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CH MERI C ADENOVI RUSES FOR USE | N CANCER TREATMENT Thi s

application clains the benefit of U S. Provisiona
w@\ppsiicsses on Serial No. 60/574,851, filed on MgT/R82005/018301

2004, which is incorporated herein by reference. FIELD

OF THE I NVENTI ON The invention_described herein

relates generally to the field of nol ecul ar bi ol ogy,

and nmore specifically to oncolytic adenoviruses havi ng

t her apeut [ D OF T L NVENT] ON
Cancer | s ARG ARENG ISR PR I RANGER TREATHENT
States and el sewhere. Dependi ng on the type of cancer,

' t ' $hit YpHiEAbh ¥Ia|Hs(ﬂ?ettfeqeﬂ’tVbﬁh‘Ss%\9§5r§é Aﬁh@%@ﬁ EhARY - '60/574,851, filed

/or radiat] hese treatnents o ten , and i
on Ma\‘:?‘%gpo"t WQ'P“ ﬁé”\ﬁ°fpﬁ@ltegﬁ’|e§§‘ byrefeiRBttssary, to be used
alone or in conbination with classical techniques. One
approach has been the use of adenoviruses, either
al one or as vectors able to deliver anti-cancer
t her apeutic proteins FELRHIHENMENTION enoviruses are
non- ene/ielenpetiesaibed heélhaélatébgdhbﬁﬂﬁﬁ)rtm!éﬂcb; B‘&ékc)mérrmwc@s;, and more
- i | obase
sl c drBfle SERPRREE e O eI Soleatbhs' 1.0
sequence known as the inverted term nal repeat (or
| TR), which is reqBACKGROUNDVOF BHE INENTIGN | ON.
humaear%gelg g\feadH cgl?sg%rgesath(%?\(?ﬁl{ﬂﬁgd §tgtteg aﬁoe elyeéu\éereen Ig)gaenﬁ!mg on the
tyseefcqamee 'tf'%We*ﬁ'B gatag with %mahmother@ys%\ﬁ@r fedistion. dhese rtreatments
oftdh@aily it is GlRBQRER new Rrapiet ale rBESHRERM, t6 B8 Lok oV B c8@bihation with
ol g%pﬁggnptlon units (E1A, E1B, E2, E3, and E4), two
SICAVEdMEH Yy units (IX and Iva2), and one late unit
( maj @ﬁe amr@f;h halreen $eprse g@@g@qylru@s@th@'@ne of asnegctors able to deliver

arftﬁﬁh!:ér @rerdpbuticPrateif U INdr bdis LaYenoR F@E@ér@ PoRBRR[ é’d lg&ohedral

oot R achofing r BFvecte s PR Ay 38 ioese B, Eacn end of
thpgiralgenmmedfas atshory $aqaénce Eneyyneasdeninteeted teadinglyepeat (or lTR) which is

reaumtfartvuae@bnwm RANuneh aaa{oe.kerge%mel Hafined ro%Mbmefsame
denovi ruses are truc tural rties

SFRRL RS, 1P Bol® BERS 142 3555 LE TS Mequnlsdehp gy poston
orf e eiral gérlome. Dhe (ild GeromEznrtains BereerlyiesaptionlunBd (E84) E1B, E2, E3, and
E@on%@rawd edrll Sinifs QARG mzﬁsrﬁooaﬁesaté en.p(maﬁuee Enbi i0bfoBdds¥d to

denovira ave focuse
SR AT RSt it AL o) e e bdf‘hetel‘f‘i”%g?ﬂ?ﬁﬁﬁ invoived in
replibatioy whersassthe Iaijelnes:émoda:\nrerstmﬁd'amderey SRcetigns af tee Vil benome can
b RSGk sgﬁéatuie% ith [ONATR Ifcﬁ&woﬁ gm%@ 'r&: hgihd gdeq@/ gﬂ%s are structurally

capacity. ucti on net have been eve
5@?]%;?69*’@“‘8? f“ﬁﬁ pape “?ﬁi"ﬁ vViresss PSprdiallyysefulfeiaene F"iefﬁpt ggee Jolly, D. (1994)
CenReGemTerapy ii516Me agent is avail able. See, Jolly, D

§ 39?@"&%}9 Qﬁe{re%% e}—fgrgge t E%}duc]e cﬁr?lca?& a e?tﬁ §§eq{>9 gl {hs ag)} ﬁave focused
on the afenomMiral pRISlYRS At ethegisnetiseofdliy MWEFOVGFS axa sfelbgt@eafter'zed and
sYBEa1IQNe WelsdRScribBator Rovisleduldi m@hiplilatRal ARG Yapddity p‘rbd@t”@ methods have

bé)ern ) ?{1033% koaédpé?r{ &Eggt Egic%t%hs %ﬂg ger% &mlca %?&n(e: ce W|t$1¥rpe a(gent is

aﬂﬂ@ﬁﬁ yRgeclaly. r%*@@“)i @ana%r&?av i %fPPYt h8t- ﬁf)nyFSgafle rq'atmo the use of
h@ﬁaﬁfddbﬁ@irus'ee pAd) GrEdanedt trbditmantchlas fdcGRY of m‘etdet‘/lﬂepﬁcé'at dfRd5-based

Vﬁ,r]\oy rugegethé% \1739 J‘hl?ﬁe:g E&Qrﬁ Yn K nownrg%ren'?%\ly rgarg%aS Z{js%tggp c turnor cell types

Fass| rto'su

angeherg es#sta?mﬁ%fet generatien af mor@qqméoncoummggqsu&adnmvm therapy is to find

praktRBIBIpbiicaton(if § eMicalde@iAl., "Adenoviridae: The Viruses
and Their Replication,”™ in Fields Virology, Vol.2 ,
Fourth Edition, Knipe, ea., Lippincott, WIllians &
W kins, pp. 2265-2267 (2001 )). These serotypes
differ at a variety of levels, e.g. pathology in
humans and rodents, cell receptors used for
attachnment, but these differences have been | argely
i gnored as potential neans to devel op nore potent
oncolytlc adenOV|ruses (mnth the exceptlon of f|ber

I o ~ o A NN\ —
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enzymes, and i nmunoregul atory proteins. The present

i nvention provides nethods for using the chineric
w@odesaviseuises of the invention for therapeuti CPCT/US2005/018301

pur poses. I n one enbodi nent, the chinmeric adenoviruses

can be used to inhibit the gromth of cancer cells. In

a partlcular enbodi ment, a cht?meric adenovirus

conp Ln efu for |nh|b|t|n the .

o o s P G sE Sy clofip 330l peryte it e e

sqba@ueﬁd‘eﬁowﬁsedj@e\@r@ts qttﬁ@tht&tv@mrtgdheIraheétaadetfnatlonansoperties ((see, Shenk,

“AdBOvPitiSe: trhe UiRlsby 8id TR RapIRboNC uméta@w.fbﬁagp o/of 2 IFogrth ﬁd?&n Knipe,

oI NS4 B BF Bt 85 ARG Todte BAAE I ity o
leyelise e gepatmnipoy mmageendapdqmom"rtgceotorsa@enmattaahment but these
JifRERLY RRS bean@@s,@ Ynbred aQG&Bﬂtél rﬁé’énswmélgb' RreBotent oncolytic

o i R B ofR o R Sty g SN eBion oD BREAYVIRL 714782
47801 Krawlykh ¢frabWi98G) L Yire/uy @6E30-66¢aroNickei o aat1ga7)planml G18221-8229;

Lég,e.rnde%l 266 £orr e TREOH 83 350, eaﬁn@ttaamzdo@;am.rnaé.apws Acta 1-
tween sero t so h as to pro uce

3 bﬂéd’éﬁ 'fﬁt%“té\@?'?/gtd’@grpﬁa%odf $Far vest | ng the supernatant
fr onEmoaigtlo(t loj diffei@nces brperig augnavirg) se@fypesrha)cprovideresonfce of more
eﬁeU (A Jra‘i b¥del I?hetratb%utﬁg H%fnp %B@éq Bdé?ﬁt NEL A |ncpea§&F§electivity and

arvestln% ture suEernatan
P ‘t’téb (f 5 53 R5ed {3 %wmgrpw B&Fn%rbﬂ*bamt §PHBct i ng a
qui escent culture of tunor cells with the supernatant
harvested in step (e); and g) isolating the chineric
adenovirus fromthe supernatant harvested in step (f)
by pl aque purifi cat iSSMMARY BF THERYENTIOMN OF THE
FIGURES Figure 1. Ad retention tine profiles on a TMAE
25'—&@3{%% mx/%htloRepﬁ'&WeE %\/e déh%ér’c%ﬁerrog USE{] %r \I/arr]ltajnts ond djﬁrlvattves
thereafy ysefit) %Y'Faapasséﬁ‘lefapB) 'nFRétt'élH@f i 6f inyerdien P@S'd@ffotqti‘é“eﬂc

adeamagee S Qait & del@iatives therdo mnathg Q&nomarasménsmg A28 3gion
respe

o oVt S B el e PRl Sieleot PoSTptia o gt v
HT- 29r0tB)e amDAngdqc aqh) squgence ferved frop apec@d@dérioviraleeretype;

i n}c le\ﬁlie@fin waid h'sttéi'\S isbcoh@ SERBYitay seroty He@'are%@tll Selétted YBmARE adenoviral

ce ratl o re

por { SPREURH CuPTF aPT 05 A BT L™ FATOR A oA s

i ndi ehkerein jaididpoerigadenayinsis orpolyticdrd deinaestratea eh enfwneed therapeutic

poi Nhddxtoldtemexaf! represents an assay done in
guadruplicate and the results are expressed as the

neans +/- SD. The panel depicts one representative

ex pelnioneambaierd [the ahimeric ageroligis\igther csprsasdegidnsleasmsting fiber,

hexbf, @Rd b&ﬁcﬁpﬁ&gnﬁmwhteiemﬁtﬁe ﬁll&letcfb%ndE %Eé’b@fng "sétHfBrfote‘?r@ate iR the same
C%B%\grla ﬁeﬁmyc?gi F aﬁng wlgaoﬁtg'@pt thﬁ &blgtga%adéﬁ?wru?_-gfdleﬁ, |5ve§tlon comprises a

m@Yifieg| BAtar €4 aegiidnvi ty of Col oAdl and Ad5 on human tunor

cell lines. An MIS assay was performed on A) a.broad
panel of human tunor cell lines and B) on a panel of
hu ma’ﬁ ae%tpefrentpaﬂgtsnt @% thmencnaéjgnqvgu ﬁtfa[tpes anteghanced therapeutic

ingentieatolad, brastepengres dmgf prostaty,.ovartae ohMichapsistiotumarscell. In a particularly
per%FrEdDérﬂFddw‘}Hnt q{efcfhﬁ{éng Qdé%@V§tsGE@§>{lda%%hétm‘aQ&‘thE£ etﬁlngdex in colon
1 ne panel represen i ve experl| ment at
tumgscelieen repeated at | east three tinmes. Each data
point in the panel represents an assay done in

quad ' e OF € .

reant SHrERERRArkAC e 828 on RaBHRERERRHNT foibises sea 0
Figure 4. Cytolytic activity of ColoAdl and Ad5 on a

panel of normal cells. HS-27, HUVEC and SAEC cells
(primary fibroblast, endothelial, and epithelial

cells, respectively) were infected with Col oAdl and

Ad5 at VP per cell ratios from100 to 0.01. MIS assay

was performed on differing days post infection

dependent upon the ceII and each panel |s a

D . " o, o T | o,



As used herein, "parent adenoviral serotype" refers to
t he adenoviral serotype which represents the serotype
wo casnvdseeh the majority of the genone of the pdi/IBI008018301
adenovirus is derived. As used herein, the term
"honol ogous reconbi nation" refers to two nucleic acid
nmol ecul es, each having honoloﬁbus sequences, where the
Nb\é\%ont%cé]agt{cﬁIaﬁfbrgfe{rg&egﬁwd%np 'th%scﬁrm%ﬂ? Ede(?towrkjg gﬁré%%es SEQ ID NO: 1.
herein, the term "potency" refers to the lytic

pot eTHg pésenf invnidn gicvide8 tbr & egtoMBRAt Shifrefic adehbvitly of @ variant or

h f th
derrvﬁ{ve Fe%f hL\y f?q %e%g%e%gﬁtgr%ﬁ’t? aﬁ %"ZBtregﬁogp%pgﬁei Og‘patr eg

t he wlwen 94'¢ E2Bagiop |Ct>ryprt§f-s anwmlmmeamveﬁfrqnheﬂrst adenoviral

| nye@étﬁﬁ% dn@ atnatic adid é’éii:5nd dibrlt/éhefro‘i@gsec%ﬁd éde'nb\ﬂrﬁla serot)%e
pot en

C
Do t PR PRy Pt POy e grecsean petpe ey he adenovia
wher ssibaroupseB, o DeRcy F@hd Agslistinct ffomeacheother] ue of 1. As
us edwﬁh@élﬁhé]d cifBrictRERBIn®NE BhdblytiCandl Jth%nstrra%fe @h enfdRcdd therapeutic
Vi rus Qr tp)refe entlaIIy kill's cancer cells as
conp' fdoa ttme n8 '#8f celis. As used herein, the term
"t hewtaapemsm@cmmer@ademvirusltaerbaepeandemedmiapmmh defident through deletion of

a NusHek ntoFBjéd%ﬁNerlgedl eﬁEHaﬁlb)det&nsqmoﬁ/@& tnaJdeﬁUwrQ r&HidfiBn selected
adenow glus and i f%%?ﬂgg % di vidi ng the potency
of " B@FP(')‘W?'EQS'”W C PEEII 1ine by the potency

of the sane adenovirus in a normal (i.e. non

Canc|ﬁ %ﬂélérl)pb&%ént tl‘ler@nme@i% aHSRGInIRF fF\b rhverﬁttaﬁf érreom rrses a

ed" refers nol ecul e a nucl eoti d
heé‘?f?'ﬂ@“é@?'?f tg%t&a%qqe%a mefafpgqtrcrﬁ)@)terrlx d\fthergm said heterologous gene is expressed
withirt aicegllinfgotasionithrsaidragenoing. Irea priefected grpiodimint, ete thetapentic protein is
se@ettee ?roﬁt%éjgr&?r%bﬁggtﬁ\g o&yreartg gmhg@tﬁr&g' Shifitbs U;Frt, fama converting

function or activit
erﬁy'ﬁ%lﬁ'i‘q 'EH‘“QBF@%‘?}PWG@% retain its oncol ytic
activity. Mdifications include nutations to nucleic

aCI d?he esgﬁﬁwehﬁb%%r&?dle?WethAﬁ l?sgtgrh% c%' rpenc agyr}oelh]sggof the invention

erence eot
fop t@pr@pgrtrt: PUrposeat {7oae pg’,\b ent. ﬁhq@rmgy@gmrrt@es can be used to inhibit the
groWth @N&nB@ ks, Oh acpbmamgrzdmbamagea erimehicf ddefRMeLcohPridiMESEQ ID NO: 1

is E%%f%)érlhibﬁﬁg g'\e %th of%olort g% I(ejrage}f structure of a

as conpared to a
reference polynucleotlde or pol ypeptide, respectively

(e.dn ,anétﬁerféﬁ“lb"ﬁ&heﬁt the adendlifuded of BR iR@htioRUEd @Rt Sk8veRiors to deliver

tat| ons i nclude such changes as, for
thgra%é/&f Ero{ecﬂgl 'Yu i nsertions, or

subst itutions. PoI ynucl eotides and pol ypepti des havi ng

suc hTH'éLHr@gethﬁM%nﬁ‘cﬁrbr@ﬁieé 8§ HefHoB tbr BFod0AIBE bAh&&hiHeIcenoviruses of the
in.the art. As used herein,

mwe&h? t”ﬁ%rﬁm thed m%@‘%ﬁ?@&”%@ a change in either
pe) yrretiged Bdetevict seaotyes rercésenting gdenuie sibigronps B, aebypereating an
nmor %&QJ)\MQM-EIL(QQU des or am no acid resi dues
g;pectl gé ﬁ rsed hg{eln "insertijion"
0 %o dhe Pee dr” %&°V'Ear‘|5\‘ﬁ§‘i§e "o Step ) PR AR PRE!Y rawigp culture of
am ntomacdetls stexpadice@endsl cdio high enagi itd @dourage feeonatitchtion etween
of  ofgtfes, "B ot eeh.wyscto%%heepﬁemémé%m@eaa@' d residues,

respectivel ared to the naturally occurring
pG? mW%tF%?pSWaQ%W@%%(B 'sequence. As used herein,
" sy bisfecting tai quigcantaiilire of fumonceliheittr tap supesmant hadfestet & step (c):
I { .
ool A A LR AN PAEE 2 Pih) PR o
herein, the term "adenoviral derivative" refers to an
adenovirus of the invention that has been nodified
such that an addition, deletion or substitution has
been made to or in the viral genone, such that the
resul ting adenoviral derivative exhibits a potency
and/ or therapeutic index greater than that of the
parent adenow rus, or |n sone ot her way |s nmore

o o g, __[ o
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It wll be appreciated that polypeptides often contain

am no acids other than the 20 am no acids commonly
w0 edosnissds t o as the 20 naturally occurring am POT/ES1005018301

and that many am no acids, including the term na

am no acids, may be nodified in a given pol ypeptide,

either by natural processes stth as gl ycosyl ati on and

gleHEnfea t at;f{e L@ﬁtbrgreeg!uﬁ lé \Irv%athégtpqsehf%nw%veﬁgﬁwes?ep (e); and

a9l . is¢tiag tftetvém@@ﬁﬁmom ifrPindhe Superaatant aarvestedin step (f) by plaque

nat usuifidariod. n pol ypeptides are too nunmerous to |ist
~exhaustively here, but they are well described in

basic texts and in nore detail ed nonographs, as well

as in a volum nous research literature, and they are

wel | known to thosmEeeDESERIFTION OFREFIGURESTDNY t he

known nodi fications which may be present in

pol ypepti des of the present invention are, to nane an
Fighdeus Ad eetdntien ffresnprofiieseanyd BNABDHPLG coplran. | A)nRetention profiles for the

unmglﬁ Jﬁ@@e;r?éf)t\k;gés't@?we@WsQ@fo'g@ﬂerat@MnSuﬂ&l s%tnet‘%m%l (Bf) Rettentlon
PSR HireEs=gt ZAPostn SR BB 1o B I eF e Bhd e co nes,

recictivelyt i ve, coval ent attachment of a lipid or lipid
derivative, coval ent attachnent of
phosphoti dyl i nositol, cross- Ilnklgg ﬁcllzatlon
Fighte % (GyiplyieaeiMbyra theeidivstyal i EHRR0Hy | HT 3, BiMPAr&Y T GhPare-1 and D)
PC-Q\callsevire ibfeotes with thisis respentivendinalpvolsfat ¢ péricBibratibsOffomat 00a610.01. MTS
asg%)g/ (r%erré) génrf& edlffefn‘?é E%L %%&?Ectl&a(ﬁyﬁd|?§5cﬂg§yen§£r#tgpon the cell line.
Ewgﬁ@)pwnhlp ,trm,paneléﬁqreﬁgmsgn asq@éppﬂg iRy fApagfpplicate and the results are
eiﬂi};@fsb@id@%@hé@@ +1-B0. 0k ipariel dgpictd eelraprésenfiveGRp& Mt and all viral pools

| at | ren ion acem zation,. . ]
wBEBERISH 41200 rRF SR ey b B R g Gipure Legend: ——
Adtl di-ti-onttiadbiratywooh 0—mci speciticcep dartved paol, pesdagas0).
arginyiation, and ubiquitination. Such nodifications
are well known to those of skill and have been
Figuredr iQytotytic pctiyitved Colgde hand Adg op hemariueat gefljiges. An MTS assay was

ériotneddainwe broSG\bEﬁélbf tpah itidr &Il |Me§5mm;) @n a@dheﬁ bOrihiaRSlon cancer
ceq I|Xesqg' Xetgrml ne |is gto{eR |aqi $12nc|‘r§}%gen§|c& aCI M‘I’g ?ad wase performed on differing

dEW? d?Rﬁ@?‘P’E\PPQﬁ‘ﬁh%ﬁ?ﬂﬂ “F‘!@FEQCT‘ pere) is gtrersesentativel qurmﬁt\éthatahae been

ref@&d at l&%@t tﬁr@e omed. FE;%S Wta 6t the pHRdN repfeserdtOhin ésf%ﬁ} éﬁ?\%ﬁh
rot ei ns-Structure

| e
qLﬁFB‘E[éﬁa{% aé'g %‘32 ﬁ%v'tzafe eXWﬁed By e m”%ﬁdg%&‘m %bege“‘fkle—v\r— AdS; —o—
Cddmh) 1993. Many detailed reviews are avail able on
this subject such as, for exanple, those provided by
in Posttranslatlonal Coval ent Mbdi fication
F'@f"eFﬁ' &VQ'Yﬁé actigity of Colpahansi\dSe a pang! sRar@l cplise $15-27NEWVEC and
SXEC kells ppinbrylfbrobkl6 8ndobeiidl taat eﬁntheﬁdl cells VedpactivEipzwere Infected with

Cégﬁ%m a%%ﬁ é P é@%@ll @F& f%rﬂ ‘g()lﬁq?\gg1 aI{/IT&?» a? Rgé ‘% drfo '&ned ogr; differing

hesi ransl ation |f|cat|o
dq;(ﬁ Rost Nfeptnom@ggndegbq pon fFell algzoh panghs a rqqres\ﬁptpqlveteépenment that has

b@mpé;eeteataesdast @sed thnesetdch HB@WBmﬂ!‘itiheaﬁné’l eetpeaieﬂtb ew essay Bére in
afep ot T S1us B eaEreny op HRiridat 80 0E0Ue il Ao —o—

CdbAﬂMltlnatlon and t hey nay be circular, with or

wi t hout branchi ng, generally as a result of
gosttranslatlona events, in 9 nat ur al rocessing
yeert Cvighdic aciint %Péabmﬁa%ﬂ{mé;? hemhRlnavaRA B sagotaglal cells

(HMVECH achba caddn tommonoell raet (HIT2D). \EackCpanelik atreprdseatatiMeestpain@nt that has
branched circul ar pol ypepti des nmay be synthesized by
nontransl ati onal natural processes and by entirely
synthetic nethods, as well. Modifications can occur
anywhere in a polypept|de i ncluding the peptide

backbone, the am no acid side-chains and the am no or
carboxyl termni. In fact, blockage of the am no or
carboxyl group in a polypeptlde or both, by a

S e - . o
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As used herein, the term "sequence identity" neans

that two pol ynucl eotide or ami no acid sequences are
WO destiissas (i.e., on a nucl eotide-by-nucl eoti deCDUS2005/018301

resi due- by-resi due basis) over the conpari son w ndow.

The term "percentage of sequence identity" is

cal cul ated by conparing two oﬁtinally al i gned

X . r .

oo AR 8 Bl el R U o TR pa R el g
quadiudlicateand (r@_rgs_u,lts e exgre@’ed q;thgj,megﬁs 1/) S (Figwre Legend: —e— AdS;
_BCcC 4N th ) nces to yield the nunber of

ﬁat%ﬂ%ﬁhb05|tgggggﬂﬁividing t he nunber of matched

positions by the total nunber of positions in the
FigGrie18a Oy f/fic sdtitie/mMCOIbAE!, Ad1TpeantAGs oma aorra) epiteeligl cell line (SAEC) and a

t ' > f : '

e cofh SR el (7:25) th ol £ FrebleBifad B A GR 5 ocen
repeptedsat ipapldhree Hmefe Ratneiatapoi kg pane| reprpgentsfangssay done in
qUBUPIRER! R tHedEsURE ard Bk(18ssaE bélths RRURNAIESD HRFEl dehdICe— Ad5: —0—

ﬁolynucleotlde or am no acid conprises a sequence that
AHdR" at | east 85 percent sequence identity, preferably
—at Ct®#6&d1).90 to 95 percent sequence identity, nore

usual ly at |east 99 percent sequence identity as

conpared to a reference sequence over a conpari son
FighnedoWytslytiaactivity-p§ Redemnbingat \biysesd dRec@nkingnhiruses rehresenting four viral
pdPORtidnks QAD11 [ RN NE ShaRde T p/dghVerERb ARR (GRloAl € S bndiént 4k

ucl.eotid -16 am aci d ositiops, wherein the .
cofohs R asE AbTTnCaRRHLD) Pk fbnePiied asCliRernPl P ey 8° ot
actigitypéeachgopuiation &f 28 cells ves getermueed as prévuse deseried. (Figue-egend:
may incl ude del etions or additions which total 20

—pertEnhtor AdéHRs P 1GRPAYFePentdoAl dustha kA K
conpari son wi ndow. The reference sequence nmay be a
subset of a |arger sequence. The term"simlarity",
when used to describe a pol ypeptide, is determ ned by
conpari ng the DETALERDESCRIGTIONQ@F AHE INVENTI@MSer ved
am no acid substitutes of one pol ypeptide to the

sequRINRIQtiora, RasMYhaRAtEAE @stbﬁk@_pElﬂsbﬁn&,eﬁéﬁuoned in this specification are

" honol ogous" , en used to describe a polynucleotide, o
o PRI E% RS 5e Br FTGT ST teech Nl gheEaien was specifaly
ansigninidveysindi¢ataddo be inpdrperatep by refdrénge &l iflsgntretyand

conpared, are identical, with appropriate nucl eotide

insertions or deletions, in at |east 70% of the

D .
ot b PR oL EPBE L s B 304 o same
meaningeastcoaiaenly prderpiand b @nedferdinanosidllib e @s to whighethis inyention belongs.
GERRralIg K& hdMendiaidR 16BY RérEiRbhdlBe 1dbBRAPASrecedliBalieschied below are those
% I¥nucl otldeﬁ, ok)%9§| nat ed sequences thereof, when
w g? W%FT{;%ﬂWO PN Bgﬁﬁ%}ed, are identical, wth
appr fpudedhereinuibe teomi'attendvirg€r serotype’ or “adetaviral gerotyp¢”mefars to any of
thk 8B imdrP3eRbvirhiR@rofyped &Rtehtladown SHBbIbKD ntROMLARD Wee /88xample,

to 99% and re preferably.at | east abqut 98 to 99%
St PASSTAN YAt 1 NP8l THE ALFTRY st r Bt e Press. New
York X, ipprt51606 1PER' Thesksestypes ae plassified irtke subgrogpsA-F (see, Shenk,
“A%Qg&higg% TRE OF&Ss Qrféisﬂ%'gR@B%g@m?g{l fiélwvag%gg,wzlﬁa% Edltion, Knipe,
e3-riRANTRY W&'ﬁﬂﬁ@o‘h‘i%%%%%@‘%ﬁ@?@ L %%ﬁ %gﬁf"in[c@g'eﬂr agnment

of interest or beyond needs to be avail able, such that

ol i gonucl eoti de prinmers can be designed; these priners

wi |l point towards one another, and will be identical

or simlar in sequence to opposite strands of the

tenplate to be anplified. The 5 term nal nucl eotides

of the two priners will coincide with the ends of the

anplified material. PCR can be used to anplify

specific DNA sequences fromtotal genom c DNA, cDNA

transcribed fromtotal cellular RNA plasnd

sequences, etc. (See generally MulMs et al., Cold

Spring Harbor Synp. Quant. Biol., 51: 263, 1987,

NN |, 1 ~ . -~
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prior to visible cytopathic effect (CPE, see Fields
Virology, Vol.2, Fourth Edition, Knipe, ea.,

whe@piimsest WIllianms & WIKkins, pp. 135-136) tBCT/US2005/018301

i ncrease selection of highly potent viruses. The
harvest ed supernatant can be cponcentrated by

techni ques well known to those skilled in the art. A
pref asied method for attaining quiescent cells, i.e.

sIPERub" ‘"Nd%hbWPMh has stopped, in

AQITOTION ayg 12ql3|3p1e rYto—artbw the culture to grow for
?JA\IQ faoll'ow na confluence_| where confl uence neans

Bt hat t he |@nt.i'feMPal®a1a0a?d able for cell growth is
occupled Gcovered with cells). Simlarly, suspension

cetttres qq;gﬁefgromﬁ—fc—deﬁsities characterized by

|_contains]|

he absence'of "active cell growh. The serotype
Dprofile qﬁ10he3é%ﬁ€eﬁh2%ﬁéd super nat ant, whi ch

32 Ydehovi ral pool, can be

Eexami ned By neasurlng t he retention tinmes of the

Fhar vest ed4vi41al pool on an api on exchange col um,

—where—different—adenovirat—serotypes are known to have

characteristic retention tines (Blanche et al. (2000)

GeneATHERIAIIN7 [ohyB5C adRpeYirus'Selersey ampdesodrus thrreslelmc'd sequence
|s&6ﬁh pitsed BEBE Avdldid scRBseqliencEeof lanedh twoldd tHeaideMRirdl S&b§b&Nescribed

4 n1the concentrat ed supernatant by dilution and

pl'aque purification, or other techniques well know in

t he A# tseddgeingirsrant adgnovirgirserptire criatersde theradenwviral merotype which

ret-E%%Brﬂé fhe @8rotyBé frork %Mﬁthlerﬂndjd'ﬂlg dithe géﬁcﬁné@‘% dhPnefi8 hEBVIAR is derived.
e i eno

t
(oo AETRERRD e el Do re PSS T S "SRG ae molecutes,
eash hakieg hamaigapiosequences whereitireetivio oucieleaid/inplestlSatas\dyer or undergo

rdbrh6iRatidR 1 ths RGdk @ﬂ'\dﬁﬁ)log% HF29 colon cells in the
blosglectlon s the nuc eic acid .
sequ A% a%e &Fregg e eﬁﬂl\@terfy r ﬁg]e&i'FP erbtn,a qf Reairus and represents its
abilitg togenlicate, lysecardrsoradf Fccmanucﬂosessof treemstantiabention, pbtency is a value
wﬂlls'ﬁccﬁr‘\)ﬁa'ré&hesﬁf%rﬁa Q&lvlgfofta@ﬁ/eregéenéwr%@ Bpthé( H@er{t §E@ tMPof\Kés in the same

olind, 5 rion= Reast AaRGan Py IR Tropsriepier adeapeiatsegstype being
etanminedeing whema® thepotdmey GaNd6 Adjivenaokieebi te sequence as
conmpag @&d\MeFelih ﬁg:le'rm OBy Ads IR PAUiRS tl p E@ﬁ QII){ kills cancer cells

withint ranscrlptlon unit regiron o
aimrﬁwwomwto 30423 of SEQID NO 2) and a
Seconslysediimateire the demeth@peutia mdbe $e" thpdpestid windo@n gfdis to a number

m(il@ﬁﬁﬁg il{eac%nﬁa t%?&éﬁtﬂ]gf a@%ﬁ %d&fovﬁggn{i B Jé'@rm%%d byvﬁn;lrmg{f]the potency of

the gE@quJsN@a cg)cemell ting Ry AbR po&gqr%;gfg#péqégqﬁgggvtrp@n a normal (i.e. non-
cadaﬂmwmmaheprotelns DNA pol ynmerase and term nal
Us[eB h notﬁg{e%q H&;Slfygg ﬁrgfegqgg m?@hf e wnﬁ Q\Eclg&ge g‘roasr)n5|r?'o acid

S?qee IRENGIfoM anatufRlepeouriag, AG1a Wilddyre nA@lsotlgepr@nyrpeaf»d sequence. A
mdifiddi rvldcble Sarf @ @inaife fOfctiéidradillity of atwil@type Mbleculed . B atRified adenovirus
m%%%%lf %%&?tf)a%&*tﬁ ZMQ é:%goggﬁmcmde F1{Jta§ongl’(‘erﬁ]u% elcgafecisdé%% del'scribed below.

nucl detseddsreid t'rFHt?tiOﬂ'hethEQfoeﬂerP@rPOtsﬁUO@@t'@MPOWﬁP&@ sfers to a
nmaw SQOHRg, bt réREBRAMECr Bhéicd) cRan@e bi d.ﬁ&ﬂerefe td the prﬁaﬁy

on o
BN a N B IER! T Bkeiroun Y Aellgele 8 HRerpg iaeference

¢I£rwgfewdevheolmsldleergﬁmtlvcfy (€0l a¥PMPEBEQ 3 Widgpe BYynucleotide or
pEfRbRIeS ARERAS ALILBOSRA ENan ?@s dRr SRhpRbeARRY Q’?éér%’r% @rssubstltutlons.
compared to unnodified Adll adenovirus (see Exanple

Fig 7). In other enbodi nents, a chineric adenovirus of
the invention can conprise nucleic aci d sequences from
nore than two adenoviral serotypes. A chineric
adenovirus of the invention, or a variant or

derivative thereof, can be evaluated for its

selectivity in a specific tunor type by exam nation of
|ts Iytlc potentlal |n a panel of tunor cells derived
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which the E 1 and E3-regions are del eted) and second

generation (in which the E4 region is additionally
waoledostiess)s adenoviral vectors derived from the edi/me1005/018301

adenoviruses of the invention are provided herein.

Such vectors are easily produced using techni ques well

known to those skilled in the'art (see | nperiale and

PSS (ot R AR g A e o

methodset kgawniip the&tf ur t her nodi fi cati on enconpassed by
t he Adwsedhéren, idslefidheisidefinet tab @Bhdhge @ dlﬁérﬁfo@h@ﬂ}sbti@e &@fho acid

seé?«%fcgé in r\@'fﬁo P@SM&F 8£|¥{1;u‘8|8§’t dgg Br J&?ﬁo gc rgsddue ,anspe]g:tlvtep{1 %re absent.
t y peAsofsedrpriein, "thegriiasn o "gdditiards thafmharwle in éeolnkgledtide ereamino acid

se'tﬁbéh@é ﬁhl(:ﬁrﬂ@s r%ﬁéﬁ in fﬁB%d@%ﬂ roe&ﬁal o H\Oﬁéfpo-Wud(éoﬁJéls Br dh&adiEdsidues,
S, can

R Ao Rer L B B S SRE P Sbore et scipsemyproe
r adi A usp@hesein.s d@ﬁvtdtoegedﬂts frére thEkeplasament ofone oSanrgmolyritclectides or
anftho acﬁd%@@ga‘femlpolyhmfld'ég oBirho acthis Z€spddtvely Vet hods f or

;?: ésgnSt {ajrg{?l gvm "?‘%“QVH'%' dgp\ta?veséeger% a[nfaéi?rgo%%?sv q{rthueslr?vsentlon that
has be&BnodfiiedisgctRbat. an28diGoh. 8detmndr stbstituton bas beBn made to or in the viral
ge%Bﬁ\E suéﬁl-tﬂgt%e Mgﬁlm%eﬁd@wmg%h&}e%rxhlm dfdteﬂ\@y arﬁﬁ‘cﬁ'ﬂ%\’ép’éh’t& index

ds ang Pr ot ocol S, Humana Pr ess.
Or G oA Ao, SR SEY O i TR EherREY ERly usefl .
Iemm&un@ehlo,dmpropeﬂ gjeanarice ptofilde Foyexahete] s dervativerst ar adehalirus of the

de%gy t?aqg atdEI@fyb%fu% 'tr%réaﬁ)eg&es oﬁh@ﬁrtar%ggr'h@tlh ing, but not limited

. Generally, enzyhatic reactlons an
t°p‘l]? Fip E'aEt%Bdﬁg'%’i e ‘é’r”‘bgeﬁ%rf‘? orned according to the
- manufAacsedrhereirs "afiatti withoafeiedtksto aPogniokobidd of peigpeplidk, refers to a

denQ&&&inUé 8!“} f%g%@ﬁ ﬂ\%f rzﬁw \Yar)ﬁﬁ Flﬂ%ma&% r&i'té]’@ar%&ructur‘e as compared

convent | OUS
to ,aégfér,egmn(:tg%ld%gr@}yapquge reSRRBIVEIY (e Brasgpmpar %F%Mldéwe
pdiyinafiédlige orpolypbmiia) Foyexstpleathe aRmd aci@di fuclerR a(:ﬁ%gﬁ)en@mnéiy contain a

mﬁ%& ¢ %HEFn Rbn LA 0 finfa Eﬁe@é&eﬁ%o%tcﬁ%h id 8 st%Eue.Fﬁe In some

are provi cunen
erﬂ?ﬂﬁ’@?ﬁﬁ‘ﬁa@ﬁﬁ@”%@ AR E12M baA G'fff"'ﬁ@t iSO PRIYTOrpRiTE e Wfieals can be

ndtiralfrbatoHings &inthehie coinbiviant O giedmhicall odies dofyn Gdsii€st dF Yolypeptides
|s<?%gd QP%L??&E lfllglh C%'ethac?s Wlk%vi/noln th%%?tc rdhta)r?q%s Iiontethe polmugleotlde sequence
of fthet variant may ibe ﬁ"eﬁf Thatis, élwmqy@omi&eeﬁhe p@mo @pifigrencpded by the
pcﬂ&dlﬁélébtldé U\Wﬂ&re@fterhtibﬁs bﬂé\llﬁﬂ&d t@@llen%ha\ﬁgésl o’#ﬂﬁs&y&f a variant will encode a

| .va S th e eof
po?we?tgs é" L} | ée sa € am{no aﬁ g(uaepr?enaas?!p% rr(]e ?nc% h,&lternal?v%ly Euch changes in the

PqhoLEeRtide beduanceafthe Ver@lnt mayjalier the amino@aid tsecwu@sof @fpolypeptide encoded

by thé R¥R&rce PSlyhUeRbRIREIEIGNGlIREMEErFativd Hrr%-c@@slet'vah\}erﬁﬁno acid changes,

ag destibe belby S oBBpErolos R e P e p i e fors. adiions,
ddlétipnsg, fgionsanddiudcationsHETHE pbfypentide encofeltify3tde referenek\adiuenrde] Various

cddbﬁ‘ @@bsht@tfd% ts@&l’?as‘%ﬁé Liteht dﬂgﬁges 'th%%r‘d@ilc@ Qar?d& I'E@QIEtI(Jnl sfidd Ry be
ncreatic .cel

In‘l’?ﬂ,}’lf}?ﬂ]{f) ﬁ@tlr‘ﬂfﬁ C|?{mg |ptf> ﬁ.lpiaéraldto(s qu_] Ea tqggh%(pTSE%q ||n a| qanlguqar prokaryotic

ortmukagdticsystam. cel |l |ines, including but not Iimted to,
the MOAQ3hefefl bn: aH&%vu?endar@HtaFéfe%‘to%ﬂ|aheddvﬁ%3~ho§@$dl}h@bl9&nde
but not limted t OVCAR- [ine. Henopoletic

seguence diffgsdromaet e[?&‘é‘ce B?J\f”“%!?%‘dﬁ cﬁ:g Ial"WFltYé’a agigfiovifyseasigseribed above.
TiendiffeDangels arBlimnijetiodhad theglolysyclddideXsequercés of tHegmtent ahd the variant are
; I 7 c . T
siffirioferpt 3 P! Syt iR, A fedt i 2 TR REF pivo aci
used in evaluating and identifying adenoviruses of the
invention for use in the treatnment of neoplasia. The
cytolytic activity of adenoviruses of the invention
can be determned in representative tunor cell lines
and the data converted to a neasurenent of potency,
with an adenovirus bel onging to subgroup C, preferably
Ad5 belng used as a standard (|.e. glven a potency of

Y o I T o
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i mmunol i posones by conventional nethods (U S. Patent

No. 5,043,164, U.S. Patent No. 4,957,735, U S. Patent
WMN200541825, 661; Connor and Huang, (1985) J. Cebd¢T/Bsmhs/018301

101: 581; Lasic D.D. (1992) Nature 355: 279; Novel

Drug Delivery (eds. Prescott and Nimmo, W/l ey, New

York-, 1989); Reddy et al. (1992) J. Imunol.

seéf}é%a& éssg?d to {;QTCE;TFI@P 1P SeebicPsendeHee hﬁ{e;{‘gcc{%aﬂ&tn'(o*? fd¥wd fdbences

shews that th@my ﬁﬁ“é?@\dﬁ"% Aifemaces o d1e fEsAGsaspnd segUences are nearly

.dérmdau)vm@tmabd HeRin, e Wdclédﬁd@l_ ﬁe"ql@ice‘dlfféteﬁéh% piré%eﬁt"t@ﬁ@en the adenoviral
ne

va]gl r}ttaﬂdeﬁwglref]f%rfrécaesaeertl%? us fnlo(t:re 1th IBS%F‘@ ren%e dgﬁﬂg \F? %Ve%”%°f therapeutic

indete i nvention, they may be rmdlfl ed to exhibit

en hamﬁ,ed hér@al tﬁmefr@rcoﬁ@err&dt.w lre&rs tdHUBELHRIBH l)ft dnydfiso aci%orres.due fora
ote

t he
oSS PGp <83 1 ¥ Tk P i B PR g e AR e pgmd B
sulistitysioas/ineludsirepidashientafje leucingwithfan isglelginesor yaling aa@spatiete with a
glbtiiRbte RF BthtednPe dith 8 SERE OlhsdMidAS SrrHele%hsta\tHW&ca‘ﬂﬂn'tr% rErQ;e%f about 1t0 5
n%%eater degree than normal cells. (See also, U
Nos. 5,770,442 and 5,712,136). The pol ypept| de
can Ascused hemaini the teym “rlancongeredtive’ abﬁ’egs to substitainggih@mirfoaicid residue for a

diffddrt Q?QM acné\‘?&ﬂﬂé‘ 'tﬁa@ﬁas?f%Fé\P%eHb@l @6’&?@% ' fh@%@ﬁcoﬂger\;arﬂ% substltutlons
i nven 1 On, OSIi

gy aie; i ok BPISH 1 PO BT DG 1S P PGS LRVl (O eparagie (N beig
replecedivats tyisne (K)s ratamine (A)dming eeplackdwitthagiaipe (R)i ¢ :
appl Tr%%ﬁdgféﬂétter ESHER R bFninB '%éud ?Js%ué‘éju%umestﬁ@foﬁ&v r‘igoAa alamne R=

atient already affected ¥ artl cul ar neopl
a'&[‘@%é‘kéasﬂaf?ggﬁ %ﬁﬁaﬁ‘ﬁ”'csaﬁ'f’f m%ﬁ%‘i‘ @ TEreme BF C?'Hé%.@'ﬁ acid, G =
glywiret H alhisyidiee, Il e soletitine, € erielicine 0= side,iM s meditpinecRt plnglalanine, P =

préﬂﬁ@ngéﬂneaﬁeﬂf%ﬁféﬂ A6 '\?ht}rBHrfe ys file! ned as a

eraPeutlca fecti've ose flcaCIOUS )
dos &'t Will Ba@pRiedated thaielypeptigesoften F@t%@“\m’ PRIASRARRE H@n ¢ amino
adids@om @Ry refefredfio ddrtae OMAlirbily@ecuriinyeangeeids| arfittitet Gadf amino acids,

méh%?nr?gﬁé !e |F1?l aﬁﬂ}% ‘c?&? rﬁa&lﬁte?nolgfﬂe@?'yg{veﬁ E){)Ig;geﬁﬁ elﬁ%F lt)y natl{ral

precfesm?ﬁuﬁumﬂvcwﬁ*aam and:aHan gostrarsiatignal mowé\w@ts@wdy iceemical
m@&mﬁh@&édh«a.qdess\ﬁmre Vel Khowp ainkd SateEven tHe@bMon M6aificalbns that occur

tul’}g]lﬁ in n%(glypﬁ%t%aggrqu ﬁ%&gﬁu% to Ils?exlﬁgnﬁgt|?e e)‘(,) herg%u{ thgy are well described in

bqshé@@p@dtlm warel dptadec re@rtos&aehsu aswgleasdn a awura'pwsama@h dterature, and

thé\dﬁa il krwsvn@é thb&ofiskIV A £, Arhor: th@mwwmoaiﬂcémaﬁs m&nnay be
eutic

t

LD gopEcesef e s enaf BRC e an IRFH v, ot2biaton
acy@tieno PP ibodytgtion, Amidatianacavelant agachoehiof flavim cevalepaitachrsnt of a heme
mbi &dﬁé\'@\éhidﬂﬁlew Qﬁéﬂmu@l@&@e lbPodNAuciddtide SERBRRSENBIBNtRktachment of

o L i B3y B b e &f PrrPRoondL ¥y nd rciaton,
disulfide omshfoursation, miemaqbﬂatlondnmlqn ofieovaemticrosstlimks, formation of cystine,
fomgﬁéﬁ'@}oglu%%é R fatlon, g%%n%d&%ywétiéﬁ gWé§ﬁ?>‘?nng°1§Ic‘3§‘ylatlon GPI anchor

fo%gqr.t]lg%lhm ng/la’ygn Maw?nspgpilatmaymyrﬁfogg ST OTI@tlan qut(ﬁ)ﬁyac Prﬁcéessmg
phoephotytatiom |preanglatidny rabemizatios seleneylatior sulfatior: drausfer;RNAvhediated addition
oftaffhoRidl & pr¥eihd s iR ras Efgﬁ@klldﬁgamﬂﬁﬁkﬁ' nonma or |i Ver

net ast ases _from ot her "non-hepati c pri mar tunnrs%

ot heSSB TRHEHEN 608! KIHBI P S AR av pBRtbedip great detai
tha s¢ientific literatmee. (Several. padiclianyastnmion modificatiemse piacos@atgn, lipid attachment,
S o A by Bon o B et et My O Rlin AP osyaton, fo

carC|nonas of other origins, i.e. inhalation as a m st

(e.g., for pulnonary delivery to treat bronchogenic

carci noma, small- cell l[ung carcinoma non-small cel

| ung carcinoma, |ung adenocarci nona or | aryngea

cancer) or direct application to a tunor site (e.qg.,

br onchogeni ¢ carci nona, nasopharyngeal carcinong,

Iaryngeal carC|nona cerV|caI carC|nona) AdenOV|rm
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breakdown the extracelluar matri x and enhance spread
of the virus within the tunor (Bosnman and Stanenkovic

W@ 2883)8835 Pat hol . 2000: 423-428; Visse and Napem®S2005/018301
(2003) Circulation Res. 92: 827- 839). Kits The
invention further relates to pharmaceutical packs and
kits conprising one or nore containers filled with one

méi)a'nchHr(?dé%t:nﬂeU 9} rlnE% 55@6 t@)% %u&f ast ﬁglnﬁgﬁfeelng nérb?ﬁ@ﬁ‘ Pr%tems-Structure

mposi tions e | nve i at
ang HelegiIRR PR a8 ARt . Ho’if?%afi 3ndGREPaRy; RV Y 2k (993 Manp getailed
revieviar€ bvHTalM Gl ths getjey, suergas, a:texagnpldmomommtwmld BS@h

Pl Pﬁﬁ!;t:%néﬂ?%o%?&ﬁ RS éa&brF&IP?otQBs i @ ths%ﬁ Ed m%%@g Press, New Yok,

e nanu
des@ é?83s§¢'6ef aly Mé”’p?’b?d{!?e’t 1%92‘11%61%?998&% Retaneh el Fretein
SyhesigIFestraisidtioned Modifdatiorss ahtt ARG And €681 Adag dsdh p63: 13862, 1992

rol |00k B SHAURLLSe 1 Wah EfbA'aRs L hSL 814 W2 00, BRRRL et amays

enbodl nen
ent'ﬁb'r“é@:ﬁf Farristasce peliRsiplides ay |bé n?nc*wﬁhaé ﬁ "Pilult abibioyitinatign, and they

eto?ﬂrblﬂars\ﬁiﬁﬁdrmtﬁouaﬁrﬁﬁcfhtn‘g §nefallead dh‘é&ﬂttdf ﬁdSlsttréﬂ@latﬂﬁbl events including
m t.at

a?%aé (ofssing Susrtd BB R ro S s E VTR b e BB R of ot occur
natuhedly pr Gitaulag Sraothadtsed breether oirgulsy eolyreolides meb &9 synihesized by non-

tra‘ﬁQEt\b@iBItdaQﬁb’ibroEe%@EH‘érﬂ%?%nﬁ?&ly § tHetl@ H\lethéiﬁas wal. ecul ar

I
e o e B RGELH (LHES B AEFiSs e, e
anamct acidSiaechiips b the ewinaoecashopyidermand I ¢ect, plockage of the amino or carboxyl
gr&dﬁqn bba&@phﬁeeor bR by £ ccgrale%ddlf@é&'noigXomrﬁod-lﬁh%%“)géi urring and

Academ c Press. N.Y
SyRpairRp PR s aﬂauwéceﬁé% atiops MAY b, BigF Y, B PplyRgRijdes of the present
m\emlrrnesswein Foeiostarice, theraimine teominalnesidue\ohpaypeptiies miade in E. coli, prior to

1 | Probl emns.
,c es m?\/\éd@%urtgt er &SN "h% - Femg,ggn%g.g@ G ahan and

Pr ev-@'@ WH‘PT}GF%\W?@HC%W %wﬁ’ﬁwq}glﬁ’ge%@& p@p &unctjoq-of Ry iiggrade. For
polypepiabemadety eédpressirgya clodel genk in Gaoe, firisstaice rthemature and extent of the

%Eﬁ%’inqg} J Sﬂlh gé‘?&ernﬁﬂe&bw e 3%t c%!@osﬂra%l?%&%ﬁncahon capacity

ang ¢ modifieainn Sigralg preggnt '"(tﬁawpeptmlaml a&\d s@ﬂ@ﬁ?"h dgor lstance, as is
wallxhowraglytasylbtamuodten dés Gotatcyr ifodcteri@obts gudHass @ toli. Accordingly, when

PRI Bl SRy L REh S ool il o
euggwpficw -dyses : lIspfieq camutAbE M R/BPFRTS I atGNg g Py ations as mammalian
cell€attnfof|thR@Tedor, insettdell prdsio0 sidtenBMavebszh Qeweloped td efficiently express
m%ﬁr}r‘n?l%ﬁgroéeﬁ | %Pﬁi éz—ﬁ h%?rrﬁ%% gc?o§ylgtlon1algtg{ %ﬁgé%ﬁﬁl%ﬁdgﬂaiderations apply
tojothgomediidatians. Gener aI ly, enzymatic reactions and

pur I |i witt 8k bwe&dt&nﬁataﬁeesan@rtmrdmdmmaf elayee ;Irésehhs the same or
actu ficati onstldeTI)\a technl

vaalljngc gar&; g segFrgl sstgsh in a ven polépre1por s |ven 8e;%t%e fnay contain many

typasrof madificatierls. et hods |n the art and var| ous gener al
ref eA@\Ek‘éSﬁer@ﬁetﬁe mﬁ@b}m@ arec'@é'gart@@é‘sc@e thd seunéle eaa.bagm s

egbng Q a]ot@% znd. . od kr é %) comarlsn
7EMYC PP PO WRERISE S ?/mﬁ’?@%% qt'f)'i'a Si??eﬁ‘é P, comepariso
wihfow") "sedhviende idantity b f'revdedtade oftseauegboidentitytyi"subdigatiatridantity” T biatilarity”,
arAORERGid L Q\ %@f@r@ndé%@@de‘ﬂc@@a 4difed éﬂagér@te Q%84 RS Wr 8Sequence

anal t| chem str a nthetic ch
COTRa LR TR PP ST e Ak Bt &R P8 SRS, T saamB, as a
seigmeattafre full-legthp®NAcm pene sehtenoelgivéron atskeiecaestinguee triap norofrise a
o%'gwfe@éﬁﬁﬁ%r ggHé ?e'&he%c@r @erge%]%r?flel‘e\‘enlé@ Qé/éfﬂendé id Q?ea@tr 18:nucleotides or 6
Mttal, K., Virus , 8, pages

67-90; and Hermston T. et al., Mt hods |n I\/bI ecul ar
Medi ci ne: Adenovi rus Met hods and Protocols, WS. M

Wl d, ed, Hunmana Press, 1999. Further, the adenovirus

5 genone is registered as Genbank 10 accession

#Mr3260, and the virus is available fromthe Anerican
Type Culture Collection, Rockville, Maryland, U S

A, under accessi on nunber VR 5 \/ ruses and CeII

o — A 1 e AN 1S L~ —
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cells to mmc growh conditions in human solid

tunors. Cell culture supernatant was harvested fromthe
wo poostiifsbask in the 10-fold dilution series thedT/Usm05/018301

not show any sign of CPE at day 3 or 4 post-infection

(in the case of HT-29 and PC-3, this was nodified for

passages 10- 20 to harvest of ‘the second fl ask i.e.

I
anag? %%‘fsérﬂ) eggtBJrealé%pHéatqeasE 51{3 uc 8téjute(s)ﬁ V\'%é [ a{? eegElP §h4 Bften at least
4&ucieetitiea or teaming axctsumlgngﬂatsmce awo WOMHUQ“PPé‘d%ﬁRf @miwjagid sequences may

ed@ﬁ%ﬁ %Qrﬁpr%fe atsE@JeW:é @Jé a gdHicn dﬂr@(‘c@ﬁtﬁle%‘élyﬁ@%ﬂ&eﬁﬁ aHhitol aid

soes el S BRSPS oS G T P8 e seavence v
is Hizergent detwiogn thauwva mlndeleafiesyir aaine apid rsettuetmsl mueme A@rgarisons

é’?\ﬁéénstw&(i:'r Hﬂre? Fn@@gtﬁésder to Qg%elﬁ‘éﬂ%b &f &Mbarm@ sequences of the two

RSV BTRRESTT RYa P e 0R FoRPass B FebiopS 1 EAence simery
A Adbepenson windiiet hoded erdinPreferoto @l conceptdalrmagraerPotat sastl@3ontiguous
nRRotldelfdsitiohe 3r &amiiB laids \Eﬁgrem b@ol?ﬁdc%ﬁhde@bhd&bé’&%nﬁo dchsequence

super nat ant harvested fromt E
RESR AT PR & TN et ot g2t 1 CrebouAR S ciegieS OF fagino aci
segjuendsamd vitlessijutbe asrsayof thaddolynuchitive sbqatree ingheacpumasriswmvandow may

c{?@iﬁ@é&dﬁ‘éns 388iidht %uﬁét‘um%or%' é\%ﬁe ﬂ%%aey H‘p?é) Besh W?éentt?f@éls as

ener at a secon round 1 VI ua | aques
CQ"PP@E?@ t, e veierece spgiyence %fcafj@‘as '}ﬂl ‘é‘ﬁ“bpé%e ?4"8'&?% é@'e%%hfw optimal
alrg@rh:lad obthe Mmqﬁenpw iJgticat dligmment biesequspoastforaligréng a comparison window

m5¥ Eeegbtnsgctéﬁu 8t H{a n 2 oﬁﬂe RS meﬁtglg%)“aﬁédﬁ?mt (ﬂ%ﬁﬂh 2] W‘ateﬁ'Qan Adv.

ese C

Amaatm 3t4§?1t1598Hetyéhﬁh?fe?5°9¥f"m"h§%°é§)‘"h%f Needempn Wunseh, J. Mol
B:Ep(mmaem@m) bpeHeGk xR forkimilarty @éthdabdfiPearsdiandiapnednt @roc. Natl. Acad.

TS AR B B ot (O
BﬁﬁTFé'Ft FéREAzangd FARTAIdIsapsy GEnaics Seftwase Pagkege Release 7.0,
(G &S I03RPute NGOl IB7 8 8tigrice @r., MAJiSEA/ WishLNiEoriGE M@ m ihfeiity,

Gewe%gro&glla(ggﬂ%%tor Isretg»/earee Bat tels)gn t%ynrtastgeétlo%aggtq%%%xtcan%\?% (i. e,
regritinglis the highest ea@emgewéwmlfw oger thescompadson pingow)generated by the
viRsadmRLBods i SRRtdgi gure 1). Adenovirus type 5 eluted at

o e LR B fesmisedgénce sy Afkas ety B Filieqtigor amino aca
segjuerices| aetidemticahée.acn @ nicgotide- byertusieptiderer tesidee-bioresidut kasis) over the
cd’?ﬁﬁahs&nhlﬁncfo@t ﬂ@tér@rﬂ bicBR8geli séduehdeNadnt§ €is Shicubiidy %ﬁ!&ﬁ‘@armg two

| anche et al. (2000) .Gen Thera
oRSRBiboR BN seatsrEE Yl e Hhay stpe"stoﬁme@ff"imeg i U erpt positons a
whiels theidesticabrdicleie avigibage (& gnédT G, Gati on) airesidue ofdliTs indsthpequences to
ylégm'ﬁerhu%eradf m tc%Qcpﬂantlor%r Hﬁlmné' thetn'ﬂﬁlan@ﬁﬁ&Vpo@E’Br%rﬂ?g@e total number

ueous |

ofogifionsdr he F?iﬁp%é%qw T AR B'F%tc@ddtou?ttph@g Npresult by 100 to

yials $r@ypesdentage cfesammnee identityf ThdtEnisy'swbstahtal identity” ag usadil@rein denotes a
r%?éc%'st?c & Qb Rofie Y Qﬁlﬁnotablggeﬁlgﬁceetvhéﬁlﬂ %%Iyﬁ&ﬁeoﬁ&eor amino acid

ani ¢ sol vent associ ated wi
CoRRIigGS ar%ﬁqttwataﬁt% SR 'eas@afefce'&swet\@r'sefg't%!e%ref&'aatv aé'east 9010 95
pétednit sexgienbenidaintity, rhare uaathatiaasI9 peedeht dequrncd iertity as compared to a

eﬁ%%&ﬁgn cfg/gpgc Jé#ﬁ?déhﬁfﬂo@%%t lécl?st L rﬂtc%étlc‘ar 6 armﬂg 28d) positions,

nsely see grow f
frequentyi qyﬁraq Ma%ﬁyséof'gf lpast 24-48 @‘}ﬁ!ﬁﬁ’g‘?ﬁ & 1p@n‘fr}9@cnldégqsmons wherein the
pattdritse®s Jequéntt aizhiitp BT aloiilate byicdmimaing tae tbfgpericaaequend tottle sequence
el | e t
WEIEI’I] gléy i?@lptge %ﬁ’e{tléés cg r?g&ﬂlc%n's @R%H\@)@Jrl ggéésrg%'i grrlx.\gs o?th%%fér@’tce sequence
particle per cell ratio of 100 and endi ng at a
particle per cell ratio of 0.005. Infected cells were
i ncubated at 37 C and the MIS assay was perforned at
the tinme points indicated for the individual primry
cells or tunor cell lines. Myck-infected cells served
as negative controls and established the 100% survi val
poi nt for the glven assay. Exanple 5 - DNA sequenci ng

A I A o - o a1 NN~ 1
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Exanple 7 - In Vivo Efficacy of Adenovirus In a

typi cal human tunor xenograft nude npbuse experi nent,
wamiosaiss2are injected with 5 x 106 cel | s subcup@mnes2ess/§18301

into the hind flank of the nouse. When the tunors

reach 100-200 ul in size, thq¥_are injected with

vehicle (PBS) or with virus at 2 x 1010 particles for

O\fel' M@ cErﬁﬁb?ﬁ@MMhUcﬁv Q*ﬁé/ﬁef&enlae §eq1.|@ﬂc19 W He'a@ugét B\q IQ g)ar sefuence. The

P EIAROE. pheh et e Ene PUPeRINE RERFTY SR AY SRR amino aci
seguengs asd thé\cdhser@rerRin&)d, substitutgs|ofor® polyptideMd Ithe sequence of a second

poﬁfah&fagl wettxmpﬂorﬁ’aslbgmg YwhdATBEY t dSstH: aEangnaaéo%dJ iRIRMEs that two

jf ci mens ?o orectal tupors and adj acent norna
PRy nuggRudesy %’ﬁ’&é‘ AR FPRYRECS g Whﬁ%?@‘"ﬁl' igepdiaRd eQIPRafRdeare identical,
witrepp@pdateinuciebiretinsdrtionstdn delefioas, inmal idbst70%aif the inudietides, usually from

bgg{ 72Ah 989, a%‘cﬁhoYé 5r§f§|%§ly a%s{ é‘d'oﬁt Q%sté"ﬁ Jﬁ@ﬁ&lewng

| ected hour s I nfection an
vi r uds ypaf f‘?%’f‘egmﬁ‘?'%ﬂ%% e@e\ﬂdgedc}gfi%s‘cmmlyn%qo@% |nd|cates that two
painoclentiae, oatesignatadisequeacdsititdrang, wher optirfalit alig@ddtane b@nﬂaha’ﬂlnare identical,

wn‘ﬁ'\da?p%ﬁrlattz%‘mreolﬁde%fsgr%o%s% Hé%ghé it %gé'{gﬁ% off ﬁ%ﬂcl%&és l?suglﬁ’l from
ab}?ut 7/§%rte 88(1*@'\6! anore referely Pﬁeﬁa@%ﬁsﬁ% 89% frth%mt?lfpﬁ'd&ﬁt or

der i xedded BereMehEPherabBdHaMGeattiGe 0O NECRQBMPIsItS & B@c@ﬂreﬁ?f%rem specific
p|£0%9 PBNX\Q% %@Pf &%%‘ ge%ﬁ&edr g g|§) P F&rééiéﬁg a? nrrue(r:allg SS?VB%e
m@rmlatlan ﬁem |tf@ andnefiter RAbpERIde érawrit oldeferestnrbeyone nerdd to be available,
swRf &ﬁﬂMigBrﬁJcleSﬁHe‘HﬂMB% calbe sy e@ Mede Ehr’ﬁér& waurb@msm@ragi one another, and

wﬂ?gr %%%t%glsor ?felr? %rau%?cle cg: 89%03{? ds?rg?oté g}hgg gﬁte {oab&ﬂnwgf@ﬂ The 5
temnn@ nuclqgﬂ@t—:a,qﬁ thedva prisedreiwid ladingige withdlkeenole of the amplified material. PCR can
bIRGE Itoyém;mfya,agc @mﬁﬁk@ésfr@ﬁto@&@ﬁﬁﬁcbmm RDRR@HhdcRbed from tota

e Moo Paners, e SRESBREBIALF 9LRberod 5i8s fadantyme. Quant

Biple 30 A3 p196T cirhied, edMRGRTashndiasyn BotidorcPrass, 8Yetf88Li ng t he

fi berAs u§1=§1>ﬂéFbm ARt RL&L R rerﬁge%hdabamn @¥dithl Semperature)-

SR8 R VRSB WAL S BEIRE  hs Brattlyose o

skillegthe art, aktringdi byteidieation canue uséd Glidentify dr detect iteamtical polynucleotide
%Géfﬂ%é &'t@ﬂerﬁlfyr@ gétgét @ﬁm%r Fe%%d%Wn&lmtldEQQq@qgégo\&E hé’r@m%@ed the

whe aid t
g Rl SOTELIRGS” MsPs DA LEa00R S o5EHT SBE ¥ ST Bl £5% and preerably
attleasd7%cigentity @tweBh¢hesdquenvgest us of Claim 5 , wherein
sai dA§ Ms@@ﬁer@ﬁl gdrlazﬁloﬁois(&@eot HEPEH, sI@a‘ﬁl chIud(.z "anQ— E‘r%cess by WhICh a

adenovi rus wherel n the nucleo
F’%f““‘f'?fé"‘@@”i’ @@‘P Wih 6F°%%‘?”&F”Ef&’e§ﬁr60‘f thﬁ’gg'b‘éﬂ?ﬁ P?'%(C@E@? B Dictionary
oflmatecBno/oyy Stoghkon tPress, NeefosON.Y..8994he adenovi rus of

d ai A JsedWQr%rneth tetrrnethés\'é%uﬁ%q K%i’?ec CH‘96§@ G5 e‘ﬁ‘gcﬁﬁ%ﬂount“ refers to that

adenovi rus_conpri ses reco
a@%”ﬁ@rﬁ“&“%kﬂ‘éﬁ%ﬁ“ﬁﬁ?'m%?s e GYppians °’o¢r°”%l%‘?"ﬁ\95? fligease. Adoseis
cdnbigére@t thebupeiticgllyaefigeine GeseCromp fre&tmBgt ofankdBr its metastasis when tumor
ot r#&és‘?é?\é‘g%gﬂr g s@@éf?rgs%%g&fg# tﬂ?tuﬁggﬁrgr{}eﬁ%z s?sg%tég{m;%%hr%:( O(P's.ze so as
todeaq e prepgension i Idetpae i dhedbiptted from a second

adenoviral serotype; wherein said first and second

adenoviral serotypes are each selected fromthe

adenoviral subgroups B, C, D, E, or F and are distinct

fromeach other; wherein said chineric adenovirus is

oncol ytic and denonstrates an enhanced therapeutic

i ndex for a tunor cell; and wherein said chineric

adenovirus has been rendered replication deficient

t hrough del eti on of one or nore adenoviral regions

encodi ng proteins involved in adenoviral replication

sel ected fromthe group consisting of E1, E2, E3 or

E4. 10. The replication deficient adenovirus of Caim

9, wherein the E 1 and E3 regions have been del et ed.

11 The repllcatlon def|C|ent adenOV|rus of Cla|n110

o I o, . o " p— A
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wherei n said E2B regi on conprises a nucleic acid

sequence derived froma first adenoviral serotype and
w@2esalses aci d sequence derived froma secondpCT/US2005/018301

adenoviral serotype;wherein said first and second

adenoviral serotypes are each;selected fromthe

adenoviral subgroups B, C, D, E, or F and are distinct

fromeach other; and wherein said chinmeric adenovirus
AdenovitgsHs\df the lavehtidenonst r at es an enhanced t herapeutic

i ndex for a tunor cell; produced by the nethod of a)

pool 1 TWr@qenga\@ngn RreyMideg §§@9Wn@\g9$e§sq;wgmqm§ or derivatives thereof,

hﬁd@%@éhérﬁé mi‘vﬂmﬂlﬁ&kﬁ@le&d@se&déﬂé@&f%e%’ﬁﬂégl&%f&fé chimeric adenowrus
m, Xt ure; ool.ed adenov

congprltses nuc lrc anrlld g?%u6nie§ d%rg)ae%irﬁm%épgﬂi\f%/a PoXi jral nsarogyma? dvlhé:ﬁ serotypes
ar@feamﬁﬂﬁcteé &pmghesadegoviralrsubarbups e £, R andrfaaridaradigfinct from each other.
Aem@g@adeaomg SR fentiGCio BRioNaE ariteRRhNRRA af BhIn¥RPRerapeutic index
¢ ui not S° high as to produce prenmature cell death; c

°h3 L\V’é’éf?hg the supernatant fromstep (b): d) infecting

a quiescent culture of tunor cells with the

IsSIHRAI IR Bhiatic RédnvaRked 1N step (c); e) harvesting the

ceTI culfure ernat ste Q an
o THR SnepREC sRSHRgiaae 2 iy PiE PR, RBEAT et e dreedhap be
proedldes using modifireticnuyf @ tevhtiaue refeaed losis droselectioing [ Whegh angadelnovirus with

d&)rea aebéﬁésng,cﬁ ak enrfaheéa%b&geﬁ\eﬁﬁ,rb@w%% ok OB, Aegenerated through the
er nat ant _harvest ed

BPTRe peRsHon e Lo R et (e & B VuvirleTToep 2550,
( b) Instheppreiemt imeshtionaia cextire bbadendvirnses Sf diffeging Berbtgees is pooled and is
paseélfed nﬂ'&@l%‘)ly at %mcé 69 2 s@b@onﬂ-ﬂgﬂ cm@&qur&gr cgs%é%%cle per cell ratio

vvher el n st are repeated up
high erauak 9 %‘F%ag(eg'?°°"?'7‘at'°ﬁrpét"\‘?€f' Resatyess: ?ﬂt ﬁPtrﬁ°i'19h affrcpreduse
prematcoset] deahind peferpl partide paricelf natiait approxihatpig 50@parixtks per cell, and is

{_s‘eylp b&Md% Ghe gkg%d ﬁ% <§£%Mﬁ <Js%9§>nmﬁt%%mre”%§wlls refers to

m st on, err
2 RSS! TSR iR Miich iRccels oTp SeiNaILFTPWIEG iP5 cels grown as 2
BRI ANl SHRI WS 2G0IB ineRbdpprokhiate 250t 86% 3bthe 460 available for

er.Si < > > .
N IIORCE T T
crergd Mtyepdd t ggt gccaat at gt aaatga ggtgatttta 60
aaaa&téﬁr%rréﬂ Sl cdin@at, th@%ﬁérﬁﬂﬁél Gﬁxttﬂg @Pnt GRACHCIGHEs aadayied serotypes

C cat aaaa d.
egfeg?qt%t? F th %%nf)‘gfag%ggragg 223t t g %% ér%gg %ggr%glruses are not
inglgdgsk in tmtnmxtme@amgg a@@ssquargﬁwttwmqré%ma@ggl dents. a%tefagghtumor cell
Itr?eégséié]ﬁrgtﬁg Biosdedtibrt proctes @diudd, 8GRIhd Bmmsdabd [tedsk @arived from breast,

ttttc c aa t 300 tgt, ttttctgaat
cdin BRI PRACARH 0B HBHGECHLAL ALILE] aflenitor e
‘ticsglgttsg awssagingatibe adenoa@gmgg@ig@uqet b atet et bmitpd ¢, MOARB R HT29,
PARI1GAE PClEcefls OH&ass fe@&é‘eﬂ]'imétum@%%retn&tlﬂﬁt&@ {ol e Raji and Daudi B-

il a%?ﬁt?b%ﬁégahﬁ%ias&d P haod s BRI hmaecee

540 etgogosgywodged turmp drese miialoassages ag agaito infret quiescent tumor cells
a%atrﬁcgtg c&il rﬁﬁcﬂg\g @ﬁ&Ugﬁ t%@ﬁ\@ﬁrﬁécg&{ &f aRgR6y ASE than one adenovirus.

Al ey o dht Ut BESe (01 G DB T e PR Lo ERaa g harvested

P{lﬁfﬁd gsitle tyaopathl: ejtectdC R sgg Fighit Yogegygdol2t Bdusth Edition, Knipe, ea.,

L%?ﬁ&‘&tvgﬁl@rﬁs VARAL tobt 1351136130 Hcleble SLRBLH A Rightl &gnt viruses. The
ctaat ga a%ggtta?qaa tta atccgc Ctttg acacC at a

ct
hm@t@@g@@@ﬂg U] p% ogg%{ga@ eba: qyﬁ@wel g@ épata%&e ) |Iled inthe art. A
pietetret! gethotl fog atditinrgliegcédCellgdet aiegmtvthich gctare tglicrawth has stopped, in a
t gaagacggg tttcctccga gt gat gagga ggaccat gaa 960
aaggagcagt ccatgcagac tgcagcgggt gagggagt ga aggctgccaa
tgttggtttt 1020 cagttggatt gcccggagct tcctggacat
ggctgtaagt cttgtgaatt tcacaggaaa 1080 aat act ggag
t aaaggaact gttatgttcg ctttgttata tgagaacgca ctgccacttt
1140 atttacagta agtgtgttta agttaaaatt taaaggaata
tgctgttttt cacatgtata 1200ttgagtgtga gttttgtgct
tcttattata ggt cct gt gt ctgatgctga tgaatcacca 1260
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ggttataatg gaatagtgtt tatggccaat accaaactta tattgcatgg
ttgtagcttt 2700 tttggtttca acaatacctg tgtagatgcc

WO g@gaassayg ttagtgtacg gggatgtagt 2760 ttctat gegr/usS2005/018301
gttggattgc cacagctggc agaaccaaga gtcaattgtc tctgaagaaa
2820 tgcatatttc aaagatgtaa cctgggcatt ctgaatgaag
gcgaagcaag ggt ccgccac 2880 tgcgcttcta cagatactgg

gér chlﬂlré is ttJ QIQ\L Er@%glgjr%gm&%a& & %ﬁcﬁ\ﬁr@;%%ﬂﬁue&%ﬂ’\ghere %c%nﬂuence

agg ccttat'caaa
m@@emgtpgg@f'r%mavembtedm@ SOV S CPGReSIQVEE] Wil ). S,
sugﬂsetntsueue oftLRs aANBeAGWIAA deisecehagitierizdad 60 the abgpntedt@stive cell growth.

at gt 3fdlpd g%%%f gEor@%ﬂ%?éd%%@&?ﬁ%rq%‘f&tc%&taﬁg?@% Bhibdred

3120a gcct aacat gaat
ad@@@’ﬁé‘d@&'g%?“thj@é@@'ﬂ?%@ @%er@g%qega@%meaa& 3] Q%@Sted viral pool on an
an‘idntetxgﬂﬁgé oIt ahge @ﬁ@reh@d@@@aﬂ%bro%é?ﬁg @howin tS B4V characteristic
98
SRl A0, 0 904 8L GO0 5B s 14
B. a@g@r@ggﬁgg of{hg mg&@(wraqantbg dﬁ@@@@ dem teBe0Ceiralgd aupegnatant by dilution and
pl%cﬁ.ug gaﬁﬂéﬁtﬂﬂ, 6r@ﬂ?9£@?r?ﬁ%ﬁne§?él%6wme e, %QIQFE% %r%ﬁ@%‘éﬁaﬁenzatlon.
a ca ag; aaa
TR SRR 58 gt iy anat PERTs P Gar R g defeted chimeric
adetoviragrgderg fyampledi.cag cccttatctg acagggegtc 3540
t ccCi S&ehPIe8s BN dderdirtPE ARt ivehilichligBe @ﬁl%eﬁ@éaegé\ﬂg@éoloAm

w %g@%dﬁaf t‘?d 3603“8? {:@%‘lccgeg? pttrgeéajéstg%%%%%rqa}cg tcg%ogﬁ& has the nucleic acid

sengacg ot Itgl&tt)t ct Tie gajotydfitizanaeotidgtsgquencryet Catogd ¢ istidentical to the
nuslbdiliedbQABISMe ARY g%gg@gsﬁ@ fipQb!t é:)%toﬁé &3l PRBSC virology 309:152-

ttctaccct act Ca aca acttgt cctttt
Q5 a0 D 4 Coa O R BE20R A0 - (MR T o deRgar n the ColoAd
nagotitggtqehcegaphipged Vit AdTiaamec24g4 agstecnage géngthygbMCGER
trh8&H G&rﬁﬂﬁ?eﬁb%%@th%%@%?@(‘o&é‘e déﬁgé‘ﬁ?ggcﬁio 49984 b‘%’o 2) and a second,

acaq%i:tt ttgattta aaat caa t% Otttt atttc
smalier deledion 65 E%ﬁtfﬁvwgt{‘d%ﬁ@a&%ﬁa 1838 %ftSEQaiPt"ﬁlaabét’éh'” the
E4bi2 QerieC gk GQB trindctiftios as@giot (SECADNEAG) ot Gpiatl tviich encodes the

ao%E?Ar%l Cp?&@ihs ?ﬁﬂg Qd:%'ggrg% {hgg%mgn?g;g&&gﬁg tocét%@?e?\g%e%%%se pairs 5067 and
103%35%%%“% alg PRI araereaaa@n@&ea@ ff—"@fk&*ﬁ’!"@@‘tfgttet"(‘%je dedi1dand Ad3
sefdtideb.aydithgh thig tigioh 20066 AR the@GRaTIBAbApAGBERJet 33icompared with the

se%@r%gggécgq #&fbﬁ‘{iégﬁ i T%%ﬁgﬁ%«?@?gﬁlt@g baagﬁﬂg:?éaottlaes v¥lth n the E2B
reglglzg Qﬁ%qﬁgié (gvggg gret I@g@@g@{stttg g@gqt@g@@ﬁhm@ @Jgta)@ (%g E2B region of Ad3

(SEQUDATABY With e ainge Sfretéhddst Bom6lod) Heb @A CarRnl 1 ﬁﬁdQ‘QB being 414 bp in
Ie%?@gfht té%%areétgfgcﬁ%%@?g ?(%@W%ﬁ Eon“?g =l a?&%? %ot@ %Y 0 the CoIoAd1

tCCt caaga cac

aogg@\ergf @me@o enieegified gl Qﬁ’@@‘a’ﬁ@%@@? Ef‘@’t'@? Gdur E) '” °ther
erﬁtﬂﬂﬁ'ﬁﬁlﬁ 8 Ghlﬁwérﬁﬂdtdta?@tr&s &Q{egﬂ&hﬁo?&:aﬂé&ﬁ)priﬁ% ﬁ@ﬂéi@éto&tﬁsequ?nc?s from
a a gcggagagt a ccagattggg gtatgaatg

mg’ég "t“e%??aeeaﬁfa e ﬂf’ggagcat agttcccctc acagatttgc

at t t Aclimets aﬂlemvammftﬂ@ NGB Pnc o an) gadetivative Hecaoh can be evaluated
foPi?stﬁ%?ﬂQ{h atﬁﬁcgﬁ?é‘rﬂéq &%%%Qrflﬁétﬂn Gﬂi&qg@ QG@ﬁtlaﬁZ‘é(banel of tumor cells

at f aa at gat agca .a C
ot B b et os R A At B UaTE Eog g T BLLRREApod. For exampe,
thg tlaigretic adggovifasiCYoHASER ¢fe BGt €t wichh880nitially aargfca&gn an adenoviral pool

9%@ GRGFE- 28 NG &REIN fnk§ Wak ra&@ntike FbMtA - 2§ EQQ%ﬁ@ﬁ%anel of

ot e I S TR, LSRR vorre swae

ardcaliafgoRM (sek tFigygedR.gAnyrvailah etogioa tumaca gelt o esagouiDkOequally useful for

‘ sucfi G LRGN, qg&lét@@ﬁeﬂ&ur&%cﬂgg frdrbaddgGiat &Io%%let:t@& Qﬂ&tﬁ&q&nor cell

ctcctcgttt 5100 cgcgggtttg gacggctcct ggaat agggt

at gagacgat gggcgtccag cgctgccagg 5160 gttcggtcct
tccagggtct cagtgttcga gtcagggttg tttccgtcac agtgaagggg
5220 tgtgcgcctg cttgggecget tgccagggtg cgcttcagac
tcatcctgct ggtcgaaaac 5280 ttctgtcget tggcgecctg
tat gt cggcc aagtagcagt ttaccatgag ttcgtagttg 5340
agcgcctcgg ctgcgtggec tttggcgcgg agcttacctt tggaagtttt
cttgcatacc 5400 gggcagtata ggcatttcag cgcatacaac
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gaggaccaga ggtccactgc cagtgctgtt tgtaactggt cccggtactg
acgaaaatgc 7620 cgtccgactg ccattttttc tggggtgacg
w@a@bagmayg tttgggggtc ctgccgccag 7680 cgat CCCBCL/US2005/018301
tgagttttat ggcgaggtca taggcgatgt tgacgagccg ctggtctcca
7740 gagagtttca tgaccagcat gaaggggatt agctgcttgc
caaaggaccc catccaggtg 7800 téggtttcca cat cgt aggt

ty;ge%g:gﬁ‘@? Qiﬁﬁarﬁtt%sﬁe%tn% gﬁtag@Mr Qé\%n&%@@&uﬁgg & nZﬁ@ere? to, Prostate cell

gg% %cca ccagtt Ig 815&9
"“Qﬁggﬁ BYasranpdfHs ¢ 'd'@ﬁjd&ﬁ%’e@tlfgé 588 (o6 @p@-&pglbllne) breast tumor
cell ghdst(gh ABOMDARYIgRE Gu) ad GtiergeignesQ80. thgOVOARGESIl line). Other

vg@f}f%tt%gc%u fHed %?ef:eg;gg éﬁg glgr?ggla?@giﬂé @%&@r&% ﬁ@ﬂ@s’f’e@% ¢ invention.
ct at b‘tetcgmeﬂﬁ g ygescof heotyenipnthest @t enhandge g\é@@a@tlc index as

capagatwita tie dabgRrg 3gotypss fRBCYRIEHIDs 96nadt @earigdd 60which compares the
agcgc gcaggctgga
B el aggttagt =
ggc aBieg@‘@a“%‘g?’é@&f‘f%@swsgb'aleg%@d@nMWSttm ﬁ@g:agﬁjrgcted using
re&gﬁ lﬂ%ﬂ@aﬁlc@&i Wélgaabﬁl td tﬁé‘defsﬁlﬂéd?lﬁ tHeAC GOEH dhimdlic a@eHoUiElRBs comprise

a reg g A 8? u% ect%ae s?%f 5%% r|v ;rfeC%Flgowra sero@gggﬁlgh % incorporated by
reF@]T'Q"@‘?@t le@ttmqugs: atoghe mog\aag@gqu@t a@gwglg@g)@ge sTmincorporated

sd06e8 S8FEY a prRIPERY € GHOMbEGREAHT 60erBia g e pbiaely, tb @ECredntl bdenoviral

S o e A AT PR 5 bores i

ganpgg af &d3gar Adct ct ggg t gaaagct ac cggccccecgtg agctt gaacc
8640 tgaaagagag ttcaacagaa tcaatctcgg tatcgttgac
tgc. ctaaggattt 8700 cttgcacgtc accagagttg
fiv atctccgc catgaactgc tcgatctctt
876 0Tet invtentirmaetponcinmagesg G abomegc adanovirus gbtbe pvergion that is modified to
proAGSIGRH e e LI RAREQchitRal aQ&r{aG'ﬂéEQaMo&.ﬁ&mg&%e but are not limited

gcattcatgc ccgcctcgtt ccagacgcgg ctgtagacca 88
mc@@%ﬁ%@@% BRlYat ct ct ¢ gcgcgeat ga ccacct ggge gaggttgagc
t ccaon¢ godifiddetls godictjoracfaeriatjoatohthye thjmedd aiggadrad of the invention
s&gt@mg&l@@qw gﬁlﬁl} tgtbgmgtjg g5 Q%é&& oPQHQta%tuﬁ glgtag@rﬁ)wral 8ene that

gaagaaatac at g cat ct Cdg ct acat C%
eryodes iR ?%ﬁﬁte@céé?%‘ﬁ%ﬁe@ gﬁﬂ‘i{?' @?Yﬁ%’"ﬁg?r o JtgcE1B-55K region
da¢téd deads FARAT INY GBIV, 126)20.9. PatgstgN:] 6,08F 5rBgBkaibas; among other things,

Aé§r%5tgﬁtg &%?haqggggt%gg %tth@ H‘l 8&?%:?1 @%% anﬁ:at %]rg% |l%le or binding

cacctcgcg c gaaagcc ccC aat ctc

PR3 Ametharreferogrodificationte the eh'WW@fg gsegé’f e ag@a@n"e"t'on are
mURGEEJUREE 1A EPDh SRARECriDgdn NS FatenDREY) 5 BOTRYHAEH72,706. These
tyg%ség n}og‘?cathor%:st d§r v(i\'o%aéeg\?in(\;{stoq Eh%%g%{lcgg%qg\grgg%cof ?Ne%‘éﬁt ofi Wth greater
sei%c@gtyégélgnoraﬂ@t ccttaa 9420 agtggtgact gggaggt t ct

cc gt ARG @xﬁﬂﬂ@&%ﬁﬁkﬂﬁnc&%ﬁ @Addnipbdsel BY trieﬁtﬂlbﬁtﬁn ¥ABéhimeric adenovirus
g %%g%lg%e%%&%% F? ?fctggu%%agc?ftlcq%d%q e%ent ?fa vgaq repli caqgn under

cgaC (Jgaaa aacca

thagpr@j@t@f@ggsqe@gg@ﬁcm'ootq@gggqq@qqm y@@a@p@gg é@%éos Replication of a
ctﬂh&ﬂiéd@ﬁcﬁtrusgif‘i%gﬂfeﬁﬁcﬂ cd8hi6d b&pdunddr Hetcohtidl &f an 26 JEEP3Rive element

3?9 %%%g%l%‘gg@ggg%g%{tg gatno %goéz'é %glgggtfﬁs? m?%{l}cga A C%@éﬂs a viral replication
cerlotepyatism gased gath&@gesengﬁ §2ft. repuljeciatenioanced l9mgQtissue specificity,
athig Qi dfidcBidm fhk dofi! ebiked 6PRBRALE shecki@ praBbROTIE bbth @ERERDAT bodiments,

ttctac 984 C tc ctcac tt ct tgca .
1B SRBPTIE PROEIE S0L LG b RPTGE £ a8t Y RAOR R to o adenovra
gt cscayeentialderait replicatioopfithg adera@virugget t gct gt act t gggt aa

9960 gggtggcttg aaagtcatca aaatccacaa agcggtggta
agctcctgta ttaatggtgt 10020 aagcacagtt ggccat gact
gaccagttaa ctgtctggtg accagggcgc acgagctcgg 10080
tgtatttaag gcgcgaatag gcgcgggtgt caaagatgta atcgttgcag
gt gcgcacca 10140 gatactggta ccct ataaga aaat gcggcg
gt ggttggcg gt agagaggc catcgttctg 10200 tagct ggagc
gccaggggcg aggtcttcca acat aaggcg gtgatagccg tagatgtacc
10260 tggacatcca ggtgattcct gcggcggtag tagaagcccg
aggaaactcg cgtacgcggt 10320 tccaaatgtt gcgtagcggc

A
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ggcttgcaga cggtaaatct gagccaagct tttaaaaacc tttaaaggtt
t gt ggggagt 12480 gcatgccccg gt aggagaaa gagcaaccgt

w@mbagse: g ttaactccga actcccgect 12540att at t ap¢US2005/018301

ttggtagctc ctttcaccga cagcggtagc atcgaccgta attcctattt
12600 gggttaccta ctaaacct gt aicgcgaagc cat agggcaa
agt caggt gg acgagcagac 12660 clatcaagaa attacccaag

tcag Ar%%%? 910&* &9@9&%&1 t ] ac@éﬁ&ﬁwgeng&rﬂghgé &Q\achﬂr?e?ug g?enovirus of the

ag ccactc (_I{ atc tct caaaag{
mvmt'%n g6t eeloAdtygpthe aiqkawé%@qua@t@ag%\wa' reRIES Paﬁafe%f—nt adenoviral
velc@ts) A3 Qe sdibéia Y bigy giat(200g) DVAtapd Biol 28:405-gT3.aafy48 vectors which are

re Ifg%td%ﬁ?&}t 8% alggé‘?) de ?agr%teg(?r%?sc grgg gérgegz ggtﬁ%%?&e%gratlon (in

cc agtaaccgac ¢
whjefcthe Ed ﬁ@d:Efatea@agerﬁ Geletedommd seepod genpsaiien fl% vgiah %atﬁﬁ region is
addﬁlaﬁ‘él@aélgt@d)c‘a'ﬂbﬁdvtrﬁaa&orﬁ egwa@ fr@ﬁ EhelcHBeecatRa6irksH#d 2Pthe invention are

pr%)\gt?etéi&%geinggs%gg% ? a? Ig ro uce u5|{1§ &?ﬁrﬁqqceggél g}%wﬁ goa’(%gstecskllled in
the gri(seairorpsiala@gd ég@a@ﬁk &%hé?ggcw NZ0bD!. doyawnel 278 §35-357; Vogels et
ali(%g% Ut\ﬁiogzﬁgi&%?t?@: c f???gt C?t g Q?t gct a?f? cggctgagec
clgca agtcc agtctacc, c
cacjgf‘ﬁ\gf‘;(g“ cgoypfgsgggygl t'rg &ttogésath%pg QN 03 é@eterologous gene,
usefihigs 4 nacer @g@mgﬁdga@clgmjhaefmimy abvratitfedtion. QB8@Obodiment of this

?éé&f%?&%&ﬂn GCRRHRH 3ffe %@ﬁ\ﬁtn(eﬁ(ﬁﬁé‘e FRPGER8! @%@F&Qé@&gﬁdwnhm
mte

goa e L ol RN L SERHRET) LSS weckon vom

ragogaquaatgacfghmﬁgegctwo dBgaragial. daQRY My toadingBight gggaa)
135 OMetﬁQ&tf&qH&@Jns{r&w%‘f%&%aﬁké%ﬁlﬁ&ém%ﬁ@&%%& éknerally known in

g aag caa 13560 cccqttt cattt
8 e oot JUT' Sy Bt TN {§UE Ko 2eR 03 EEInd. 05109 Methods
Maletmma@egmeab\ggs Blathodscend Pracagist WML Woit ced! HumaracRreds.
S?F\&tr(?{e eg' gr@%@e& RAEFAHEt ﬁ@eﬁ%&g %eﬂ'\ogg cbggmgde synthesis, and

m sa%@?werggnggg&%%rtg%&ta AR I KSR i 2 .
reddBAdarojutificgtigreste dsGegmfaingtl actqdonio theamarqiEa s apecifications. The
te@‘rﬂn@tﬁ:@ggﬁc} Jgro%g rre?grte gerg‘léi)ggorﬁ\%: E&Q% Go E&@%t@%@%thods in the art

acc caacaa
N GEP S QRDEraHISENRRS RS SRETHH SUTRORYA B MHSEH B feBprator
Mght 208 2aiflonl 3 98Y) Caldgspeibg Harbore abdratey Pacss OCa@ gerag tarbor, N.Y.) which
are g)?o%%gé h?oaugﬁz%t}t Er%aéog?rﬁenq 9%9%?%9&@&!7% Qlég r%ggrg 5&%\% %Por?to
acc-a ca t aacatgcc aaacg gaac gag
p@mwsﬂf’[ AGtyheat %WW&W"‘E@}F@P@HP‘Q’Qa’ﬁ‘bﬂ*@ﬂ%ﬁj‘aa‘&a' f°rm“‘at'°”
déte el G B A QrabEoi<) kAGwnlshliRBmnbaIg e8AbRA i thatagat cac
aagcaggata ttttgaaata tgagtggttc gagtttactt 14220
tgccagaagg caacttttca gttactatga ctattgattt gatgaacaat
De : Poleatal actt gaaagt gggt agacagaat g
g agt @ﬁﬁeg@a&ﬂgﬁﬂg&aﬂ Ehe%@ﬁﬂoﬁ 2R Ghriahtt A Qertvﬁlg/%@ &efedf can be evaluated

R RRE R ST R PR EPE TR P BL 0900 s o
intprest gythergpeudig tnaetsy érmogzpﬂ@oﬁsttagfglg‘g{gg@mg g@hpﬁg@g@ses include, but are
nétamidd ! dotbnEbRired dRARIN daBRERiEa td, DLOA2EBIH61APRD LS1034 and SW48

t ttt t t t at ttag.

ofhigts Py ohi b BihedEh i 80 AT AL o SERE S co
lirge jod antragetiut e dadest tg.dbe Barad el litegbreéds onae a@lalaga:mudmg but not limited
I BEMHR31 Belldink IRFABASh QR lifdsAREREngdilt Al GlReCo 46d GUBRRBGell line.

14700 tcaga a caatttt ccaac

A oo neS Bt AR s P e M5 e A e oo, o2
eghaablasit celld, Uo3nmedigd callgana &G T -hahaidgalst aAryA8R0tumor cell lines
gaagctataa tgtgttggaa gacaaaatca acacagccta tcgcagttgg
tatctttcgt 14880 acaattatgg cgatcccgaa aaaggagtgc
gttcctggac attgctcacc acctcagatg 14940 tcacctgcgg
agcagagcag gtctactggt cgcttccaga catgatgaag gatcctgtca
15000 ctttccgctc cactagacaa gtcagtaact accctgtggt

gggt gcagag cttatgcccg 15060 tcttctcaaa gagcttctac
aacgaacaag ctgtgtactc ccagcagctc cgccagtcca 15120
cctcgcttac gcacgtcttc aaccgctttc ctgagaacca gattttaatc
cgtccgccgg 15180 cgcccaccat taccaccgtc agtgaaaacg

oy AT IrMr AN -
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aaaaaaaaaa tacaatggac tctgacactc ctggtcctgt gactatgttt
tcttagagat 17400 ggaagacatc aatttttcat ccttggctcc
w@e@aassgyc acgaagccgt acatgggcac 17460 ct ggagepgEUS2005/018301
at cggcacga gccaactgaa cgggggcgcc ttcaattgga gcagtatctg
17520 gagcgggctt aaaaattttg g]ctcaaccat aaaaacat ac
gggaacaaag cttggaacag 17580 c§gt acagga caggcgctta
thél%?eaé\/@ﬁa%fétcah @99%9&@\%1@@@[%8 (fo%ﬂﬁfy @%%ﬂg\;u‘agé o}%gﬁ\)/entlon for use in
cgatgggata gcttccggca tcaatggagt ggtagatttg gctaaccagg
th%l’@ﬁ“@%‘%@%\%ﬁ%‘ﬁﬁ)o aaagat aaac agtcgtttgg acccgccgcec

agC are CooRtiatidn dbddgaovirasis @f thg Grrertion 6&h BORBRININEE In representative
tu rﬁ%g%g fﬂ%@%ﬁl @%gtg%gr?\g ?oct@%gﬁe%g&rgrqgﬁ %i OQ&'??Rt{Ith a2 gg@\%@ig@%elongmg

cg cgcgtagatyg aaccgcc
to gebmeng Sagietera %@'g%f’&t RAD UEFBE0A BAROHEY B.@iYe0 8 GRERGER ). A preferred
mERRS fHIGREAGINMY SROI@RcH/itA BanMTSTistayi@éd BRApM, EigoeR).

acc C\Q\ ?I"\ae?ac e&%%g%txto* ?ncaﬁﬁgv%sc &Qt?e m&e%%nqg %%gﬁlcuqéf ;lllgnor ce FI%e can be

cttct aa C CC CCgaaaccag
cafslgigd @aempa@mﬂg@ g’lgg@gn@t @619@@46@ @dem%@ "a@m»tr@cgaﬂ éme with the potency
of tHafsendaiefovitliih gaﬁﬁ?—aémﬁl%b&éﬁllggﬂt PréfeR&Osdt GRcePeld GbiDiinddare SAEC

celierpia BEaP R o e o PhE) PG Rla g oD (e
Figuge h C‘a@agt\@asg&gg%ﬁgg@[esﬁyarg@mg@p@ f@gt whjetcgggdans and vasculature,
regp%gtﬂ/@ adtb berfvkd tang al%géﬁr%ﬁ@tl@fcﬁ ﬁl@e@téﬂgﬁoftt&@itﬁ QLﬁﬁQ @denoviral therapy,

&gtét?ecm a‘{%’ ?%'?’t‘aégf té%ﬁ ‘(;"é‘ggﬁ %’g[: 85? i%gg%entlon is not

Imate«atpdheauﬁetof thase cellg ggaotheitrmagancemug adlams:(cac Bogtsadcgiscg
matedph aﬁm%olaﬁég @b&gaﬁg%‘é‘y%o% %ébgc cag cggctcatgt

t 8480 at t

{ fact E?f&"g e PR URTRE Gor By M e i Gty to targe
ned@5stio celpgroeth eacangen by theigeepacity tagdegttgmdrigedagac agpplastic cell
buftfed i U@ Hice ﬁa%ﬁﬁ&&ﬁéns%@ﬁ%@n&tpkgﬁc%ﬁsags &Q%FQQ@%reated mice

tccctggctc ctaaa ccaaat aca tctcagtgga 1
hafRog g %‘b‘&a?@&'ﬁaag%gl:e”abé‘éf’éﬂ1(55615@3’8@@550acgt aacagaagag
gaaaEcaation df3he24ieotviradea of tha ingerdibh tdrpalsd eategfortred iging primary human
tu Y ?19:% Q@arﬁ‘g&ﬁ Q?&b@{ EaRREAGHRINBpy- STt JREbES %gtThera%yG 609-

ttca aaataa accgatttat

611%8’@@“ E'Eé?t"ﬂ? geab@ed' 38&?"35@‘“'@?@&&‘5@%‘(‘@‘ NREARY 8@ ggguced using the
tuingraeadgrafedtudggaaaaaccg 18900 aaaagt at gg aggcagggct

ct caaacccg atactaagat gaaaccatgc tacgggtcct 18960

ttgccaaacc tactaatgtg aaaggcggtc aggcaaaaca aaaaacaacg
Thesapedtic PHIY 10020 at cagaaagt cgaat at gat at cgacat gg

agt ttHetpreanttie e ptav@ies b ha ascHThikiNS Sdencliluadgif @ invention for the

QR LT o8 0.3 9598, 20RRLOLAAG A LORARACL SH0ARRACHEse

a caaac cagaagac
ChigRric aa@wgdsg@@@aa@a*a@raawe or Ot?lnétugﬁf elcratae f a@tmeet@éa%op'asw and other
didcasadthtggct tcagagataa ctttattgga cttatgtact 19260

at aacagt ac tggtaacatg ggggtgctgg ctggtcaagc gtctcagtta
aatgcagtgg 19320 ttgacttgca ggacagaaac acagaacttt

Pharma; 3 ang Ad #tigggcg 19380 acagaaccag

at aﬁﬁetp?&%nﬁﬁ\@h%%b%lﬁgﬂfétpﬁ&@ﬁaetﬁéﬂE&rﬂéc@ﬁibnsﬁﬂﬁ@\%&b% the

chive PRI sB L b DR BB ARG ot AP B a rormulated for
thergpetutic adraitistoatian togt Raient aBerttharensaiic usat aygiei campdStBCEontaining a

pHafrh 9B §i84R eﬁ@dﬁﬁ%%@of%é&ﬂﬁﬁﬁ%nﬂﬁnﬁ&@@mm PEGH Skterinary

e g ?t%a?@@gz%%g%@@%eﬁ% SorpaRagn e EBadgly. e compostion

witt mng}!rae akmit 16 terquare glenowma pajtidestn ae BqusoREREPaRaioRaBaaca
phhf{Atauticaily e Sérdbie &ﬁkgﬁ%&gggntmﬁ gRbRfedil S sfetifelcompositions. A
agt agacacc tatgtgaaca 19800 ttggtgccag gtggtctctg
gat gccat gg acaat gt caa cccattcaac caccaccgta 19860
acgctggctt gcgttaccga tccatgcttc tgggtaacgg acgttatgtg
cctttccaca 19920 tacaagtgcc tcaaaaattc ttcgctgtta
aaaacctgct gcttctccca ggctcctaca 19980 cttatgagtg
gaactttagg aaggatgtga acatggttct acagagttcc ctcggtaacg
20040 acctgcgggt agatggcgcc agcatcagtt tcacgagcat
caacctctat gctacttttt 20100tccccatggc tcacaacacc
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agggggat ca gtatcatctt ggcctgatcc tgtctgattc ctggatacac
ggctctcatg 22320 aaagcatcat attgcttgaa agcctgctgg
w@edostasstac cctcggt ata aaacatcccg 22380 caggacetTUS2005/018301
t cgaaaactg gttagctgca cagccggcat cattcacaca gcagcgggcg
22440 tcattgttag ctatttgcac cacacttctg ccccagcggt
tttgggtgat tttggttcgc 22500 tcgggattct cctttaaggce

vah t@%?s sbgg%r%gtgrg g?u%tg ?&@%Eé@tbuﬁé@c@g%tt@fg g%?s%ﬁ}{%oo 3%t-glycme and
hg&gatTEg&etsglug%f@e %%(5%%96 @J%ggg%gtéc Ia{t;crg%g?t grihan the desired

adeadvireloectat Thattoggbadigas rgay @h@m@amm%ﬁaluamabgtaaxmary substances
rg@f r%& &%&ro&%@ﬁ%&l&g.&a%&%&k%cﬂ &%l—??&}ﬂs@ﬁg{ ?‘thb%f&ﬁﬁ Lents,

tta act gat CC tC?q ctcc tc
(o4E FRO AT BEeE G SDAB0T 2T ERTEm STDUE Bakgm corce,
catoiunt ergdridé, ssodiarm dEtatd, et E&tagertts:glmth atha@gdedtign 28Eby adenovirus may

bd iAGIdeGL( E&eaué 3%%@%%3%69)%“00 atgcctttct cccaagcaga
2 aagct aat ;{%egattcttaac agtgcag

cacc
gc agﬁ‘?e@@f"lus‘fséﬁ 8@3’@’3@[@” iy £ dglivered negelg p@glgay liposome or
imembIposdntd delliteng G achtdelivett radyCieaseatively ¢ gsaedig Geariapyt el b the basis

of?a Q@lgl{régf‘ 8@&@ gpgetsg ﬁ%%fgg 3%9%& p%ghuﬁﬁon% gﬁwgﬁfets%nce of a cell

S%f@t:ecmfﬁ@ ichtbids e w@ng@w"atnéggmag BRFAGEA Tzug lp. an aqueous
su?sbsﬂsrba ebriiginigd the VEgRORe 6RAPLRGRAH lidogbraéld irbrhurdlsds6Res Hor

23220

eSS o el SR AL A BOBRSEL AR Lf FRARAT O
Imgwalmggqms hy@gg@@t@ga@%hogg%ﬁgi%enguﬁ gge Ua datant Ne 14,957,735,
U23B4Enthe08, giésaagcwamfd%taﬁg masm gediok m0581aﬁé‘éic D.D. (1992)

SOk SHTS 358 P24 B Sh Ao, AEB NG om0 e

alc(@eead. gavgtungc‘rﬂéﬂéwatmmwmm%wwogmgamab@ad@gag@seayecmcany
tﬁ%ﬁ&é‘é&%u?&ﬁ@@ bhEW@‘EQ?Ere%%rPt‘ﬁE garice P fiEG M ebhdvidual may be

o 5 GRS s SR SRR ot R R e
236400 ﬁuttgetrgmmse:thg gtfigara atthe adrgyaaegthetip@atomgbey may be modified to
eihﬁ%‘it%gﬁéihé&?tr |a2t§%9n0ceﬁ 84 Gt Bfhnttied 86 Sdih dh

at aactatc accaa at aaa tca aac 237
e ELERTARES ac%wts@%g tgoigﬁ SRR rek be radieete denley
clpodaiageay breEBDR0a ;mjwem:de agat bnesypgartcaptor plteaertt gytuowr cells to a greater
mcthm%a&@ﬁ‘sc ?éééaﬁgo gtggaa;@gm& 33%3&2%9 6795 956). The polypeptide

ctacgagctt aacctctttt cacctcgtac tccccccaaa cgtcagccaa
candg Al AR A0E PETEEPAGR B SRR c0alt FYRPYaa acttttatcc
agcttttgct gtgccagaag 24000 tactggctac ctatcacatc
Agen%;“ A at caaaaaat tccagtctcc tgccgcgcta 24060

gc cgccgatgcc ctactcaatc t acctgg ttcacgctta
cct gslaeaedsgovzuaez@f@?we@tpggﬁp%@@@ﬁﬂ?@?%@&@ﬁ%ﬁ%@:can be
adaigigte 4 gg ghetapa liateg it nbaf tnegriiptic gisexé4 8(cabesaatngldrageutic applications,
SR aIARGRI 2o 800 00 SR EATARE A dou] 9BHAGR U ease, in

a aat gccaga tcaa aa
aganeh g@&ér&é’f ?@?Skaagwy gaqshtne 68’@’(‘3@{‘ goe! EIPECam“S An
aBeet ﬁdle%ﬁ&tg td S3bBplISH O i§ Afinad goathesaguticanyt effectd 642" or "efficacious
dgsteaag%gﬁrg‘s: %%%}fggrcﬂq’g Ls @@9%@9@& ntﬂ%cs%‘/gﬁfgf‘fhea&ﬁ& %C {hgtgeneral

gat cca gat gag cagctaaccc
stgmog@emgwt @pe thg seuteef a @E‘&@j@}é’at t 24480 tggaagagcg
tcgc aaga&bhplattg.aﬁcg 8¢ aay 6fgj@1it@ibh GhuntaagagEneganblagagbeinal having a

% é gég%legg) Estgélgﬁ t tdltsea C%g@@ n?r% ggogcgn é\%?lg{; tﬁ‘.ﬁg%r breast carcinoma,
leggsgmagrgnldtlplgmm)may be Herted @g@aﬂlmst@m @dhrsapegipateffective dosage of
ah S8PréprietelaRefovin@Od thatidveRrtiod Cidl S0shichiHag 664rahBwR IR &ibroved

ctgcacagca 24720 ccctgaaggg ggaagcccgc cgtgattaca

tccgcgattg tgtctatctg tacctgtgcc 24780 acacgtggca

aaccggcatg ggtgtatggc agcaatgttt agaagaacag aacttgaaag

24840 agcttgacaa gctcttacag aaatctctta aggttctgtg

gacagggttc gacgagcgca 24900 ccgtcgcttc cgacctggca

gacctcatct tcccagagcg tctcagggtt actttgcgaa 24960

acggattgcc tgactttatg agccagagca tgcttaacaa ttttcgctct

ttcatcctgg 25020 aacgctccgg tatcctgccc gccacctgct
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attacccgga cgagttcata ccgaacttcg acgcgattag cgagtcagtg
gacggctacg 27180 attgatgtct ggtgacgcgg ctgagctatc

wo c@gaisggeya catctagacc actgccgccg 27240 cttt cgrptDUS2005/018301
tttgcccggg aactcattga gttcatctac ttcgaactcc ccaaggatca
27300 ccctcaaggt ccggcccacg gagtgcggat ttctatcgaa
ggcaaaat ag actctcgcct 27360 gcaacgaatt ttctcccagc

th&gﬁ&,ﬁam&@forq%tmﬁg we %Pé‘)@%@a@p@@ﬁe& eeEHc 2AAtaflus for the
ttccatctac cattt a accccggI g{%g gg@ agcctttgct ;
e ST PR PR RO P Ha  HRAUIACE O ALY Ahgaispernbions o
infectioug ddeogMrus paritesgudytbecielivesedide oeppRgtipdBs ety tviaticus aautes, including
mt%@@r%@gﬂ%etgmp IntrhhGschibd E%Eﬁﬁ‘eﬂ‘ HIrplat a4k tadé\’%@“s(‘sﬁgp%%swn

2/600 ttcctactca caaact a% ct caac%ac tacaccgct
°°P?E‘E‘3@8%Hj&° é’P {19 t CEWPR Vi'P ay bg %%ra%{gree by infusion (. g,

intg tfeggtigacst cAvity faamgiticd ovadart emegauatoamhlt\@ggorZr'éZﬁ@ hepatocarcinoma
orﬁl‘%g ARG f%%%gérﬂgrﬁ gep%‘n@&m {uﬁwF ZQF&&QEQQNQ %Jtéﬂngﬁ'lhlhg direct

attctttgct 27 acctatacac accttgcttc act
'nj?ﬁ'@f‘ {j’fot @ty@obqngqst B8t # breggtduaedt @%“%?84@”@’@:%‘5?%@(’ gatheter (eg.,
blgideit dagedrl gOthetroded dftadmppitratich @ty de CiGBHBIforeb@inemasbdfiofzgrigins, i.e.

mﬁ%gp %J % @%{ %E:gg ggﬂ%kgrggglggwq%&%%rgg&ﬁ t‘%ﬂo%%t small- cell lung
cafenoReY wg%maﬁee"t'Wwoeadewg%ﬁa&apma@&wzﬁ@z@ew or direct

appdafig t6 g e @ ska@QC Geonchicaghit Sdréifdind; 6APERARGbal ¢8R BAMAA4rIngeal
caPYQaLt 9eal, g%}gﬁo%a cactgctcc tgcgattcca tcgagtgcac
C

ctacactcctg gaagaccc tatgcggcct 28140 aagagacctg

ct actdzaevyal thgreryasing the aganaviieses abthansiaeiarenten may agemeined with
ptrﬂa‘ﬁ a&i}ueékﬂé?s‘ﬁé a@@géls GLéH g3t doBvaatichal dhbﬁblﬁ@r@p)a@"&&gﬁﬁﬁﬁby to treat a
Pa%% a; ca% eécT 4 Pf e{1€ c%g:bg c%r%%%l?rg étglg&ta%n; rea gfe%%grﬁatherapeutlc agent
1S F"e‘R'@iQCQ’@d'ﬂe rrefetreddase may e ahasen b&Cthan@P@'PBQFMSqd@@ dregeatugeof the

caﬁ@eﬁl&m%fed 25h32thet RBREIreAIBbly BeHaldeRt ﬁrﬂa’iﬁnﬁfﬁﬁ&tng cRpidtin. Preferably,

o M et evareda P e o el el e Ehn dypre
prefeBoI itiscadministerecintianeneyistytah a dessod 8¢ mak’ oveidd@urag§second preferred
chgﬁatth&taﬁétﬁ§ ag Btk 83Ra8LradBrkih Q%Q&gﬁﬁgrﬂﬁer@& IneR8hgEbn with cisplatin.

t 28620
TRt PR T UAGUEE T BOE SeD CIAlT Be) o Dt Ea L R o
gat tAnggenire! tREGGFNspg Htegmiarayirusea atihe ingtaet inveatatas adgenoviral vectors
m&A ALARAbindE @it &ﬁéb&né&%ﬁ@ﬁ@@%@hs&&?ﬂ@rﬂ B4EAhERBY. See U. S. Patent

gacaatatta acaccttat t c aaccccacc aa ccaactg
NG 383D 4t%: a@a?t‘f:*h‘fa@esaéﬂ?t Sogea iU AP £OMPY ferplogous gene that
ermdestaalmmmeuﬁcagbtbuaamo%&ﬁﬁtmrggagmagﬁmmgt smaln: thgtiae heterologous

ge'h& %%‘xbr%&&ﬁ vﬁtﬁh ag 91?&&@ ctel?t ﬁ%‘fé?é'bteﬁtn ptr&éﬁ %%Qéd r?e%’?r? Qefers to a protein
aact acacac ;gaaat ataa atttt act sﬁ&%en?ttt ttC at

thatiwgytdbg exrected dpprovida %&%%Peet'%w XPLessetin é@"’e“ Ce"
act tlaahé:erhbcﬂi&ﬂénc dggrtraamas gérgdca oAy deteitay gérgC Such as cytosine
degg%gé @%‘&?@ 328G InoE 3 434 “z‘éé‘%‘ss@%@é%&*%%‘n i"feg% bLth&aa

Ct agag aaaaag aaaact acat

e"ﬁt@t’mtsa‘ea h%targ@e%@tggae sg1eeWR @@‘&Sb@fge‘l'dqaﬁt 86c%&°Pf¢P or adenoviral
deathadréttia (ADP) Catadadidnamdteit Ga@ Jaghgatic inambiagagigapd®i2@anen-Van
o&é‘&% &%F @%gg)gié@éowéﬁk d §B°§4t5%9§ Sadrt 9&@%8@&%1 {1 g@?ﬁ Gt G0:2296-

aaC acaaccct ag tcacc
2336 iRk (2000 Al TEarPBE! $h a4 JAOT ANDSSETH (FOGAL @8R Herapy 10:1663-
16aagbdidniodt tal. (200 1)tHakriah Geaa apdra@ail7).@acaagat cc gagt agtt at

?2?2@“&@ E%S@Qggéﬁth%ﬁ&ogggsa%eé %??%%r?e% sgheggogﬁr?czl}dgthose that encode

imag eraedu vfpte@g Hucices %@&PP%@&QW%@M EWSZWG interleukin 2, U.S.
PAEI NGE Q3B 921 GO 688} inteRURE AL S, RARANGRT £955008 bAS) B2d, 988; and
tt aaagcgct 29580tt cacagtcc aactgctgcg gatgcgactc

cggagtct gg atcacggtca tctggaagaa 29640 gaacgat ggg

aat cat aat c cgaaaacggt atcggacgat tgtgtctcat caaacccaca
29700 agcagccgct gtctgcgtcg ctccgtgcga ctgctgttta

t gggat cagg gtccacagtg 29760 tcctgaagca tgattttaat

agcccttaac atcaactttc tggtgcgatg cgcgcagcaa 29820
cgcattctga tttcactcaa atctttgcag taggtacaac acattattac
aatattgttt 29880 aat aaaccat aattaaaagc gctccagcca
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acgt aat ggg agt aaagt gt aaaaaatccc gccaaaccca acacacaccc
cgaaact gcg 32100 tcaccaggga aaagtacagt ttcacttccg
w@ambassamc aggcgt aact tcctcetttct 32160 cacggtBCOUS2005/018301
gatatcccac taacttgcaa cgtcattttc ccacggtcgc accgcccctt
32220 ttagccgtta accccacagc cgptcaccac acgat ccaca
ctttttaaaa tcacctcatt 32280 tacatattgg caccattcca

mtkngéugﬁﬂ%%%ts g%%httr@é 3487 o @91033&?0@ s?gcl&‘ |p1'4a i?%lﬁat&ﬂﬁ%é‘ 4,677,063

denovi rus <4

or B0 365 TGRS, PG B0 T o Pt g CUAERR.4S. Paten
Nd305,a96EM0tay 5391485 Magkegsdn egalt (1990) Oytokigy GomitaBatpr Rev. 8:119-128).
Aﬁ%@ﬁ%&?@%&&%mn&g%eﬁ: Q\Elggéglﬂgr?@phtagéﬁﬁgnﬁr{n%%y proteins, including

tgga ttgtcgc gg
M@cg onagye %@@etaflct rerpt@mdv' B@ga&é‘abm% %th;gttseg RERIRrERIRGALQdiment of
a hdtéraiagaig gane2i4 @ chifdedagk a0nsistiig ofaceagthat peeurgta@otein that traverses

ce"f}a%t tb EQ For e&%r@g %E? Pf/ﬁaﬁfsgoat@ta g%ﬁgthg@eg\ggo%gtag)htem that i IS preferably

aat aa t ggcagg ‘gt ggagt att
tose@c@&g@b@@abvwm@g@§ccatt acgt ggaggt ttcgattacc

gt gt tHelchinterie eddpdafubésLof 4rlnveaBicas 816 bgliseaangédidrs to deliver genes
tctgttttta cgta t t t
enghairerapdecaty Potf RhG RO BS SRR i 200 ot Rev

Dryg Disc 8133882940 ct gcgccggce agtttaataa t aaaaaaat g
agag@lsbhe 6a§é§tgfehé'st @A Ge incagaaRA into ﬁ%ﬁc@d@ﬁﬂﬁﬁébf the invention to

GRS BRSO B ISR BRA PR

ditettomgarhat the gtnaurgmlft -thesq mlug@weagwggjn@yp@@g g@gq:ompromse MHC class
I ﬁréééﬁ@ﬁ’éng(ﬁgwﬂ%@ﬁC(‘Z@Gﬁ@m%ﬂ&é‘gtytﬁ@ 1168.368 Ak €bmplement, inhibit IFNs and

780atgctttta ct aat fta
AR gbitoatnt G o Sl SR AR yence etal. cone)
Neatggtavaggt 3: goemgmalmreltteat et (2802)t /mgwgodeoetips p49RAT-542; Alcami (2003)
thr%té&/gl%un&% %6%9%%#89%%9;&9&%%&? &r%wé‘g OL-98t@*IB&a, Khong

A e DA S0 o B e vn o

brgﬁ:l(dogg a'g(ektratoemtagglamabndggmblgieaa@bd ofttbegtigaaithin theawag gBesaman and
Q'ngpko@l@g 898 B8inbARE 933 %bs. Wik & Hb NaFadel2dod] tC"ﬁf{‘,‘lﬁat/on Res. 92: 827-
agaacgca ctgccacttt 1140 '‘atttacagta agtgtgtt
ttaaaatt taaaggaata tgctgttttt cacatgtata 1200
ttgagtgtga gttttgtgct tcttattata ggtcctgtgt ctgatgctga
fQaat cacca 1260 tctcctgatt ctactacctc acctcctgag
—attcaagcac ctgttcct ggacgt gcgc 1320 aagcccattc
ct gt GeeapEntianfagies f taa&af@ta‘ae | pag w&gw%m ARy ¢nore
cohteiird fillgd WCE@or ot Grdttyedishts dftr@merhérgjargidaﬁmoosmons of the

mg(tg}"i)‘gtg C»gs[tsgégatgé’\gﬂwcs%gﬁ %rn (g)( c%'l %Ieta%gf?t,re% 1rh8 %;rtn %e%‘é%:ed by a

caata acag tgcaat
ngsmatahaggnw ra@b&at'ge the W%@Met ¥S€ 053¢y tagl?&“tacwgﬂg giiRiegical
plo8 @@ tefblihg &ﬁﬁ&aamh@@mgpofa@aﬁm@b@te gsH dragis bfthe product for human
aémmg@ thg ctttcatcca tggaggtttg 1620 ggccattttg
gaa gacct ta ggaagactag gcaactgtta gagaacgctt cggacggagt
1680 The pregsyt myqnu@rglg g,gtagrtq?gcregq Ip)ttg% @Nl@ggg(g[npggdrfmc are illustrative of
s@&ﬂgbﬂg&ﬁrﬁer{té @f@ﬂaﬂﬁ@ﬂﬁonlirﬁaﬂ&%g@@th%ofaamagaﬁﬁl|f|cat|ons which

PR B 808l POIGEIRIE AP xgrpocoe e

sumgabmeﬂ$@m$8606ﬁ@ccccaggt agaact gctg ctgctgtggc
ttttcttact tttatattag ataaatggat 1920 cccgcagact

catt at ac ttt atttc at agccac

680 VAR hE S Mg Eole DR r e R A GOy iy ool Btona
techrjauea gt aptl caltyox trotegiger bmm@ migrobiglogyy creombioant §Agguanipulation,
irfthGHoRG ¢ SKncE AR GRADGIthinkhé S4I0H #RG%MA 8UaPEaMRReLdE @xplained fully in the
agaggacaac ccgagagccg gcctggaccc tccagt ggag gaggcggagt
agctgacttg 2160 tctcctgaac tgcaacgggt gcttactgga
tctacgtcca ctggacggga taggggcgtt 2220 aagagggaga
gggcatctag tggtactgat gctagatctg agttggcttt aagtttaatg
2280 agtcgcagac gtcctgaaac catttggtgg catgaggttc
agaaagaggg aagggat gaa 2340 gtttctgtat tgcaggagaa
atattcactg gaacaggtga aaacatgttg gttggagcct 2400

gaggat gatt gggaggtggc cattaaaaat tatgccaaga tagctttgag
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tgggtgcatt cggggtgaaa ttatgtgcat tttggattgg atttttaagt

tggcaatatt 4320 gccgccaaga tcccgtcttg ggttcatgtt
w@r@samgatc accaagacgg tgtatccggt 4380 acattt apgUEUS2005/018301

aatttatcgt gcagcttgga tggaaaagcg tggaaaaatt tggagacacc

4440 cttgtgtcct ccaagatttt ccatgcactc atccatgata

at agcaat gg ggccgt gggc 4500 agcggcgcgg gcaaacacgt

htér&t&rgt §&QE§ EHHAER! & BatloRthr} ﬁérgi%okc@tc%g(éd?ﬂcademuc Press. N.Y.
60at cat Cat aa ccattttaat gaatttggg gcygga

(1R80P G g SR PGS G LR ecombinan

vaedidsclacdccines dgw tApprgachas totlaooadiapicat Problags.t RV &8i6 (ed) Butterworth.
P %@%gt&gﬁanﬁﬂy&kg ﬁlgm étﬂg ggegigﬁovgr@g \ge%@)?saﬁc ?H?o% Hl\%kg:ular

Biclo Velah Sent 1 GEes e %%é%ﬁog%ga%@ﬁ%%& 3@%@3@@,&& Walker (eds)
Hngnaimea;egg QlitamCcRJ Oipd1 0g1128| 1109 A OShNbAGK @Y 81A@88d) AMdigtuRE Ciening, A
La§§r§8[¢an\ﬁ%@?|gg@o§&c ggg%?ﬁ@%m&&% gﬁireé t§§§ér{)o@< fal. (1989), and

atcca
At@t"?ﬁt?ta?ét(bﬂﬁi §§%§'Pt°é?'5 t"gj‘ﬂoéﬁ&t"g’a@@'%ya Vg ey end Sg
cagcggtttc agaccgtcag ccat gggcat tttggagaga gtttgctgca
aaagttctag 5040 tctgttccac agttcagtga tgtgttctat

ggcatctcga tccagcagac ctcctcgttt 5100 cgcgggtttg

gacggctcct ggaatagggt atg ESyggcegt ccag cgct geccagg
5160 gttcggtcct tccagggtct cagtgttcga gtcagggttg

ttdccgtcac agt gaagggg 5220 tgtgcgcctg cttgggcgcet
?gcéagggtg cgcttcagac tcatcctgct ggtcgaaaac 5280
t t ctYandgeat teehpiguescare ugpdifertreponypert nuelgic agjd mgthods, aclwurigetige
syhth&4H, asd h@:r&%ﬂ&lt&?ﬁgf ﬁérﬁ]ﬂn&fcg@éé Odétropdrhtidbe qg@@&mn) Generally,
C

erifip Poshors R AP abarit o dt BeBited AR OASben rrus,
spgdipatianst Hedeanguesgnd gmagg:aesgage:m perfgtroedeamcartling to conventional
mé‘tﬁ&ﬁﬁ‘«ﬁtﬁ@Gﬁaﬁl&&a‘na@adeﬁ@raﬁéf%%n%t(&é@geh%nﬂgérﬁ@raa@élﬁl Molecular

tt tt ttt
Cigith Blabgaofiegr ced B3 Bhdsar Sebabempy ota g Co spring
Harlyr gY. ¥ g avbich B@4Bovisit trtrdztabag thigodocehént t The cagernpipge gsed herein and the
latfordtérd QFOEEJuré%tlﬁ S RCA Bh ARGt GLERCsyrAOR éﬁ@fﬂfs&; 4Ad h armaceutlcal

caaaggcgc cca cc agcacaaa gct 9 gg

foruoE ‘%‘t ?”‘t fd@"@?%g’%@egi for Weg%{‘égb‘i '8'? Henotira
mgmaaae@ea&ralgmomcnometartSSéH) Mitah 8clkit Yios Rpgateogivgals, pages 67-90; and
HrRREh H1RA. Metoad hMofbchal Metided Badhalifus Metiolis §r§ﬁ9r?ttocols W.S.M.

g ggﬁgt at aaaa%% gttctttgc tcttcctcac g
Walfl g5c Fgnana Besso gggéﬁt!i@’t @sawgf%g‘wgom%@@%w&as Genbank 10
actés3ion ¢RIABIFOCAQYIONIQAE avhilablg raditiee AbéHEamTgpetQultaraTollection, Rockville,
a tf ga cagtgccggt tgagatgcct
M%@%’%} tﬁt gg@g@%g?&?%g@gt LE:'%c:tgetemtﬂtf):;gt cagaa aacacaattt
ttttattgtc aagtttggtg 6120 gcaaat gatc catacagggc
vigiséghatceaainagt t t ggcaa tggatcgcat ggtttggttc 6180

tggtg:@%t AdHerd gy%%ﬂg%@sc (t:réh %lgfigﬂ%g s %E ch?(?%iér{o?agﬁcs%ﬂf 8o (Hicks
stiatpa e ‘gfg((%g)bt‘fdfa%t'ta@@ =0 (Gthg?}%%i@ Igle %Q?Jéiﬁsa\v@’btﬁe exception of the
folRUHgamid APpuAdhaSRTRA tBe gt@gmh -t dengARgisgaeE bEBE Deb

cC aac a C. C
Za c%ow%k%r :ilpl C%?w ﬁ%?u%%%%%otx hpgaé\%gggnoégiqgo?glgg?% cells) and Panc1-
SCE@?@@F’ @a@g Sandre Birepfaan g tanidlitoraning swbewnequsigplanted xenograft of Panct
e SAGVER\VEY T3EhnbIBGIEE) R@ﬁ&s@laé:a&gg efBSAEC @lshatidsCiValkersville, MD). Ad40

agce ttaa ggggactgcc
vt Do PigEedl iRde s T e aT50ca 6000
cagat gt cat agacgt agat gggatcctca aagatgccta tgtaggttgg
at agcat cgc 6660 ccccctctga tacttgctcg cacat agtca
tatagttcat gtgatggcgc tagcagcccc 6720 ggacccaagt
tggtgcgatt gggtttttct gttctgtaga cgatctggcg aaagat ggcg
6780 tgagaattgg aagagatggt gggtctttga aaaatgttga
aat gggcat g aggtagacct 6840 acagagtctc tgacaaagtg
ggcat aagat tcttgaagct tggttaccag ttcggcggtg 6900
acaagt acgt ctagggcgca gtagtcaagt gtttcttgaa tgatgtcata
acctggttgg 6960 tttttctttt cccacagttc gcggttgaga
aggtattctt cgcgatcctt ccagtactct 7020 tctagcggaa
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gtacttcgcg ttcgaaggct cccgggatct cttcttcctc ttctatctct
tcttccacta 9240 acatctcttc ttcgtcttca ggcgggggcg
W@ 2a@gggs3eac gcggcgacgt cgacggcgca 9300 cgggcaarchus2005/018301
gt cgat gaat cgttcaatga cctctccgcg gcggcggcge atggtttcag
9360 tgacggcgcg gccgttctcg cgeggt cgca gagt aaaaac
accgccgcge atctccttaa 9420 agt ggt gact gggaggtt ct
ccgtttggga gggagagggc gctgattata cattttatta 9480
attggcccgt agyBampled OGraftadithton S @sintifionadat ccacg
ggat ct gaaa 9540 acctttcgac gaaagcgtct aaccagtcac
agt cacaagg taggctgagt acggcttctt 9600 gtgggcgggg
gt ggYitahstgtks geteqyepagatgd gRastdeds gl putifedtoo ICsCegradidrttigakigs et al.,
2009P Orng a8 Gek to q&&&&k&%%ﬁ&@@%&&%ﬁ% %Qﬁ%%&% etal. (1997)

t t t
MR TG0 EGadTan e HE R g e B Rien 209 A Fractagel was
used (hstebd aft RescdrgaQatndiriaf, gd28gatairhn vad pegkeolith Fricisel VD TMAE-650
(Sf Q:ta{a Q#C199889874QV| %&Qﬁéet ébe&c?vH ﬁlg‘ﬁg%gﬁ)tH g%?o%awas performed on

tccaaatc CQ
ARG IR 00 HEG ot $6 gt e s BUEL §C o0 P B DES GHaS: Buffer
= 9O MONGD Ui Bigfet A Jlorastg bCambmer Aaates PREERIUADEYAIEao for not less than 30
mﬂ%é fﬁcé Lr‘r% ta%&?& @&E@Hoﬂwa@%ﬁ%%g g@a%g%%?eal&%%gento the column in

gaccag acca
10(&%% Yqha@fg fcgie\g%dgbaétca W@d@@@g@@fg&uffera%a‘gmegm QiaQitht gxtengingcpver 16
collinGo@tiaee andléhbihg ugﬂmmlg@t Bwﬁ@ﬁép@écﬁaga aaat gcggcg

t o t
chi’s“g%%@%n%*g*@?mag%‘:m e agh! dhogealimy et B Hptap and e
260 B85 ) eetia deteringdt yial peaks w@m;g@‘g@qdaag thasg asajs heyng a A260/A280
rafildcRach 88 A UHAGERISH whd %glgdédqﬁﬁ%%%a‘inpwﬁég Ci9d Aumber of viral

T IF S M e O

Chygach. d§aé11-4234 40 theoyalxgueshiptiga (g ospdgthe A28yt pepdk area of each
sa@*pfég§ St pr&%ﬁ%ﬁg% {ne nORSRGF {id! Fartkil FAnE LS8 Cﬁggwumber of viral

Sl el T e T

pec o) mdtegiaralag dy deegbtiraaf tHeORRBO nino/rél b ék drea ofttiiet daintplpae the A260 nm viral
pedk bled9ph@6taRdarE COt gCt gcgacagat g cgcccccaac 10680

aacachccc ct cgcagc c, aat cacaaaa ggctgtccct
GoaateLOREN 165 RSeTaialed 8t S SRR RIASAR Ao column
voiuogs of @5 YaNaOdH fgipavet by wgpaayanygloged 6f800% dBatjerat; 8 ggiomn volumes of

106%%%19@%(1 91%9%&5%90:&&&3&(%6@% Bufidr@gcgagtt caact gaaaa
10860 aagattctcg cgaggcgtat gtgccccaac agaacctatt

t agagacaga agcggcgagg 10920 agccggagga gat gcgagct
tcccgettta acgcgggt cg tgagetgegt cacggtttgg 10980.
accgaagacg agt gt t gcgg gdanhpR3dibs &4t t 92 t gaaat gaca
gggat cagtc 11040 ctgccagggc acacgtgtct gcagccaacc
ttgtatcggc ttacgagcag acagtaaagg 11100 aagagcgt aa

Ct t cvimbsaglydes rdprdsanting saibgtalpghd< B- Fa&@@ﬂdogeatahd geegRIGAdyb-
coﬁﬂlﬁeﬁpﬁuﬂ@rg% Sﬁﬁect% e{ tglqgltéfggr%g aF? aac Cp%t rgﬁg %gﬁm rounds to invite

cat C CCla
reGIRART 0o BB RS RS SHERTHRET A 2gHRIq0 $4 DB from the second
roGid df GRGRMViIr@Pagicle Pei-gell afedfdr; G EnfRANKRGIEAGIFadReRlRgtd Ffect a

se" Qé &%Lgr!cto?ﬂué&% sg&a&ﬂﬁé %sk@%ﬂgr%gtlt%ﬁ c%@ lﬁ%g 9 a§ ng 29, Panc-1 and

gagaa cC a caa
MDAAZ1. CERAchiers. @/&g@qr?lwcg aetnel inewas pecdag@hsnit ttiex thet aliayed that cel
lind M@chfdoﬁﬂl@h@%twéeﬁ Qg aﬁcﬁﬂﬂ(buih%gl%gdnﬁba aRdiRk 38R MEEE allowed to grow

= | 2R v B SRR € hion 108 Ve G HRG e depontuency of e
Camggvmmgcgnwma@dmgga@gwmgcyagmwaa gcgacaggga act gat gcac
agtttgcaaa 11640 gagctctgac tggagctgga accgagggtg
agaattactt cgacatggga gctgacttgc 11700 agtggcagcc
t agt cgcagg gctctgagcg ccgcgacggc aggatgtgag cttccttaca
11760 tagaagaggc ggat gaaggc gaggaggaag agggcgagta
cttggaagac tgatggcaca 11820 acccgtgttt tttgctagat
ggaacagcaa gcaccggatc ccgcaatgcg ggcggcgctg 11880
cagagccagc cgtccggcat taactcctcg gacgattgga cccaggccat
gcaacgtatc 11940 atggcgttga cgactcgcaa ccccgaagec
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t agt aacaag ttcaaagcgc gtgtgatggt gtccagaaaa cctcccgacg
gtgctgcagt 14160 tggggatact tatgatcaca agcaggat at

WO bdogasabat gagtggttcg agtttacttt 14220 gccagamgmusS2005/018301
aacttttcag ttactatgac tattgatttg atgaacaatg ccatcat aga
14280 taattacttg aaagtgggta gacagaat gg agtgcttgaa
agtgacattg gtgttaagtt 14340 cgacaccagg aacttcaagc

1 900G 998 dpehaBaaRs ndRedd OintRe mtpﬁs? ggltgat 10(]:rf§tlﬂmution series that

. at ant at ccttcc_at CCt a gCt CcJg .
RGBT 9% AHGF TBE D QLT PIFEIng iRt et et g PO s was
mddified oy pasaageadaa dgeisiest QfCﬁweagaggglaéMEQ BGarviest t 6@agad below the dilution in
whﬁc% Qfspgt\f%?é‘getééléﬂlea&ﬁtﬁg g pBQgﬁfé’(ﬁ'lBﬂt EaGriPRestdefed LY %@E&Hﬁg Fnaterial for

tgcctat aﬁﬁaaca taa a aagaacaaaa agccaaaat

theg%‘é@“éﬁ'é%?%ﬁsﬁ%g% Mg 1D %ﬁj&%%ge&eaﬁa ug g&a@a‘tpgg' achieved 20
bidstlgctivagasgagest ct acaagg gttgct aacg ctggagaggt 14700

cag Wt @éé? 6{%&%9& bib&RbeRY gwtweFecu&Qé"‘l&J Bfibo gﬂﬂhfé’ftpﬁa%e

fg a aact cact

pug tca%f@cﬁn 49 g%l'aaﬂasﬁ? %@%d&t(g%eff% HeEpjetemtTat and Wold,

W.SiMIT ‘Pepamgorosraidaedticrast C(B&G&jﬂé‘d Aden6dwagtock/gd Adeidvirdsd@étRods and
?Eéc%‘?sof Hﬁrﬂgﬁat ﬁg%g ?Qééaﬁ CF iﬁg@g WWEB)Q 4Por ge?: gg&gg?gf%e supernatant

haf"@fta‘éf"@j@ f"@ 2@ C Pﬁ?é%‘ﬁteaﬁ'ﬁ Ej’%%\'ﬁ’@g“"ﬁt"‘@fﬁ ‘@Fé S’c'“ffg cellsin a

stetnﬂ&rte PRGICEsAE VIgRI6AAGLatedDHqBEOdre BEr0dsBHAOSIATh§) SHNECHGHE @ssay
a,
mettléci%gv?a%glg%t to(%grge%{e gtsgccokg ﬂ)%ﬁ(g ?fa}rgoq\} Ju%g@a%@e 9}%? Igarvests Well

fcc ccag
is%e&dgqla,quefefaora&@ge@qnﬂ cung gfa@%vae eerification w%ee@e@ pwe, g@fe@jgdccultures

weldg8phrf GeiyaRetk budies @%G%ﬁ%\d%é}&@@@&%&h@ﬁéf@%@ E@ture supernatants
acce gttgcgcagc agtat ccggg

de% 'ﬁ%i?ﬁggsg%%g é%frfbe ct gacgcca gacgccgcac 15300
ctgtccctac gtgtacaagg cactgggcat agtcgcaccg cgcgtccttt
caagccgcac 15360 tttctaaaaa aaaaaaaaat gtccattctt
at ctcgccca gt aat cac C 154 cgcgctc ’
caagcaagat gt acg 'egga%ﬂg%gghﬁ?féf'ﬁg@ga acat cct gt c
15480 cgtgttcgcg gacattttcg cgctccat gg ggcgccctca
ag90e %S@ﬁtat SRRAArhIGERyD ééédﬂwpﬂgﬁ@fﬁﬁ it Bocd SMBEARALA ColoAd1

at ca tt acg cccgtaatta tactcctact
a0yt v e PTG ER0t Ao aReRY SN P SBbeksaise i
Shabrgoaed et €097 T6@n Gete Faralyas #5350 ogthce @agdiog tat the anion-
ex@N AR AASRAUEHAEN ABIHRS AiBbslonhi2y) WRYEEHRAGd of Resource Q,
gagCtctgct acdaaga agacgcgt gg ggcgaagagc cat gcttagg
35115908'99‘@'6@%%@é&seﬁgwﬁgﬁttc gggcgccage gecggeaggt
C CCgueqauras @ s goted at appaifiatelt 60YCBfegl dorrgdtedradjent. The other
seﬁ%%%% 3995011 aﬂst §§ GHa%o %@QQ&&@& Qlta cﬁ%é%gﬂlgﬁ'&entlon time consistent with
gt gac ccaccggtca ac taccc caccc
Ineise et 8 SRR S BBE S BB LRSS ol DSTS Ggas grerey 7105
1062.gt gt ccca gcggcgagga tgtccaagcg caaat acaag 16020
gaagaaat gc tgcaggttat cgcacctgaa gtctacggcc aaccgttgaa
ggat gaaaaa 16080 aaaccccgca aaat caagcg ggttaaaaag.
gacaaaaaag aagaggaaga tggcgatgat 16140 gggctggcgg
agtttgtgcg cgagttt gcExampygAdlytiCaisgEaat g gcgt gggcgce
16200 aaagttcgac atgtgttgag acctggaact tcggtggt ct
ttacacccg cgagc ttca 16260 agcgctactt tta %
ct ataﬁtvgag/hg@@qaa' RganeRsed Batsng atwt'f@at@e@@t ¢ i@ssay (Shen et al.,

20@@)9 GB?|E@/3€F16 VIRt ds84)q P Bmhegd, IdedTitel 96° AREARIERAJBEAYABEIRRGIiferation

caa at accct
S5 SR R PSR YRR SROQOCE SRt R RO il Haueous, soubi
foingzéraredags tima enceiguptesditeausg ol valatieaarganiseslygntiagseagted vt the MTT
a;gpoo tatcccacta tgcaactgat ggtacccaaa cgccagaagt
t ggaggacgt tttggagaaa 16560 gtaaaagtgg atccagat at
t caacctgag gttaaagtga gacccattaa gcaggtagcg 16620
cctggtctgg gggtacaaac tgtagacatt aagattccca ctgaaagtat
ggaagt gcaa 16680 actgaacccg caaagcctac tgccacctcc
act gaagt gc aaacggatcc atggatgccc 16740 atgcctatta
caact gacgc cgccggtccc actcgaagat cccgacgaaa gtacggtcca
16800 gcaagtctgt tgatgcccaa ttatgttgta cacccatcta
ttattcctac tcctggttac 16860 cgaggcactc gctactat cg
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t gccaaacct actaatgtga aaggcggtca ggcaaaacaa aaaacaacgg

agcagccaaa 19020 tcagaaagtc gaatatgata tcgacatgga
w@rdosiigsgnt gcggcat cgc agaaaacaaa 19080 ctt aagPCT/US2005/018301

aaaattgtca tgtatgcaga aaatgtaaat ttggaaactc cagacactca

19140 tgtagtgtac aaacctggaa cmagaagacac aagttccgaa

gctaatttgg gacaacaatc 19200 tatgcccaac agacccaact

acatToggdorm tba gssgntcalsoverd sextiédjgacietiteitdghitg fan edhA6Mor cell line that

eﬁé’@t%@gtc@rﬁﬁjerqgﬁoggﬁfér Qﬂhlg 99h9 %Q&Cdek&%t &%@&C&né \?% % %%Weg% grow for

gcag gacCagaadCa cag

at
e SR BT BXOBHE 10 0 SPlgiEER MGSBTS CheREEAGad Primary normal
cellsagdré targerout ptqggaraplicate UL sa@ibpa@e fagdiledng at Ge ohgaé ghrfifdat a

paghgéibgr éeq Hn@to‘; n@%h&&{l%%@gmglggg‘&%ﬁkﬁ? o?& 6& gd cells were

ccaac aac

mcgmtacg%t&é’t € aa@ﬁagﬂ%aaya'ﬁsg’gag@eéaahgm@ painfaiindig@edfor the individual
pntrb@gnamaﬁncﬁeélgmagt MGk aifeIRPRAogbnicd a8 AbgHlitacdr REY ShBatdblished the
105%tphgg@%kt%§& aaattaac cttcaagcca atctatggcg

aagrt ?§m¥ggctctata 19680t ct cccagac
t cgt acaaat acaccccgtc caat gt cact cttccagaaa acaaaaacac
19740 ctacgactac atgaacgggc gggtggtgcc gccatctcta

o oocato0n cast ot cadtxe PR § - BNBCH AT a Mg aa 10800

at gccat gga caat gt caa aa

cgctggettg cgttaccgat ccatgcttct gggtaacgga cgttatgtge .
ctt tlﬁ@@&ﬁhen]: ?%pthéﬁaﬂ@t(gﬁém ﬁéaﬂaaﬁa %BA&F&‘E&EW1 ) genomic DNAs

aaa g g ct cccag}gctcctacac 980 ttatg
W R 52 Ol Pt U GeTot b aONAJSRIGaIoeT At/ MT dnvgapartaly
digé@tedmtlu:me;gesgg,gd;raergamg@ewwtatmmgnm cleraaidrag) tha fplasmid vector
pBRRESGHEN @trgta &ictd §dnktc Oﬂ‘Q&lvg Elﬁﬁé’%tv%ggbroﬁéaggﬁﬁ%gqg%uenced using the

cttccaccct ccat aat acaccaatga
pripessf BR e @gégaﬂeqeae a5k L4t JPRVIABHREANNGE coapBe verttTmed.
editddpnd asteybleAQB R Sapcactet a{Gene Coadst Gt AArNt ATBdrt MitiEigan). Gaps in
9@99%%985;%@&& MrFéj%Qu cﬂ rgglg&tﬂg %)ruggrgggc% ée%ﬁ&%gé‘c{'l% en{js ?f the viral

aaaaccaaag aaactccctc gacc cctactt
GepaTSROMeE? SRAUBSGH O %ﬁt@ee GRPOHEA PYBANGY) S5 gtnomeatss sedlenced at
3Xe tcovnayeand 481 bdsbaa@Xacovdidde) ggtttccatc atgtttgact

ctt Gl%gjtg?e?rgmg g)ﬁgh gaﬁe é&&%%&m ria%o%r%e? get \(I)V rg genetrated one to

t aac tt gaa
the. AP goas (F86T50 5 G BCAGREGE: (04 NG
bp@BHE; gosaecccacaacacwwasag IBRO086)) ahd sHeas Bk IDNA polymerase

t ccagcc
oo BT, CASARERRAT R CRIOIR IRt IS 3D 85
P08 SIS GASJACTOEBECEOTONCE ASEaIRNG: Faoduesrde BOR isolate DNA
frag@bits o0 8@ valicueab@fpés (Pagasoat gas lﬁd:m}ggﬁg:@a%&&%m the Advantage

CCC act at CC
2 P:l(fCFgg{ @knsﬂcs%& Ig svnl@eaﬁgag%@g? %t R t réxp gg %cl'gaégi%{ &yger from MJ
Regeajefttateriown b dhespdragmaete t'vpr@@ub%g%my gravenced glgng with the DNA
seQuiehbd 6@ Using bjedeiaiator deqieRdittCdnCastiAlll 8RDRAtIc GARIFIeF at gC

aceargEop eyt fafics s<oiaRe: tedtt o ARGt fopoig prmers.

gagtSgaeence infralisaag enalyed tising the Vedy dHY prog@mA hfBdatix).
cctgcgtaca ccgttctcgg ccggtaacgc taccacgtaa gaagcttctt
gcttcttgca 21120 aatagcagct gcaaccatgg cctgcggatc
Ccaaaacggc tccagcgagc aagagctcag 21180 agccattgtc
caagacct gg gt Egempleéc Construction ofjreggmbinattaimses aagcgct t
21240 cccggggttc atggcccccg ataagctcgc ctgtgcecatt

gt aaat ac tga 21300 gac a gagcact ggt ~

L godirPElPNASGIALHE dSEQ Y N1 2 26ACHRRG (ERALD NSt Soepre purited rom
CsCt ¢radjeritdanded ivirgpaitictes. Tigogehgaic CiNAS alecodiges g with Ph@ bl tuts each

ttgaatatga 21420 gggtctcctg cgccgcagcg ctcttgcetac

caaggaccgc tgtattacgc tggaaaaatc 21480 tacccagacc

gt gcagggtc cccgttctgc cgcctgcecgga cttttctget gcatgttcct

21540 tcacgccttt gtgcactggc ctgaccgtcc catggacgga

aaccccacca tgaaattgct 21600aact ggagtg ccaaacaaca

tgcttcattc tcctaaagtc cagcccaccc tgtgtgacaa 21660

t caaaaagca ctctaccatt ttcttaatac ccattcgcct tattttcgct

cccatcgtac 21720 acacatcgaa agggccactg cgttcgaccg

. a4 a T . PNA NN A
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cagccgcgcec tacgagctta acctcttttc acctcgtact ccccccaaac

gt cagccaaa 23940 cggcacctgc gagccaaatc ctcgcttaaa
waetdsstiggseza gcttttgectg tgccagaagt 24000 act ggcreEr/vsS2005/018301

tatcacatct tttttaaaaa tcaaaaaatt ccagtctcct gccgcgctaa

24060 tcgcacccgc gccgatgccc tactcaatct gggacctggt

tcacgcttac ctgatatagc 24120 t'lz‘b'cttggaa gaggttccaa

org}ggf{cgwitﬁ e%grgl %ngg Cl'h%%;agf&g g&}%rs att é%%gl%g 2CoJrc>éAd1 nf“t" %otlde

ct C caa aaaa cac
sqqg@t@é%%@ o e'é@gg C Oaﬁleg’@éagmew@wgmetsm ID NO: 2).
DigagCORAOWerd hb@a Joddual hunts tahd:@@teame pRE&HcE 6ETLIHNA ligase at 16° C

\% Z&%@C‘fh sgl 8 ogncnglgt%%&v?até ér%?%f%?e%q% g a% 3? gsgr@atﬁﬁg%gégtransfgctlon kit
freyatrytrogen ar@bg@@gﬁa@t@m&@) a@ela@d gguussagreritkgd god screened by
re8@6ton RAEFAE dAJBEH 408 PCRUPBIPAE o Ghstindufsh AUl rivirai 28GR ions (Ad11p.

cORRN5RE el A5 HBAEM ek Bt @3RHLLCTTE Sl LadBifpRdRa©
AgidgwioAdt @) gaagagaat ¢ t gcact acac 24600 ttttagacac
ggct ﬂié}ﬁl@ﬂyt&%@&ﬂﬁ&técﬂﬁﬁmaﬁcﬁtv@s deRABIhEA 36velF BGIGASS fmkiuding

ey B ke Ay biatb a0l el dgeet s te overo

paengatitontiaast poe damos potgitcasshddt pyiCoAd 1.8t Criwral1 A4GB6Ad1 (see Figure 7

foFﬁ\GGésgﬁbQﬁ@lTQ@E&lQFatgg gt gtat ggca gcaat gttta gaagaacaga
actt aaa%é\ 24840 ctt acaarg)dct ctt a aatctcttaa

ggt t CFYF t”’écé%’i’d’bﬁ phirgerie agatLisaR P Qﬂg ¢ pft L4 tvghich contain the full-
leggi Cbigfdbgename trowdiichi the wiktipmredridp E8 budByGpiba, redpettiyelya@a been

regé%ﬁo Tﬁ&%ﬁéd%@&!on%@r@‘irﬁr@&&@d 9‘?9@&%‘69& reB&GhbiRR6R Ak BJ5183 E. Coli
ctctt tcatcct Ct ng? at CCt gcccg

(RERERiGEt g ¢EORCTgUEL G AUGABIDT Bt L BT Sumg iuses
deanbansicgedy@duded tytic capagty it T2%eng dy ECald @aripakd ¢d ObldAa @ ColoAd1.2.
tggccaacta 25140 tctctcctac cactcggatg tgatcgagga

t gt gagcgga gacggcttgc tggagtgtca 25200 ctgccgcetgce
aatctgtgca cgccccaccg gtccctagct tgcaaccccc agttgatgag
25260 cgaaacccagexaiphd BYUCvive EffichgesitAdegéaRGICCCC

agcagccaag gcgatgggtc 25320 ttctcctggg caaagtttaa

aact adiriea! eprdtmerggneacaft niide motsezaxpergusgt agimals are injected with 5 x
1@%&%%5&&&66&%%@ frRAMdBAC MeChdUsal @RePRb &AM deSch 100-200 ul in

acc .a a 440 t ccaa aact
s'ée ﬁ%xé@ e RO RREG PR Zavin iR S ks buBthonsecutve days
agdC articea tdaa troedgtion intigaize of the tuaror gaed haootetyteiedy e PBS
can%%etaamn&%% GIREESAUABNYEEBRYgaac t caacacaag
gttccctcag gatgtcccaa cgacgagaaa 25620 acaagaagtt
gaaggt gcag ccgccgcccc cagaagat at ggaggaagat tgggacagtc
25680 aggcagagga ggcggaggag gacagtctgg aggacagtct

ggaggaag aCefwﬁdls sg%ﬁﬁﬁﬁﬂcﬁam g%gggsxmants

gaggt gga aagt aacc acaaac ttat cct C

ct gc?j,'g%@ e %@é@ loreg WEesEad adiacrat m%@ggfs%ueam%@rmg
sy gege place?ib Boiiremedja agl isfgcted Wihosuuglagmaes goeihgotoloAd1 or Ad5
V|ﬂjggsc Q’ﬁﬂ&%%u m&& c&l@@@@&%%gugggg Q\f&& mw&tjmber ?f virus

ga tacaagtcct gggggca taagaat gcc atcatct
P CP' ﬁ%‘??dg‘ﬁ%itd@é? ek dgfg%j‘ﬁg Pﬁ’%&‘%ﬂ’é‘?%ﬂ"’ U PATERIRFE Q‘P“t particle than
AdS actuingcttsaud, biageadugedfe®dipagigegt pgeramput pdrigtigiCAdE on normal tissue.
gttttgcatt actaccgtca cctccacagc ccctactata 26100
gccagcaaat cccggcagtc tcgacagata aagacagcgg cggcgacctc
caacagaaaa 26160 ccagcagcgg cagttagaaa atacacaaca
agt gcagcaa caggaggatt aaagattaca 26220 gccaacgagc
cagcgcaaac ccgagagtta agaaatcgga tctttccaac cctgtatgcc
26280 atcttccagc agagtcgggg tcaagagcag gaact gaaaa
t aaaaaaccg atctctgcgt 26340 tcgctcacca gaagttgttt
gt at cacaag agcgaagatc aacttcagcg cactctcgag 26400
gacgccgagg ctctcttcaa caagtactgc gcgctgactc ttaaagagta
ggcagcgacc 26460 gcgcttattc aaaaaaggcg ggaattacat
catcctcgac atgagtaaag aaattcccac 26520 gccttacatg
t ggagttat c aaccccaaat gggattggcg gcaggcgcct cccaggacta
26580 ctccacccgc atgaattggc tcagcgccgg gecttctatg
atttctcgag ttaatgatat 26640 acgcgcctac cgaaaccaaa

a2 R4 oa ey . o o NS PN PN
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cacacccgac gaaaaaaaca tcccagattc aatgattgca attgttgcag
cggt ggcagt 28800 ggtgatggca ctaataataa tatgcatgct

WO bdoatiggsget t gt cgctaca aaaagtttca 28860 tcct aaPeBES2005/018301

caagatctcc tactaaggct taacatttaa tttcttttta tacagccatg
28920 gtttccacta ccacattcct tgtgcttact agtctcgcaa
ctctgacttc tgctcgctca 28980 cacctcactg taactat agg
Wi div@act gc acact aaaag gacctcaagg tggtcatgtc 29040
ttttggtgga gaat atatga caatggatgg tttacaaaac catgtgacca
acctggtaga 29100 tttttctgca acggcagaga cctaaccatt
at caacgt ga cagcaaat ga caaaggcttc 29160t att at ggaa
1C G ebrabimht SBérRGdEARiIn@Abl AlaRa dr ddrindtive traedof, A8GRY £§etomme
290220.actc cac_cccgcacaac tactttctct agcagcagtg
t CGCPEAE Ta4a3 M t cc 29280 aat ccaacct ttgccgeget
tttaaaacgc actgtgaata attctacaac ttcacataca 29340

acaalwhérehdaid ELB ddfichabmpAdds alnLgéi€ a 8¢ etk darived &b @GRt bdenoviral
atctattctt 29400

gtttttacca aacctacta cqgcctqgctac .
Dot bt g maeh cti sedEnch dedied olia ob i i dserotype;
ttgatattta atttgttctt ttttttttta tttacagtat ggtgaacacc

t29 tszggé}t@ﬁ gﬁiﬁ?gﬁ iﬁwtdcs%t:ilﬂ%ggt esIt é‘f% hﬁthtsg%gte& ?grﬁt@ftg%?ggoviral subgroups B,
gtg ( . gcagt ag

cagcgaécézé’r gﬁg‘i?’ﬁgﬁg%t Eﬂﬁﬁ%“é‘t% 5 aeﬁt cctatgc 29640
actttttgct tttgttactt gcatctgcgt atgtagcata gtctgectgg
ttat {,Adkhlsaid QiR8rid 1deRGAAE kstoncdii8 8fd @bnbiRfidsiMleARShced therapeutic
aattgcctac ctgcgccacc atcccgaata 29760 ccgcaaccaa

aat al'¥&t9e? MRt ¢4t t ag act cat ct aa aaccat gcag gct at act ac
29820 caatattttt gcttctattg cttccctacg ctgtctcaac

2?%%&%9&4&&%% ?Me%@?ﬁsi@%@&%@@@dir&cfﬁaér‘?‘g%@ﬁ,gand penton

gcaaattcc aacaaccgtg gtcatttctt gcttgctatc _ .
g ayetaian Athereadagnicleicatid epaedintthelipet. A8 adndpentey gRIBINg &f said
aaddeh@atcire 80 MHe Bhiegamymdl serafypd. cattt ttgatatacc
ccctatttga ttttggctgg aatgctccca 30060 at gcacat ga
tcatccacaa gacccagagg aacacattcc cctacaaaac atgcaacatc
3300heGdenea iRt GEim atﬁggrmes'@a%@gd'fwgé regd®maccccc
actactccct gctattagtt 30180 acttcaacct aaccggcgga
492HAAGLARR A BRI ATRCEREAAR ] fodflaGdaanal 30240
ctgctcgata tggdgacggccg cg Cdgaa cagcgactcg cccaactacg
catccgccag 30300 cagcaggaac gcgcggccaa agagctcaga
50 atr@laaeddvifusdA Blalrg A 0aRre Shittamardel 3Q3RdnJg6at phiddas, lung, prostate,
gtitaataga CS‘.%&Q&%’}% fptatcctacg agatcaccgc tactgaccat
3042 tgcctc Ct acgagc'ttgg cccccaacga caaaaattta
cctgcat ggt gggaat caac 30480 cccatagtta tcacccagca
62 atHeGRakE¥irust CRAE § O HerdiC tid tamei @il BlLldolod &gadr c&D 540
t ccat cgagt gcacctacac cctgctgaag accctatgcg gcctaagaga
cctgctacca 30600 atgaattaaa aaatgattaa taaaaaatca
7ct Theadenpyiusaf C&fe darhereiige ovdeolde S088Ce pHtheB2B tegion of said
{ C4deR@AradEonrisds D IDONGQ, 6iLd Sdvtiod tfdfl ggt at t ct aaacccce
30720 gttcagcggc atactttctc catactttaa aggggatgtc
aaattttagc tcctctcctg 30780 tacccacaat cttcatgtct
8t t Dtetademmgusedf Géaine dawfrereyal)e oegpptite sagergeaot sa@ BiBBAGus comprises
t teARRrGd G t ctacccct a t gaagat gaa agcacctccc aacacccctt
t at aaaccca 30900 gggtttattt ccccaaatgg cttcacacaa
agcccaaacg gagttcttac tttaaaatgt 30960 ttaaccccac
ot amcaarobioant elgyepoatadvired, acagtibctar dayatyg teonf, hgyard jerome
3 ggiggggr;gﬁc@ igsaacggttt tttgaaagaa aacataagtg
ccaccacacc act c%ttaag 31080 actggtcact ctataggttt
accactagga gccggattgg gaacgaat ga aaataaactt 31140
t gt at caaat taggacaagg acttacattc aattcaaaca acatttgcat
t gat gacaat 31200 attaacacct tatggacagg agtcaacccc
accgaagcca actgtcaaat catgaactcc 31260 agtgaatcta
atgattgcaa attaattcta acactagtta aaactggagc actagtcact
31320 gcatttgttt atgttatagg agtatctaac aattttaata
tgctaact ac acacagaaat 31380 ataaatttta ctgcagagct
gtttttcgat tctactggta atttactaac tagactctca 31440
tccctcaaaa ctccacttaa tcataaatca ggacaaaaca tggctactgg
tgccattact 31500 aatgctaaag gtttcatgcc cagcacgact
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aattgacatg cccttggctc taagttcttc tttaagttct agttgtaaaa

actctctcat 33720 attatcacca aactgcttag ccagaagccc
w@emggomata agagcagggg acgctacagt 33780 gcagt aPeByS2005/018301

cgcagacctc cccaattggc tccagcaaaa acaagattgg aat aagcata

33840 ttgggaaccg ccagtaatat cgtcgaagtt gctggaaata

t aat caggca gagtttcttg 33900 t aaaaattga ataaaagaaa

aat tWhgeishi PR EiIah EdmpliadCiicielcteil 834 udsadtlivetiXHAPa first adenoviral

gcagt a ttngcc ct qu;cc aca% t%ttag%tt% aat t agt ct

gcadsaaraa 32070 AN SR CA NG GrE ASETNE APyt Ryreronre.

ct gacgaaca gatggataaa tcagtctttc 34080 cat cacaaga

gzzi\%@m it ahe SRARd édéa?ffsﬁstefo@/pbéart@%&{ éﬁecfé@{fr@ﬂtﬂg@écfenoviral
aaacaagagc_ accgaaa .cctcgce accagcat ga

at aa?t“?%?‘fpgj%a?gga":g &E\F g“‘gﬂg 66“’1?&?"% 8%3:93% gttagcat

cagttaacga gaaaaaacag ccaacatagc ctttgggtat 34260

aal tyHeBi daiPdirndic adtHoviflk ROGRARR@nE AERGRISES a IS HAGA A apeutic

t aaaa ?fact3432q_aggagaataa aaaatataat tatttctctg

ctgdW% ¥Ry 58EEFEg ccceceggt cc 34380 ctct aaat ac

acat acaaag cctcatcagc catggcttac cagacaaagt acagcgggca

34440 RAE QRPGTRGC 3BEHOVIR L R p &N I8k fel G &o1i 86 R BiScfefiBthrough deletion of
caat at at at atacacag%c 34500 cctaaactg& C

( . aaC gtaatggga = "

gt afAGPYTYCZAN0NNE R R BURAEE Rl NS AvauertiR @Ee’@ét'?g (gplication selected
gaadotgtgrocpomaigiigadEa &gt BEadgi4 tcacttccgc aatcccaaca
ggcgtaactt 34620 cctctttctc acggtacgtg atatcccact
aacttgcaac gtcattttcc cacggtcgca 34680 ccgccccttt

10 Zerregficption d%&%%e%f@ewuaai ‘g%b‘gwaef egdeeraE3regionsdqymbeen
3deldted.cacctcattt acatattggc accattccat ctataaggta
tattatatag atag 34794<210> 3 <211> 5287 <212> DNA
<213> Adenovi rus <400> 3 ctatggcatc tcgatccagc

11 a@'&:‘@?'@é'ﬂ%‘ dgﬁqqug g@e@g@rug ot @@@C@g%m@% COHRfBe R dgfgtion of the E4 region.
gggt at gaga cgat gggcgt ccagcgctgc cagggttcgg tccttccagg
g , tigtttc acagf gaa e

1 Zggrgeg %d%ﬁ%\grgs é@%%\ﬁ%gg:é%@g%g%\é% %éﬁgptrl%éga ééttaﬁaﬁogg%t%ene, wherein sald‘
abgierelearus @ehgs LyIeea withine eelldnfeptedoytht satgpdigrovires gt at gt ¢
240 ggccaagtag cagtttacca tgagttcgta gttgagcgcc

o, FAPERRSRe PSR AT PR O 0ok AR e

caacttgggc gcaaggaaaa cggattctgg ggagtatgca tctgcgeegce
142985813RErBs JidflaiRA0 ARt dir ShifRtdrOI6gHuS Ge &R Od ladRkrapeutic protein

atccggttca tt tcaa aaacaaqgttt 8% ccgccat at _
R PR SR o PUGTEE B0 SETRHOT g bE e PegrygFomvering
Sdizymgs @ad maeunoregysetoytrrateins. gt ccccgt a gactgatttt
acaggcctct tctccagtgg 600 agtgcctcgg tcttcttcgt
acaggaact c fogaccactc at acaaa cgcgcgtcca 660 ,

1908 G0 b AMEGAUE Ohe CEGER 0P B AGUaHOE q cageer At the
gedrngtime atCIFROI.ct t t t ccaaa gt at gcaaac acat gt cacc
ctcttcaaca tccaggaatg tgattggctt 780 gtaggtgtat

ttcacgtgac  ct tccc. cgct gt at aaaa gcggttct
165 4TRSS Ela T AREINPE BRgh SRR PO BOI G
gt cagctgtt ggggtaggta 900 ttccctctcg aaggcgggca
170 OPHGh &Gk ot &R E) %Eginttﬁ@ﬂkte()fﬂe%eal%eé:&%gﬂ%dgr@girus comprises
ggatttgata ttgacagtgc cggttgagat gcctttcatg aggttttcgt
cc%ﬁ%“%ﬁ?btlozo agaaaacaca atttttttat tgtcaagttt
ggt ggcaaat gatccataca gggcgttgga 1080 taaaagtttg

18%%3%%%8 ?B&eli%ﬁé%%e‘ré&u&t grébih td L&t Jog'&)ﬁ&ggcig@ctgwﬂﬂ%t deh A the

atgttg agttggacat actcgcgtgc caggca
caineyiysgEClagutiagt t gt 1200 taattcatct ggcacgattc
tcacttgcca ccctcgatta tgcaaggtaa ttaaatccac 1260
act ggtggcc acctcgcctc gaaggggttc attggtccaa cagagcctac
ctcctttcct 1320 agaacagaaa gggggaagtg ggtctagcat
aagttcatcg ggagggtctg catccatggt 1380 aaagattccc
ggaagt aaat ccttatcaaa atagctgatg ggagtggggt catctaaggc
1440 catttgccat tctcgagctg ccagtgcgcg ctcatat ggg
tt aaggggac tgccccatgg 1500 catgggatgg gtgagtgcag
aggcat acat gccacagatg tcatagacgt agatgggatc 1560
ct caaagatg cctatgtagg ttggatagca tcgcccccct ctgatacttg
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cccggcggca tggcectggcag tggtacgtcg gcgeccgcgecg cgggtaggtt
ctggtactgc 3480 gccctgagaa gactcgcatg cgcgacgacg
W@ g@sggistga catcctggat ctgacgcctc 3540 t gggt gaPe@mUsS2005/018301
ctaccggccc cgtgagcttg aacctgaaag agagttcaac agaatcaatc
3600t cggt at cgt tgacggcggc ttggctaagg atttcttgca
cgtcaccaga gttgtcctgg 3660 t'zgcgatct ccgccat gaa
19 CA BEISORT Robfilglfie1dehbvird@adRlintC GndIGH 956 Flfbd Sditises
ctctcgacgg tgdccgcgag gtcgttggag atgcgcccaa tgagttgaga
gaatgcattc 3780 atgcccgcct cgttccagac gcggct gt ag
ad) C pogigg 6adesdir g ggdtyped represgnyogiaded84al sab@ras &BGE, tthereby creating an
ggggg@g@%ﬁm gtccacg tggcgggtga agaccgcata gttgcatagg
3900 cgctggaaad ggtagttgag tgtggtggcg atgtgctcgg
t gacgaagaa atacatgatc 3960 catcgtctca gcggcatctc
os)t gassabingthe peagPgRhbviraaiRgRIBICstép b gCmtaetvely@Pding culture of
tag fcca cggcaaaatt aaaaaactgg gagtttcgcg cggacacggt
caactcctct 4080 tccagaagac ggataagttc ggcgatggtg
gt gEeisat e partigie pRf celbyato higieenoueiggnarmrge secombinatioptbetween serotypes,
caabgiret §cChidH 43lth poaGde prathalire tdlldeahCt Ct t Cagg t ggggct gca
4200 ggaggagggg gaacgcggcg acgccggcgg cgcacgggea
gacggtcgat gaatctttca 4260 atgacctctc cgcggcggcg
g gbavesing thesararpanyfiorogiegfocgt t ct cgcgecggt 4320
cgcagagt aa aaacaccgcc gcgcatctcc ttaaagtggt gactgggagg

ttctcecgttt 4380 a aga cgctgat tatacatttt

Dt i et o el CE A DeeAeE A pER I step (o)

t gt caagat c cacgggatct gaaaaccttt cgacgaaagc gtctaaccag

450Qaked ot #6356 & Bliort -

O A P SR Mplor o EPe

ttcatctcgg gaaggtgaga cgatgctgct ggtgatgaaa 4620

t ) addegytiogg quesg et culbipegofangy cgliyadity tretsypergatgrd hargesiaxtiaggp ¢e); and

tttgggtccg 4680 gcttgctgga tacgcaggcg attggccatt

ccccaagcat tatcctgaca tctagcaaga 4740 tctttgtagt o

aft e Ya§ ety 'mfrog&gagbos ant:teemeeteemepc@?we{ag%wcavon-

4800 tgcatacgtg tgagtccaaa tccgcgcatt ggttgtacca
20.9{'&%&9&;& C%gﬁtl Q%@@n s/llc§)6(9) i§ Eé&oﬁgme ggﬁkgﬂ%%tgmg the supernatant

ctgtacttgg gtaagggtgg cttgaaagtc atcaaaatcc 4920

afaaagcggt ggtaagctcc tgtattaatg gtgtaagcac agttggccat

gsteg @accag 4980 ttaactgtct ggtgaccagg gcgcacgagc

tcggtgtatt taaggcgcga ataggcgcgg 5040 gt gtcaaaga

t%taatcgtt qaqgt cgc accagatact ggtaccctat aagaaaatqc
215 W@'@%@f@%‘"t QYEER BERRYC)ATE 61 A ERREACE R HofciMgs Priorto step (g).

gagcgccagg ggcgaggtct 5160 tccaacataa ggcggtgata

g { i
220 TRANERRLS I 10 AR 4 Bl Ao pRlAR e Betomed alowing

c¥er@ gaag 5280 tagttca 5287 <210> 4 <211> 21 <212>

DNA<213> artifi cial sequence <220> <223> priner <400>

4 agttt C ac <210> <212>

oot BB S B PSRl ARt TR e i e
Sovgogt eyksmppoictictagerelly t 21 <210> 6 <211> 24 <212>
DNA <213> artificial sequence <220> <223> priner <400>

o GRS R AT, AR S a5 i S8

7cqurrigiogac £2B uigeggccgt ctgt 24 <210> 8 <211> 4195
<212> DNA <213> Adenovi rus <400> 8 tcataagact

ctcgtccatc tggtcagaaa acacaatcit cttgttgtcc cttggt .
60 SRR E PR RIRIARA 5 26 2T iyt rom & st SHenovial
ggagemptypt gndyd botein doit sedhce terived gyt g sexpod adpnb gl serotype;
ttggcggtga tgttaagctg gacgtactcg cgcgccacac 180
atttccattc aggaaagatg gttgtcagtt catccggaac tattctgatt
cgccatcccc 240 tattgtgcag ggttatcaga tccacactgg

t ggccacctc gcctcggagg ggctcattgg 300 tccagcagag
tcgacctcct tttcttgaac agaaaggggg gagggggtct agcat gaact
360cat caggggg gtccgcatct atggtaaata ttcccggtag
caaatctttg tcaaaatagc 420 tgatggtggc gggatcatcc
aaggtcatct gccattctcg aactgccagc gcgcgctcat 480

aggggt t aag aggggt gccc cagggeat gg ggt gggt gag cgcggaggea

g S R o, a a e R o, 2 a2



cagagtccct tatgaagtgg gcatatgact cttgcagctt ggctaccagc
t cggcggt ga 840 tgagtacatc cagggcacag tagtcgagag

WO bdosaisggmt gat gt cataa cgcggttgge 900 ttttctt tRCI/US2005/018301
ccacagctcg cggttgagaa ggtattcttc gtgatccttc cagtactctt
960 cgaggggaaa cccgtctttt tcggcacggt aagagcccaa
cat gt agaac tgattgactg 1020 cc¢ft gt aggg acagcatccc

tt C%Séﬁtsgidgﬁﬁgﬁcg&%rﬁi Jdgﬁc;vhgggr%@p%cﬁg Egc(ﬁ%%@ct%? Fgm the adf:-noviral
gcgaggt atg aghg%ggqga aaaqgtgtcc gaccatgac tttgaggaa

t gat¥earquys Ba' it fcastage eistietfmRagh ethec @yt t cec
agagttggaa gtccacccgc ttcttgtagg 1200 cggggttggg

caa " - c_ct a ,
260 oy R o B e e
gt t fdeyier atuREeYagcgg 1320 ccaagacgat ctcat caaag
ccattgatgt tgtgccccac tatgtacagt tctaagaatc 1380

g tga ggcagcttct tgagttcttc aaaagtgaga
t@?‘%?% gtﬁe %%fg@%ggt gagagc atagtgttcg agggcccatt

cgtgcacgtg agggttcgect ttaaggaagg 1500 aggaccagag

0d)C @adling 6Cadefd v &ltsgotybeDlepadnYEY SdefO@EIsuB§rEdhs EOR AR Creating an

156 tC c catcttttct ggggtgacgc aat agaaggt
ttg%&%ﬁ?%%ﬁﬁég%gccagc 1620 gatcccactt gagttttatg

gcgaggt cat aggcgatgtt gacgagccgc tggtctccag 1680
ag)aghdsh§ing the PesleDERhEviraaaigdalohdstdp b itht dndefiveRAPEHIR G fiGre of

at ccaqgt 740.. ttteccac .atcqgt t g_agaaagagcc ..
Ct ¢ SRR bl ot e R e st A A faton between
ct c sergypesc b agt sodiphpg tarbdige prpmatugatealjtdgath.gg aagt agaact
1860 ccctgcgacg cgccgagcat tcatgcttgt gcttgtacag
acgqgccgcag, tactcgca 1920 gattcacggg atgcacctta
t"éag’ﬁagﬂwg trﬁtsge?f?ﬁﬂg?m‘f‘ééf’t@g acg agaaatttca 1980
gt ggaaaatt gaggcctggc gcttgtacct cgcgctttac tatgttgtct
O Gl OnPd quiddbht SRRFASrEintdr cLiRiwith %%Lger%tgghgﬁéaé‘d in step (c):
t gacgagccc tcgcgggagg caagtccaga 2100 cctcggcgcg
gcaggggcgg agctcgagga cgagagcgcg caggccggag ctgtccaggg
2€) 6 Barvestitg thg &elpcutturg c gEpargtant gy tep () ador grarytsiph@AQPE;
gagattaact tgcatgatct 2220 tttggagggc gt gagggagg
tt cagat agt acttqatctc aacgggtccg tt ggt ggaga _
g eg:p%aagwert pﬂ@%éﬁr@ore 5% g@éypqr@qggg g@ﬁ/%ﬁged in step (e); and
caccgtgccc ttgtttttca 2340 ttttggacgg cggtggctct

t . . . .
It gl g
cgt EYHEHLE- 2460 gcgcgcgggt aggttctggt actgcgecct
gagaagact c gcatgcgcga cgacgcggcg 2520 gttgacatcc

s PR O A SO SRS

ipgteg (Paaggatttc 2640 ttgcacgtcg ccagagtt gt
cctggtaggc gatctcggcc atgaactgct cgatctcttc 2700
ct.ct c c ccgct.ct acggt ggc gaggt cqt

2. HEHAREN crh 6 RN S O Ay d BRI B A GRRIIT B sep 0
cgcctcgttc cagacgcggc tgtagaccac 2820 agcccccacg
27.00Rd REROLE OT4I6 28 AlHRAdn & 86:6h G0N Dof PR BlBEHoC IS PEErDBE Bllowing

2%§q gt gaagacc gcatagttgc ataggcgctg gaaaaggtag
t?dﬁﬁ'gtgg tggcgatgtg 2940 ctcggtgacg aagaaat aca
tgatccatcg tctcagcggc atctcgctga catcgcccag 3000
cgcttccaag cgctccatgg cctcgtagaa gtccacggca aagttaaaaa
actgggagtt 3060 acgcgcggac acggtcaact cctcttccag
aagacggata agttcggcga tggtggtgcg 3120 cacctcgcgc
t cgaaagccc ctgggatttc ttcctcaatc tcttcttctt ccactaacat
3180 ctcttcctct tcaggtgggg ctgcaggagg agggggaacg
cggcgacgcc ggcggcgcac 3240 gggcagacgg tcgatgaatc
tttcaatgac ctctccgcgg cggcggcgca tggtctcggt 3300
gacggcacga ccgttctccc tgggtctcag agtgaagacg cctccgcgca
tctccctgaa 3360 gtggtgactg ggaggctctc cgttgggcag
ggacaccgcg ctgattatgc attttatcaa 3420 ttgccccgta
ggt act ccgc gcaaggacct gatcgtctca agatccacgg gatct gaaaa
3480 cctttcgacg aaagcgtcta accagtcgca at cgcaaggt
aggctgagca ctgtttcttg 3540 cgggcggggg cggct agacg
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