA CCC CCC
ATC TAT AGG CCT ATE) ATENGEAEG 30T CadA\Gairs 238 Arg Arg Arg Al a Arg Pro Pro
ll.e Tyr Arg Pro |1(@)|T¥EVahudletic/Asid 65 70

75 CCA CAC AAT GAR) AZPRANDEDNEAS: AGASYS G GAC GGT CTG AAA CCA TGT TCT
—286 Pro His Asn A& L%POF*P%YHllsn??rrg Leu Asp Gy Leu Lys Pro Cys Ser 80 .

85 95 CTT CTT.TTA CAG TAT GAT TAA
307 Leu Leu L&Y éER“r\g}% RE%CRIPTNN SEQ ID NO:18f( (2) | NFCRMATI ON FOR SEQ

12,N0 23 cacermrrar in BRHENKE, GHIBACTER! STI CS (A LG
101 ami no aci ds z PE:  amino acid (D)
TOPOLCOGY: (4)i neporMaTION Foki s80 WELRGWLE TYPE: protein (x.) SEQUENCE
DESCRI PTION: SEQ I D NGO 23: et Thr Ay Ser Thr Ile A a Pro Thr Thr Asp Tyr
:Arg Asn Thr TW#) BEQUENCE CHARACTERISFICS: 10 : 15

Ala Thr Gy Leu THR) SE&NGEHa J8ebagspaimu Pro A n VaI Hs A a Phe
_ . (B) TYPE: nucleic acid

(C) STRANDEDNESS : single ) _
(D) TOPOLOGY: llnear S -
(xi) SEQUENCE "DESCRIPTION: SEQ ID NO:19:
GGCTTAATTA ACTGTGAAAG GTGGGAGC L I o 28
(2) INFORMATION FOR SEQ ID NO:20:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 23 base pairs -
{(B) TYPE: nucleic acid
(C) STRANDEDNESS: 51ng1e.'
(D). TOPOLOGY: linear.
(i) SEQUENCE DESCRIPTION: SEQ ID-NO:20:

GCAGCTCACT TAAGTTCATG TCG = . - 23

~ (2) INFORMATION FOR SEQ ID NO:21:
(i) SEQUENCE CHARACTERISTICS: -
(A) LENGTH: 27 base pairs’
~(B) TYPE: nucleic acid =~ .
'~ (C) STRANDEDNESS: single
(D) TOPOLOGY: linear.
(xi) SEQUENCE. DESCRIPTION: SEQ ID NO:21:
TCAGCCTAGG ABATATGACT ACGTCCG : '::' ' - 27
(2) INFORMATION FOR SEQ ID NO:22: -

 73 . | .



20 | s =“30

74 WO 98/ 39465

PCT/ USO8/ WADIRBY465 \/a] Asn Asp Trp Ala Ser Leu Asp I\/Et Trpl’m]ﬂlW(Bér Ile
- Ala Leu - 35 : 40 . 45 th Phe va1

Cys Leu Ile Ile Met Trp Leu lle Cys Oys Leu Lys Arg - 50

55 (HSWWWEN@MWMWMWQPH)MOIM'WrNngIIeHe\m

Leu Asn Pro.65 (A) LENGTH: 307 basgQpairs - 75

80 Hi s Asn GI u L)}§)ITY€EH|%“CAPgC 12e4dAsp Gy Leu Lys Pro Cys Ser Leu

85 ) g{fRANDEDNESS: double ". 95 |eu Leu G n Tyr Asp

100 . ' (D) TOPOLOGY_ lJ.near . B P . .

(ix) FEATURE:
(A) NAME/KEY: CDS
(B) LOCATION: 2..304

(x1) SEQUENCE DESCRIPTION SEQ ID NO: 22.

"G ATG ACC GGC TCA ACC ATC GCG cce ACA ACG GAC TAT CGC AAC ACC ' _ 46
Met Thr Gly Ser Thr Ile Ala Pro Thr Thr Asp Tyr Arg Asn Thr'
- 1- 5 o 10 : 15

ACT GCT ACC GGA CTA ACA TCT GCC CTA AAT TTA CCC CAA GTT CAT.GCC ':_ .94
Thr Ala Thr Gly Leu Thr Ser Ala Leu Asn Leu Pro Gln Val His Ala '
- 20 7 - 25 w _ -~ 30

TTT GTC AAT GAC TGG GCG AGC TTG GAC ATG TGG TGG TTT TCC ATA GCG 142
Phe Val Asn Asp Trp Ala Ser Leu Asp Met Trp Trp Phe Ser Ile Ala :
35 | 40 . 45

CTT ATG TTT GIT TGC CTT ATT ATT ATG TGG CTT ATT TGT TGC CTA AAG 190
Leu Met Phe Val Cys Leu Ile Ile Met Trp Leu Ile Cys Cys Leu Lys
50 S s5- . &0 -

. CGC AGA CGC GCC AGA CCC CCC ATC-TAT_AGG CCT ATC ATT GTG CTC AAC . -~ 238
Arg Arg Arg Ala Arg Pro Pro Ile Tyr Axrg Pro Ile Ile Val Leu Asn :
_ 65 . : : 70 S - 75 o '

 CCA CAC BAT GAA AAA ATT CAT AGA TTG. GAC GGT CTG ARA CCA TGT TCT 286
- Pro His Asn Glu Lys Ile His Arg Leu Asp Gly Leu Lys Pro Cys Ser
BO 785 90 795

CIT CTT TTA CAG TAT GAT TAR = - | 307
Leu Leu Leu Gln Tyr Asp ’ o : S :
o ' 100

'-(2) INFORMATION FOR SEQ ID NO 23
(1) SEQUENCE CHARACTERISTICS o
(A) LENGTH: 101 amino acids
- (B) TYPE: amino acid RS
{D) TOPOLOGY linear '
(11) MOLECULE TYPE proteln:
(x1) SEQUENCE DESCRIPTION'VSEQ ID NO:23:

Met Thr Gly Ser Thr Ile Ala Pro Thr Thr ‘Asp . Tyr Arg Asn Thr Thr :
- l 5 : L 10 - 15 '

Ala Thr Gly Leu Thr Ser Ala Leu Asn Leu Pro Gln Val Hls Ala Phe
' 20 : 25 ' o . 30




75 D 98/ 39465 | | ..
PCT/ US98/ 04084 |
- Vhat is cVRWBMESs: = 1 An adenow rus vect (?FWﬂ%ai‘ng an

adenovi rus gene under transcripti onal 5 ; control of an a
- fetoprotein transcription regul atory el ement (AFP-TRE). = - - - 2.
The adenovirus vector of claim1, wherein the adenovirus gene i's essential
for Val Asn Asp Trp Algy/jSeg| Lqueﬁﬂp @'J&FIT)'TP Trp Phe Ser Ile Ala Lgu The .
- adenovi rus - vect o?5of cI a| m 2, whef®in the adenow ri% gene |s an early- gene.
4, Theaeo T f % whre OVI en_elsalate
gene. -1 S0%he U %}ﬁ dg]ﬁ ég? ? ’i, herein the

adenovi rus earol Y gene |s El A

. Arg Arg Ala Arg Pro Pro Ile Tyxr Arg Pro Ile Ile Val Leu Asn Pro
- 65 : 70 15 - 80

: Hls Asn Glu Lys Ile His Arg Leu Asp Gly Leu Lys Pro Cys Ser Leu
85 90 _ 95 . L

_ Leu Leu Gln Tyr Asp
- - 100



6. The ad'en'c')vi rus vector of claim 3, wherei n the adenovirus early gene is

E1B. ~ 7.- The adenovirus vector of claim3, wherein the .

- adenovi rt]%’oe?ﬁﬁ?“;ﬁgene is E4. . 8. The adenoWCHESO%R408%, o
claim1, wherein the adenovirus gene . is the . -adenovi.rus
deat h prote| n gene (ADP). 15 - - .9. The. adenow rus vector of
claim1, wherein the AFP-TRE conprises an from
an AFP’ gene. o - 10 Tlﬂiﬁdmow rus vect,t}"’"’fmlullq"m I[! '
wherein L\gg enhfmce corrprl ses nucl eotides - 1
to about Btléf’agéfﬁi ' 11. The adenovi rus vector of
claim9, wherein the AFP- TRE conpri ses nucl eot i des 20 _ ' from.

about 300 to apo
adenovi rus vegfo?qn @Q?\HI—.EQEQ& Qoyghmﬁ% ﬁ%agﬁﬂgv%%ng nu&(ﬁeggé:%ﬁﬂg t i des -
from about 1 to abmndl cf@f onfetoprdfeinfraneription regulatory element (AFP-TRE). The

adenovirus vector of claim1, wherein the AFP-TRE conprises a prom)ter

| I,\E)O r9n 8? 3355 59e n2e The adenovirus vector of cla1m 1, wherein the adewp bszmsggpual for

14. The adenovi rt,;ﬁgy Pﬁ iRl claim 13, wherei n the AFP- TRE. corrprl ses
nucl eotides froma 600 to about 827 of SEQ 1D NO 1.

.15.- The adenovirus vector of claim 1, wherein the AFP- TRE corrprl 'ses an AFP
pronot er -and ah AP adertainue vector 6 claim 2, wherein the adgnoviins MQM ¢anly geset or
-of claim 15, wherein the AFP-TRE corrprl ses SEQID NO

-,%\FP- TRE conprlﬂée;rhgﬁeflrf? b8 FeS5F G it W&%élghﬁodfdf%l gene 1saf%. er}le:.[_hig- A
'COWDOSI tion conprising an adenovirus of claiml.

10 ' : ~5. The adenovirus vector of claim 3, wherein the adenov1rus early geneis E1A.

6. The adenovirus vebtor of claim 3, wherein the adeénovirus earl_y gene is E1B.

7. The adenovirus vector of claim 3, wherein the adenovirus early gene is E4. |
8. The adenovirus vector of claim 1, wherein the adenovirus gene isthe

~ adenovirus death protein gené (ADP).

15 9. Theadenovirus vector of clalm 1, wherem the AF P TRE compnses an
| - enhancer from an AFP gene '

10. The adenowrus vector of clalm 9 wherem the enhancer compnses nucleotldes '
~ from about l to about 300 of SEQ ID NO 1

. 11. The adenovn'us vector of c1a1m 9, wherem the AFP-TRE compnses nucleotldes
20 - ~ from about 300 to about 600 of SEQ ID NO:1. |

12. The adenovirus vector of claim 9 wherein the AFP-TRE compnses nucleoudes
from about 1 to about 600 of SEQ ID NO 1. '

" 13.The adenovirus vector Of claim _1, wherein the AFP-TRE comprises a prorhoter

from a AFP gene. | -' o - ' .



20, .The

10 ' 19. The c “ “ I aim 18, further cofrpri sing a
phar mace @%A acce “c“‘““ .exci pi.ent 084
%‘é% %ﬁs vec ﬁg icl al m1,* further conprising aFCFIgaSg 04oﬁe
addi ti onal ' ~adenovi rus gene under transcriptional
~control of a second AFP-T 21. The adenovi rus vector of

- clai m 20, wherldi Rhe n@er@@ﬁe%vmaf claimride wherein the| AHR: TRE comprises
t | f AFP-T 22 The .
cont rol of AFP- T piciedths SR aSSR o SRR 827,00 SEQIRNOL  amscr i ptf onal

control of AFP-TREs are E1A and E1B. . . 23. The adenovi'rus

vect or of cl ait Zhe afietiovires veswsruTickind , wheﬁéiﬂlﬂidAFBJTmﬁﬁﬁpmyeb&nAFP
gene under transcriptional control of a third AFP-TRE. . 20

24. The -adenovi r Bepmetes 35id asxARR ephancer. wherein the adenovirus genes under’
transcrlptlonal control are E1A, E1B,- and E4. - 25. A

C osition c 5@%9 ?ﬁ&v f 6. The
' c%om tion o?%EF‘glém %H?'ﬁ? rd conp?ﬁséﬂr?g%a%ﬁ%(%?ogéﬁqs?s gg((:)ept abl'e_
. exci pi ept= NO:L. 77 '
WD 98/ 39465 - - PCT/ US98/ 04084

A U B I A SRR RO 107

28.- The adenovirgfip.yector of claim 27 wherei n-the ADP pol ypeptlde I.s a

‘sequence ~ depi ct ed in SEQ I'D NO 23.
29. The adenovi raI vector of claim 27, wherein the ADP pol ypept ide is SE@
ID =~ 18. Acompomtm)c@mpnsmganadenowrusofclalmd The adehovi ral vect or

of ‘claim 27, wherein the polynucleotide is contained

| “’f? “'wfle SEQ |10 BOrE2 composiion gl g%é’ﬁ%rfeﬂl"%s%%ea”ﬁmg‘wu‘eﬁfYKﬁrscé’éa e M

excxpxcnt

20. The adenovifus veeto‘r of cI'aiin 1, ﬁn‘ther comprising at least one addi_ﬁonal

"adenovirus gene under tranécribtic’_mal control 6f a second AF P—TRE.

E 21, 'I‘he adenovirus vector of claim 20 wherem the genes under transcnp’uonal
15 _' . control of AFP-TREs are both early genes ' '

22, The adenovirus vector of clalm 21 -wherein the genes under transcnptlonal
: control of AFP-TRES are E1IA and E1B. ' '

_23._Tl}e_ adenovirus vector of claim_ 20, ﬁth_her'c'omprising an add_i_ti_pnal adenovirus

- gene under transcriptional control of a third AFP-TR_B{

20 ] _. | 24 The adenovn'us vector of clann 23 wherem the adenovxrus genes under
o transcriptional control are ElA ElB and EA4. .

25. A composition comprising_ an adenovirus of claim 21.
. 26.The composition of claim 25., further comprising a phannacentica'lly acceptable '.

P

- excipient.
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: 32 The adenow raI vem“ of Ia| m 27, wher ei n the poI ynucl eoti de. encodi ng '

ADP - w &m,mnscrl ptional control of a.

cel | - speWpqués“!‘ﬁanscr . ’Usé?’g’ﬂ’gﬁt

33. The adenoviral vector o 1"ai 32, wherein the cell -SpeCI fic .
transcriptional 15 elenent I's prostate-cell specific.
34. The adeno]. Fﬁahonéﬂsmmllyclfccﬁmgrﬂd&ﬂ)vmﬁlﬁéomrrboﬁijﬁeiirg%ﬁoiymmluﬂeSpeCI fic
TRE is - from prostate .specific antigen gene, hunan

kal I i’krien geneenerdipg 6‘[‘)3@‘?‘1‘?"3’%@53"11 protein (ADP) polypeptide35  The adenovi ral
vector of -claim 32, wherein the cell-specific transcripti onal

el enent is amriy g:?gmrvn?a?vector of claim 27 wherthh ﬂ'émgboﬁﬁhﬂm&qga Is«fdeﬁget he

adenoviral- vector ost cel
the adenoviral \depicted infSEE H) N®23.. ; - 38. A host cell
corrpri sing the adenoviral vector of claim 24 ' 39. A host-

c conpri si e aden i ral f clal 40. A"
R o LR e R MR et e R frpenidnie SEQIP e s
TRE to functionpnNGahie d met hod conpri si ng conbl ning an adenovirus according -
78 - ' V\D 98/ 39465 . :
PCT/U898/04084 ' to clalml with cells which allow an
AFP-TRE to - fumtm@rademraémwtmfcclmm 27, wherein the polynucleoadewwnmdu s
41. A nethod of pr opagat| ng’ adenovi rus

- propagat ed..
specific for ceIng“MF&I%N %?an AFP- . TRE to

function, said nethod conprising conblnlng an adenOV|rus accordlng 5

to claim20 wat.THealdesowidil obctar dmmm%ﬁﬂa&aﬁth@pdlymamiac i9BBQaDYy said
adenovirus is pro(g at ed. 42. A net hod for nmodi fyi ng t he

fnotype of a't -cell, said nethod corrprl si ng _
-contacting a cell with an adenoviral vector of claim1l to aI | ow ent ry of

t he A -
~met hod for rmdzfy enade?%velraégﬁ%ﬁ{&%ﬁ%ﬁt%vglr%%e theﬁjo%m cleo jde erfcl?dg‘gcorrprl si ng
_contacting a celi uuddrhraaserqnienai\uombl ofeodeﬂrspeﬁﬁcltxanmrﬁbﬁonal regulateryent ry - of

“the
_ " element.

* 33. The adenoviral vector of cl_aini_ 32, wherein the 'cell-speciﬁc_ transcriptional

15 - element is prostate-cell speciﬁc.

34. The adenoviral vector of clalm 33, wherem the prostate—cell spec1ﬁc TREis = -

from prostate specific antigen gene human kallikrien gene or probasm gene.

_35 The adenoviral vector of claim 32 wherem the cell-spemﬁc transcnptmnal
" element is an AFP-TRE., '

| _ 2’0 o | '_36. A host c__ell. cemfﬁsing the :aden:evi.rall veetdr of clalr‘ﬁl

_ 3.7'. A host cell eemprisieg 'tﬁe adenovual yector of .eleim 20 o
:_. 38. A host cell comprising the 'edeeOQiral .ve.ctdr; of 'eleim 24,'- B
- 39. A host eell comprieing' the adéﬁévinil vector of claim 27.

~ 40. A method of propagating adenovirus specific for cells which allow an AFP-

25 TRE to function, said method comprising combining an adenovirus according

comprising



“vector into the cell. l 44, A rret hod for conferr| ng.
‘sel ective cyt ot oxi Ci ty 0] H mm a sai d_net hod
conpri si NYOO8AR4¢EL i ng a ce ” ”M an AFP: TRE to f uRCATGISAMEA an 15

~adenovirus vector of claim1, wher eby the vector enters the cell.

45. A method for conferring sel ective cytotoxicity on a'target ceII said
met hod ' to claim 1 with ceiksrvginc]sa.hhgnaand’cTREgoﬁnmabh wherelby sehdiows .an
AFP-TRE to functi _ " adenovirus vector of claim
20; whereby the \?g?:‘fo(Yr‘m@Fﬁ%rPEaQaf"Fél cell. - -~ 46. A method of
detecting cells which allow an AFP-TRE to functi on ‘a bi ol ogical 20 . .
sanpl e conpri senNQ\ iehodtcTRFo Fatmg adenovirus specific for ceﬂ@%ﬁ&iﬂf&lﬁlmwg' cal
-sanple with an adenovirus vector of cl almf under =~ = condi tions -

~suitable for AFP- mﬁmmdalé@nﬂh@(mmombmhg anaﬂbmwmsaccordmg

determning if AEP-.IRE at he b| oI 0gi cal arrpl e,
wher ei n AFP- TRE- ﬁ%&'ﬁaﬁf'&ge"aﬂh%e?@g?&éﬁf%’ﬁ mﬁ%% % ceI s~
‘whi ch 25 . alérvviras idYropddaked. 0 function. 47 A

met hod of suppressing tunor growth in an individual having an AFP- : S—

expre55| ng tumor,. conprising contacting tunor cells with the adenoviral.
vect or- 42.’A method for modifying the genotype of a target cell, said methodmmpnsmg

WO 98/ 39465
PCT/ US98/ 04084 contactmg a cell with an adenovg]al %ecéqrrﬁf flanw}etp éllllﬂ e,ngyé)&"éh%w r al

vect or- transf ect yettbeintethercellel | s and - - replicates.
- 48. ‘A et hod of treating cancer in-an i nd| Vi dual havi ng -an' AFP- pr oduci ng -

t rv - onpri sing adnini stering to_ the individual an
efbect i ve anouht Adomethed for m°d1fymg the genotype ofad%rset\neﬂu%ald/mﬂmd compgisitigm 2.

49, an.2denovi 1 UsofERg #bawaR aRdRIRNAAR el S Blilo0% AW e 4RPRI 1. Pe

‘adenovirus is conple a nas

adenovi rus of claeﬂmﬂﬁmmﬁemenn t he nasklng agent is pol yethyleneglycol

(PEG. 10 : 51. The adenovirus of claimb50, wherein the PEGis
between about, 2500 to abo 000.

of a nol ecul ar i t 3 '
- 52. The adenov‘}%&ﬁﬁmélf% ?ﬂ“gTrmﬁﬁ‘élP%t?‘f? GYERIOXIEIty PR 2 fareet ¢ %‘gm&ith%l ght
bet ween about 30Q9rnbﬁs1ﬁg @Bhtacthd DLkl which allows an AFP-TRE to function with an -

15 - "adenovirus vector of claim 1, W_hereby the vector enters fhe cell.

45 A method for confernng selectlve cytotox1c1ty ona target cell, said method
_ comprlsmg contacﬁng a cell which allows an AFP-TRE to functlon w1th an

“adenovirus vector of cla.lm 20 whereby the vector enters the cell.

46 A method of detecting cells whlch allow an AFP TRE to functmn a bmloglcal

20 - -_ . sample compnsmg the steps of

I contactmg a bxolo g1ca1 sample w1thm adenov1rus vector of claim 1 under
. condltlons suitable for AFP—TRE—medlated gene expressmn in the cells; and

' determmmg if AFP-TRE medlates gene expressmn in the blologlcal sample - |

wherem AFP-TRE-medlated gene expressxon 1nd1cates the presence of cells which
25 allow an AFP-TRE to function. o

-

47 A method of suppressing:tumor growth in an indivi_dual haﬁing an AFP-
expressing tumor, compﬁsing contacting tumor cells with the adenoviral vector |
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- 53. The adenow rus of CEU” & wherein the PEG s of ‘a nol ecuI ar wei ght .15

bet ween about 5000 to .a ”’1”” -~ 54. The adenovirus of
cl ai m 50 wobe3dss t he "Iat t ached to the  PCT/US98/04084
adenovi r us. The* adenow rus of clai mb50, wher ein the
PEG i s" non- coval ent | y attached to the . adenovirus. 20

56 The adenovi rafeifin 21diifithe é(&éﬁ&ﬁkdtvk&srﬁﬁﬁféc?sﬁﬁ‘fﬁh&ﬁéélpé afgt ached by
using a- L hydr oxysucci-nim active ester.

57. The adenovi rn@phcﬁteszl aim 56,  wherein the N— hydr oxysucci ni m dyl (NHS)

. active - ester is selected fromthe group consisting of

succi ni-m dyI cgl dnim succin ccinim dyl
propi onat e. éﬂ A'éthéa oftres 1ng§anc%gugﬂxgﬁm%ga\6?g@%?% 8“%%#‘5? -t he
N-hydr oxysucci ni éﬂnﬁbﬁsn{é\&ﬁm?s%ﬂn‘gﬁto the md1v1dua1 R LRECtivE afiduRl Gian dY!

succi nat e. hod of naki ng. a masked adenovirus ,

CC§(T‘pI’I sing coval mwdn@twe&tm|0ﬁglaan2 maski ng agent to an adenovi r us,
wherei n the maski ng agent is has a nol ecul ar wei ght  bet ween about

: gg@Tﬁgdrtg?ﬁgggz% caf%gp?r‘? herc%%a% Odu%ﬂﬁ&ﬂ‘?ﬁ?fg"“&% Oglvﬂtfffi’@%l enegl ycol

- _ adenoQﬁ‘E@s co\r/n\Blexed with a masking agent.

80 98/,39465

PCT/ US98/ 040820 The adenovirus of claim @thnmgshmmg% m@x@hyl@mﬁglvc@l

maski ng © 62. The adenovirus of claim®61 wherein the
maski ng agent | S poI yet hyl enegl ycol - (PEG. = : 63.

g‘l{b adenO\él ru§;og‘geladmnvfrﬂs oﬂﬁmﬁ@tﬁrﬁh@eﬁﬂﬁf’BGﬁioﬁa mg%le@%ﬁﬁel i ght 5 .
et ween about a : e adenovirus o
cl ai m 63; W?@?é W@%goﬁé’ 3&08% mol ecul ar wei ght = -~ between about
3000 t:0 about 5207409 ofcll'a.tm 51 whan?ﬁtheTPEGqQSP%H'{oﬁééﬁla?%(ﬁgt?' m 64, |

‘wherein the PEG IS o?enowmfecu 5000. to .
“about 10b¢1&@enmout3000to about20 0006.. The adenovirus of claim 62, wherein the

PEG i s coval e ached to the NOVJ. r us
67. The adenoS%’T QCB e‘tﬂ"&?’ﬁf’g@%r W‘Ph}ée%él?g ?IHWIQPBI?&P@Fﬂh"y attached'-

_-_-;_,[15 the between abmﬁ@@()@‘(d bbht 10,000. 68. The adenovirus of cI aim
66, wherein the PEGis covalently attached by using a 15 _

N- hydr oxysuccbfi Fhe pienonixgy ofictainy 80,cuherein the PEG is covalently attaélﬁ:d tF e,
adenovi rE&efﬁ%]:"{ﬁl ai m 68, wherein the N hydroxysucci ni ni dyI (NHS) active -
‘ester is se ®d fromthe group consisting of succinimdyl succinate,

succi ni mi dyl 55, The adenovis bN@lEIns!S0,axbréit €5d PEGi8ibn-B6ilriRa@ehed to the
70.- The adenovirus of claim®69, V\her ein the N-hydr oxysucm ni m- dyI (NHS)'
active adenovirus. _

| 20 o -+ -~ 56. The adenovxrus of clann 54 wherem the PEG is covalently attached by usmg a
N-hydroxysuccxmmldyl (NHS) active ester. _ .
57 The adenovirus of claim 56 wherem the N-hydroxysucclmmldyl (NHS) actlve .
- esteris selected from the group cons1st1ng of succ1mm1dy1 succinate, succnnmldyl
_' . succmamlde and succinimidyl propionate. ' _
25 o . 58. The adenovirus of clalm 57 wherem the N—hydroxysucclmrmdyl (NHS) actlve
ester is succinimidyl succinate. § o _ ' :
59. A method of making a masked édenovirtts comprising cevalently attaching a.
_maskmg agent to an adenovirus, wherem the masking agent is has a molecular weight
between about 2500 and about 20, OOO thereby producmg a masked adenovxrus

“30 © " 60. The method of claxm 59, wherein the maskmg agent is po]yethyleneglycol -
' (PEG)

- .
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. (PEG)

ester | s succi ni m d | succi nate

T

6’1 An adenovxrus complexed wxfh a maskmg agent

- 62. The adenovn'us of clalm 61 wherem the masking agent is polyethyleneglycol

63. The adenov1rus of claun 62 wherem the PEG is of a molecular wetght

between about 2500 to about 30 000.

64. The adenovirus of claim 63, wherein the_PEG is of a molecular weight
between about 3000 to about 20,000. o |

65. The adenovirus of clatm 64, wherem the PEG isofa molecular welght
between about 5000 to about 10,000;
66. The adenovuus of claim 62, wherem the PEG is covalenﬂy attached to the :
adenovirus. T ' '

- 67. The adenovirus of claxm 62, wherem the PEG is non-oovalently attached to the

.adenov1rus

68. The adenovirus of claim 66, whereln the PEG is covalently attached by usmg a

N-hydroxysuccinimidyl (NHS) active ester

69. The adenovirus of clalm 68, wherem the N—hydroxysuccmlmldyl ('NHS) active -
.ester is selected from the group consisting of succmumdyl succmate succmlmldyl
succmamlde and succinimidyl proplonate N

70. The adénovirus of claim 69 wherem the N—hydroxysuccnumldyl (NHS) acuve .

ester is succmnmdyl succmate

n



