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25 In an aspect, the invention features a pharmaceutical composition labeled for the
treatment of a neoplasia naturally infected with a virus. The composition includes an
effective amount of a viral lytic induction agent, such as a proteasome inhibitor, a microtubule
disrupting agent, a glucocorticoid or steroid hormone, a nucleoside analog, and an anti-
inflammatory agent preferably at a sufficient amount to induce viral gene expression or viral

30  replication in a subject to which the composition is administered. Moreover, it is preferred
that the amount required to induce viral gene expression or viral replication is not cytotoxic.
Lytic induction agents include, but are not limited to, Bortezomib, Tranilast, Leflunomide,
Mebendazol, Cytarabine and Indoprofen. In an embodiment, the pharmaceutical composition
can further include a radiolabeled analog of 2’-fluoro-2’-deoxy-B-D-5-iodouracil-

35  arabinofuranoside (FIAU). The composition can be used for the treatment of neoplasia

associated with infection by, for example, Epstein Bar Virus (EBV) or Kaposi’s sarcoma
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30  fluorescent protein which can be detected, for example, using a microplate reader to detect an
increase in relative fluorescence units (RFU) as compared to a contrel. Viral lytic induction
agents include, but are not limited to proteasome inhibitors, microtubule disrupting agents,
glucocorticoid or steroid hormones, nucleoside analogs, and anti-inflammatory agents.

In another aspect, the invention features method for detecting an infection associated

35 neoplasia in a subject, such as a bacterial or viral infection. The method includes
administering to the subject an effective amount of a viral lytic induction agent and a

radiolabeled analog of 2-deoxy-5-iodo-I-beta-D-arabinofuranosyluracil (FIAU), and
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30 In various embodiments of the invention, neoplasia associated with infection by, for
example, Epstein Bar Virus (EBV) or Kaposi’s sarcoma herpes virus, such as lymphoma,
gastric carcinoma, Kaposi’s sarcoma, or nasopharyngeal carcinoma

In an aspect, the invention features kits for the diagnosis or monitoring of an infection
associated neoplasia in a subject. The kit includes an effective amount of a viral lytic '

35  induction agent and a radiolabeled analog of 2'-deoxy-5-iodo-I-beta-D-arabinofuranosyluracil
(FIAU), and directions for using the kit for diagnosis of the neoplasia. The kit can be used for

diagnosis or monitoring of viral or bacterial infection such as neoplasia associated with
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(1 ef | unoni d&3mivuging Esﬁabglp)eﬁfei‘wosamapalqgmsl(mwv @W@sm(dNSAl Ds).
By "amel | or atae;'gue\s&grmamdmd,eﬁcroe:aﬁﬁ, ABLPPLEES (Azan))t 28 Uk furidité Ak1BEuRh,

arrest, or ofabid|fe.ahie, deve opmnt, r pY QAresshon of a di sease.
e R (S PRI gy

By " anal og Ical, but has
anal ogous funct |1%}h“alll w@rmf@mmetetfuwmearﬁeraqgem@st mhlbﬂs mﬂmB?ﬁ“‘D'atPftaémt?nbn" is

meant azshamgleot( Ema@&m-ﬁmamr@agsﬁ; mblﬁHeIﬂ'ﬁeareﬂﬁﬂﬁlﬁﬁeﬂlthW(i gvel s or
ALY of el e Ao R MR LG 25 AL ARG DS hANaLd art known

met hods suc ose escri er
alteration Wﬁ‘éﬂﬁ@@@l%ﬁ eyt tigiunpmidexqd ewsstemidal aatidifligmmatory dmgs

(NSAIDs).

By “ameliorate” is meant decrease, suppress, attenuate, diminish, arrest, or stabilize

30 the development or progression of a disease.
By "analog" is meant a molecule that is not identical, but has analogous functional or
structural features.
By "alteration" is meant a change {increase or decrease) in the expression levels or
activity of a gene or polypeptide as detected by standard art known methods such as those
35  described herein. As used herein, an alteration includes a 10% change in expression levels,
preferably a 25% change, more preferably a 40% change, and most preferably a 50% or

greater change in expression levels,

.5



preferably a 25% change, nore preferably a 40% change, and nost
pr ef er ably a 50%or greater change in expression |evels. The

term "neop #@ﬁzh@ 12-8??' udes mal i gnanci es characterized b¥, ffﬁgﬁhﬁa%oﬁﬁl I

proliferat owt h, or reduced ceI I death In speC|

e ”bo.dl ments, the TBee Iénrlq “Ingog[%sqa 1nclu|dQsCma dgqancws Fl aractgnzn ex%ess ceEpronQrahon
car cl nomas, sarconas, rm* cancer

al so includes gqgwﬂmmxrfqﬁumwlginﬁntln mgﬁﬁcr@lbO@mglts th@ feors Erangpre eludea Pytés have

hot migrat edwmméuIo%ch&nmem&saémm&tana Iylﬂ@ﬁ%a@thﬁﬁer&me; Ago si te of
the original. and_second ar%/ rT‘F ggant t.unors
Bt TSh

arising f r orfPHEFmag melisnR sy, I Bt iy s ar
sites thdl arlectt Yofieetomthat thosite pfibe gigingl tgfortahdkseamniagy maignantmmwers, €.g.,

The | anguagqyest I}ﬁﬁqgﬁ&ﬁ%ﬁﬁdswh@rﬁlfgs%lov&mmw secdhBarfsited BRLRRRKICAl | Y
effective dose” a conp i s the anmobunt necessary to or

sufficient tEP"b‘P%VF&féheé’“é‘Q%ié‘B‘Pébl e inprovenent 10in of at |east one
synpt om associ at &bk larguage (tsegpebigallyleffecs teadmoynt'thir 8 Gthetapeutpallydffetasiesdiei ng
treated. Theyl Baf, %@H&tdaecaﬁﬁoh&f n&EJsﬁ?Io'oYﬁxﬁﬁW&‘ﬁmﬁ@é} o@@ctﬁa@ﬂnﬁb&&@ﬁted as

a single dose or n mul t pl e doses over tine or _nmore conmpounds
can be utkd ® pfgeletikte P’B"Pﬁﬂ’fb‘\ﬁ°a'é‘e%°’ C‘EL'H%IP&B'@&‘P‘F c,d‘aSP‘Id? °é?‘?eé%?tbf%“é%unt
to provi de &rhdateehiddalyeiietrive ave@nent benthenbierd hshemglarmw anmonliiplofosesi t her
compound al qpg nmuhdo ﬁ%mm%mmuh&'cmum b I %v?deahtﬁérép@ﬁu;nycal ly

effective anmpunt. he term"ima npoun IS in

i ncl ude conﬁgﬁ%‘a%a’ﬂ%“a‘t to proxide aetasta eIS‘I‘P“’d@P‘I‘IbW‘IFI%U%‘I W%H“"B?“’fﬂ‘ﬁfr are
useful for \o@piahd #énagodd Behdufficientsspravideanheapgdealy Hecthexanmpt. e, by

pl anar g i ma 0

Dsme T o1 e S CrBBOLOR AR A ARLAS LRGN |
radi ol abel ede®# vifyelizsd erdbabe “Seﬁlhf°§¥3%‘élizfnﬁé°%‘n¥§8&r erge Fog eI’fé“’lﬂ‘bﬁ%ounds
are nucl eosiptag gﬂﬁmﬂﬂﬁb@ﬁhﬂ@ph&ﬁﬁbﬂ@ﬁan&ﬂﬁiﬂebtclﬂﬂglﬁlﬂly@SPEctD} @pasitrog0e. g.
a thym di ne emtshib PR Sograph {PET]n c &b glﬁ'ﬁs ma gdloiayetléd%r %L{;'J%lélc%}ltl B&p%ﬁ%nt

i s understood as an d’% at 1 nguces pattern
of gene expreddiimmtsdpticopeyins #@“@%W@%“W‘d&ﬁ’é?'%? Betdi @%@?ﬁ?«:l at ed
w th t hegor egyetiyaminekinskr al particles. Indications that viral .lysis
has been induced , t he
oxproseton of s TpRR S Bk plcfod\ghue 5 ok el 30 WSKEATF ikl

pol ypept i de ‘adaese Itamaéﬂn & aew emesswﬂdéem tag’@)eswmaﬁldupﬁwéa%@weﬁ vi ral
rep: i <c:|at i on. WIIMa{eIfIEbdﬁcu&ocrfvaagﬂydmglnﬂhzembsemebuam&mﬂﬁh yRepticeEn@dp, essi on
i ncl ude, mted to. .imunoassays tern
blot, or rad, fg‘ are rﬁgﬁ[::lil_lrlz)ltf:dIS Cj’ea?em&le exgresswn oﬁ R lé:ggrf)t%h?e oli:’htliynu Ysgez oti de.
Met hods #%or (a&eﬂawm@mﬁf@ﬁsyﬁmq veitheduicstagsy erg F’éwasarnéﬂrklmwlpm the art
and/ or are Q@SGbd Heesaifs @t Bvel alpeigpdﬂmehgﬂammﬁdmdmfmﬁoommam

anal ysis, Nqrthern bot I ng a ropriate
fragment pr epa‘rmeoass?yr Ul F E&%huc < '%:‘g‘a"é’ mlm 53&5mga51ﬁ9%r ?‘gﬂ?zfgt ion
probe. The It@webpe@ﬁdegM@O@iwra@sssmgdﬁlwwetﬁwe e@f@é%@r@t@émwn ip Hlea'éaﬁ@r dat e
conpound i S aR@ERAE Herkif). suhﬁnémeinclﬁ@aﬁuéﬁdy alnﬂlyﬁs NorHemn®lot &rdlydis) i

medi um ':T%Ck'ﬂgpéﬁ‘esm%aangy aé)FraoEneate R enI‘ 2 Eom A % amB DRlIRegYtical ly

acceptable carri &y reco
35phar maceuthykrigizetipn grebe phalsyed ofrmreeavcwraqsm @dmwsqnfq 0(5 ﬁw erndigasdiompeund

suitabl e fors @ﬁlﬁa‘rm (6 1h€ el d1 Ghe SRBPR W BES oL RLe hédivhN& k¥R B edgiagdescr i bed
herein to subje e.g., mammals. The carriers include |liquid or

solid till erlmhea'ﬁf uent, excipient, solvent or encapsul ating material,
involved in car ?‘ngphgsedphamaawggﬁ@y tdceptpble hasries' Ui préxeeogpigrdrand ihghaias Dne
organ, of5 PQhddnfRutRiilybiepthd¥aternhiOcodpOitd8 br vehicle, suitable for administering

compounds used in the methods described herein to subjects, e.g., mammals, The carriers

include liquid or solid filler, diluent, excipient, solvent or encapsulating material, involved in
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organ, or portion of the body. Each carrier must be "acceptable" in
the sense of being conpatible with the other ingredients of the
formul ation and not injurious to the patient. Sone exa

materi al s WRiIZK12HA” serve as pharnmaceutical ly acceptabF8”H§WWW@F§1

i nclude: 5sugars, such as Ia t ose, glucose and sucr st ar ches,
such as corrf 'égr"éﬁa“é??&‘“ééi’f’é‘t ctapept B o afepry PIROEIN ﬁ@eeﬁ flx to another
derlvatlvesoqsm@hmmmmsbﬁemﬂyGambmnmmntmwPmcﬁhwdtheﬁmsmhyhgcelIulose
and cel | ul osgmAREIE Hiine m%gesigngafagmmmn 2B injufGtab Aloleatich@b e

exci pients, such as cocoa butter and suppository maxes ol ls, such as
peanut oi l X BRPIS Almassgialy ppich ‘?&FWCWFEI“““%@&W@“BF‘ime’sdP‘ih{?% oi |
corn oil Sandugsydnaaa@ ladtode; ghgphyeand sscrpssmh:hassuﬁfa@pgm gitreh il Yaz:00 Stargho | on S,
such as gl yq:@fu‘lo@e an}]?Q1§ ggrf%t}vgé suc quil.h{;v%arbl e{ﬂ c¥lﬁﬁo@é/ l, ﬂ%el%lp%ca% -

esters, such as et eaté an agar; ering
agents, suc ﬁeléeéoswgﬁégwﬂﬂeﬁyeﬁaef»kihdéaltaﬁéfﬂwﬁwwm*ﬁnwqus@ bulEr gi ni ¢
aci d; pyrogend fupeitoryatReEs; oilsSOEhQRpdamS ail, bﬁﬁnseﬁloﬂgﬁﬂloﬁersmhhkhrh@dﬂ, oldt hyl

al cohol ; p h%ﬁ F’:Pl%toﬁ arp(f“p:);b%{.};l oS ll)H:Blls QR asi‘» ﬁ?p&]cﬁﬁﬁc{a% %o(r?l)%ls Sfél,&(sé glg(%gp atible

subst ances e eutica sed herein,
the ternh® i e litoflrgmmrl@l‘f’é# Bolxeélylewlxsgleﬁms se@@p eyl 81g3fc and chyldayerte; agar o
det ect abl e oofipag et bickbs ra@iasﬂamwraﬁde@ﬁu AnimuinCtiloxidd; bIgiSid@eid;0r Or gan.

In one enboﬁkrgg Qtﬁ'ee {vg‘{?rglgc{t'tg%c s§hn? soI ,n?ré a ctoﬁ% prhos }gatet brl} erc €M 9y

emtted by oun AT Zati o e’ “‘compound”f ol | owi ng
admi ni strat |36Pf'°m|» ﬁ*ﬁg’ﬂﬁg’%é@ﬁﬁ%@@‘?léﬁlb“@% Ameleyep ehirmensutisshi ssi on
tom)graphy (dhdixtionSPECT- CT, and the i ke are appl i ed. 20As used

her ei n, 1 pOSI t I’OR egg SSI OE_{C Fe n%ﬂl%fersnatgeus fteciub ogéa)muﬂcor por at es

all positron em ssi on ging sys urvalrents and
al | devices démblcenmndpématimmﬂaém tssmélnnsmrmgrgazpﬁyonem@wm The

met hods of ‘ammgm&eﬁw RNbyGRAsuRy tﬂé@@rgy&ﬁ@ka%u@gorﬁﬁynd&ﬁ&mcaamoﬁef or

t f t t W th
\Iéfl‘[):/\/?l‘ IP(I;'T' ?re}'tea Pndq'el}{)wgé agmlmsl%?on q %?ng#pc °i°§]8sgsogli5%§§h’c{t§l%gnssm any

6,072, 177; @@%P@%T)§P€©Ecimdﬂl25@3532’114‘89 5,272, 343; 5,103, 098,

each of zehi ch |5Adtﬁ€cﬂfeﬂﬂr %ﬁdmhﬁfsﬁénnormgrawlﬁsgeﬁg@er "Pﬁﬁhﬁ@lpoﬂaﬁ?@l‘ ng
nodalities ar Crosy.

o et e Pooion B ioetp et el et R e et s

gr aphs quanpsiteen Fmglqnmdgepfaseam Thg imteipods f AGBvaptidnl can bePBictined tﬁselg ase

\2’?5 expr ets sed sUcﬁﬁQll&Flcet J}Qarﬁﬁ&t Jt@PEPevich& e&ﬁ@le&r &rﬂ)éoﬁﬁmc(mrﬁzl&lﬁg-ﬁl))xrég he
a pronote ct n

Cen B oMY et R thn S S U Pl Tk S S0 By

met hyl t r&énsﬁé%ﬁ@% 5i2Ah343i 1,198,098, each of whicl isriwerp@ralePi@rarttosfer@e® Asinghal i n

Al CATA- BX1  gdlping mbaalitidd We ﬁlﬂ]uﬂe@c@@m1&@pingg&@drdeﬁﬁMo§)&grhkctn'c?n Figure 2A
i ncl udes four m crographs show ng t hat P signal in reconbinant

35EBV virus is induced by treatnment with anti-I1gG Phase contrast and
GFP expr essBoref Igeriptiexad thefrawingsi ng an i nverted fl uorescence

m croscope. GFP ﬁ%ﬂ%’ﬁ:lmwdas 1 GARY BatliaRs M 28I gt cwhen i nduced
with ant3b i l umferase was ex] rre]sas!:d u%cr]]erll g(c:t;en[crr.glntfth ta proEEt\e/r a S%H+(1:3)I r’E’]?eUZ% ' on vas
promoter was activated by TPA, butyrate, and valproate in AGS cells. It was not activated by
5'azadeoxycytidine, a DNA methyltransferase inhibitor.
Figures 2A-2C shows GFP signal in AKATA-BX1 cells folowing recombinant viral

EBYV induction. Figure 2A includes four micrographs showing that GFP signal in recombinant
35 EBYV virus is induced by treatment with anti-IgG. Phase contrast and GFP expression were

examined using an inverted fluorescence microscope. GFP signal in AKATA-BX1 was much

brighter when induced with anti-IgG. GFP signal enhancement with EBV lytic induction was
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detected by a microplate reader. Figure 2B is a graph show ng t hat
t he signal induction was suppressed by drugs that inhibit Iytic

infection. | Ainhibited the EBV i medi ate ea
expressi on. gl (\é‘ﬁ]?‘gﬁgc is a graph showi ng that the GFP %%’Hg%ﬂ

cells with td@@ ak {ég?at(&readg{ i&&ﬁ@zﬁ)ﬁé 9:11):})13 gé}gét mgg&ﬁaYﬁhlﬁgon atsh TPA

antilgG or 5 aza
showi ng t hatsuwaef%éb%?%ﬁaf ‘dgﬁélyfi’criﬁfﬁ%‘% H“WP?PI dhidited BRERY m@‘ﬂ’a'él gnal

i n Al CATA- BXhrighd BTA Exbp@ésion. Floutd 2OMSa ph)ﬂiblw@-fghhafiﬁadmlﬁgnaf'm Helﬁl‘ea’s,bvxhol e
virus assay. e library.
on t he ”hght %gl'he(fm g;'oxg]ﬁterdnvgxbﬁ%l}’yngs nofAce va%gl\}'qﬂ s annlégn ff){;r ugs to
reduce t ardRgpotifige On the | eft panel, the fi rst 4 wells are cells
wi thout any treatige@t is a%&pasm@ggthbt\ﬂezae&mﬁcheﬁaﬂddtyhemteecmcafémvel I's
are cells treated, de yL |Hc i nduction ' drugs, as a positive
control. Thegl’;i'gl51 readi ng"was done on day O to elimnate drugs with
aut o fl uor escenc &iguren sipavy a Mvﬁ@ammf@ﬁﬁ%%@mlm@m%mtherezﬂtllewdy show a

remar kabl e ldaﬁaiﬁﬁs'ﬂaﬁi@soldﬂg g Gk GRRY., o.am%/n grepsl eu;sgﬁe ik ﬁﬁlﬁmnﬂllm?t‘éel%]d?' S
are consjdered as on a S s have
r eadi ngs (ﬂeldﬁﬁsg\f d‘i""%"&%ﬁ eggr&t‘#%ﬁﬂ gqﬁi X\%ER’@ g?”ftg@‘ﬂ‘ﬁy 10.
Figure 5 is teatiiem, adh agatrrr@hovind the tdwat 4 wills grs ceklmmmdtwghlyndlumtidnyti c

infection i ninEBYs ¥Rki@velShitol. | B GEP reEJiﬁg waweon@as@ay% to eliminate drubd Gt 8to0
nom de can .i nduce BZLFl

shows that the conpounds_Trani) ast an
pronoter .in @@?cﬂﬁn‘?t% ‘%83%Pﬁ“‘“ﬁ@ﬁ?‘dﬁF‘&?ﬁ‘?ﬁg\Wﬁw§ﬁW t 4fEst RETT
(Ara-c) resulehd, anpgadings rraperelele foyitis age deBderen bt i lomgar mcBagmishavedind

epitheligl Gghd \5611% Rav¥ bchdifs bﬁw%sge?/éu,ﬁ,be@% hﬁtb@eréslaeessw figr mul a of
Ara-c. Figure 7 show ng Ma- ¢ i nduced EFl pronot er

in a luciferase 5@83“%!5?55‘?%”‘7?‘3"?‘”& g‘at\f’élhgfw}’f"ff’lwceslﬁlf\)ﬁ FFQ"”(‘H&PVI\/B c
i nduced ZTA vexpeefedimhe tvnads@dk. cel |l s. Figures 8A-8D show results with
Ara-C. Ma-c Induaﬁggekmwgmﬁ%\écb o%ﬁsrrgnﬂasan&e%éﬁﬁidl: Sl ppel | al
cells in vitro. ure 8A1s a Western blot showng results in EBV
posi tive celpf"“i"feﬁ@ CRrerinl> ol and SNU719 that were treated with 1pM
Ma-c for2048 hour Biguresh-Klsbee Guantie(Aasyayue Arax induged BESERMinGEtiohhe
EBVI E gene hypassale R.ﬁlef;ah&n%lvﬁr% %m-. ?A awtaymm@u%&@mnh.!us)mr;r pe

i nununobl ot showed t Ma- ¢ i nduced proteln expression in the
EBV positi v &P i§q gk shw&gﬂ}aéf\rgeﬂﬁrca%@ef‘é PEqmpteRin AusHras ASa¥s howi ng
EBV- 30posi thigue 7Cyiy aiitsab] 18 slowihg del As-c indiied ATAvepessdéal@deelpM Ma-
for 48 hours. | npyRafds WK S50 BAGE RS ML %ld&%a yﬁéﬁ?ﬁmﬁ‘e@tm‘ﬁ%ﬁﬁ BZLF

1 protein. Cells were stalne BZLF1 wer e st ained
wi th DAPP( bicghsynd epenfiz) eells i viteoe [Fieare §A ise ﬁwcbéﬂsliowtnérqsw iEBnf ect i on
by 1 p. M Ar gesitive kdliJinescA KT A, 8CH addéSSIUE [ thdd vere tredicad wiith guN¥bAre-c fsndiced EBV
early lytic show ng
Chat /e e dl e e 3kl or SpAHLE o ke K oDy hliiog BB SR
cel |'s were PRERIHFTAloy Thaimpeneblot Swwm%mcgﬂduﬁéaﬁﬂﬂ PRECIPCR

i ndi cat ed t lgiresEBMn the EBV phiiMie ciiyiesn Bigire BB pmside ik nidigyrdphs s&dmﬁg‘EBN- Ma- ¢
t r eat meny.

positive lymphoblastoid cells, which were treated 1uM Ara-c for 48 hours.
Immunofluorescence assays were performed to detect BZLF 1 protein. Cells were stained for
BZLF1(red) and nuclei were stained with DAPI(blue). 40% of LCL cells were induced into
Iytic infection by ! uM Ara-c. Figure 8C is a Western blot showing Ara-c induced EBV early
lytic gene TK expression. Figure 8D provides two graphs showing that Ara-c did not activate
35  viral replication of EBV. LCL and SNU719 cells were treated with 1 uM Ara-c for 48 hours.
Real-time PCR indicated that EBV viral DNA copy number was not amplified after Ara-c
treatment.

-8-



Fi gures 9A-9D show i ndoprofen results. Figure 9A shows the structure
formul a of Indoprofen. Figure 9B is a graph quantitating results of a
| uci ferase assay in AGS showi ng that |ndoprofen can induce BZLF 1
pronot er aV¥OI268¥NR41ET qure 9C is a Western bl ot showi ng PEEUSIAHWHTIL en
i nduced ZTA expression in SN11719 cells. Figure 9D is a graph show ng
t hat 51 ndopr of enFigies HoiD thav indepremresplts Ajguiedfshoa e srcir farr o

cel | s. Indopi@fehi.€ Figli@ AB kQAGraphQuantithing RANNIA McHGEE hSay iFAGSISBwhH A

Shows (w0 0laPNSapedledil Rad0Bald O @%QSMM%@%O%&%&%%@J@%W%

results in a lucrferase assay AGS celTs, show ng ort eZoni b
i nduced t he B¥infgprqfendedyeed ZTAexpresiomin SR calls. 1580 91 i§ B erapheshesrize i ows
tA Pa Tit ng rlﬁ\t‘iloFrBﬁﬁ Ia:iga@mdbceiam@u&@lB & ﬁep@&ﬂmsmn%hsaicaus.t he G!:PdassayZiTR

- cells.. FI I 0 that .Bortezom b-1 ndyc
exporooston in RakETRaShSoc ARy HORRIHR s EERR LA Bt B TPt c e
EBV viral rdpailefbrandlshpws qrantilatienedf fesults Radiciferese bssayie AGS celleahaningihat h
éOn:VI F_or t eé@&h&o&mna?ceg%ﬁsiggnm Ilwa,ﬁi. eIk 26 @gndhdeH EhodSmhaur s. |
eal -11 ne | Ca X , I r CcO r .1n ease
Dot ol Fi ghp SorpRin bGP i i o s R el e i o
the str uét uskovsdrnidrtezoddehdiaiyditdapression Fikgel pells. 1HiBiIr¢ WCahgrsdph showi ng
the ﬁ;lant Ih t @o{t%&?@fm&&ﬁgbvsri’rﬂ?epﬁﬁwﬁgm a8e R%%%éﬁéu‘efén@&ﬁvﬁ%ﬂb?m These
resu S SNnOo al . naazo | NAUC e rono .
Figure 11C }ﬁ§“%f°‘a‘}’z‘§ﬁ?‘g‘ﬁ%@ﬁ ”tﬁ%ﬁm'gef“"‘%%ﬁﬂ“%%% r@%?i%ete”%ﬁﬁ%&&%‘gyﬁp
signal in tEEVEHRIREsayy iumbtives hGBsBR0Holdel [ s. Figure 11D is a
Vestern bl ot shoupg: Ak sNRREGLAZ &mﬁ!%&qlzgﬁl\%&é@%ﬁﬁm@mﬂ LCL

cells aqq Al CATA cells. Mebendazol e al so i nduce 20vira

repl i catiPon °f Heqerdazat liguze Hids aggmph shogme the apaniiighion of ety g cieres
quantit ati omssafin AGakells) TiescRERsbauthitdebépdizbls ind@rdiht BELER @tbmatet A 1pM
Mebendazol e fi@r pifie MRYE$ grlaﬁlﬁﬂo%hmﬁﬁhkb%&a&% inzﬁ@é@l'%ﬁ'tsfgﬁal Bﬁ%

i ndi cated that EBV viral copy er was | ncrease 0 20f ol d.

i gur es 12ASTBEsSHTb e ARSEM6HE T BHED! 1 Radieaem Bevbming iy Mebigdaol

expr essi on. indu@dZRA 2pis2onamCCIIRE: ad aKAAAuelb bMetiesdagdioamdongiueBEBTK ( A)
and Zt a onB) | L . t o dtt's
ol 1 e PR O DA R L SR p R he prlabh (MBS ) 21 e
and 10 pg ofCRFBE] fellsapre freatrd with 4:M Mebepdapalefor{p hewrs M  Fi gure
12C i s a gr aglecteh ®eslige PORIndidital than EBY efrA DEA&GHyinuinbey wheifdr@sd@s i N a
bortezom b dggg- dependent manner. AGS-HC13 cells expressing the Zta
pronmoter were treated with bortezom b, and |luciferase 30 activity was
measur ed (Fi gur eFges) 2A-Ag sy fhat foBsromib induces ERY-AK apdétp exaecesion; FigupBV/( +)
Bur ki tt'28 [ EBV4nt)2B\kainAyun&BNg shywieBBY-TRYA) apdEta BB prossiBibkawide’ S [ EBV
(-) Alcatal i i i b (Ej L
Genot es. Bt Er S p g fEBUARE ol RaBphinpARb Ry ThRHL Rl ki vad
Bortezonib tfﬁ‘@%@éll‘irs'eﬁ Pafefe pesdpe e sepriiqd b3 A YATRE-NAE) Figyes 1BBV avi r al

| Oﬁj (13C) . ghptgtisvangd (BAZiaSucHergse a@ihitﬁih@wseggl atboRezerhib a6k-defendefit@ahdeng BX- 1
cells 35 e L ] ortezom b at .4 ours.. Fi.gure 138

el udes. ¢ voCsns iy Splesle il ZRAEEP U Blea i, DMl bRt D0 g
hours. RPgupsvitzes msasaredFigsts 130 vicqvgulginant [ 'ChFlAGTineesedin BRV(oad as
nmeasur ed by Birials {HEWIFE) ARG EBVI(WRea) budhdt EBVE) MR TEB N QYA REh) Gila#hg t at i on
of viral | Oggnneln{]wi%%\o/l(te-%))mi ?ﬁl recﬁbi.s‘BFLr’ ngtfsqftk? sl\Mp rc]nne.Xpr ession
vector carrying | super “représsor | Pstyand Coftrol vector as
measur ed by real Bgyes3POR shiy SayrBogezpmik ugmgulatgd G expiesyigy 83A sioMBhg a
ti me cour seadfEBWRirai&d of3C). JFhte] 13K isAdrdpl showing the effect of treating BX-1 cells

35  expressing GFP with bortezomib at 48 hours. Figure 13B includes two micrographs showing

GFP expression in Rael cells at 48 hours. Figure 13C is a graph showing quantitation of viral

load as measured by real-time PCR. Figure 13D is a graph showing quantitation of viral load
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Burkitt's |ynphoma xenografts [EBV(+) Akata] follow ng treatment wth
bortezom b as 5assessed by planar gamma scintigraphy in vi vo Lar ge
arrows indicate tunors. The dark area (Figure 14A, small _ar V\%

repr esent sYPEAW¥12HP2I di ng of bl adder to inprove the dyﬁﬁTﬁUEZ“P%{ d%“of

t he i mages. FEach ani ma has. o unor placed in g% | i

Figure 14A REPY(ABEe EiJt E%éfe‘i}ﬁgé”“ GIREREHER VErO SHTE prRst ’i"%%sf‘)é wi t h
PBS only (cos)adlchntrol vecthi ag mesurddiy, red-timoPCR.wer e vi sual i zed at |ater
time points in the g ﬁ&ﬁ@i%&ﬂlﬁ%ﬁﬂlﬁwﬂnga%gcﬁﬂé$i%EtQIEE'olP@”’I | FIROSS are

10f rom represent at'i ve ani ma ficed for ex vivo

bi odi st ri but PR pphomy Jengerefis SERY @A RRARIT R FeoBey Wit bepigmad %
" Fi gur es 55Asandd gBnsipawnd femtigraphp inoour Begeefroupitditae nofiord. THe &K ardal AU

b th fs

ohi saton cor et R Rt %wﬁfgé‘%%ﬁ%l%ﬁe el 3Yler Wing BB TR o)
in vivo. Arrdwsipases Ea¢ hahese mor alecsd PH‘G&I“QH%‘%’ ePFiguEd i "afiREl  has
one tunor plgpeeewiskyviideinkhinikpretagdivieh EESAnyi@wsol] 128dire HBAumbsINDr

t ak t 72 h C 5B
gﬁoa/s e[ iz 51]wi£ﬁo\}i{j§llze{ at a'ier fu%‘éj o‘i)n‘Ps']ﬁfh %geé%(ll ﬁ{'i‘.Jnalé (le%e&i%%n}l %ﬁ‘% Sges

bef ore rHdi ofpwarreweﬁe@m"ia @ﬁnalﬁbﬁ‘mﬁrﬁ ww%ﬂeﬂ Bnex vive Pﬁﬁﬁ@bl\m? with dagadepietedyi t h
bortezom b (qhafigstighly in>¥able 1. TUMDK t| ssue i s shown in blue vm th bones
(from CT) shown b re 2 6A—16D upt ake
of [19] FIAU in & %%ggﬁ‘rag%gga%g f%%%ﬁ@&%@fl i ny\E/”i'Ovor Fi gures
16A and 16B Ehdw Bwhitowageead idka @bsntghaﬂbotmnessengqmve@ﬁi ed to

constituti vetbﬂiogeapﬂf/mm&mmgﬁvhﬁ lépﬁdﬂ@%@@mf) QWb ArbGECnaingt 16D show

ost eosarconme 143 o am engi nee npty
Dector ( ragsfor i A b S Fa TR PRSI Site ik AR B8P Cxe e
with |arge ahews S]] FIAG toiwr hoiake Gét?- b splieraadiphidmacewsing frjectinny Bighre 15B

rfp[ ﬁsents | @&k Sﬁ]ﬁhﬂlu le(ﬂ'ftuﬁmg}?atbbﬁaﬂeﬁ"wﬁr@y foHﬂfo@rVSef&r@e dynam c range
0 e i mages

ures 16C retreated
o t h bor § e GBI PG EHFa At REG e *PRatT o
up- r egul at i. grenof tisspedeshbw inblukwitheeees tfrat CTmstmm imedount for FIAU
phosphoryj ati on. plsh@uiea-kh a}esim?geQJh@\ﬂh YbATT [FLZ@HoF&McJIﬁa%}Je

di stribution eng ft 30nodel
admi ni st er eosphsﬁ?&ggg#&&sq@( "‘t"B’g PSS ‘éé“dequBF‘Lf‘f"’ #‘E"P‘F‘l ¥\‘/"{%’l“Ff(3 +)
tunors. Ani nmbigee(e8 tofcomitubratyfexpressthe BBV 1K) (THEBE). Saors FiCeadl6Brstont | ssue

di stributi onaRASMhLG3L Jﬁl@rs B&weRthanPdn ﬂué?:ﬁ‘ed'vﬂh %P&a%@b \QEI&E(V%Q) TREN gram
tissue is shown. %ures 18A- 18& are how ng tunor

growt h cur ve¥TOENGEPE GRS BiispeGr ulEke %ﬁ‘% Wfi‘ﬁk EEHEYF t unor s
(human 03% eosar caliarrds) pregepis legd shiciding@fihe Hladderas mipjovethe diamid Binge of
expressi ng tHPE S, (Mﬁﬁ@ho%ﬁm%%(i&f%dléﬁﬁeﬁ Prefrte8 WA Soreofiéh (Eﬁyg)-” O

were treated IV wWth 1.6 g or. buffered saline. Fiqure
19B show t unf®PetgPEGrheteobeey ef}cswefeg%lwfmlﬂ apfigseriat mightaseosnt iy
tunors wer e RIABab@phowiatibn. buf fered saline, 1 nC [1311]Fl A_U or 3 nC
[1310F' AU. Fi gur ;. 186, EQ?’A@I}&W*@I F@X‘&Hsshé”u.stt%%%n L G &‘%n'agaff rom

engraftnent of adm xture expressin control Tunor
cells thift viedel {r uGid BdUara pimnisterpaintrayengysiy)ie-p ml?éeﬁaffeﬁ iEh BBY nt
corres ponds T+ Guradis. adisals (JAet ea@aime pﬁilil)/}verashdnﬁoe@ﬁﬁ tiSGedsetmtidnl Near
[ e9r essi on_ A LoploOllroenl Binc i I6RED) bR BARYRS1 (hn, 95 Of the

sl opes of be

Figures 18 A-18C are graphs showing tumor growth curves. Figure 19A shows tumor
growth mice with control tumors (human osteosarcoma 143B cells with empty vector) or TK
35 .expressing tumors (human osteosarcoma 143B cells expressing EBV TK) were treated 1V
with 1.6 mCi ["*'1]JFIAU or buffered saline. Figure 19B show tumor growth dose response.
Mice with EBV-TK expressing tumors were treated with buffered saline, 1 mCi ["*'TJFIAU or
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5/ i near regression of tunor growh curves are shown in parentheses in
t he | egend. Fi gures 19A-20C show tunor grow h curves in nurine
xenografts. Figure 19A shows EBV(+) Burlcitt's |ynphoma (Raed Fi gure
208 shows ¥BWUJ2485t ri ¢ adenocarci noma (KT); Figure 1BCHEHRYN#04811
KSHV(+) prinmary effusion |ynphoma (BCBL1) were injected intravenously
wi th buf f er &G4l TRAU. Figufed 8 showa uimaeerdvah inoweds r@aitirgfennsenkraftomt ¢fy

[1%%&1:?;! GU aéma&e@smmbrx @:{pre@ﬂfgtaﬁ@&mr(g mfn{a} de BV ward rbhQd fith h 26 bé M
oln correspo S 0] ani e nean,

ey Vs el | T Pl SRER R S samil e B SNL e AR o

i nterval s ( Qingar 85%fsiopfre plotteds Tpesfidefice bwalsf((rlt%%) niskerslapesgf ssfiton  of

tumor grom hmsaufeg,%ﬁmﬁeﬁmﬁé} mcmwp%@s@&nmséenm@sem%che%%nd Figure
20A and 208 show 125] FIA SPECT- CT i magi.hg of tunors_fol I ow ng

15bortezoni b trek o dumass Arow i sees dmsme ey el s Figye 19 i nona
(KT) tunor ahowEBNGU Bsrkpat si lyrn}iﬁbrgu(inBelﬂ Bigurs PABsBoWs BRSKN Eas)ricl ynphoma

(BCBL1) at %ﬁen%iﬂnﬁmpk ; Fng?el lb@\é\ﬁo@vg k Ma&% eqmﬁ’mjn?%}ébt( 0. 68%

Col or bars indi.cate. the range of as % |
in (a) and T'esdvsded "(‘fw)louslﬁr"ghl"éfeﬂ Saé*ﬁ%m’fe@ﬂ ﬁ@aff’li%’% hopss
radi ot hetOapy “MBIAUK Biddzdtibyor twriéBGBLolbyed 20birglattby 2 I[FSAR. Bcnfihe shovvi ng

2 educt | on i SN LBl Ol kYR Gd SF R AN IAHLEL AU and

bortezom b. TR gure IS a schenmati C gram yst ander
ef f ect . P1°“BC'|=|T§%1~“r°éf deacejigerypls el PYpNiobHe Bopes ﬁécsg@élﬁﬁf fepressiep BdPmeis ed
for the Mntgewladihves feshbwil iey@tntdas inmiliégnacal cul ation. Cell-|evel

activity distrib f 8 . 25 of
the cell_ cl usterHFdsQ%bﬁqo%&lZ@OS%‘gg %ﬁ tﬁgg%g@m%#'ggﬁfte&%e {#o%n ing up
activityl> Thowsrem RemaeFigre 24 sheys ag EBV () £351rig pastinopms GED(S‘H“%%‘ Bpposed
to total upthadep.i Flrereld doweLkSHN(EMyhphok@CBUNRL 48 Buk £PL YaR®WSt ant .

Accor di ngl y fdbcgtsé@mB}(]oHﬁgr{ %Hopgfané&ﬂia% thetr%néé %6‘5’@1%?% dlé,%gcygﬁ}: ario

have more actlvi han ose In

intensity v§0@“r/'€9§a)afidﬂé3‘éé‘tﬁbi)1 ty is uniformy distributed within each
cell. 30Figure ZEgLSé‘mvnonﬁQﬁ@anﬁHmUEulliHraﬁcﬁlgfaﬁﬁlﬁrI(EfHVﬁﬁmr@(ﬂ@]}ﬂ‘ﬂf ). and
spati al ,absor bed r.am rom

mpl lion 1311, decg géfzd %%)D%?féoqmg“ uam%ﬁ’w& oéSIrzeov\lotl (1‘h efﬁﬁ

(bott om row) 8FI @’ﬁ@@@m‘%fect ed. The dose-vol une hi stogr ams (1st
col um) show t heFiguiizas a Rentaed du@mﬁryghmgst)le “tolddnddn af¥eRs. ecel ved a

particul ar abs Orﬁgu% ﬂos.s ae de%ﬁ(:tfoﬁ)& @2 %&;{mipf dteltusgl fc\)/r etMon% arlo ce]ﬂ-levFIe d

corresponds to t PRI O R s Rl
above the 39¢sinpify éalcuEV@r yelisyel Pwvmhfbstr@@aqﬂtf@'rag’fomscnerc@m&hﬂezylddle
corres pQBdS of the dell Elusd HRREMNTrd 0 50 ahiE106% bEEe RN t@dnglup gétNit}d Ul@'exzﬁiﬁﬂe' at

that positi i ’effect1 i aﬁgw{ty (ﬁ.gnbul:g]neas 8&;’5&%?&9@(13 ; Othé[ tgteal agov?tlét Itl?e%mor is

spherical tunor su seq uences of
bact eri a an¥ept speitant cireerdisghp aeihagn ‘Mﬂgﬂrﬁow iﬁée R‘r“ﬁ alsthﬁsl Wv\ﬁlﬁﬂn@m hayegnages ef ul

i n the met hadsitydfer de@ran !]Wﬁ 1} m@mm%ﬁ&k&ﬁﬁleﬁﬁﬁ@e@ﬂh%nﬂa if Hfiformly

| NVENTI ON 5 ht%b'te% 1tnleg)c leatures conposi tions and nethods that are

useful for ng,

3 Flgure 25 shows dose volume histograms (first column) and spatial absorbed dose
scattergram (2nd column) resulting from 2.5 million 1311 decays for 10 (top row), 50 {middle
row) and 100% (bottom row) of cells transfected. The dose-volume histograms (1st column)
show the number of cells (y-axis) that have received a particular absorbed dose (x-axis); the
dotted vertical line corresponds to the mean of the distribution which is also listed above the

35  figure. Every dot in the scattergrams (column 2) corresponds to the absorbed dose received
by an individual cell at that position; the dotted line corresponds to the position of the

spherical tumor surface.
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for the treatnent or prevention of a neoplasia associated with an
infection (e.g., a virus or bacterial infection), for sel ecti ng an
ef fective thera%ﬂfor a subject that has a neoplasia, and f

nonitori ngwf)l"rgqs Otic effi cacy. In other enbodi nents, P‘ET{HS%O?F\P@fﬁlfon

is useful for th tretrret of bacterial infection t he

treatnent of a baABEARFOY %?ﬁ*ﬂeasf"ﬁ‘F“ﬁ&S°£b3658‘taé‘fiflla‘r°°fﬁipﬂ‘iﬁ§ﬂg&%’ﬁ‘é’“1& nase) .

I n parti cul akingpheldebmentseiyl it themethodesftthednveitioovi des agents to nodul ate

viral gene expression in order. to target radi ot herapy to tunor

ti ssue. The invention is based | ea in part, on_a nunber of

di scoveries, which are PWPFBQESHRHWQN&E‘} IW@NJ\%PNThese

di scoveri s i ncl ubhe intvéngon fei@unésichingaitiond Andahetloyd thee arp e fibfot tnﬁlbtdmagipg,

Conpounds an?’ Iil@ﬁéa Cll’{ ”Flﬁ&nilcui Eggneto Egpara%m:]&t%ﬁw qﬁﬂ ecgoln Of
e t

subj ects suffering I Seases assocl ate viral
i nfections \APPGte'éﬁ'é‘feéiFf%‘thF"é“f“tgaPF@%E‘Y?é‘?WPb@Fﬁﬁ‘bJnythP'd’aﬁt%@?Fdﬁ? andnd t he
nmoni t ori ng ofor mb.emrpgem&apameétﬁcaa)aqyoma efbiiinepia fhe@ivkiRtion BASEAT R the

discovery t NakldfRh Backiif meéﬂnqgg amea'oyaob%a%@g@m&%gl‘gacegalt reated

wi th radi ophar naceut arr virus assocl at ed
with a vaPi etymigme h'aqS?)ghla)ﬁ'@Péag emthﬁ@wp_is\ﬂwtwwwrﬁ@dqt RgTAIS o oyt | s
ei ther not expl @ssaﬁre@ron lnforcﬁi(@ﬁzﬁ@ii@diotﬁ&rapy&ftﬁndrﬂ%é a¥i€inSentich 1&5\3&1

20 t ed EBV- T
“nduced | iR b pbRRAIUREARE Sty Spr g S BT by, B

i nduct i on. | fisepyeripsgnciide g islenfi 94&015? lm@}age in Pltmo@p@nds and theu' use to

gem(;y f 3- E—5nﬂagui&u6r§&khdcﬁbeﬂ@FsUEJ&&Q§ffeﬁ@g ﬂdnﬂmsal&soaﬁtshm mnvo
1 odl st I’I1 ut

h t ak
retention” of Vil i%"micms‘bw °&d al“—lf'ﬁﬁe \tf\’/at!seat%nﬁnegsﬁglqﬁe%‘ 5P 8}‘11 z?”néxfpr ess
EBV- TK. Pl an@?rargam@cﬁwpﬂ@amtsesﬂ/(ner)hseswmt tumsl‘SIe’}mq;hwab(enogr afts
in 25SCI D ni m,pqﬁ.asamaﬂmtueded[va@sadldﬁaﬁhhcme@d ization within tunors

foll ow ng treat e bor.te These
results indicat gq,{lp na" aerra"élrlu &IB%’?B assf’m‘%#agl ﬁvmgﬁgﬁ%?‘l%a?‘éle %—Bﬁ%ﬂ]}'ﬂé\ét ed

viral |ytic thyodiae kigee (Ebj)lﬁamewh@spmecbmsww¢ssebatsveu lqvelewmuqﬁié‘é such as .
singl e pbot ORsRkSGnOH mmuécﬂdretnomwmem‘es&&&%)m&a&d iPRd FifoN

em ssion to rmgql;e? R eth gh p;'ro)mtote v1rall1|3ft1c mﬁ%c%?x% 2&( vuarg asgayp \glw[ﬁ%]gl’edfugrlo r} using a

mur i ne xenogrt
' 25J] 2' - 2Ldedsmyp- ﬁa@ﬁaﬁ@*@lra@(ﬂmuﬁu&mswe €1 a151 ALD st ea moshictist{bh @S AYEd AU)

could ?EB{/)arﬂﬁ{ CYIF AU ShREA St ﬁ'ﬁfz@cé §§1$étéh€lo@d3 ragf)%%%r;z&gglﬂﬁg&%s ﬁ})&glﬁ\s Iforré lIs

vi rus.

pol ypepti de &%é’fpécsﬁlﬂﬁf nglﬁ 3@%‘&@%@3 I’imtg’r‘i‘é Péﬁ% SEiRerk S Ay eRb A AR e al s
(e.g., [2811¢PAlr dtreonsitayd('CHFI3UGgalizatiomiwitin owtots fglowing rearinewieh dneinor

regression. smﬂﬁ&c&%%&tcwm@z%mwrﬁes@&mnt@}ﬁeﬁtétﬂefégmﬁwo%ﬁ%ny th tunors
t hat constlt#’tlvel expresse as wel

B
natural | y- i nPERREEPERSY t"tddﬂfﬁlgyti?é}dr‘c"ﬁ? Wergdmpéwmnfa@aﬂmﬁﬂﬁhea sugh g
gastric car cinghownegusivecrputd wabdrphy (SPEVI) bal pog@memixipt easdphy by
pr et reat nment P}M h bortezom b. Marked changes in tunor growth could
al so be g)mk;l eved | natural l y-i nfected Kaposi's sarcona herpes virus

(KSHV) tthors fof¥ i ﬁé?vf”é%‘ﬁ‘iﬂs usipg § Pune sirosrpbnedsly b ipeyA d¥t ed
enzyne- t ar get*8i2-lmchi-24tdogybe{-BETR)dotrintl ragpiyiofimbisidad EFFFIANR touidtbe tasgeted

feasible to tstutfsgrexpt,é;u%%%gster"aﬂa.pmf{a%@ymgxldapﬁag?@ﬂg%%@ ly

nodul ating tunor gene expression specl exanpl es show
that Trani | Z8pressipgiis yis) pelypspude I bresisd W@%/‘P%Y?PS‘HF%"OP‘WH’@F!H%I e and

(e.g., ["'IJFIAU) to slow or stop tumor growth or to achieve tumor regression. These
35  outcomes were achieved in xenografts with tummors that constitutively expressed the EBV-TK,
as well as with naturally-infected EBV tumor ceil lines. Burkitt’s lymphoma and gastric

carcinoma required activation of viral gene expression by pretreatment with bortezomib.
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Bortezom b act as EBV |ytic induction agents and are useful for the
treatnment of EBV associated tunors, the invention is not so |limted.
Met hods of the invention may be practiced using any viral lyric

i nducti on WESAW/12ME skilled in the art appreciates thBCTHERHSL
obtained with EBV associated tunors are generally applicable to
virtual |y arferkd shrgss indumas growthgould gisobe aeheaveskinpptully finfecteq Kapgsi's

i nfection. mﬁﬂa\&ﬂii)esVibhd(KGHV)”’I[GmEX&ﬂT&bﬁ@boﬁ%ﬁ%Iaﬁ&aﬁtﬁSBbﬁeﬁorﬁEﬂﬂﬁ:\i@d

wi th FIAU ang, it gl EBYELCREM) AL WGl 0ASSa. SURI LeSH S By

be extrapol a er virus hase sTassoci at ed
Neopl asi as Imﬂ?faeYWFBameqgwﬂb mopgafing fumopgestxpratsion Akhorehapepiliei ety of

| ynphones angangas giowma’&amléa,n@ﬁmnoﬁnds aﬁ&ﬁrﬁﬁn im%ﬂssﬁe Me&-n&azélgﬂdv HHV- 8)
i s associ at Wt ese

o o0t he e g3 BV Buf Db RN Rt G el oY o ot

i nsof ar as talsﬁe@@emrpm & inyentier iahgtyo ilwmfeé»cMethods pfrhe lpentwe manprpragficed

| ynphocyt es u@aﬂ any'vﬁ"al @a& in@WRtish aga@amdexmédlm @é m{aaﬁedﬁm‘s@ﬁt R islangq ar e
tunmor cells. S-associ at rTI}F @PO |caﬁ %E @grom mat e
20t unror - sped‘i‘ ﬁﬁ?% | PR A EPPRRRCABYTALY Y 8°PATY

r adi oi sotfopeassotigedhdthpeizal ifactio. Wisreaiyn| whie peEwalpsdelrabe dlembigachieved
denmonstr at edvuh?]ﬁltﬂéﬁ%irdl @ﬁWKﬁ{\%Sﬁyﬂﬁhﬁé@&B&rsﬁch@éb%'?x?a%@&tr!}!oia&dthe

her pes si rrplﬁ‘l HS 1 % %/m dine |cinase (TK) gené to nonitor gene
expressi on iPRTPEYEHE T KB Shy setting using radiol abel ed nucl eosi de
anal ogues. The abi I ity to devel op new therapies targeting cellular
and viral nBERRQUhSGariiBYRYS has been limted by the virtual absence
of 25expr.ession of TK and npst of the other en fymas encoded_ by the
EBV genf}r?e in t uksieEindiamEvs (EBV) is aspegats withgyvagey o7dam P&ﬁ’ﬁ%ﬁﬁ%“&fﬁ@&‘t‘?%al s
to specifi c KepstSuasonmrtepeddass ESHVNHIPY8)xin tssdcael witlosarcoleartd hverpagnya. of

mal i gnancy. &E:Qa%%él%a&é ﬁﬁ&@m% R gef,nblﬁe SHed aéﬁﬁeaﬁ?&lngﬁéﬂ§mﬁc§é}géﬁm§&m®20
on B cells wth nmonoclonal antib radi gconj ugat es, "has expanded t he

appl i cat i on *dfiese Héﬁszﬁﬁerﬁfal%mfead."aa: P%ﬁ%ﬂtb%ymp ang, GRpticps na%fbnﬂléved
w t h ext er naf thbisfroreddellcidrenorsgR! Tlak,| viradistosiettEdetBOkaheae hgsoxindte s e

appr oachgs ;ﬁ/ﬁr}ér-g)%m“ xﬂatébﬁﬁic ,JQMWLJE erhSYly tQérgﬁﬁfMo?sﬁéff(@ B f@ledfid NIty Of

t he anti bod t ar get I 'ecul es or ar macoki netrcs of .the

anti body. EREHRCAFBHY Wf)\’Fﬁ'l‘r‘éF?"Bﬂ‘mBi ‘&équgﬁt?ré'asg@ veqtympepeigsepri vl e s
of t en i nadeterpdseimblex 1 &mvilbmﬁyidmah@@d @d) gdhewoajpyitor bene eipfeedionlifié geAE ES,
the physic a hex% e@iﬁé &[n% ?a&gi!oﬁ&lé&%u&&?xd%&lbQ)Qg Ymé 8)‘[1{(?“19 %E\%lok theqa ies

delivery to ce tments such
as the cent fa&etle%@dgﬁﬁﬁwpwagﬂaﬁ% h‘ﬁ‘f%BthF&‘“baéﬂtﬁm?%f such as
t hose i 1290l ¥gtksiich of DK@ Thdseds kha gther@atymes dntbdéd By liei BBV defdid@n thinbdells.

ISOtOpIC i odi ne " a 0 o 00, nor e
general appli ca’!th?or’ﬁlln‘c’r\(l)é)?4 %&g{?ﬁﬁéalsﬁ% ﬁgﬁlé %&Jﬂ%&,&%ﬁg&ﬁ%&%&[}; ff{]',ﬁ

i dentify apHiedPPat &atmasy- E%@&?emsweﬁwﬁwgce %Cﬂﬁe'iﬂ@‘raﬁ 89291@rPe| n
natural | y oeamsivit RehotliiDintisd@) Fadiokudjulids) HagexEBVedQMb]dlcth bmig@ehtw th a

radi of abe! eqolieRs) U ANM MM Rved LB BHARIRCOLRL BbijOHERL OF Che

viral TK was 5Suti I rus-assoc
i magi ng By PRPERGERES- é[ﬁesgﬁppma?haq m@@ﬁ dimited by the level of expression or affinity of the

antibody for target molecules or the pharmacokinetics of the antibody. Even among
lymphomas of B cell lineage, CDD20 expression is often inadequate for antibody-targeted
therapy. In other instances, the physical characteristics of the antibody conjugate impede
delivery to cells in large tamors or in protected compartments such as the central nervous
35  system. Targeting metabolic pathways such as those involved in concentrating iodine in

thyroid tissue with isotopic iodine is a well established alternative approach, the more general
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expression. Cin Cancer Res 13,1453-1458 (2007)). This finding has
been extended to provide novel conpositions and nmethods for treating

a neoplasig harboring a virus as denonstrated in vivo I LI L
har bori ng Va8 5)31‘31I9Ffs in EBV and KSHV xenograft nodel S%ﬂfggzoﬁ%ﬁoﬁ%a
i nvol ves tar etl n cel h r

| nduci ng agePetBHALTTD A FHITGEReTARRON & RS ebertE eredle. The
physi cal andathbreysi cal propert| es of a radionuclide for use in

conposi tions and &m&lﬁeraﬁ bty &Mﬁmg'n%br @ens%haruom)ﬂﬁ\a&mdlbauﬂag@
sel ection for rad|

[ m ssi on
must be constHér %‘H’ ddﬂﬁg"ﬁ’gf H%{?F‘?s ?ﬁ aﬁ““?‘ﬁ"d‘ﬁia F’itcéger“r ﬁ@f
transf er I LEM)ized{RuelRKi vl iMirugshdeialed lumonigaguecby andn@ingef vkl geev er aI cel |

di amet ers, féstgr@zm B8 A3, mbq&ssﬂfﬁﬂﬂ? TR FRGRAORS flelf eliAaZ4 NG and
have a range |onger than al pha particle emtters so that the tunor

di stributi orP’?"é’ﬁEl?"P’ecﬁ‘éPﬂsg‘°'§raéd ‘P@EQSS PPrEsfingameqplesia HarRoriBe HRS Py

ener gi es andiembundsices wingviak B@bdnnpmmbxa:alls ipBRAS and KISHYTxepetattinedsls.

because t he : Si i |4 1. ext er nal
18 ﬁ%ﬁ&qgﬁ%s SRR oD 9{)1 y r AR ROS lAdhé,e/gTa%zm

i magi ng, but also a Iat1on dose
appl i cati%bn *BT’"WP%‘B’EF?PSF‘CP‘WEW‘W%‘W%n to the treatment of neopl asia
i's not 20li m t edThephysdvel and ertivrptopatiesbBtadiolcidS¥r 8 SD@mpbsRidns and

neopl asi a, RQut, Gap thg %V@Hﬁﬁrp:}rgﬂlg 1QaF1t Mﬁ?se {op fOYl’ﬂE]BH%Lé{JYy e q\/ﬂe R

i nfecti on assocl at %@Fam a. man papi | | ona
vi rus i nf ecthepifdatyajsiop e beeoagieredt é@hwa{‘ﬁle%lﬁé‘a aighdingqs erey trayter

cervi cal canCEDefitche ldééll\kilmugsnd’ua-snéaeaaavm&nmaﬂ&:ad, 40480 im! Bea particles
devel op t ancer ti G hav

assoct at o ity P8l SARRE nERRhictdnder ok i BP0 P B

been associ éﬂ%‘@“‘ﬁ‘ﬁ‘i"@%n@ﬁﬁbﬁﬁéﬁw&’r‘%ffhecﬁﬂ"ﬂl'a'@éP‘Fefa’@tﬁ%’eﬁ‘?vlﬁancsﬁéreect| on

of a treatnemb 1rif@ft4?lﬂﬂlysmal propefiet, eéca@e &upde@ﬁ& of faméhb agosTRadnadBssibang Ng a
neopl asia a i.nf e¢ thod of treatnent is

sel ect ed. SUOEQX(E a m'ﬁ% V% Euh alao dd:{ o the whole dgra%an

oplasia ocirated with a viral

i nfection 30t hat TMHPIE@OP ﬂﬁiﬂﬂé‘@ds Qf@eefh’ﬁléﬁﬂﬂ torthe teapméng ofsiepdasia igmet

i denti fizd aﬁsmadmml&b@n&noomw&hmm aéé@cta&daeoﬁleﬁmm.:@fbem@ea fvast i on.
such subj ethS th(\:r% Pe Ivcllrea ilectl.on a5 oc?{ateﬁc%grlle@ asna % exampe %"u?na;[l gaphl((j)l%ntl fy
t he presence or a ar neoplasia fu unor)
Wi thin the sy lefe‘thonssﬂ\tﬂbe@ta@maﬂﬁ vn@ ﬂteuimiosmtnh@ftcer@aﬂ C@eerwes‘@afm ed,
i.e., tunorsad Haervuadoamed/wlmahe deycfdpﬁlexhaﬁcobﬁedﬁcdr MepsERLirueB gndi R Hebd ed as
ggﬁg\al'lbl_lg :8”%)3?)851 ft*dhm rll\éeg ﬁzllqng r e %/nlbagg‘é{rnphéu?f)%hlk \rfll}'/ugﬂéslbgenrr%gssomgid W V\;t'l%he

viral |y&is daeelppment offetsh lebkemhicced, are identified as resistant to
treatnent wwth a nethod of the invention. Patient nonitoring

The di agnhostj t h nvention are also useful for
noni t ori ng tdﬁlc"t'%ﬁgastéeato'?enémetg%dpI asia in a patient or for assessing

the efficacy of ﬁft&ggfbﬁgﬁwlég‘ﬁos'é@ghgﬁ&a nleqﬂ;lagg Sssociated with a viral infection, a

method of treatment is selected. Subjects having a neoplasia associated with a viral infection

30  thatcan be induced to enter the lytic phase are identified as amenable to treatment with a
method of the invention. Such subjects can be identified by scanning their bodies to identify
the presence or absence of viral lysis in a neoplasia {(e.g., a tumor) within the subject.

Subjects baving tumors that can be visualized, i.e., tumors in which viral lysis has been
induced, are identified as amenable to treatment with a method of the invention. Subjects

35  having tumors that cannot be visualized, i.e., tumors in which viral lysis has not been induced,

are identified as resistant to treatment with a method of the invention.
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5enbodi nent, the diagnostic nmethods of the invention are used
periodically to nonitor the size of a virus-associated tunor. In one
exanpl e, the neoplasia is characterized using a diagnostic assay of

t he |nvean8ﬁmBﬂgﬂP7to admi ni stering therapy. This assBYVES8W@EE1a
basel i ne that describes the size of the tunor or that describes the
susceptibility of the tunor to treatnment with a viral lytic induction
agent . Addl&;ﬁﬂ&nmdkggnostlc assays are adm nistered during the
10cour se of t0°nonitor the efficacy of a selected therapeutic

regi men. A therapye dlazndsﬁtqﬁumoﬁa Rehediveibh AL AL OUS fae/ﬂﬁﬁnoangﬂm@%@e&flac
assay of the | vention de ects .an |82€rea e inviral lytic induction

in a cell of*ff&? ﬂﬁ?ﬁ?eniﬂr ¥ Asrs P ettt g beprsnticdesiment MBF si ze.
Lytic | ndhu c tembediBonthe diaghostio fnethixds of thy BrentianrelSadiperdddicglymesoritanvie sieen

engi neer ed {0, Sk Y&odked AR Th Qﬁe%xénﬂal@thy%tlgsﬁays &LI 4808 SRS @Rospdel s.
The herpes si nEI ex .virus (HS I ne ki nase In particul ar

has been wi §&PX° é’H’e““ﬂ\“Pﬂ?ﬁ{?I\‘%'Q @P/’b’fgﬂfefiaéyl—-@vaﬂlwii”%“ he bradiae Byt

Epst ei n- Bar rdesilyesighe §ifei8¥he naote tpaiescribes tie sn&@@mﬁmtabieﬁkwmdrlm teeatvhanti et y of
tumors i ncl ydhng;s 9%& A%Lééﬁ t AdaionaY Ly

| ynpho Al DS Ilir( Eﬂ ! §9L| n' smlf %@ass %’E%p aryn grpitgcar ci noma
20and gadt riceUreR @F'ﬁﬁﬁ‘hm"“ﬂ’lr eE@i?aeP'I%fw eFte‘!;‘é‘F@é‘ttic\?@f‘V“ph PPOF y| at e

t he nucl eosiidbetifizeh ad effipacious when a diagnostic assay of the invention detects an increase in viral

2' -fluoro-2} gﬁﬁ&(&{xp Reeiror 89 QULAG inlai | pof ur (FIAU) .

However, di rjeuct pl l'anar cga?rrrra or%@ft%%grg%%gm% %E%% g%’som ated tunors
wth radl ol abel ed anal ogs of FIAU is not possible because the enzyne
is either not SS xpressed at very low |l evels due to

| atent vi raI?‘ “%Huc%meom st“%' ?"G“Lﬂ?f‘l on results in cell apoptosis
and virds pr oducYﬁTﬂtheﬂeSIhQYeémmeem@Pﬂ ipstree ds pgertstsiilomvakiets ofpewarthempppos ed

as a pot ent imbeld. ITRE RBxs J"uQ;FlexEBV (@SM&@H@MWK)mEB%T@Ea&S&H y, this

strategy couyl n_sever nf ect of EBV can
i rect Ty ko ViR ARSI b YR Rl by B Potel i S

Ganci cl ovi r vingtagsodiatest “G‘?PUFGWIOEWm@F mcldiog daildntic Budldtt’s bephael fost- and t he
lytic anti g&ﬁhsﬂﬁﬂ]yﬁﬁhd’nﬁcﬂﬂmﬁﬁﬂonm/Hgﬁhﬁ swéﬁd%avnakdphé?ﬁlg& LRirelngan the

host ceI fro tic 1nduction as a
speci fi cbt herdraTg]B‘c’%"cTcSrrcméﬁ\/ Tgsg%\é}gtwélhisefeﬁt%ﬁy g %‘%erﬁffttheﬁlé FRF R8PS ced
nmor e, becau3defluerd-deqdy-bdsS-lodpygeil-arabinofirinpededHAEB\Hdwevarglirery pver are -

cyt ot oxi ¢ apfarkan n@t gnﬂﬁnmﬂl%ﬁﬁt&ﬂuﬁ&m dm&&eey&%bgo@ﬁﬂmlpﬂdt nduce
a suf.fi. |ent nunher. of ce ave a

t he EBV | yt| S %g RN . | n? g 1
t herapeutic? THUST RGESH ‘Ht“f’ GIAF 3?{‘8?’8&"?58 T‘H%*Y B RS fiyg to
35reacti vat btevlfvealemfd-‘@genous EBV genone forfeits the original purpose

of specific ther@aymaﬁﬂontr&ensaldmaﬁ@ees £ vids! Hdﬁlﬂoﬁ hﬁen\(]bﬂap@{,mst tumDr
cell wt hout rt| nl?eﬁnor mal fﬁ vention provid

conposi t i on¥d H‘EP e 'b%fgpc’feﬂ&i Ii°ff8l?&g‘e’i?‘?yrf&rlEB1 ﬁ‘"l"&‘atfc}fﬂ'ﬂ?ft PEfﬁre“an’f ect i on
of epitheli tis sgadal souldi wak &RV erablsvelst e Iytic ipfeaiduciEBMeran difeettytkilhe howd t h
replicationcqf mé/l&ﬁddb%ncaeﬂﬂ'eslséﬁ%hxﬁuﬂfGaﬁdﬁlcﬁﬁmtsQﬁl)(joﬁc fohm(illﬁﬁe%oﬁ‘@m y

genes encode ul ators o Vi rus sion, includin the BZLFI
O BRI ot S canbetobtiee BCPTambEh AR st e Pt o om
infecti . ®Pre BZLF1 protein inhibits the expression of the

interferon-y recgpide o r2a¢ l}(l'@ﬁld@é@lgﬂ éé'atsﬁ/ec:lgg thb SrfE%"\lQaEEoyatetf'Et@l'FI$r§/ HENes
encode proteips that are involved in viral esl s suclh as the

viral DNA pBl'Y5FRPALEIRE PHEAT PSR ETECPHIEE0 Ut E\B/‘ééfﬂ‘é%yc'éﬁ%&%mm
structural pdeeitbs adpfiniftérel avdasages suificchtiinduge hOEBV Iytiadycie masifiiciant | gen

and the maj Aims&nYBIORG:BLYEARLA! GBI ORAPAnCALhAGybRE bkl

i nfecti ye stag eé}) virus and Eles VI I us,
vi r uses > melfA B °°f6°£°ff°5i%‘{ geg?‘%rgfef% Feﬂgaelwese\?ﬁvaqlﬁwwmd. on
ceases, but tht inizanidge ofkillingniel vites/pstasen tell wilhd@lurting normal cells.
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certain conditions, the virus exits the |atent phase and re-enters
the Iytic phase. The present invention provides' agents that induce

the virus he |ytic stage. Such agents are re

"viral Iyt‘a@ zﬁ'ﬁ%’g{]ﬁ on agents." Preferably, such agent Esi@gﬂg@ﬁé@i ve
at inducing viral lysis wthout havin dverse cytotoxic effects on
the host of on - Te hapmPiSebme Rl efphs e P b s

i ncl ude pr otlefadiomef spifiklidrdlowish ERYitchults wipwiictiveadniagion, with cretietintof wiok d  and
steroi d hor rRMRSs ofhiEched 0k OBrnRBRk Q85 gerRhc QB tdgalhtbik bAIBLRE dpdisldsS -

Such agents . . b ni red tq suhj.ects having a neogpl asja that
e hsaoet at atr g e BTR R bR iy Rt Rube SHERGR RS 1o
enter the | ykhe BZPHaseein Blibitheakpréssiangeithg ivtg g rdeeptiu end theecwfitybhe vi r al

lytic stage ifefnlyS shdl ik AlooRPrHRE Rial ASnRIREHGI BNA sMELs, such as
pol ypepti des can serve as specific markers for the di agnosis and/ or

moni t ori ng dfe YPYRA pebansearcing e Fasr d€'e epars papdeisetsia Peitinttififent s,
t he i nvent i ofirupincludighase drakaisit angdes arfdaire navjov envelbpeaiyzapaeein HHOsAUSer t he
substrate i TneHiEf ﬁ@&a‘glségé Be EPYiriddnd Riped Vil UGS 280D Rlsks, hlAker 25
allows it to be 1nmaged, It nmay be visualized using conventlona

i magi ng Het HU@! stagg Mhergrctipseyiralgyodugtipyreeasembut g ings rmgins @fgsapiyg/nder

concent r at exertdircosditivai, tha tvigusieitstiiedaténtiphage atirkdentert thelyebyhagl | ow ng t he

tumor cells to be. Vi i i L Lty. i .
ot abol [ sm i vi S e v proviqeapend s ks EPRE hATRE
i ncreasi ng chphgens areyeferrediic 3504 Wnindaios agt: ” tForittplapiel 2arnts e

[ 111F] f | uor etetixyyindeageird Ok Wthddbhying idver@@ibSLic effdde o @eRdsforoa t y of
such scafis 0.t HORL ‘}illa?lgéjceuclduaiolnla%gn% 1u&e£{>§c§?{a?o§ne%§ﬁbﬂ$n)ém§- Bolid GRS
wel | as malignant ones rapidly netabol1ze glucose. fus brain,

car di ac nus @ueocorierid g sterodihomepqsdrvpleasidenalags) ang pril-inflagieptpsy drygst Ppch

FDG PET | magkdng ma¥ Beadindingka gesubjedtd iacihg a@oan it is hodciated®@h B BtentOirala
conpound i s the ann N Jnecessaky o2y i§q}fa_j)ei cient to provide a signal
sufficient to visualize the presengé orabsence of a neopl asm

Neopl asns 35may be i maged using any nethod know in the art or

descri bexd hevigd naghe@egentPl anar gamma i magi ng, single photon emn ssion
conput ed t onogra (SPECT) -and pasi t.ron.en ssi t qr (PET).
The effective arrglg%lcf“gncoafﬁﬁl%:\-l‘/;)arlalrl)é}d ‘gsetggeeﬁﬁ?lébnVérﬁlpgdg?g%é’éggér?‘g"'ggéc he si ze
and wei ght peWpeptidss eap Brees spegificmarkaseforghe digenasis aagl/or genitoree ¢St cul ar
conmpound. Faﬁso@m@;@p&s@i h@paﬁnmhw}b@diménﬂemm@w&ebvmasfh sﬁiﬁsfjr;ﬂ@forﬂmai -
constitutes an_"e tlve. a nt.for I L.ng. . e ar ary ski

“n the art wauriBe dpres pOUR Y PepttEd e o iusesa Bttt ) 21y
make t he2ddetaBewiltiabs impeed.digeay if Hepalijse uainzfcenventipnnl Irgingmeterfds. s at onpound
Wi t hout undweT oPSFEEPSID. MBEWIAL dn@¥ine chitBihaRGhERbstak inaké dudér chiNMedst ect i on
of the presepce atﬁlcydgrrcélf)%al}eivgg li(z)f t he i magi ng agent bound, for
exanpl e, to 8 PHYRT EPAEE S 13587 esence can incl ude bel ow the I evel
of detection or Fetabiftyésionge turpgranetap@isth éiovar hesibraadirpplication ad exermplifted

I'n particul & ihetddRasing ¥@iidal R oMIPoSYIndREsiRIERE Baphy Witd [HHINRG RS BL&sd hat

ificagll i t i ral | ) i . g., thym di.ne. ki
b1 il ng “Lom{BAHIED: RLF B g BReHORRLP<L Rotiinfirer SOk HILR ST opt 1 de)
i N an or ganimsny ésugs st avealignadecmesciridht metabplips glucdsh afhugtazin, gardiee t 0

obtain an i e, M féti SillaBmhtica Rl yiele kgl REFDAILE PhE SR U8 RRElageOCat | ON
of the thym,dine kinas r.ef e agﬁ?‘%ﬁyl ral thym dine | dnase in

subj ect. Thyf e&‘f"ﬁ&‘“‘?&“hfg%‘g' g & R 1 4F PRICRETCF LR of SFFBH he

met hods of trieeide mugmaltshipient Tasulize the presenagiotkibseace|of @ raslesn. Ngvmasms
consensuss s efyiediaRge DsidghBy KbthRISGow AliRlaM bi descH BRI d1Al1ahat (HRha PT ESENt
in the |cinase. cata,‘lﬁ EI c domai n of rrmalf1 '}Q?'f)h di ne L%l.nases.
Accor di ngl y TEBEBASHL PR GRPUF] PRTER QPEQR P PRSP

ki nases tomography (PET). The effective amount can vary depending on such factors as the size and
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exhibit greatly reduced grittily for manmalian thym di ne | ci nases.
The invention utilizes thym dine |Icinase binding conpounds that are
easily synthesized and are detectable to an i magi ng apparatus, e.g.

a PET or SBPEIS138PT unent. In one enbodi nent, the coan@quH%Z"%ﬁ/‘@m“
nucl eosi de analoqs that bind to a kinase. In a specific 20enbodi nent,
the kinase i%eight ¢fiespbinch e Rpsefdimessonfigpatigysr qoelpﬂa%eF%Fﬁﬂaplﬁgheébwounds
for use in tdfehea@ifoadsarodffett Mbaticonestints an MefRetire pricui fodtladig. @eanpl e in
W)2006/ 00214 I, i nerally,
magi ng ¢ eohiy aa et B &Ru1ELAL B sty hEMEEaR IRB MO AREIC! *, 1o
can be det e&C@W‘W?@Pﬁmgﬁeﬁgﬁlﬁeﬂ"@%P@&COWP?PH withogvadygener at ed by
virtue %5 dlh dipesin@nfion. lmdgitgtan ﬁmﬁtfd;raljlle deke@ioR bflﬂlttpl'e@dﬂcmd/blh&aﬂldialmag
agents ich acc varid ous. | acati.ons e

mothods.of (AL ELEL KDAURIL R PRBGRLLEIS ridalt BLERbOINE
conpounds bé?"ﬁ'g’fé?‘@f"é?%mtPﬁ?ewmﬁ@wmﬁaﬂonC@*@h’ﬁf@@? e.g., viral

t hymi d: ne leI nasmpaﬂ;hﬁar&@ﬁhwrea&ongtosﬁeslagéﬂsl iBdudRg afn@ ma&gec;ﬂmglbg.g tcigent
accurul at ed i givol une usi ng
any suitabl € mea H%EPP#of Y &“ﬂin‘éhnasf °°3Pﬁ¥ads{gpngb“?dﬁ‘° "“""ﬁ‘ ﬁé phot on
em ssi on10coﬁffm%ee‘dlwemﬁ?gnﬁphsza%m@rpdl&ﬂ@ld%@blf mml Mv@gﬁeérfp bBimegr aphy
E) PET) . OIAI te [uaage oV Bdudject mahmetrﬁgmn&%&oémi ofdﬁt&@maufe his@eescence may
e used in

t he inve CONno f ul
e et B e Rkt T St g R s CRa W stief
352' deoxy- | fhydheamephodsrof e myéntiem Toe yitel hymididokingse bivie a C4ngedS peqhandili |
2' -1 uor o- 2' ek thamtdamxm th@hi At g&w EAROSHLe Bl if%l(t?mhlﬁ aﬁhalmmanan
u
OaVll'

124] FI A 18F-f 1 - 3- d
(1 168 - P Bl Aess ey omobtny (g gl s
ar abi nof ur aﬁdslyﬂ graatiyneiiuged afffnit foF Fighlian thymidine kinases.
(1[858|2:] - HEX(L)J; 0- 2dﬂQ:)iM/ellthEEﬁm%ﬁﬂe%%&%ﬁ@ﬁé%]ﬂp&ndﬁﬁﬂ% eddfipcli |
1- (21- deoxy- S)Z‘amef‘feﬂ8?%’%%&6%{%‘&?%’?%68?%5% PR 98FFCT fgaiientc 11
([ 113F] FI AUpre dmbedipéraithe chhpoonde s enleogdrrapdess that birdad a kiweye. hea peftt i n t he

met hods 20f tRAS.dMERE kifkRe égﬁl%ldfngﬁﬁ&tel %yﬂﬁ&@ KHRS 6h Mmp%nds for use
Gol anki ewi cz |'i nski et

al . ((2002) 3! ﬁmai’wdgfi*rﬁm &'3‘0%68E‘“‘?j‘g}efﬁéa“ﬂc&bw&’é@é)ﬁf’z‘f”r F"&?}E‘rf"i"id
acycl ovir andeighnefechayvi r anal ogs descri bed by CGoslinski et al.
particularly GCV3, are contenplated for use in the clai ned net hods as
t hym di ne ki nase bi ndi ng conmpounds. The phrase "thym di ne ki nase

bi ndi ng conpBtEM' is understood as a conpound that has a sufficient
10af fi ni2by for tGenemid, megkg vdsigus inybivd ddainistehigya @mgovadioa sibfectit used as
i magi ng ageg&%e@ﬂ&‘e@@ﬁ&m& mﬁﬂj&t aRedt é‘e géng}atQJByQ/ngfdiﬁ ces the

t hym di ne | ci nase .bi ndi ng”.conpound can be a vi ral di ne” ki nase
bi ndi ng confR3tH dismtxtion pf ﬂrw?ﬁ"@.aﬁ@wwﬁawrﬁw'ﬂwﬁ@w&&iﬁﬁwmg sphisFe  at
| east a 10- T xdqthopscﬁ‘melp&bdnynmaeﬂtﬁ)mftﬁd1d:ag;wtaﬂ1aqlabieyr oit €48 Oerlipohrds beirgher

Chyrm di ne | Eksady bRNh e PARS) AR ARIRaE Tt By BRI A e

i n>cll ude%f 0P Ma8RA ARSPi@coumplater mmﬁaﬂ THAInor dmps, mpy bearagured uHRBPEY ovi r and
ganci cl ovi r simlad agss, S elampls, pEadr Jammdiyagich, siggldghbasenifion dinfigte€ OTpouUNds
can be nodi to'm%&aﬁh? (SPECT) and positron emission tomography (PET). Alternatively, imaging

techniques that detect fluorescence may be used in the methods of the invention.

Exemplary compounds useful in the methods of the invention include 2’-fluoro-
35  2’deoxy-1-beta-D-arabinofuranosyl-5-iodo-uracil (['**I]-FIAU), 2’-fluoro-2’deoxy-1-beta-D-
arabinofuranosyl-5-iodo-uracil (['*I]-FIAU), 9-(4-"*F-fluoro-3-
[hydroxymethyl]butyl)guanine ([**F]-FHBG), (18)F-1-(2-deoxy-2"-fluora-beta-d-
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i nclude functional groups to facilitate their use as imgi ng and/ or
as therapeutic agents In specific enbodinents, the invention

provi des nwfbl ¢8-anal ogs, such as 1-(2 '- deoxy-2'
p- D- ar abi no uranosyr - 5- |odouracil (FIAU), which are e;ﬂ&iﬁﬁ@mmm

20exanpl e, i el V.
mp zﬂabgrofu%q ﬁti]er t e su %% E‘F 2~ éuor de@‘ﬂ( ﬁ&E'D &Jbﬁih?ﬁﬂ&!{l her apy

anti tunor agent st rat I"magl n

ner el y depen%"kb‘ﬁc"t(hé PRV ARG &S %’"XJ%@HWO ee‘ng af@@?ﬁ‘ﬁ@sﬂk%[ F124 or 125
for inmaging M&uuramo(qi'FH]e?imm or astatine-211 for therapy. The

nucl eosi de anal O%ﬁ h%?e?ceﬁ%orgpow s%a{ rg‘ g(]bggs% in eﬁﬂem%ds%f ﬂle%’n[ventuén In

radi oi sotope of i 0 or asta
anot her e'hbo‘m’w'é?ﬂlﬂy bteﬁeicmhqdébé*P]a@wawaFf@g §(29Pd3~’ Plad. {here 4 288r) and

Preferred 25@&msﬁ|eacb€{t2©@)OQ.H@O(IJIBHasgﬁsztﬂjemew&gécér@&cﬁ&@a@él&‘u@ﬁﬁ| de

anal ogs that_are easi | .a | imt VIVOC abolism
Conpounds su@P Y Eped escrl )C‘igﬁi@“‘%”@%‘%e an te'é‘p 5{)9‘287 can
be used wi t huse ingherglainked ehisthods ag ﬁemdlmﬂenﬂsq tamiing compounds. Mhl@set he nost
comonl y Use‘%yﬁﬁlﬁdetkfn%'bﬁﬂﬁx& &dniagma’umﬁdd;esod&E’&Jﬁoﬁd@aam&a subhint 150,

and 13F t hat d ca e ectro e and/ or e ssmn
ore Loeald e WS ERRY pi S o5 e P S5 gR e
The net hods thdrapediie agenss ehntai embodimehty rckbynidific kl@prefmdlugeahnoynd Cﬂmlmglvnq is

tcﬁr ri ef'_ OUE t@fm&ﬁmmdin@eomudr %mﬁynme kmgge b@dﬂgaan{psuh@};avéﬁgl on of
e patient usl

etecti.ng the signa
. "o T R B BT riat B MeP At ST D MR B IRYer t e
i nt o an i magenasell eonpesd iotnmmimaliangigedling ineade d Vive mymwdlebmmhmexg)erl enced

observerys S%Hpcﬁnﬁds Jc%e,%ﬁ%k%ﬁﬂé' ﬁAUq:}WﬁMﬁUaIEEAJ Hféycfh‘é Ec%l%ﬂﬂd pr OCGSS
is referred to herein as [C&Q’ the atlent ner a

carried out BN PAAEHTERkes idjue kH’G?frbg’dWBF‘I"WFﬁbcaag"rﬁ‘?ﬁl §g|‘°at i on
of the conpdumnde Gsedindl grotiseo balitiodisr ot atimegingrudortas borapcliveg@iseci se

tining of the i gm?eaacm&dméas &ﬁm helR xov;d%%cxéeﬁ@?r{de téaseasg%% {he

cl earance rate he conpoun ere as w e rea

appar ent t o FHETeERP- |ﬁr%afa‘?'wf%fﬁew&r%-wdomcﬂ (L4 whighprg Grsghedniay been
obt ai ned20 organgfic, BI. 5| Patenk Noh421a1703, wd dnlantbvéralatd 4 ahiburtle hghmwiethtrhie:

| ocation of {fig.cR @@mfag ot Rghp nlleélyldpge%s Wk %m&cp&a ugerdtévg%m%an
determ ne, fgr,exanp a unor resent, rus has
entered the Iyti°t 61’fé’§eg‘“gt"ﬁé°dé‘f<‘t e?ftaS‘E)‘f"e‘t IH r ey Theotckdiide aplepcdcy of
treat ment whibeled witea adibijoapt, elgsataﬂﬂeathaloﬂlgdmd magies yahiabinmgh, at
different t Ia@fgtmgofnrﬁtﬁher %nlgdlmeliltzthe x%@le gmfaég gbgﬁlgo?escenp BleFerdd aret are

parti cuI arly usef etermning t t ment . g.
lytic t aggﬂlc’éar‘rd%meﬂeﬁ%ﬁf e inxprditt %ﬂuﬂeeeile Al that arocasily symthesizgh | [ ke
nmet hods cur ragdilirhijed ised catithbsol. MRGbAGdsTehhoOtisse dasited habPRes giossrhd ow

the 10cl i ni %'3%92§7%a:¥'ﬂe%§éd%kx§@e&@&sv‘?ﬁpm&%{ﬁr with latent and lytic

viral infection Creeni i nvention provgde§
met hods f or |denefnﬁs&%ﬂ%gem@mmewmsmﬁwmwaaqchfiemP@T.awd@ewo@ f or

neopl asti ¢ iaA@EF. Mehtopes thdd 8@ty cREroR GRkSanfi/ery ehitSiod 46 A BRYECT, af
neopl asi & (€; e, 1@ Sxample, I and ™1

The methods of the invention include PET. Specifically, imaging is camried out by

scanning the entire patient, or a particular region of the patient using the detection system, and
detecting the signal, e.g., the radicisotope signal. The detected signal is then converted into an
image. The resultant images should be read by an experienced observer, such as, for

35  example, a physician. The foregoing process is referred to herein as "imaging" the patient.
Generally, imaging is carried out about 1 minute to about 48 hours following administration

of the compound used in the methods of the invention. The precise timing of the imaging will
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15r adi ophar naceuti cal s). Wil e the Exanpl es described herein
specifically discuss the use of FIAU as a substrate for viral

thym dine I cinase, one skilled in the art understands that the

met hods of WOR@S{1p48ht i on are not so limted. Virtual | yPENUS2epAGE311 hat
acts as a substrate for a viral polypeptide and that can be nodified
to include &ereersant updnaguchfactosagths clfanncd ratg ofthegmpdupdadimimistared, aswill bvagi ng
t echni que, qgadnm;mmg\mog@sﬁmgaﬁukge i nduction of cell death, for

20exanpl e, by release. o ose of di ati neapl astic
TR o Y LT RaR mes BabEh RSP eBner ot e i b Bt BFRR 5. ¢ he
met hods of tlépetiongféatomppeund. Using thipsfolraatisn, Gif artifae cinpiglemtinepfar wrepltuzf@f ul

for the h ghmﬁJa:sgmpmelvewﬁ%&ma%%@bm @l exeAntad AlRor, %%Qt s useful
nts user u I n uctlon ag ent s or

as |nag|ng a V|ra

r adi ophar nacfﬁf}fﬁyesfregma\g‘@ﬁ?? e S WHCHRE. PRSrORRGhe Q’EfF’F‘%}P’E‘S’/ in an
in vitro assayiscre.,ilh 24,3608 26aesdyureapart wrepitishladyusétiien dapthiodsthof t he

invention. QRRaHktda@flnd k. tlﬁe t}f'éfa[:y &eﬂmam;eeﬁeuwééau&en@ effects of a

candi date agent on_a cel | prcally npar ed t correspondi ng
control cell not &]lﬁ‘ﬁt"&@?déd“rwqwsidh‘éeHﬁﬁ&ﬁ’ﬂ%‘l°€s%?§"§'?ﬂ‘fdhe"ﬂ‘?&§°w f one
enbodi nelft , clilidan3e dig@apiishetwednnots withbletdsd Jgwvpralinfesgod. yt i ¢ | nducti on
in a cell havi ng a latent viral infection contacted by a candi date
agent to the i nduction observed in an untreated control cell. 30In
ot her embodiSHEFRINE ASSE expression or activity of a viral pol ypeptide
ina cell treat e’ﬂle\lnvbrhxoﬂprﬁﬁﬂﬁﬂhdﬂibtﬁ fa Gemifyihgag @ ol €a virg hytio indeade d
control Sa”@ér%&pfa&chﬂa%%' ¥seﬁu é%%?e%?cﬁih%u‘éa%mg\?&iﬁqeo@ﬁ% lggy €ases the

expreSS|on or activ e or ﬁcreases vi ral
replicatlPon fﬂdwpltaﬁeacewt’%cw&f thPmpleeFWﬁbqrwpestﬁﬁa@%ﬁcwthsrlseaf:t ivity
can be conpa&raiashyubstatcrechivaRbymidihd kiddOME shillkd intBe aduhderstai@dihalithe WSt er n
blottin , netic
and/ or %D137%¥B%%?¥?§£%ﬁ “"‘g"%&y coa%dyﬁg%%%e% thsa |p c@%%}p%},sl gtl % | on,

f | uor escenc&iral polyeptige pRdiat efp pampdifed (Enabidy a mppty dat Pf?ﬁ“l?? B ay

anal ysi s, RiuaR£aBRon iNext ifagingrcdhhigle ¢ brﬁlgt pr&ﬁdeem 0é mmfxénldsceammy&r such as

t he Br a%gor g aél%l% r&&ge Olfgm%ldﬁ% o?kéﬂhat Opl tQ a HGO]J\‘\DtEC ce n%rgg? ?EPl g one or

nore can |date ag nts are a conce ons tO t he
cul ture med F%HP‘BB??P%\’F’?@N@E‘Y&@ 2 F’rﬁ’gf T%Fth ofthe iny¢ngiert i nducti on. An
agent Sthat pronmétids biiee ifvefion S il HF thethigh- mhghpﬁxhwepﬁsmd@m@ bf a

reporter ge@ﬁ Hﬂga %ntélﬂ?ﬁl]fag%arg@%a (grflts Bse gsa\‘wllra] duc L&l ex1pr essed in the

cell is consi ere use I ivent 1 on; ’ﬁn%igﬁma ent may be
used, for efkdiephaanacengcals. PaeisAsebted prd testsd for Wemm ang Vigrg 2 aSSftafr?e'lﬂl"UP ate,
st abi | i 28, wsa}tafeaa&fumaﬁ@.ham &‘ﬂﬁhxﬁ.@ﬁﬁﬁ OSHNddad @€lartMppiacidtes\tial Bt

E[ Rfa?CtS nggl f %egg f dT” da elageg]t on a.qelplls ?yB zi\]ly con?ﬁa{‘eg oear}:%xa?s%onSusm% (%nt!rcll 3‘% é‘no\/ i ral

lytic i nducﬁqn@ﬁy‘y irtkscaprtidatepeait. tThus, mgeentbpdmﬁmedte sereeningaethpdy inglude

subj ect. comparing lytic induction in a cell having a latent viral infection contacted by a candidate

agent to the induction observed in an untreated control cell.

30 In other embodiments, the expression or activity of a viral polypeptide in a cell
treated with a candidate agent is compared to untreated control samples to identify a candidate
compound that increases the expression or activity of a viral polypeptide or that increases
viral replication in the contacted cell. Polypeptide expression or activity can be compared by
procedures well known in the art, such as Western blotting, flow cytometry,

35  immunocytochemisiry, binding to magnetic and/or CD137-specific antibody-coated beads, in
situ hybridization, fluorescence in situ hybridization (FISH), ELISA, microarray analysis,
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Alternatively, or in addition, candi date conpounds may be identified
by first assaying those that specifically bind to and activate a
viral pol y@eptl db and subsequently testing their effect on viral
lytic i ndu¥Pi281¥134%Yescri bed herein. In one enbodi nent PCVHEPilacy
of a candi date agent is_dependent upon its ability to interact with
or act as a ‘%Tu%gig » e Rlgting s colopmetriq g4 s akﬁ"ﬁﬁ@éf%&siﬁb@f?ﬂi"ﬂﬁ Such
an interactimmycan be readily assayed using any number of standard
bi ndi ng techni qu i bed in
muoubol ot al . g.u ngg k{ng&%g%ﬁé «ir%}%%%%ld&g %mf otk DRSE aégé?rg.?

tested in viPpEntpigs rOﬂw%m@nzﬂmqﬂawwﬂhgflmaﬂqﬁenavggpc;ﬂﬁ@ptM&cetf t he
i nventi ors aniht prb:ﬁotébbllel aﬁryssmomdubapﬁp@e ba&re;mker\gbﬁe&hdet fhE efmbdl0na | N

one partlcular exa ndi.dat e. £ t hat bind S 40 atv i ral
promo expz'e%f ﬁ-lfcell sconsn ere 1n the mwvention; suc aBaégsen dnay
pol ypepti de 2 I usi ng c romat ogr ap

t echni que. Perlseéi@mﬁnwle, " aﬂ@@m tnamenv felay mvbwp.éfgbll@eorm be

purified by ngdphictasehst @@daiatemmsa Yl Offe&i8h. | Gnc@REHHREE 5kl 6{%&:&%&@53 the
pol ypepti de, esi.ze

S
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E) he vi rfl |tool Y PeRitdrkb@vaY, obn strdmgﬁreﬁaldstb@os@gindg Iﬁa,lbémwfta ugphgasssyh@
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to vir to. b
b 11 zed SR O e bl g4k Bpt o 2 a R B b st Sl s et washed
t o renove nefecsspredillytzaidugtiohaidasined haciul la ope eaoldiméng thrghicy ofa i nt er est

is then rel %ﬁﬁmeﬁgema aep&ld&,mpemas B t&fal&a@[%@@racmg@ﬁmaeﬂtﬁé ed by
this met desired, be

n riate
o Ehor 30 Pl e b5 ep ERPE ARG B SR LS ?eﬁfgl‘i?ﬁayewmwwhﬁhy)
I n addi ti onef tlindwebiodirmitiviges ad émttnatassays ¢.¢, dwbatdschipd it Ausitrel @bl | ity

t 0I act ?Sd?’QnS(ka:I) akor EMEtdc&{hndﬁﬁ%&ﬁp%uﬁrm $e éy&% 1igh ﬁsmfef[%&toﬂ and l{uﬂbg
pol ypepti de s.isol ate hi's

appr oach may" @Fgﬂ%‘dﬁgﬁ% '“‘feBtP“é‘?{jdHﬂ’? E ‘Od’éc%l’]ﬁté?}ffféh‘?’ia d%feﬁ“@'}/t reat or
prevent the onselnoof pagicylareadmpless@adiditcadmprsapha binds to Coirgpmlypeiside hat ar e

identifixd a5y bd ARG o ﬁch}/o‘nf;i‘? y@@@&x‘nﬂ@e %rﬁﬁaﬂe Q-f'ef:dnﬁ)llﬂaﬂt vnral

constant | ess th e
MM are cons YR ﬂ*é}*?fipgﬂf iediby feﬁlfm‘l“FF f%é%’%%?ﬂ%ﬁ ExPS‘?Sﬂ}Eh agent s

may be used polymptide)ampy & chargcally $yhbesirpd utice ogifiedthe paplidetis immebiledpl aSi a.
Optional l'y, .a860 tﬁ?sohﬂ@nmf'cinhi@ge ag@mél@ mepsassre&lﬁmé}gﬁk@coﬁﬁﬁ %a Qlea §1§tay S

may be confirned as, ve |Ln g{ t andard ani.nual
rodent xenodtsfif a)“YB‘H‘Ef thel"f“’?&‘é@@%“:‘?f’b‘f TagppeR; thereof jsidgpited °5H’PPasﬁé’ ‘fﬂ astl c
t her apei c sbiliff estindGovipbrehaieptidaad bt mmtbﬂlz&ll on tigesiemal To mgenme&gé:ﬂnat

act as Vi r akpelyilhGis Waslbb | FeidveHdf- Eﬁe§iﬁcailpl?c;uncﬂﬁ(§lec§1§s %ql?etarcggﬁ ﬁﬁntérgﬁ is
viral polypepti speci viral pol ypeptid

n
are identiff ’Eimgf’s(‘i‘hg‘?”ép“@&Ohl“?“d‘f‘%?"in%céedof‘g‘?‘fﬁt‘sﬁ}aﬁﬁ b’b‘P’éH’G‘E?d Erang At het | c
(or sem - synppngtizienetbod) mac if desoed, ohfenthecikifiddi (g, drvihied pafonﬁa‘ncnrnquld _
pol ypept i dec@smmg;:alrpﬁ;)cmealﬁtnl théaé @asal&% ag&&%%gé f0d'cG u{Eﬁtatigg% wiin

the art.  Tho I scovery_an evel opnment
wi |1 und8r st Ediction agF'Hse“ﬁer@'c‘fF%‘%‘ fgr&dfr@@dmndaﬁe @8 fesaRpdheeiny or
conmpounds i dgactisobred by tixlappraactt hay ac beeed, fogexpimple acltiitreesics dfteithe
invention. Agents. amgfmal%%&ﬁme&ma' &G u&l‘%? !ﬁm}@'}dehh}f% Pt as

i nfections terndtively,

therapeutlcs for the treatnent of pathogen

virtual ly' af ‘“}]1El%ﬁ’é?“dﬁf"“'hﬂ‘li‘ﬁ‘mc%ﬁ%eﬁéﬂ“é'i@ﬂ‘l’%(?t‘gwbﬁ“Molr%‘%h‘éps can be
screened usnMgl hiMer lmmlmadﬁcoﬁmuahedladmersﬁlm théXedipdoes of such

extract S50r COW%@MQ‘) ngbQQQd fa'l&a Cf asqq}erakéu stt g) tna’the%%: 2[&"’

fungal -, prokaryoti c- or .ani nal - bas er men
broths, andOBYHtieterns Euipint of %"sabquesca%ed@ws merbsPRimEdas of
exi sting polypeptides. Libraries of natural polypeptides in the form
of bacterial, fungal, plant, and ani nal
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extracts are comercially avail able froma nunber of sources,
including Biotics (Sussex, UK), Xenova (Slough, UK), Harbor Branch
Cceangraphics Institute (Ft. Pierce, Fla.), and 20PharmaMar, U. S A
(Canbr i dgeWORB$824127 Such pol ypeptides can be nodified PEI/IFEISMGES1IE
protein transducti on domai n using nmet hods known in the art and

descri bed heffestive in iy seddrdapign! mesdgh(eg-apdeptrgnogipit b il seeersipl, Eﬁldlfd‘é"éd
libraries angameshis®Rdnerdpbuticesi red, according to methods known in the
art, e.g., by standard extraction and fractionation methods. Exanpl es
of nmethods for the synthesis of nolecular libraries can be found in
the art, forfesCampbumdimd EREBUIN tt et at, Proc. Natl. Acad. ScL U S A
90: 6909, 51993; Hpletal, dfents a6t asmlﬁlﬁﬁﬁgnongﬁlts%&;s sitkflde,ik294;

Zucker mann et Cl ence

994 et
261- 1303, 1§§%‘1’°‘l’£’§?‘f"8’1°rg‘é&sl"’é%ca"xﬁ}jlgfc’”“é' S A eption B R 53 5050
1994; Car el llibreties af natufghpreduct ok tieticl (ortsemifsphthefir) gk tract3 8. cRGHdal litt@Bslor and
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Publ i shers (1989 Wits, Protective G oups
in Organic ES?‘E’?’(“H@%SF‘%C“"“Z"HH‘a‘éHS‘"g TEGIoRs Yy the A anddesrited by In| - Fij eser
and M Fi eseddjtio;ines@ran@sydtheticyerodsceRitagR NS produtedOf QRinddCacyditgesi s,

John Wle R . of
Reagent s ] of Cisieltinbeloit) e 1 alard BB sekfunichREYEl RARRR,
subsequent &gpetiogfer ﬂefrfé?%'ﬁ of ’E‘?'T?P‘afrllbé’é‘escﬂm Redrrpdintrertnfat S BePl9iPesent ed
i n sol ukb onD¢Witg: g/, Floughat.enqd. Biial £2.906909021993 Bb3t 41 Prod Nuyl. ALBDRYi, or on -

beads (Lam Ug;@§1u{1§223[29§4 %clééqa?:&éi%ﬂ)f M&d'&b;%% g@gﬂp 994 I&Eg[agz%teﬁég)

364: 555-556, 1993 cteria
spores (LadHdi 30, §93:8amellg alngneen. Gipm. InBd. Engd 3329590994 Caell etgt at , Proc
Nat | Aced SﬂmgeMSAe,ﬂgu:mﬁBngISﬁgosl Q1982 dnd@all@ie: Fhaged ((Fental: 1m3d195m th,

So' e, 24 iHnR Ry MR Wlon b E0RSE SRR o S 1 2

222: 301381 0physig. gobiochemiephmpthadspr . ) . I'n addition, those skilled
in the art of dnmgerds&ﬁmycewawdrader@aﬁﬁmgrineaﬁibﬂdﬁedﬂaadﬁmhand t hat

nmet hods for, de L Aaxonom tio bi ol.ogi cal
dereplicati E)% EC%H ée'gm ca€1Q ’8@?%% I onrof‘?)0 ldes &n%llcang(fr?poo?l“d

t hereof) or m@wléngew mt Haiteddn S@FharlféaaIhpléamgdeouﬂndrr@f}ela@%d Tepped gprorepids| s
al ready knogyadieff cofprahd livdded itd doyhmRAY Hail6le 66R BaYEA AdQvhenever

possi bl § Vw m?ac]? Fan??.&tld’na}?(t:hemwal (%\qukge?wgg.vgltélnllal;n?'ely, thm chept | de

bi ndi ng and or Vvir
compounds to be used as candidate compounds can be synthesized from readily available

starting materials using standard synthetic techniques and methodologies known to those of
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i nduction activity further fractionation of the positive |ead extract
IS necessary to isolate nol ecular constituents responsible for the
observed effect. Thus, the goal of the extraction, fragj] | on,. . and
purifi cat iWHZB‘}SG&'ﬂ% is the careful 'characterization gﬁ*&%&%ém%“
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The i nvemnt i (peRi@YoERS. @ sinpl e means for identifying conpositions

(i ncludi ng nucl e|,g_aci ds tides, small molecule inhjbitors, and
anti bodi es) capa E’enaoclm% Fxr?g?%%gfo §§°ohfw°av(1: lipQRPeR egmglﬁ g “reflPl 5 a
viral pol ypépustigeactivfy fihdufcacingatioh péthe fogitivedeag breirael is ngeessayttd nglatas

t her apeut i ¢ snofeQilarlebifRiithdn® 2dspBREIble Rk the HRMEALCER B, e REOHI RSk Baction,
Accordi ngly, k& 15di,scover i.cinal_val ue

. chem cal .entit red ta have

g tha olpsiioh abttrionnke Sy § R SRR re ety (spgors
i nf or mat33on cheayicabantily it fhie crdrkixfricothatiisowefdfas aniagingagent avrpiralids, e. g.,
ﬁy rational firgaaign SRR cﬁlﬁsa@b&ﬁﬁiaﬁ?ﬁab&ﬂ&lb@ﬁﬁ)dm&ﬁlonafﬁ&{ang Sﬁrﬁﬁﬂioﬂ_@f algent S

aving an e t on a variety of neoplasi,as associ at Wi vira
't ecti ons. FoFrREpds S - iedun MR L i FrERTpro e by wenl £
identified usiapgytitshies chemitabtmodiirdiacrotding todndtiwdsinowminyghelss. adni ni st er ed
systemcally, for exanple, fornmulated in a
pharmaceuti cal | y-ac t abl e buffer such as physiol ogi cal saline.
Prefer agﬁlde &gfﬁaé‘g’"‘é&%@&‘% nistration include, for exanple,
subcut aneous, i nigeaw&agifisd asiagting ppanel Iyt iraiadtioy agentn betagressehsiraes forar

i ntrader mal vi-NpQiGlebtia s bildie AR HoBFepbRMnlBHR BSing SUSERhDEARMELS Of
the drug in t atient. Tr ?at ment o{ Hman Qat.l ents or other aninals
will be carfe fogarfveﬂ%l]gﬁbanas 10rating a neoplastic disease associated with a viral infection

(e.g., a latent viral infection) Cancer associated with viral infection include, but are not
35  limited endemic Burkitt's lymphoma, post-transplant lymphoma, AIDS lymphoma,
Hodgkin's lymphoma, nasopharyngeal carcinoma and gastric carcinoma associated with

Epstein Bar virus, and Kaposi’s sarcoma tumors associated with herpes virus, Neoplasia
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25t herapeutically effective anobunt of a therapeutic identified herein
in a physiologically- acceptable carrier. Suitable carriers and their
formul ati on are described, for exanple, in Rem ngton's Pharnaceuti cal
Sci ences bYOB"¥##*Wartin. The amount of the therapeuti ECHYEHSRYSHe
adm ni stered vari ‘pendl n n.the manner of adm nistratijon, the
age and bodfsﬁﬁé‘f“ﬁf‘f“hd’f ’?Srfﬁayﬁgﬁ%qtd‘agﬁ??ﬁfl HiEt A FeniErseriaafe B9RR%E ons of
t he pat hogerend pingoditiconofde inveoiph.asi a. 30CGeneral |y, anmounts will be in
the range of thowonu&@lqpetl@aap@mﬁrana&ﬁngleifﬁquécﬂbédm@fems a't}tim&;ed%f

ot her di seases _associ ated w ecti on or neopl asi a
al though in *E%?‘f%%%fﬁ?l%ﬁ%@édlfwff JEHE & 8 grminisisred Wé'@a@ﬂlvb&eause of
the incr eﬁ'aseidsag@ﬁ'mhefadrﬂmklyred)igeﬁth@emmi@@hu’i:d)cro@\f‘aﬁtﬁﬂﬁ]}ﬁlﬂﬂﬁgﬂﬁs@tde[iiﬂ ni stered

at a dosage Y, nd ysi s
" a I oast ibof BBt ROt Bhie Rl gl e - RGHG AR )
75-100% of %P Qver tifprccadipaip khe fndividug] meed pad thrsuofesgions! indamisaipt ‘bﬁown to
one skil |l ed peRord diiniteting o bupbi®ising tha AimidiiRtionds hawondpbskionsreasur es t he
expression or the biological activity of a viral pronoter, viral

pol ypeptide or viral replication. The admi nistration of a
conpound! & orPhareaceytieal Therapentiés a neopl asi a nmay be by any suitable

means that resul mmuamamgme@ratsﬁ@telmsq& 1M&wag@h§@ﬁfdﬁg(mcmmgt
conbi ned wi th ot her c

fecti v ina
reduci ng, o SFaHIF p Sé“ a{r?l%refuées‘fﬂgb’ ORI ¥ Pr?ﬁibeﬁ)rf@’ahﬁ de'E‘L"@g‘h‘Eral ned
in any appr @ptmgai@umafwavwl m*b?elsld%p&lbcluelnzardﬂvmh@alwsamas and is
general |y Spices&its fbrﬂheﬂﬁalﬂi%w}ﬁev@ﬁnoﬂm%{gﬁﬂiﬂla VWRd B g19fa chd¥icat Qtig)

wei ght of. the co i 0 Slt r.ovi in a
dosage 1gr miBHAreT @RS rEsL T b TR e y,
intr avenousIaslmfomﬂtlprammrdmoyhﬁcmn pfrmstaqgemrtomﬂealgl by radraAtidnigst r at i on
route. The p rr@&ﬁuiem&almgmﬁﬁg&eegn agfRYhalife LnQfrBb AL BflerpGC O di NG O
conventi onal ﬁSE’ ar maceut ctice (see, e.g., Remngton: The

Sci ence and "BrEYESREROYE ‘15 é’fr ESFOS0t h 10ed.), ed. A. R Gennaro,

Li ppi ncott W | i Earthedipeiid deesnths coppO@ioanat agents jdeltiGipdrding the inethods

Phar macejgt | Q@&los&?ﬁé&ﬁlﬂ%% adnﬁg.&cred]syst&?@amp rf&r%%am%f&dfor]nulagd wBPyl an,

1988- 1999, rcel | Netﬁ infections 15Viruses
are not theP ar‘i'f’?f“ﬁ‘éi’ﬁ&@“@?@ g’f’ S'é%‘?ﬁ? @’§§°l?§‘|%?'rﬁald’ie breigrablg ogigs ofymny
bacterial padrhigigerien iadgle, fenepmeds subeninedus; intagasss, ifkaedifodéaltygl v,
bacterial i ife6ldOnor meamfa,eatbﬁgtﬁnrp}oblh&ommws%@&Jﬁ%@iev&g drithelatpY

i ncl udi ng radj ol abel FI AU anal ogs. "Gram positlve bacteria i ncl ude,
but are not M PHRAEEY ?ﬁmeﬁb@f“@’ﬁﬁ“@ﬂeﬁ‘s ar et ”é‘gnalsgt‘]é'ﬁﬁfﬁfl"‘ﬁ‘&%&%mg§peC| es,
and Str épt 0 terpuscalpdebtys amdineifa fegadticvidenbfthertin én d phgdidiageeallybut  ar e
not |ini tedaéc@ptabﬁ%msr "S@lﬂ%lgcaq'r@érst;;nd E?f%ggﬂﬁ@yﬂédeé%&e | &m 19%9'

Sal nonel I a species. Specific exa i'nfectious’ bacteria include

but are not RF‘?’H’??‘?‘@d)hfrﬁ'aceﬁé?Fllsé’fo&%‘tYeﬁ‘ Wallapin The appnbefithe thegapeptio pgeaty | |
Legi onel | a prieddmipiftiid ereszmotiagipert hamamer of RinGhistrdion, thw?gemwb@sl s, A

avium M '%rgm%m,aﬁ% dh ¢ @"&2. Sse?ﬁgnsoﬂﬂéﬂ%ngﬁln&cr?&%g PPCOCCUS

aur eus, _Nei sséri a gonorr oeae men 1 n eria
monocyt 3§enSeneratly. papHnis ik ke 8 the Js e deseuexddrrpth a&“ﬁé‘fﬂdé‘b‘b@aﬂ%‘)ﬂm of
St r ept ococc ueraiek@adsb@dted 3k Btmgal iBre&iofi B HecHIH6ie,Qlohgh iDEHBRAINRGARE US

(viridans g Toglglpa)moun‘ct‘}»(' EBE ﬁ’e%é%‘&% usgg eal*lzxclresas $ed Ste&?up {XO? RS St ou%gvhs

St rept 0ococcus anaer 0 us eunoni ae, pat hogenl C
Canpyl obact &4mpsyd is aEﬁt“@FeUé @g«‘stbate fwa@immms ulsal Iveis (cue ingeses Iy | | us

Ent raci Is ﬁWﬂ&h&ﬁt B5, |sumh1cjupmsréerzoae,, 3otsotsmela?¢stm0mm&&ed hmor
rysi pely t siLopat ni_a oS rin ers ostr um
tetani, Ent éérl léﬁé%e?egp mgdgbry 84¢ eﬁlgdsknow ersf %‘ﬂﬁrﬁéﬁ %élhy ara %

measures the expression or the biological activity of a viral promoter viral polypeptide or

viral replication.
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30mnul t oci da, Bacteroi des sp., Fusobacterium nucl eatum
Streptobacillus noniliforms, Treponema pallidium Tr eponema pert
enue, Leptospira, Rickettsia, and Actinonyces israelli

bacteri al Wgtzﬂ[@ﬁéﬂg’l ncI ude Aerobacter, i I erom)nas Ac?ﬂypaﬁ]%?"é?H
Acti nonyces i sr aei_h rob terl um . g fBaC|] %nﬁram S,
Bact er oi des, Bart en*’é‘f“f"é? atﬁﬁf’ P BPTAS B! ??%P’Iea“’ LR %Sllai"éay i INIEY
Bur khol der i aspit€Balmemytiobaittiepr farmnrdanpithaglraptur thal®@binedipitotier |

G ostridium con%&%ﬁt{ lSfo%mm&BehBl‘a %&clngop§atbﬁ1'ziqg &'ﬁ@oﬁ]&s‘iaarﬁle compound
Cor nyebact eri um cotynebacteriu t heri ebacteriums

m a

Ent er obact ermayéﬁf‘@fa&ﬁ%‘&?@rap%f&?rﬁﬁéﬁg‘g““’E’t‘ﬁ%’r‘%ké%ﬁﬁ‘?sm‘ﬁf’ﬁ‘? SEmEEN i x
r husi opathi gegsentnah enduetuif §-95% bancigls of thatptalFreipbiad Gk edmipasitionnd eat um
Gar dner el | a’co}ﬁ?tﬁﬁglprt]w&é?mwhpdflﬁ E'b:féTgek@Jr"&%P?a%bﬁ‘J for pleflal €h! @

Kl ebsi el | a pneunoni ae, baci Legion ella ptosplra
Listeria, MOVRRRRPYSY; MAYEQRy P’&amWE%BéEf"gﬁﬁeﬂﬁ?eHMr iipistyafion route.
Past eur el | a, THPpisirhbc@titadcampbditasd day, be Rinatlatetsaccolting\td cbaveaiiaal Pseudononas,

Ri ckett
ckettsi a, §%§£&§Ll§t otice el @% L%gsmu%%nggle sagrgg%.ﬁ@%gﬁc%%ﬁcy (20th

St ent or ophorfonas rept oo
Tr epone Tdsbre #aGW% iLippieatt W@%ﬁéﬁ&mﬁ;éw agthEnsyclosdit oononas,
Vi bri o, and Premadettical Telhaslent «lk.al Svaampiogat 1.0 B/ 1ahNiesp ap, meelbdkka)
conposition moﬁg adm ni stered parenterally by injection, 10infusion
or inplantation (sSubcutaneous, intravenous, intramuscul ar,
infraperitoneal, or the like) in dosage forns, fornulations, or via
sui t abl e delBavery id@vbzes or inplants containi ng conventional,
non- t oxi £, phar Meeyt] £ald k. AFESRLARL Fu CAIE! £rSaRNgha4) X3 re,éaemThe
formul ati"on and prepara ofPSUTh: ¢ ons YRhown t o
t hose skill eathmnﬁahee@re@s Smh kﬁﬁ%@ﬁ rrﬁv@@rémlwﬁcmélrmfemmﬁamlso motepiplede i ons
can be foundrehtfedr@ith mwﬁcludﬁgeaﬁﬂAba%mAamﬁhiohé Rﬁr&ﬁbbsﬁﬁe mcteﬂigamcy

ar ent ded i.n unit

supra. bu arerqt))PlsmlEed &n lgasIeixreHagsSBCIGS ar?ﬁ OVlﬂCO z)spe01e¥ ‘mdeSt’p zocioccus BREAI ni ng

dosageformst(. , ITh&§in or'in

several dos @“ﬁ@maﬂ\’ﬁ bwntﬁcl%ﬂeém it Bmited dos Evchesickiy eohnﬁ?yudg@orevdded (see
bel ow) . Fhe sgRER S JairdRe/MBYcRE Shiffc hﬁuifprag SMiedcticus s&teﬂi inBliide bt are not
?%ngf;?:’]b#mltgf tg]'klge?zco%adeﬁ 8{/]0 ) ééoé% Lctf'g osr'/\érége gzgfle[la pneum 8’1 ye%%o(ggé{'elr%e for
reconstit ut e ¥ flxhatﬂé@mofrf st Mewfr@diufaaﬁaMekav@mﬂéIgerdb@?)@r e use.

Apart from Lﬂﬂ@h)@&gdcb/&u@&em;sﬁmﬁgfon&%b&@Q\%zsﬂ:’ha acaiﬂylghmsam@ma pat hogen
i nfecti on or neo

OHOC e .ﬁrz {0C, eC e e%gsl Ial OnAgEélIOCQC 11, tjgge Suoctcua qlactiae
par ent er al | y*?4¢¢¥ f'?b EPREFH BrEnE CIBTEht 8T PPRE LTS
t her apeudSi ¢ (GyemB Sucptopasyush &rdpfecarrys Gvindapstriupk Syremioencos flaavie s
m crocapsul %@epz&a&%m Lsﬁ&p%@ccd.sl(m&ms) grepio&@cds b¥cEmbrde, falbiene! | ed

rel ease. heg e [of0) g g e sus?endlng,
sol ubi | i zi ngé"mglfo ‘f“f”%’l rocﬁ‘i%agﬁf H@’Z“g@y'fz%‘" TEHF ¢G> adj ust i ng
agent s, and/copnadecgpien g-.vfrfgermagemeéaclenum sp., Bhesipplorlinbordusiadarbine osiriding

Phar maceut i ﬁu@amtpostr!dtumaana@%;omcfwa&@exebeczabﬂmgwu%mswasaeenbn t he
orm sul eri

e | ectlon 05|t|on
e ol A e B Greieei. Plrpaciet o oo B SR e L AeP ey der
t her apeut i c(Tsépormme pallidwo Mepakeny pestasp dartedird, Ricket!80 apbdogmtracea kstaglli.
accept abl e Iotﬂwbgct&eahbm.@msé\mg@s&@@,t gpbﬁonysem;&m&tm&;%&@ nts

that may be e 0 are ter ad] sted t pl-1 by
hid ¢ on of Mgy ER Sl T HeHP R B et Mkt
hydr oxi de orBogelsUiidralid, rupadf Ryrkholder @y Mm@dqc@hummam@éqbasersol ution,

and i sot@Ni GipddeidsNCissHdb, BRsF M bdr PR ANBIoHRN LA BRE:, EM)ebdcRPlum, ThE
aqueous fornmu so contain one or nore ervatives (e.g.,

1 on
met hy| et h)}‘F"y’(f}'acffﬂb %S‘f erlﬂe ﬁm %ﬁfﬁ’é’ﬁipoff"‘éﬁ"ba“” Eater %ac:er aerogernes,

Enterococcus, Erysipelothrix rhusiopathiae, Escherichia, Francisella, Fusobacterium
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351 n cases where one of the conmpounds is only sparingly or slightly
soluble in water, a dissolution enhancing or solubilizing agent can
be added, or the solvent nmay include 10-60% w w of propyl ene glycol
or the |i K¥02@3124181 | ed Rel ease Parenteral Conpositi onCBCEMS8sEd
rel ease parenteral conpositions may be in form of aqueous

suspensi ons, rupkeatynp Sgtiesrely, Hagmenhdlesafiefoi dflicoheegn didbgellni Kebslbher es, oi |
sol uti ons, %nleun%Hz%@QE@db@Ms, L@gm&wk@t&ﬁﬁz L,Aértaemg&denﬁwmx;zﬁae active

drug may be nc qr a I OC at i SQITES,
nanoparti cl € l?ﬁ% %‘rg'”e"éarp’i”fff‘ﬁ@f 3{7 e ?‘8?’1 é?‘g‘})fcé‘i’ use in
t he prepar atﬁ’se;{domnanﬂ@keasp Kemesila ﬁdfayn, %dtao%@pﬂubess, Stergqropmhongongas,
10bi odegrﬁda,d@,leﬁfécl@e&ﬁ rspg;tomc@zumwm ﬁ-%pen@STr%lx%g§Lﬁ&LIh Wreponema

pol y- (i sobut 2- hydroxyet hyl -L- gl utam ni ne)
and, pol y(I a%"f’f"(fé/?’i’%’f”oxaéla%bé(?rﬁ?g?f%ﬁ’é carriers that may be used when

formul ati ng a controlled release parenteral fornmulation are
carbohydrates (e. dextrans), proteins (e.g., albumn),

| i popr ot ei nsP"‘r‘B'Fer%r?f’l“B?le“E% Materials for use in i nmpl ants can be
non- bi odegr adabl &hdpdargagentpallcyraposieibrhiydy bs kdntxiase)paeiiterbliyds @gdcashiabl e

(e.g. 1ﬁ}30| le(l&(ﬁlQF‘ ﬂlp@aﬁt&at%q@ubcuﬂgéo&( lnﬂg\ﬁeﬁo%s, ﬂl%&lﬁ%;&lﬁ%%}%l dpgl}z%gas) lol- tﬁT:aC' d)

or poly(ort 0 esters) or _conblnations the or ns
For Oral Usd®Pdp $Anea B mpbrions, of viaguiidlp diverydevicesisr w@nfémtaw| ng the
active i ngr ediveniofs,non-0xia plaBiicstithll@ adséptable B@mstaaethd;uvmwnmamﬁmgn&al Iy

accept abl e %(? alectﬂtgnsof su%&%p%s@t{o%gr?\ul %&wnau; ﬁoéé@lgm{amtg a.rth ¢ skilled

artisan. EXCIp I nert uents or fillers
(e.g., sucr @é@mafgﬁqur@}ﬂaﬁ% Lfgarrulaﬂﬂfﬁﬁm Heéqund HiRemipgtpy Jhefoiepgsand
cel | ul os®, SratebeBhainacy, sifang potato starch, cal ci um carbonate,

sodi um chl ori de, CJ)I‘R]}E)E]R&? or e@énpei-a‘tl 912?&%'?06‘%% m%l u%sa fm"o%?s (e? Smgcfe-

sodi um phosphate); granu si'ntegrati
cel | ul ose d&PFedapqy s°r|“h‘€?1‘~iﬁﬂi“h‘§m€§ﬁ?f€ Aesey 4 tna\{hrch ﬁé’“@é@ nresr-were may
starches i nok dded(geepabwl Thsdomp@hion RbORGRHARIN F260lGRE) alstipersbganat es,

or al g' nic %&L@m mp‘cr]ﬁ]xg %v:@(ggrré]tdglln%§tdgwce f§rl{rgli181§aﬁbn ?rlylgﬁ%gprcs%%wl tol,

acacia, alginic aci
pr egel at3oni 28t Pevder forbe regenghipedwi ‘%erervrﬁeoﬂwurtehl%’@cle br&sPISS| AFtal uni num
silicate, C&‘ﬂ‘oh@h&)&ﬁﬁ;b hachiaiek fedilc@e arbddicialddn patl‘iBﬁeh}Hfd&ﬁﬂanﬁe@ﬁ&ia the

hydr oxypr op r{ Y rr.ol i done,
or pol yet hy?é!é%ﬂggé c!uh'i sqga%&g?}e’g&]@%lfce g agen dx}r fx%a %/ et and

ant i adhesi végivg @“@’e‘mﬁ?ﬁﬁ'ﬁ@ﬂab\aﬁ iagoRPRFaLEd o Q‘Ffﬁ%?hg‘tse‘alﬁfafaésﬂlesat earic acid,
silicas, hydungeivhsegosvagedr ablive foi doftrolled refbat. @lurtheshdd€ khe composition

phar mac et i %l/ lnylu@e%g %Bﬁﬁ.?mﬁub‘?ﬁ%' pgt Btk % ﬁ% %ﬁ Qs?ué%aﬁ n?s %mcx?]f adjl:a,l‘lst%\?/ :) L Ie ng

agents, plasticlzers,
tabl ets may a%fétsﬂﬂ‘if‘éféilsé?ﬂs%ragf%y may be coated by known t echni gues,

optionally As indicated above, the pharmaceutical compositions according to the invention may

The

be in the form suitable for sterile injection. To prepare such a composition, the suitable active
active inflammatory bowel disorder disorder therapeutic(s) are dissolved or suspended in a

30  parenterally acceptable liquid vehicle. Among acceptable vehicles and solvents that may be
employed are water, water adjusted to a suitable pH by addition of an appropriate amount of
hydrochloric acid, sodium hydroxide or a suitable buffer, 1,3-butanediol, Ringer's solution,
and isotonic sodiurn chloride solution and dextrose solution. The aqueous formulation may
also contain one or more preservatives (e.g., methyl, ethyl or n-propyl p-hydroxybenzoate).

35  In cases where one of the compounds is only sparingly or slightly soluble in water, a
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35to0 delay disintegration and absorption in the gastrointestinal
tract and thereby providing a sustained action over a |onger period.

The coatin dapted to rel ease the active drug I
predetermﬁgg%%sggflgfn (e. g , in order to achieve a coni"EB’%F%[’&S’?"é?léase
0l 2t 000 g RERHEL Sl o ALK DRSO BT
be a sugar c\dmofpfgayleaeglycpmrév@a{(q ng (e g., based on hydroxypropyl

nmet hyl cel | ul ose, met hyl cel | ul ose, nethyl hydroxyethylcellulose

hydr oxypr opy, car boxynet hyl cel | ul ose, acrylate copol yners,
pol yet hyl eneé"d’%yﬁg%ise%\s,ﬁg wpee E}é?m\’/os 9%Soyrrol i done), or an enteric
coating (e.g., b&suuillenelenst daeenten] qommatﬂm#mbz;nhfampfaqe@m wksssEnacet at e
pht hal at e, hy%%arﬁewéapm Roskeeat Jni&o@pi@resom Jaﬁ:héhfs il SM&&%?’(Q‘" opyl

met hyl cel | ul os at e JUGCi natﬁ VI n %) g‘gﬁ at e,
shel | ac, andﬂ? “’%st Fref’éﬂ" s egsve i*';E %"ate PHPPER LTSt eri al |
such as, gmosogbwuﬁewp}mclnﬂDMtamratﬁ@lomdevghsyceryI di stearate may be

enpl Oyed 10The 8telifls HARL RlneGRIRARE bf MRBSspHR% ahd?&hh@&a&ul@@a’i’é £BY
adapted o RE ot ect the c;% osition fromunwanted chem cal changes,

(e.g., chemdreyayyuermdclpolmesfuck & relyerlactw B soB o o o
ant i - pat hogexly@rhydmtyethyld oghhtas- néne} 40 paly@acti¢ ©idd UHiecbapmibl carddiethdoay | Ng
may be appl Ib%qseeo,hm&mﬁﬂﬁdgq cg%w(?eléa eht&aﬁorﬁlhﬁmn% BB RheAE L hat

described in Enc har maceut 1 cal nol o supr a. ngAt

| east two ar’liF’ft‘%%tp‘r"?éFdEFF %ralb&'ﬁP ipRREping<F %P“P?ﬁ’éaﬁ a&%‘ﬁﬂaisggr“ﬁ?‘"ﬁ’é“% xed
t oget her i n cuhte nbabibderadabke (R poldmprayl bildxanene dioddgiadbide.gxanpl e, the
first ac{d v t s cont ai ned
on' the i st A2 RERIJRRTNRE <A RERNASLE L ARIEREHIED LS Fogen or
anti - neopl asPEPRFIRFHSERRi ¢ is on the outside, such that a substanti al
portion of the second active anti-pathogen or anti-neopl asi a

t herapeutic éoﬁdﬁ&lx%%ﬁﬁ'sﬂ'}b%l d® the release of the 20first active
anti - pat hogen or ti-neoplasia therapeutic. Formul ati ons for
oral use may al s@%@a‘ﬁﬁ%@@ﬁiléﬁ include [RlGle s ining B attiye ingrpdigd(s)img d

gel at i n Wapsitittes wilienesx: phitta@cicaNyeacicpiahledtigiaits. Sechralekions drkmdan i ner t
sopid dil uent uf Sala s BbBicHl ALAL ol AGHAS fier HLEALG e%%,@ | ifiBse,

cel I ul ose, Peiim Carbona e, ci um phosphat e or "as
soft gel ati ﬁ°‘E’éPﬂ)§‘tﬁa’é§’%@r1@Fﬁ9°W%‘Pé‘"’a&%“F &, %t%ﬁ‘FséEﬁh@Wg pptafo Ffvrxleealww h
wat er or an carbdnateBoediuhithloiad, kto@XamphospRANtalcivai shifatd, bigpudien par af f i n,

"har ed ent s PhR i AREnd AN B 3R £ R R SABL B L Biligd €
convent i Bnalmiviemsielingrsiiaege. serches incliding Regato S‘aaChf ‘I“HFadmﬂ’é%f Sﬁb‘pﬁlﬂ'atnﬁss or a
spray dryingr ﬂgm R dindingaghis @ld, eﬁtrd% kﬁ&ﬁ@sc@it&i ada¥i§; AgRick 8, ¥Bdium

30Control | e mgt?, %?ﬁt% &é)r%}ﬁgrgéa mlze% starch mqgrczaérys e @RM s¢, magnesmm

const ruct ed asia‘thera controlling
t he di ssol uRluBinuasdrasy cafh?éyr@ﬂwkdb'iwoéwmm@ylaéhl oseehmmrwbe

Di ssol uti on nﬁmyﬁamfousw@ntemme el Vigtbyfrellers & p&?@hyﬁlﬂe gsac}an&\vi@d by
appropr Iﬁt e %09 Eu(lﬁT%en?s %}%ar;[tsa indea;[ltiadlg:emgesgo$ al’l%a%lesml{l ﬁtbara(%e zx%c & n%te?a%](ieao an

formul at’ion or b NCofr poun

appropri at e afidsiiFag, hydrogepaiadrvegeta Oi*Seq’réiﬁ@eO@@a’bﬁrmg:elrmgllﬂaﬁeﬂﬂal%hs one or
nmore 350f t heif@arking cashfd, 0eRS BBR HIAREAARAVAanA W eing aenl; and

shel | ac, be%s Bx, gl ycowax, castor wax, camauba wax, stearyl alcohol,
gl ycer yI nonostearate, glyceryl distearate, glycer oI pal m t ost ear at e,
et hyl cel | ul ose, H@rtﬂylﬂselav bﬂsliﬂﬁ@teddllthqymayha@?tpd:byakm@ techeiles |optipgallyc et at e

but yr at &5 mﬂiemymﬁyrlegrmah afdlaslﬁrpnmhwégﬁwmtaﬁm aztceand\ﬂeféw préididgQl | done,
pol yethyl eng t‘“‘e ”?/ IR abe % pti‘s gl grigcol |

2- hydr oxymet BEer i et = T RARF o
et hyl ene gl mredﬂﬁmmméwtplm(u liawdvr&aclpw)aeqnnweémteasglfgrmalbt@n) Qr(it ngay
controlled release matrix fornmulation, the matrix material may al so




5wax and stearyl alcohol, carbopol 934, silicone, glyceryl
tristearate, nethyl acryl ate-nethyl nethacrylate, polyvinyl chloride,
pol yet hyl ene, and/or hal ogenated fl uorocarbon. A controlled rel ease
conposi t i oWOZ#1A41AT ng one or nore therapeutic conpounBSI/HENISAHG1 be
in the formof a buoyant tablet or capsule (i.e., a tablet or capsule
that, upon & afaradmt %F@?aﬁeé’ﬂq BYe dre yatl aftepprseenrf B semh fass soatingbnt ent
for a cert aie pafiigathy 6f a dupdiedatingla MQyaRE (cRQbakd thydretypigpyat i on of the

d
corpound 3 5B ARELAL UL BB e, .
hydr oxyet hylcadtmetdeeliviopgaeripty prrolypers @PIV%M&?Q@EUCGIS and/or

hydr oxyprsgpmbmﬁﬁm&&&bh@,looaﬁmer'fmatm@teag , BRE G nidrAfe 26i@ Bopblpas, Ee

conpr esse | act r U|ce t he

tabl et for nﬁgél%%eaﬁq‘? ]}%’alaﬂy&mﬁ? opy! m\r%‘él?erlr@g%‘elpg&a%? ll%dé YPEM around its
surface. Thimsthylediluleserapgtaty suqdigknelyvipd peetaterphirelpte stxilavi md/onetgbsplpidsy). of

| ess than Omguneink®d, Shie dlal WM skl s, b.abkiRkryt Bonb 8Bkl br PF&W&eakaﬂa the
gast ric jui dat i on Ther api es Opti ona

anti - neopl aé’]aébeﬁﬁ'g’r 2peutic may be adninister ed in conbination wth
any 20otlRer st anBwseliddabict comperpioassna inclvde aqoyting sdepted Wrptoleod: ar e known

‘55 o the sklb I Ic&ﬂboaﬁ&nlmmn@aﬁkd@mai dR&es, (egRamnngtng?aa%mRB%W@meg.seal
Ci ences Yy

. Martin. Kits The invention kits for the
di agnostic ﬁﬁ‘fﬁcﬂbe Eagh"ﬁ%‘r?f a““ﬂ'lﬂ?i\i‘é'ﬁ\[f‘f"ﬁ?f’“"cosfl S?B??&)d'l%t? ERfnegrasPe vi r us
associ at ed ambpl Qnsheashd doragofaen ie Algodarmender astthaedekdribed imBlcyd@gdiaot

corrp05|t|onp%ggcgjtledlqg:mggfsﬁﬁgtlve amount of an agent (e.g., in unit
dosage f he treatiment of a neopl asia. |In another embodi ment ,

the kit gnc I udesA‘éeaétd‘Fﬁ)%‘é‘Tpfq’??ﬁn ‘Eé?fb‘?ef’%‘?sﬁ’dheé“p?}i“?sd’l‘ay P j*ed PEHGTER | on
agent. | n sthelbleamotdyée papitiondi ent gxampie theifitst acried anieshogen cagraint  f or

i magi ng a nﬁ&maﬁasﬁléapel.lltﬁ 1&9%:1&%1?%9&%@&% tsl:bn?mhiltﬁe sﬁcgﬁﬁf’Jché%ﬁu a sterile
cont ai ner whi ch contains a_ 30 therapeutic or prophylactic ceIIuIar

conposi t i onPiRgEr &’B'rﬂe%lﬁ’é‘rﬂ?raﬁeéﬂc ihan Hogusde, S&%‘B’b? Bhstanfigl perfiuof thgj 5 5
t ubes, bags secpdudive syti-fathest erantpakissia tiarapedth &irelSsddipebytethemlaisabitar

forms kQ@Wnﬁ*s{hcﬁ@%nt%arthogeﬁlépﬁn%Qtﬂﬁagih {ﬂ%ﬁu&an be made of plastic,
gl ass, | am nated_ paper, netal foil, other materials suitable for

hol di ng medi cangiffrelatipys fefoel ’r‘%ﬂ"‘%ﬂ”&@é’ﬁi"“‘&’f as chewable, Glett, PrAs i proovi ded
t oget her W tdlatin ngbuleseherein e hoive i3fradient is inbied witlng) iteheoclidgwht (6.0, maubj ect

havi ng or aEtax%H., ﬁ&osgfmigrgr\.{-?slmqglg E@ul@se%ﬁﬁh@%&n‘ate,ﬁggium phosphate or kaolin), or
as soft gelatin capsules wherein the active ingredient is mixed with water or an 0il medium,

25 for example, peanut oil, liquid paraffin, or olive oil. Powders and granulates may be prepared
using the ingredients mentioned above under tablets and capsules in a conventional manner

using, e.g., a mixer, a fluid bed apparatus or a spray drying equipment.

Controlled Release Oral Dosape Forms

30 Controlled release compositions for oral use may, e.g., be constructed to release the
anti-neoplasia therapeutic by controlling the dissolution and/or the diffusion of the active
substance. Dissolution or diffusion controlled release can be achieved by appropriate coating
of a tablet, capsule, pellet, or granulate formulation of compounds, or by incorporating the
compound into an appropriate maftrix. A controlled release coating may include one or more

35 of the coating substances mentioned above and/or, e.g., shellac, beeswax, glycowax, castor
wax, carmnauba wax, stearyl alcohol, glyceryl monostearate, glyceryl distearate, glycerol

palmitostearate, ethylcellulose, acrylic resins, dl-polylactic acid, cellulose acetate butyrate,

27-



instructions will generally include information about the use of the
conposition for irragi ng a neoplasia, or for the treat ment or

preventi on_of opl asia. I n other enbodi nents, the

i ncl ude at ?’ezg@? ‘EI% of the follow ng: description of ?’hi}ﬁgh@&@ﬁ%tl C
or |rrag|ng schedul e .and adm ni stration for treatment or
prevention Hégﬁ‘i‘ 531‘35““89&%%?‘ yoldgne Bplye 5%%3&‘??‘8‘??@ Aar ni ngs;
i ndi cati ons; m@lwumﬂﬂeﬁrylatn,drluérmm@acrﬂmemmmg@e hyﬂrbmlsma.ﬁ bwyi¢ene gofedr se

reactions; afpjyad glﬁbaﬁéaa&%t@gxd/mrphwhﬁalz gnatoucm esmandmerasern%ar ences.
The 5i nst ructl ons %E‘Fm’ag“ nted directl cont aj ner (when

present), orlozylaton AFTab g aé“’t"ﬁ}é‘d% bt }B’F’ﬁﬁ? meréslfe“algse gt at e
sheet, pahphiatnd sanythlcobsl, chbbeed34 ssiljppie] ghderylnristeprata) hdihyll freylaemétail ner .

The pract | € EnddfacrhiltE, B ﬁﬁ@ﬁiﬁﬁdé‘{a%fe}%%% %H(}?J,r‘ﬂh’l gendtldl e ca% erwi se

i ndi cat ed, conventional tec ecul ar | o} ‘i ncludi ng
reconbi nant t echAicerfedyd relgase ??F’E?SHBP EANBENPE opasr mogsithsTapyic °°B1P6‘E’H%‘H§Yst ry
and. i nunol ogpg be ke ddimar £buvgdnt tadétohdapsule lfies., ptablet o vipsife thdn,ep&kirdl | ed
artisan. such b fel?;'ah %Uﬁ?mqubof%%l,s@lc’lﬁ?gen Hc)értalu{]pe%g@otlhgag)e &%H;'?aﬁr such

as, "Mol ecul ar

( Sambr 0ok® 1@9}@50“““*@011 'gfdbﬁfemww(aéarwﬁtepﬁé@ubxmmsamwm the ' Ani mal
Cel | cCul tur&omﬁdﬁﬁ(ﬂﬁm}RyxmpﬂeQﬁZﬂd 20-‘7mwmdts~.yaracol§nasys"ml &gy" "Handbook of

Experi nment al e rs for ,
Vol | an CAPPERHRR e @yﬁ*%a%ég"%%ﬁg R R bR b
Mol ecul ar B c@!ﬂ@gwanemm be coggysed it ts. Trecomegst e the gastricivise rhe

(Re af:t ion", (A fohﬁsr? sﬁt&&ﬁt}an{] whikHifafitiheable @¢1 06dr Srolufd ids BIFFAED rm@)geg barrier f
Coigan 1991 These .t.ec are a rouctlono
(OOl gam 1990 o ISR SE LS00, QRS S Bel BEGHC |

may be consﬁd@iﬂ@@tﬁwaﬁfaﬂuﬁg and practicing the invention.

Particularly usef ul techniques for 20particul ar enbodi nents w | be
di scussed i JLhe sec c{l{elgans t hat foll ow The foll ow ng exanpl es
are put forthn S0 as r dvi de those of ordi nary skill in the art

with a conpl ete @Bptivadtlysantinconlaela derarentiomaly bnadpministrosd in eymbimktion aiftiayse t he
assay, smwr e%%da@d’lﬁh—h%faﬁ@ﬁbﬂaﬂycsuBthBHlQﬂé;ar@lf:noHﬂ@ the VOO drfdfh an@dNd ar e
not intende%ﬁ 0ti amp %\/n P) ﬁ\?%entors regard as their
i nvention. Z5FHIE™M B 0“% ¥ ?af TP Est 5% by the fol | owi ng
exanpl es, which shoul d not be construed as |limting. EXAMPLES Exanpl e

1: Luciferaggisassay identified reagents that activated the Zta
pronoter 30Zta i Shelil@ndos Yrovid@maoret the/dighdsti¢ imagifto réabifbt; brie@Atidaf or EBV

lytic i rHSe Ctntogpc?m%flv1r55_|£s%£1%t§&jr{el)$ﬁsmg In o&%ﬁnﬁédgrﬁ’mt g:gﬁ n&u&g L rr&%s?non

transcription
gene expr es$puHoipgpn E@?“V%"Eﬁfaoiﬂ“(ﬁﬁ?ﬂt (E-E iP et cfoaea@@)rf@rp@rtte@ent af &
gastric car GkdpRsm Ifahdthet dn{bedlhékﬁ k@rkamdndmsmmsaﬁﬁeﬂpﬁsag avir81y@bi ity

to detect knn?dﬁ@iloﬁ aﬁgﬁlcF Flll anoth é{men tl-g%tt mc:h.lé< g e%esrlt orll rmalglggg hi's

pr onot er - epi assay, tTea
12- t et r adec afpHtie 1B35opTcabedimmis, quwmwamwwwe(wwqgmwaat e) and

val pr oi @oacitgrapesc 6r®rdpﬁbﬁd’c&ﬁ&ﬁdar@&ﬂfoﬂﬁ(ﬁi; Qubh @htaihéi€dah 68 BSE, :hﬁboﬁcs, o
d 0se- d e pe n d %n&i S VI:’?% %Eesabagshﬁc{uv\q%s ?Ester 8%%5 i 04]‘[61‘ smtable con%aln ek?lx\¥ C%t : d I ne

did not activat
the art. Such contalners can be ma

e of plastic, glass, laminated paper, metal foil, or other
materials suitable for holding medicaments.
If desired an agent of the invention is provided together with instructions for
35  administering the agent to a subject having or at risk of developing a neoplasia. The
instructions will generally include information about the use of the composition for imaging a

neaoplasia, or for the treatment or prevention of neoplasia. In other embodiments, the
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The pronoter-reporter systemmay not reflect regulation of Zta
pronoter in the context of the viral episone. The ZTA pronoter-

epi thelial assay focuses upon a single well defined aspect of EBV
replicati ONORBH24PT us-free systens. EBV |ytic infectiRGI/VS200886431 0t ed
on many | evels including epigenetic nodification and | atent protein
suppr essi on ieptrugtipnsjineludent dpash prerof th fellovzimpadéseriptidneaf the eherapaytig or diaging ot
identify drugés mege s@edule mamﬁwsy&ofsrluewﬂeu orpRvéntibIRhERRAL &' Y
virus-cell bas for 0 gh ut scree was developed
Bl o 2t BUVETBE P eryer QURNRE e P Gty by
lytic i nductmfmnanteaaglmeseait@marimﬂQhWmeﬁxnndnmdlﬁB«’mden@@dmg P

Wi th the BXLikskudb il 5¢ pRte@irec® U tRlCrinihy BXdn lﬁebdt)sorqg FlafkghReaRegat i ve

cells with t |s reconbi nant EBV. M r SCO at . when EBV
R e N St R
GFP signal wouwdigri ncrease with lytic infection (Figure 2A). S| nce GFP

was encoded by amhe%ﬁﬁlc@%mém&saﬁmmwmioyym&t othéWisd lﬁaéa&e@n woul d
produce nore G-P a dﬂ’é strolrug)[l | ugr escence 15signal. This GFP

signal was &8pEvPwle ‘qﬁesﬁf BUGH ‘8°gP’ Saghiiog r‘i&?f“'?“??ﬂtr‘@g’g@ef n relative
f | uor esclénc eniershidlegy,(cEIRtlogyalsodigtigotaadinafuheezy] whidhereiwet wobin e prFewgur e

2A) . The GFRe&l G5Rh .HB3 meéhtﬂqﬁe@uexxpnma R} Rthe el iy RS CDK
i nhibitor Pyrv I's reported to inhibit Bnyplc

a
i nduction [7 °'€§%E‘£"%‘“@I§)Labefﬁ°rﬁg{a@}a Sﬁ‘é’“ﬁ’/\ﬁé?ﬁ@ﬁ‘“?‘ﬁ@‘ B si gnal
i nduct i on waSlighmelebtisie Cuhepis d G, w84hcfinuuat:plbﬁulmre (Fedfshney 11 280); FMethagls
replicationg, g shdadl e dé?dbaok%?bkpehb&gl M¥irfuld 1 Vowrdp d@@P*‘-&eﬁe Aljuen GFP

pl asni d s _used as control i ¢ 1 nduction reagents

st udi ed ‘Show&toF freManudign Egls” il and qa]r?s tlf”ﬁ7 ‘rpﬁtoc&'éF’lM‘r]?"H]ér (Figure
20). [Bivlaggniinabdl, 1987 PCeTHeRalyhansa ShairaRaetion”, (NndlisCRPHstayrak | n
Akat a- BXI c%lm%mm%nanmggﬁqcmlgaém)z é}ﬂ&%&ﬁﬁhésqfeq&hhﬁlegcgese

dependent manner for assay was
easi |y adap®Peductien %P’@H"]WF]F)‘IH‘@?%&HP"&%’HS‘FS ofsthe ipxentipR) aad, gs sugh, B %creen of
a clinical cospourismbdseddpraditiag dic invention. PirgcubahnsfuHeidinrs fol | ni cal
Conpoundhobi BLALYr bnbblifekals ﬁﬁﬂé&&hs@eﬁ} mazea%n%gg idpds, which were

screened at a final concentration conmpounds were

di ssol ved i n DvBBeGOpREBpEs Freduhigit 9@ PortoyideBosgal qrdiparntkilldn thaart
typi cal reacddbis copipletcliiclthaie-andBlvdiption offiois ma@ amd/ust he Sku\WarednigFhgur e 4.
More than Z%Qrageqamﬁea{aqs%f\aemeangmd afran%ﬂm@n% PRYH ;1 g&mé yNhsuﬂenduct' on

drugs in one or both assays. Mst agents I dent I as havi

activity coﬂ’l"ﬂ“%"fijfdc?ﬁﬁé‘ﬁmi"ﬁf‘%’ 5 fanilies: Proteasone inhi b| tors
anti-tulddlin dr ubs,invghtios Gdothed ihGirdeddn the &dllewing dcainplést;mmeshmﬂnmtl&osi de
anal ogs, angd,@Rkd siRfd,gmmatory drugs. Al though many hits were in
comon, gl ucocorticoid activity was nost frequently identified in the
| ynphoma cel |l 35line/whol e virus assayweLend antitubulin drugs were
nostly often found in the epithelial- pronoter reporter assay.

| nt er est i ngEyampkeln udieme sewiidentifird rexgentethatattivdted e Zts prdinveeonal |y

known as_cytotoxic drugs. Anmpng those hits, there are sinvastatin and
| ovast a?P th e tfwéthe K€y transactivator in the induction of EBV lytic infection. All reported lytic

induction agents activate transcription of Zta. To identify drugs that induce immediate early
gene expression in EBV, a Zta promoter luciferase reporter in a gastric carcinoma cell line
background was assessed for its ability to detect known inducers of EBV lytic gene
expression. In this promoter-epithelial cell assay, treatment with phorbol 12-tetradecancate
35  13-acetate (TPA)and butyrate (TPA/butyrate) and valproic acid led to increased expression of
luciferase in a dose-dependent manner as shown in Figure 1, while 5’-azadeoxycytidine did

not activate this promoter (Figure 1).
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drugs that recently were reported to i nduce apoptosis of EBV
transforned | ynphobl astoid cell lines (Katano et al., Proc Natl Acad
Sci US A 14):4960-5. Further 'study of these ng s Ay
reveal n‘é% 28'?%1%3§ ecific therapi es for EBV associ at egéf/@g@ %{?04 e
rei dent| ficati onTQf mmottleg_';; that ha [TAAAN) oriOmd Nduce

EBV | ytic 5Scycle réepresen eF & crl']}a?'m? feig%l ionoyz%gro'\f),\ﬁe approach
used in the cenigxt aigheyirsl epiBpmipg Ihe/ENA rfrp@derwlﬂzehé awpi fotveds bpdn agingpraeler

reporter ass@fned Eupyct ¥eipsy kdneh mxaﬁleﬁee(ey@mﬁl BBV RiNinfedtich u,regamdd Taxol .

Drugs verified b virus.assa wer e nost
gl ucocorti cold? 'e‘ﬁér@ﬂgm&ﬁﬂ'gmﬁnﬁﬁo ﬁiﬁm’" am?l RIETPIOKE WP B ?"n°f¥ .
Doxor ubi & n,prdaidr. Ead T4 dweiderae assayclost ol léfmtlﬂ dehgsigych as - ug@omﬂléeei S;W' bot h
assays Were c3q bxhumagw.rw@maseﬂsg R Righ-thRR B W setbing Maskieliped. t chl ori de
(Figure 5). B he hits vvereyt heghfur%l{ﬁer stugl ed with the same
assay carried out at 5 AM 1 pM 100 nM and 10 nMto determ ne EC50
for induci nExhmble 2: Davélgohdnoef.a FRPevitus-bavgd dssdyIo idertify EB lytit mdeatidn | N EBV
positive cellygdies. For these further investigations, conpounds were
obt ai ned_ i ndependently fromthe |ibrar These were se] ected in part
based on'® he- avaPKAGH 1 eEyoBH: ERY S B E (gPFs PR FoBHaMys| s and
in part to rApYIZsBXl cetldree Miawargiiteceliiwit digrewmbisant BBVt Microsapy showdde

initial scregpgnd %ecﬁ&tvlragﬁld@ctcd &MIQ&W&B&P&%Q%@%OHS and
conpounds that are not traditional t ot oxi ¢ gs wer e | esser
interest. signal Eﬁ'ﬁﬁ’r‘;ﬁ‘f’réasﬂw“}ﬁéi‘l‘%%fi‘i?ﬁ‘i‘ Wéﬁbrﬁif&‘z‘gf Wasc??‘ioﬁ‘?d%f"h@‘ﬁver e

identified agohyitancvinug ot tapﬁmmaﬁvmlagemce more GFP al yoatdt@tigeefiotekredce al

assay r el\ﬁeals%ga[ n’ﬁWGﬂ‘rsf’élgaﬁ vjap@etectgm Inﬂg&ﬁﬁe &gh‘é‘r %Inﬁregge%m{a&re

Tranilast is an antl - at” suppresses nast
degr anul at i GHOeKmSE i RED) ETséia‘%ﬁ'éedéﬁH Lytip B‘F"ﬂfélP‘é(F’&P’GEé)s sthe ﬁF'bWél . The
ant i - i nf | amspeeifically a@hfbaaibyile Stphas©@ QDK idhibhoriPuivilanel Af whidh-idcEpoftetne inhibin .

Lef | unomi de Iy r L e faKL zyme
0 the D5y g Y kB .OL”@%%tz?%aﬁ%eﬁ%WéW%%%?gS%‘*‘f bRl B
grow h-f act &CWQI%PEH“EY?B%% rﬁ*ﬁﬁ%‘tﬁ'l"é“’é‘-’é ‘}a“‘ﬁ‘r 6?‘?bf°é1‘e§t°F‘b‘|‘Pe it ¢MV o.
[t's used t @rovoesdrivel@ERMAdshiddvaatisedssicoinsl. NbhadTitHedsit indftiolefgentnom de

| nduced L e sREkGaR! MRSk HPp ihal ul Qb LSFBRENY] © SeT UM

concentration I gure report te early protein
BZLF al one is sulfprpg mlth the lusafqrﬁg@?aYttweGFé’rﬂgp%i & Wtarft?ﬂés&seﬁa@duced
However, dr bgs’-aapalytdiad iniadekd dépagiedlaimer EGuf B0 Mbh S8-wéllformdC hé GFAS e

assay do noéss%e\gagga% Adgygﬁgwﬁog TR0t ein expression. The above

reagents_ di prote n“e pression in EBV positive cell
lines s¥éh as SNU719, Al CATA, Raji, LCL and Rael cells. O her
hits in the Exuﬁplémmsgascmﬁmchﬂehleﬁﬁbomdmbml n, but not viral

replication. i ra- C)
(Figure 7A) and ﬂidl&ﬂ? %%Hkﬁls %},&9@&;{6 JT béﬁgﬂ&{ﬁ) uceaﬁt-’%@ BZLFI
pronot er i n CHMRoHRF f\@fChsverea@%easﬂ a ﬁngtﬁoecerrta)m A4 $0ujve [The eggwewadiuiereng ZTA
expressi on ididsobved in®MdCBor PBB,Ghd @BrmA€idd into 96-well plates. A typical readout of the GFP-

30  whole virus assay is shown in Figure 4. More than 200 compounds were identified as
potential lytic induction drugs in one¢ or both assays. Most agents identified as having activity
could be grouped into 5 families: Proteasome inhibitors, anti-tubulin drugs, glucocorticoid
and steroid hormones, nucleoside analogs, and anti-inflammatory drugs. Although many hits
were in common, glucocorticoid activity was most frequently identified in the lymphoma cell

35  line/whole virus assay, and antitubulin drugs were mostly often found in the epithelial-
promoter reporter assay. Interestingly, many suppression hits are not drugs traditionally

known as cytotoxic drugs. Among those hits, there are simvastatin and lovastatin, the two
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Cyt arabi ne and I ndoprofen triggered the EBV i medi ate early gene
expression, but stopped the lytic cascade at |ater stage. Cytarabine
i nduced imedi ate early protein ZTA in SNU719, LCL, Al CATA-BX1 cells
(Fi gure 8AWERNSERYY7 and al so induced |ytic gene RPA anBCTYRS2008/004811
expression(Figure 8C), but did not induce viral replication (Figure
8D). | ndopr d¥¥h thajiroceni e Zepecied o issiyesrapgpiosis gf ERG¥rangfpimeil lymphoblastaid cell
L epli CaE) [ oR(Iﬁesqmtﬁlo%d e Natl Acad Sci BOIAL mm%ﬂlﬂ‘@%oﬁhﬁurﬂ%ﬁ&udfwﬁlﬁfﬁem

it in bot ) ure 10A at nanonol ar
scale in thé 3‘?“% §£evvﬁgs°mﬁ nr 8%%8{;&{?’3? orﬁ?ﬁasfcﬁ énrmépeutl c serum
concentration. el#@sﬁ%@nloﬁd@\#@ﬂ)ﬂd Beee pretieysly Brovn dozindicHERN Wtimot onl y

i nduce | wtiG cgaaﬁ&elﬁeacmnassr »ZTdén&A%fglu aﬁ;ml&%)sed ihéewoaRelysEBMpslVefifiedb Ut

al so EBV re%I %hcatﬁq gure 1 10Meb e ﬁzol e can fxl SO EQdu e BZLF1
protein expressin® npd° ?‘éﬁpo eé PP ORY P8 cE@|en ¥Ei gure
11). Tl Ilée55|vvr€ﬂe9by bnyplwplplcgllllmgwtlwuasgaysnlv weramedti ni cal

conmpound | i Blhadchnicdiddugs GRS Drels! Oénif@d @@om& DE%@&{J povegdagent s
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ori P is 1§i mbhizmtetand Covdlogdamdedigites)-pr onot er regul ation in EBV (Jenkins
et al., J Virol T'}%Q%ergﬂén%rtheﬂ‘md%&%ﬂz@é samLEEsJyQ%ﬂ&fduPat@lpﬁis Iq whi | e
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cor r esponds iniiat fareeri. [Catnpuegs aktbabi lonmaneholascoacentatiom bidrompuodsiver aré or  EBV
| ytic i nduchyQRaindnhiSy6BAL &DUAR PlQdUGLLPN during replication and
easy quantification are inportant strengths. G-P has been used as a
reporter in drug screening assays for nmany pathogens, such as
Mycobact er i lirarbpdre Bottézomibs meieaddzolnytatabink were Alhiified @s Iptic iAGR LIS
25Chenobher ..l Q@8- 42(2) p. 3447), HV (Dael emans et al., Mol

Phar macol , 5065, 67(& .. 1574-80), CW and HCV Lee et al., J Virol
Met hods, 2004. I°f&Y 3r~epiﬁlehaéafsasgﬁ)vealeﬁvf@ﬂw@§@ﬁ&carr Rdusn e BALEROMKT shed a
novel assay Tfaoilastissa lantt-dllewzicriaigittaosupgigsed fnasit cell ag@bbtidngtistdnié release
replication - kS I QHFBHI; LNg

The differ e?ﬂdf?ﬁﬁ? lgﬂ?&%ﬁgg&rpb Tﬁéﬂ%ﬁ%‘ﬂg&ém% Itegtg@g assé&l@%?g?@

di fferent f&8atigreipomilyinbitg delg@agfgiehys&r?@eméﬂ?fmﬁmawn&teher hi gh
t hr oughpfit pwintdii bidsyneheSeyativhy, widtaytagohides SO thdtdinfelfiated sniobh mascheyll | S

i mited by Lagdidit GANGRMLGA aNHRGHlhdlie Screen. Argi nine

butyrate an I um bu iraewere m ssed as hits in both screens
because the conc%ﬁ*eli*séw pilunerieigducedshe BAY pinenstertpdh !9 Bldet therapaict he
ef fective ceoneenhdecataianFighes). Astdpbitediapmie@sle cah$ pdRINBILF biatead herein,

e ERy S iy REREb e B O41-L16% AQRA' Sod I8 arl DEWES: delab g 3R €01 1 O

of EBV. EBV rc i SO consi ein
Post t r adpl erﬁwfruublﬁmfegﬂﬁﬁmﬁ%pmor fespszrrily\jnduesiBZEF prsteip e(tmqsm) The dbove
Under st andi feggemtadid 641 Shdi @ BFER pidtel@adtiéh iDEBV pagilé 36 lihdd GucEBVENU719,

replicati OnAﬁﬁi‘A,%ji}ﬁﬁfaHé Ri;epcehsr' eating these di sorders.
Other hits in the luciferase assay induced BZLF1 protein, but not viral replication.
Drugs in this category included Cytarabine (Ara-C) (Figure 7A} and Indoprofen (Figure 9A).
35 Ara-cinduced the BZLFI promoter in a luciferase assay.(Figure 7B), as well as inducing ZTA
expression in LCL cells (Figure 7C).
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(Figure | 3C)°bse€§‘ﬂa B Zp Pfém‘éfrf“@&’éi%“cﬁ#byl?BWI?zaérﬁDo‘\ct‘Hé‘t“"F Butypyas pot
recogni 228d iisiuat apihk mzhflitoninbibitdr SaBdegytiddeul t ant i nhi bition of

NF-KB. In an eff %etGﬁPglggf'BﬁEMngrrééﬁﬁﬁm& vgrmlre?)h&ﬁ&r{:a\Q@ F?&'uﬁﬂ?é rc;?tl{éro be
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35  infection of EBV. EBYV lytic infection is also considered to play a role in Posttransplantation

lymphoproliferative disorders (PTLD). Understanding various reagents capable of

reactivating EBV replication may be useful in treating these disorders.
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Bor t ezomi b- i ”dUCﬂ{iué‘J&){fEﬁorIeﬁ&aQEgkﬁ‘e% G al El@éxﬁgééloﬁgfm'iﬁqg{géﬁ%?k&%g nas

| ynphoma As . described above, the proteasome in
i dentified LS HdPEmMRe W’ﬁﬁhﬁf&’”@fi‘@ﬁq'a& biglegy- THesE EeehniaNes; Mevisyeldi es
| ynphoma celrdserlbddifie svorknlon it vido, Ame bean egteldkd th imgmgmrvrvmemeeemwﬁ]ﬁetv

of

model's. 1n qlresiaﬂn 19 yRbibakfat Afes ﬁ‘s‘ééafdaﬁé&éf &mf“m%h gﬁnfeﬁved
wi t h pharmacol ogi ¢ i nduction 1 n na ura ect e t unor sue
(+) Bur E‘nstt thosqused inYpglinicngludingma E‘CEW@%?I‘E%‘H'&%WEM%{%&%?S{FCW t he

flanks of SGHBwith gd@iablcAfnbgug réfogert, priarilyiasndpirhipd ol SV il usihg#d) was
admi ni st er eq,.Hlof A% 's%sn%ﬂes Qfa%&dﬁnn&&ga Psrcm%mr?d.@e@%ugé} ration

35and the mce'were sacrificed for tlssue 1 stri t1on st | €S.
Sel ective cBREENt Pelpdins o5 mpHtking iR mugs actvatien, Rpanse foarectsaipm-ghesifit of
ti ssue was appareagenisand Hemdlylobprors intefabdnmetdtprks. Two reports use molecular-

20 genetic imaging to identify cells productively transfected with HSV1-TK in preparation for
antitumor gene therapy in patients. The present inventors have imaged endogenous TK
expression to study combined bacteriolytic therapy in experimental models of colon cancer
and bacterial infection in general {(Bettegowda et al., Proc Nat]l Acad Sci US A

2005;102:1145, which is hereby incorporated by reference). Herein molecular-genetic
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of the viral lyric cycle, which enabled avoidance of a gene transfection step.

EBV Burkitt's and Akata lymphoma xenografts were imaged with ['**IJFIAU using a
dedicated gamma camera after pharmacologic induction of viral TK expression. Etiologic
5  viral-associated tumors themselves provided the reporter gene to image the tumors directly.
The method was highly sensitive, with as few as 5% of the cells within the tumor mass
needing to be induced into the lytic cycle for detection by imaging in certain EBV(+) cell
lines. Although the tumor models used were subcutaneous, the lack of significant attenuation
of y rays suggests that the method are applicable to tumors deep within the body.

10 As described above, bortezomib was identified in a screen of 2,700 Food and Drug
Administration-approved drugs as the most active in induction of the EBV lytic cycle,
providing the rationale for this study. Inhibition of the NF-xB pathway induced the EBV lytic
cycle. Bortezomib is known to have anti-NFkB activity by inhibition of the degradation of
IxB. The results reported herein uncover a link between anti-NFxB activity and lytic

15  induction, providing a mechanism for the result observed in the EBV-associated lymphomas
studied. Based on these findings it is likely that the viral association of tumors for imaging
can be exploited for cancer therapy. Notably, several therapeutic strategies have been
explored that involve modulation of viral gene expression in tumors (Jacobs et al., Lancet
2001;358:727 -%; Yaghoubi et al., J Nucl Med 2006; 47:706-15). Such therapies may be

20 monitored noninvasively in preclinical models, as described in this report, or in patients by
using radiolabeled nucleoside analogues already in clinical use (Jacobs et al., Lancet
2001;358:727 -9; Yaghoubi et al., ] Nucl Med 2006; 47:706-15). Methods to optimize the
treatment of certain virus-associated tumors are routine and are known to one of skill in the
art, Bortezomib is one of an array of new and previously known agents that are effective for

25 inducing lytic infection and a particular agent may be tailored for use, through imaging, in a
specific patient. For example, if a tumor cannot be positively delineated on a ["**IJFIAU-PET
scan soon after therapy is initiated, lytic induction therapy should be stopped in that patient in
favor of another potentially more beneficial approach. Demeonstration of a positive signal on
an imaging study to indicate the salutary effect of therapy, linked mechanistically to the

30  induction of specific genes of naturally associated viral genomes, without the need for viral or
other transfection of the imaging reporter, may provide a readily translatable asset to

anticancer therapy.

Example 7: Engineered constitutive EBY TK expression
35 in order to evaluate the specificity that might be achieved with viral TK induction
with regard to the concentration of 2'-fluoro-2'-deoxy-beta-D-5-iodouracil-arabinoforanoside

(FIAU) in tumor tissue, a human osteosarcoma cell line previously engineered to express the
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0. 0841. 0120.5580TK wasped§Mous S derarrno lgntekys. Y.C., Hamzeh, F.M. & Ambinder,

R.F. Induction of Epstein-Barr virus kinases to sensitize tumor cells to nucleoside analogues.
Antimicrob Agents Chemother 45, 2082-2091 (2001)). Tumor cells were engrafted
subcutaneously on the flanks of SCID mice. After tamor was palpable, [**IFIAU was
5 administered intravenously and mice were sacrificed at various time points for tissue

distribution studies (Figure 17). Selective concentration of radioactivity in TK(+) tumor was
apparent by 2 hours and radicactivity levels in the tumor remained constant until the last time
point at 96 hours, whereas levels in nontarget tissues decreased. In a parallel experiment
carried out to later time points, radioactivity in the tumor was stable from 2 hours to the last

10 time point at 4 days. The tumor to muscle ratio climbed from 4.6 at 2 hours post- infusion to
peak at 205 at 24 hours post-infusion and fall to 114 at 96 hours post- infusion.

To determine whether EBV-TK mediated concentration of radioisotope in tumor
tissue was adequate to achieve a therapeutic effect, mice with tumors were treated with
[*'TJFIAU or buffered saline (Figure 18A-18C). Control and TK tumors in mice injected

15  with buffered saline, and control tumors in mice injected with ["*'IJFIAU showed similar
growth curves, and of note, the 95% confidence intervals of the slopes of those growth curves
(as determined by linear regression) overlapped. The growth slope of TK tumors in mice
injected with [**'[JFIAU flattened (i.e. the confidence interval for the slope of TK with
[*'IJFIAU in particular includes a zero slope estimate and does not overlap with the

20  confidence intervals of the other growth curves) indicating that the growth rate is dramatically
slowed by this treatment, In scparate experiments, increasing doses of [*'IJFIAU were
associated with increasing effects on tumor growth (Figure 18B). When admixtures of TK
and control tumor cells were engrafted to generate chimeric tumors, increasing percentages of
TK-expressing tumeor cells in the admixture were also associated with increasing effects on

25  tumor growth (Figure 18C).

Example 8: Bortezomib-induced enzyme targeted radiotherapy for EBV-Burkitt’s
lymphoma
As described above, the proteasome inhibitor bortezomib was identified as a potent

30  inducer of lytic EBV infection in Burkitt’s lymphoma cell lines in vitre and in cell line

murine xenograft models. In order to evaluate the specificity that might be achieved with

pharmacologic induction in naturally infected tumnor tissue, EBV (+) Burkitt’s lymphoma

cells were engrafted subcutaneously on the flanks of SCID mice. After the tumor was

palpable, ["*“1JFIAU was administered intravenously 24 hours after bortezomib administration
35  and the mice were sacrificed for tissue distribution studies. Selective concentration of

radioactivity as measured per gram of tissue was apparent in these tumors (Table 1).
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ef fusion | ynphoma (PEL) cell Times 10 that harbor KSHV. In a SCI D
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with [125]] Fl AU AFhaygtr BB3208 discobersdio e fitbas Burkitt'sitlymamond and iseissoéigitd vatv ng
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Finally, _ when i nductl on"wth bartezo py tT eat nent
with [ 13%9 ) Ppmqtﬁﬁﬁﬁlaéloqsé\&r\@@%ﬂel(aﬁa@ﬁfse}l&gé)assomated w1t11 virtually all

nasopharyngeal cancers (~80,000 new cases/year) and approximately 10% of gastric

carcinoma (~93,000 new cases/year). In order to determine whether the bortezomib-induction
strategy might also be applicable to epithelial malignancies, bortezomib-induced FIAU
targeting was studied in a transplantable human EBV-associated gastric cancer (KT)

25  xenograft model (Chong, J.M., ef al. Interleukin-1beta expression in human gastric carcinoma
with Epstein-Barr virus infection. J Virol 76, 6825-6831 (2002)). Following engraftment with
KT tumor, SCID mice were induced with bortezomib followed by ['*IJFIAU and tumors
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The HSV1-TK has been used as a tool in gene therapy approaches to
cancer. 15 Introduction into tunor cells by retroviral vectors,
adenoviral vectors, and others have all been studied in clinical
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warrants discussion. FIAU was previously investigated as an antiviral agent. Chronic dosing

30  of FIAU was associated with hepatic damage and in some cases fatality, apparently the result
of mitochondrial damage. In those trials, treatment for less than four weeks with a cumulative
dose less than 200 mg was not associated with either clinical or biochemical evidence of
toxicity. Thus, the “no-effect dose” of FIAU might be conservatively estimated to be on the
order of 0.1 mg/kg per administration. ["**I)FIAU has been administered to patients for

35  imaging without any adverse effect on hepatic function (Diaz et al., PLoS ONE 2, e1007
(2007)). Extrapolating from xenograft experiments, a radiotherapeutic effect is likely to be
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Absor bed d O%dieﬁtwr{ah@ggm (‘fAQ%EITgr)eonibva% sn‘Qtl %l!rcu]es and thus better tumor
15  penetration would be anticipated in comparison with antibody conjugates. FIAU does not
penetrate the blood-brain barrier but does reach brain tumors reflecting disruption of the
blood brain barrier. More broadly, the use of small molecules to activate tissue or tumor-
specific metabolic pathways suggests the possibility that metabolic targeting of radiation may
have applications beyond thyroid cancer.
20
Example 11: KSHY tumor treatment
Figures 22-24 depict treatment of KSHV tumors with bortezomib and ['*'[JFIAU.

Example 12: Scale-up of mouse biodistribution data to the human and MIRD dosimetry
25  calculations using the OLINDA software -
Murine biodistribution data were converted to equivalent human data for dosimetry
by assuming that the organ or tumor to whole-body concentration ratio in the mouse is
equivalent to that in the human. Absorbed dose estimates for critical normal organs are listed
in Table 3.
30
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at responses are achievable with 0 5 to 2 Gy to the tumor. The 5 to 20 GBq (135

to 540 mCi) required to deliver this dose-range is well within normal organ tolerance given

10

15

20

25

the normal organ absorbed dose estimates listed in the table. A total administered activity of
20 GBq would result in 0.2 and 0.02 Gy to the kidneys and red marrow, respectively. Based
on external beam and radiopeptide experience, the kidneys can tolerate 25 to 27 Gy before the
onset of toxicity; the red marrow maximally tolerated dose is 2 Gy. Administration of a 540
mCi dose would likely present logistical problems, but these could be accommodated by

fractioning the administration over three to four injections.

Example 13- Cell-level dosimetry analysis

Using the Monte Carlo simulation package, GEANT4, a- spherical tumor model of
spherical cells was constructed (15 pm diameter) in a hexagonal lattice (74% occupied
volume vs. 52% for a cubic lattice) of varying sizes (~10 cells, ~20 cells, ~50 cells, ~150 cells
per side). *'I is randomly allowed to decay according to three different patterns:

- all cells contain ™1

- 50% of cells contain 'I

- 10% of cells contain *'1
The energy deposited in each cell is collected and the dose to each cell calculated after
(usually) 10 million Monte Carlo histories. Activity distributions in the cell cluster are
illustrated in Figure 24,

Regardless of the percentage of cells expressing TK, the average absorbed dose to the

tumor cell cluster is approximately, 4.3 to 4.4 Gy per 2.5 million decays. The dose per ¢ell
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triton-X 100, 2 mAf EDTA) and cell debris were removed by centrifugation. The supematant

30 was collected and the protein concentration was determined with the BCA protein assay kit

(Pierce, Rockford, IL) according to the manufacturer’s instructions, Cell uptake was
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-44-



Tunor generati on. 5x10 6 cells were resuspended in 200 pL
Matrigel Matrix (ED Biosciences, Bedford, MA) and injected
subcut aneousl y near the shoul der of 6-7-week-old nmale severe conbi ned
i munodef i ¥PSABIZET D) nice. Subsequent studies were pBFTEFHEHMHEN
tunors reached a 5size of approximately 1 cmin dianmeter. |nmunobl ot
anal ysi s. Tumor geperafiofect expression of the EBV-TK or EBV-ZTA, total
cel |l protein was skia®sélls @xit reagspadedhy 200rE aakrizel Mo (8D Widsdienkag sBegifoliif f er
(0.05 M1 S, nAPfsfcredsubufDAGT}peak e bbb B ok O e L BE DT e

oW ng

contai ni ng protease I n m, nut es at

reagents wer EmyEfeipiqnp(S¢IHmicsy S‘l"ﬁ"é‘f“’é“ idher wpre pfopsed MBEHTEPATY acps! a

ng/ mL) , 15 pLsif.oPaphto@m3dde cmin @ihmdaF, | gL aprotinin (10 ng/nil), 1 gL
pepstatin (2 nmV, and 10 gL PMSF (100mM for 10 minutes at 4C.

Fol l ow ng centrifugation, the supernatant was collected and stored at
- 80C. Prot elmmwgblekasebsti on was determined with the BCA Protein
Assay Kit (Pier cep detddedpaekonof tle EBVIKIEEBV-ATAGokl Qelf fiReiiatUfract urer' s

i nstructions, xtracte:cllg)?gqéa%mg%:sig%atl msfbuftf rLlOaIJS &? 'Fnsépr% ﬁépg% mbp 13}"6‘ ton-X

fracti onat ed Yacry ei ns "wer
transfer ted 108 2PROERAN WF'W’G&E‘P!E@P @b’élt%%fnblr{)am@eégdm elhe fidlpwigg Schnel |

Keene, NH). rEhenseabidasnas) webeyd weked m&lﬁkw lalgﬁﬁﬂ)ll oo adg, vegn- fat

dry, mlk (Bi T) at
5C ower ni ght ! PR LAk RES 0 Al iRy ﬁ‘%@aﬂ& i 3@?%@?

fol | oned by i0meuirseidh Kellewind¢enriB@giouithesorsthatems bl qollanﬂ andFidreder-a from
a rabbit inmaerd ZeekeMicdlentay %mtehﬁneﬁﬁﬁmﬂélseﬁwt&%ssay Kit (pleme

( GRHESGLRAGYLKSVNDAC) o nocl onal anti bo Nort h
Vooapeaii. AL e e e PGB QP PB4 il L Fiet e
menbr anes wenrdein wesiitaetiontied,gn ia RS HRPSerolypandartidschelg Bateira weie irrmfsbed to | gG

ant i bodi es qud'I'RRNGl%LéJIGQEe%%@FAﬂé SMidne SRSl Bh2 mq mdln&ﬁbrﬁrémrsham
Phar naci a Bi ot 5, Q00 on iLn, PBS-T

at ava
at roomt errp%l’r }‘Eél R grs ’7’ B gradenyy '%8%%5#@% "*\%éfeéc“lﬁhgﬁ @ Bk and
protei ns werlkl Vd’éWéE;Tﬂé@i(P\Eﬁﬂh atEtE okhbEghe r The BembranengerDbtrowslicd vith BBYENL S

(Amer shagp PhafeRabwkd Bl Sb@sdbh witl 18 0bRERIAREs METR sSXPASSALTO XOVAT

film (Kodak,, Roch ster 30 Real -tinme PCR for
EBV opy  nuriBER v vl Y- gt SR B A v LEP YD Bt ac e
with the pl AmrrpcldDNAnmhom {Akgete, Noxreld@rpedTAN Ya ateaindemgratuge fohlchour, After

manuf act ur eryghilNmt ﬁ%ﬁr&@ﬁere ﬁ%ed’*ﬁﬁ]%@%m%%eh Qoa?an}{ QelbUﬁT%G%ub%@esoL
with a TagMan P core rog%gtg%ﬁglt Per ki n- r anchbur g,

NJ). FI uor  oSLHRY" “BHEke teGidiphieréeeshen %m%%tﬁcha mer
Appl i ed B oPyssttans, NJPER1BBAT dilviandn RES-E atsyont thpsranedfodiyho@ 6o BRL
(Frederi ck, nll\éqlb)aneslv:v@ﬁnvagh@m&% aglltls%crb%? eéed%‘[th%%L%teQ%flJtl?g A (4 m
MyC12) , arrpl I fication primers éage uorescent

dATP, dCTP, Lsifgtionespesnts StyperihamyPragaaa B“Hfﬂ*r Thompenbiatys wete esppsed tpiK-

Ampl i Tag ColaMABfilcth (Bodak,BoctestéPEr @ emudimektireN- gl ycosyl ase. Extracted

genom ¢ DNA was used for anplification. DNA anplification was carried
out in a 96-well reaction plate in a Perkin-El mer Applied Biosystens

7700 seqgenGRacifiiOhr EBRGlpysanple Was anal yzed in dupl i cate, and

(r:n;: It Ibr’)l'i'?l gzegﬁ'f, i/éeV\a Iﬁ}’A I?omapea%d W‘?l% grfr!a Qx%agt%%?th Ithl?a Q?g ]ﬁ\ﬂﬂ? rln%lsllclts

(Qiagen, CA) accordmg to the manufacturer s instructions. PCRs were set up in a volume of
50 pL with a TagMan PCR core reagent kit (Perkin-Elmer Corp., Branchburg, NJ).
Fluorescent probes were custom synthesized by Perkin-Elmer Applied Biosystems. PCR

35  primers were synthesized by Gibco BRL (Frederick, Md.). Each reaction contained 5 pL of
10x buffer A (4 mM MgCly), amplification primers (300 nM), fluorescent probe (25 nM),
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wei g hed 3t einjegtion,dytic findectibn s iratiated aith herteroniil. )Eavlasousﬂeas ueetdd Lrs vilga an

ault Iomatt eg gTaamaaof@ QAR Bﬁfonez&nﬂt ﬁo&%&d b S € &h m@%@%/ﬁjd meﬁsfmal%&e witha

coll ecte erce cted.dos er of ti was
calculated b nfé%‘r&hﬁ%e gg g\é‘gb‘?ﬂ’g&?’%ﬁ%ﬁf jegien-o 0“8? t he
initial dosetmcél'hee sieamia;rwdiﬂﬂasla@tw i th<SBY ofadiotrades vjectmh,ahel aaimeld wete| anar

gamma i magl “&es@l@@ze@@ﬁ%ﬁm %‘ﬁm‘eﬁﬂzs“}@@nﬂ%ﬁrﬂ{em rﬂém@ﬂceﬁ@in%ﬁt to
the ex vjvo blodlstrlbutlon st udi QEJ/ tative data were not
t

derived % onif P& PG FECeEHR: éﬂﬁ?ufﬂs#o Shote st HeEnp 3 @me&f;ﬁé‘&
SPECT- CT ( seerilygh asthesi-hSuibXq\SRIECT 44 B a (e G f ('S IIFIAST whirhewds sicasured

Nor t hri dge, %&aﬁ&@ ca@b&t@ﬂ'@ﬁcr@% ngh@@k%sep@ﬁpwgltﬁEﬁQﬁéeQﬁllnmeangnoﬁs LM X
15 cmx 9 cmand a 120 mn 5 mmfieldof view (

hi gh-r esol ut8d% H¥% 1 el hole col limator used in this study has the
followi ng specifications: 1.22 nm hole dianeter, 0.20 mm septa

t hi ckness, 25.4 mm bore 5hole | ength. The det ect or material or
scintilla orExyiRpdiodistribgtictonposed of Nal [ T1], which has a pixel size 2

mMmMX 2 nmx 6 mT'lAftM tfé@:m%ﬁv&hmrﬁfbﬂﬁb D.0742MBY @mel)pqﬁﬂmmm@mstwhe

paral |l el hol.e._call ke under wi.th isof| uran
whi ch was dePJie%%r rrﬁ‘h;e ta‘il vem plgour mlce weﬁ-e s\,/agr%ch(f a% ea%h ?Q}ca{tﬁ tlme ycervxca?

Pl easant on, digeation; h@“@[:é‘t’?ffﬁpla@q]ﬂii@%tf?tdﬁpoé’ram @@@P were rwwdmmm
sof tware pr mﬂb.dﬁﬁt;h\metnbsus mioaéu&?%@}mm&ediﬁﬁgian ah@Mated gahhhﬁ céth@h A 0.1

| .
resol uti us nsampﬁa of b 0% was Qsorgonlyecte V&ﬁ,‘,l‘ %nt uaectegg;[)sg B?r S}am ég-lj)/vﬁ§h

perforne bovenent | oned
det ect or, sevmaeﬁftumldbycommrtswomh *@mfmgmtdﬁédmm therimtipl ddse Tantry.

Anal ysi's of dRBed igiaha($D) was also calculatddT®ges Wer e anal yzed using | magelJ
1.30v (httn://rsb.info.nih.cov/ii National

Planar gamma imaging and SPECT-CT.
35 Imaging was performed as an adjunct to the ex vive biodistribution studies.

Quantitative data were not derived from the images except for once instance that employed
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15l nstitutes of Health, Bethesda, MD) or AMDE (A Medical |nmage Data
Exam ner), for SPECT-CT, free software provided by Source Forge
(http://am de. sourceforge.net). Cell lines Akata-BX-1 cells

ar e
derived fr¥m?PRe2Ptat a EBV( Ycell's with reconbi nant ZBCT"USZOOSIOMSH
GFPEBV. AGS- BX- 1 celg s are AGS cells with reconbi nant. GFP-E

(Haubner, R SPPEASGY Seel'aelf’w)Hé‘h‘t 3 5petul Gemmpledicadarffupenispierthri #e’ %2\) has a
Schwai ger, I\/ganinn rapl dectoriieegidingenidn dfied. pasx 1 dil Bom ankd & UED rhxypezsjmxn

t hym di ne Ki i ed
FIAU Eur ) ﬁ%‘i?"ﬂ@gﬁ)‘y %%%&2 11“?%8;6}6& 1K$1£('3&_,Bh}%§rt r%’yﬁg'ggr %?Eﬁw

CW i nedi at Rllevdrg yecificaiopt dr22 mmpho T 0P sepfn tipkoess 25 ¢ “ﬁt‘l"?"i‘vatl on
of the CMW phdetaiget Thedegtiabhaterikier sintidtdr ci'yl;tﬂes eomﬁdaeca)f&ﬁ[ﬁggﬁ:ﬂui\db a

p| asm d (CL | cte%vr d TQne post orny the para wer €
grown in RPW%%}%M% mg\%/AIE%t a ﬁv@bf\(él%ﬁp(j quﬁ-%rﬂtg R rr]rsadl um
(AGS- BX1) s ussiimsion fers epdgg apssthesionitharofiimatsowhishevas dalivavdRIBS) Preaisipn0. 8

my/ M GA418. Bb&&m(dett@ip’ﬁme&amnams TMC Loﬁulaﬁ&m&a oBBELSRCEM™

(-578-+13 rel ative t | uci f erase
reporter geneﬁwﬁ %rf’ 'Eg’fn%rp‘ﬁi wéso‘ﬁ? ﬁ’% W@‘“tﬁéglfﬁ??“ﬁf"bﬁ‘?ﬂs
est abl i shéd Ibgusmmbﬂaamkf YECT 6T vob pdf@nka isitgrilek apBaipentipned ganing rAGS

cell's, and sgctiel AT Betdsiol B H&mw@me&lramﬁg bk RB&e Fbm &Y I1's that
stably express a decent basal qlevel l'uci ferase was used in the

drug screen. AGSHC131 was grown in Hams F-12 with 10% FBS and | ug/ m
pur omyci n. Lgm,] s 'lim] igy&mSNU- 719 were grown in RPM 1640 nediumw th
10% FBS. Al cel were grown at 37C with 5% CO2 and 100% hum dity.

35 Chenical s and ’P"lgﬁ?"é?%ﬁ“a'ﬂ%ﬁ?%’gllﬁ?ﬂ@{ hi0v Gtpsh ipfo-nitptem Aivdional br ar y
(JHCCL) tOnslhsitses of Hedifty BetbadipRDN A MIBEl (A tMigicat Inhadé Dad Ecameounds wer e

Each plate (e oan o aeag ] kS it BB 85, & 100 P

colum on each side). Anti-1gG was obtained fromABI. Trartil ast,
nebendazol e,cdindapr of en, Ara-c, 5 butyrate, valproate, |eflunon de,

and TPA vere obt ?.?(Qg QXflrcgg'r g'fr%d érom R}E lfz! ]:SBV( IY@]S W1Eé:;icﬁ%§uq%nt b was

obtained fromM [Tenni um | ctirve I cl'ne MA) .
Purval antfl ATREBY A berlls oAt Eedllp ideiseombinant GFP-EBBKH@WGF,B iAsdkict | on

studi es, cel.sHaR6RuISELAE GabaclOH. &1 Schwidigdr, M. ﬂaﬁ@dmygﬁﬁghfﬁeﬂﬁ sigglepounds

for 48 hour troI ntreated cell.s we I1el. 10
b M or onl Sl 1 HRUGRR'GER ot MR Eb e R Rl B 212

Al CATA- BX- 1 Nugiifed Zv\,é? %U(?O&%QFB@ tiapgeigbed &efo b GMVIBmedité early promefer.

(Cost ar 3595)Toa5mr31 f¥r nb@Speciat Loséaa&pmqewv mhémr 6818 HE keraRe Rine! |

drugs t e traserr from.dr | ates to
cel I pl gztsgs flﬁ qas{f’d&g{}%ﬁgﬁ{g "(’:néon e enggp s u3 - ﬁ%g“{)

addi tion to &@atn FMIGE0 mwﬂﬁﬂ&@@s‘)MﬁMl(Hﬂ@drH@SI%lmeﬁhmrfé@Sﬁ?ﬁlw t hout
cel I's or dr ugslemfledvainl18%\id BoviRlsdrdn tFMS) 2908 il Gt thash@Goes added

to f |1 t t
30 days. e RO E ARG AR (o Thr TR Ry R B Uk heg
wi t h Fl uor odwsiferase iperteogane t Astdblasolt tnespaainifdBE Kd plistBil waossiellisied Bpnpany,

Vel | esl &30, Mianstdesd dr fici19Narkl QBabEphto WASG el 4 Braliicrctiith €S/ SSi on was

r .
measur ed puromycin. A clone of AGS cells that stably express a decent basal level of luciferase was

used in the drug screen. AGSHC131 was grown in Hams F-12 with 10% FBS and ] ug/ml
puromycin. LCL, Raji, and SNU-719 were grown in RPMI 1640 medium with 10% FBS.
All cells were grown at 37°C with 5% CO2 and 100% humidity.

35

Chemicals and library
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20at 530 nm The readings were exported to Excel for spreadsheet
anal ysis. The first readings were performed 30 m nutes after adding

the Ii brar%{’%‘g‘%ﬂ%’?rgfst o elimnate drugs wth autofl gﬁ@ﬁg@gg&gmlm

day 3, pos showed increased GFP signal,

readi ngs that ar e.th rea contral were
consi dered as hi ﬁ%hn Eg{%?@gﬂ@%ﬂ%ﬁ&%ﬂ "élé@;c lso %11790 faer gsr' ase
assay, AGS- HE! h8dlingellchmponeds vercdisebbgd inINS®@ TRE hlid fmiteésmg?ﬁ-\ae“
cignclentz Bgt IAO atgfatfb&;%/eaf{i&%wl?amd %‘?Qtweh%@i@olanibﬁﬂolfﬂls %Slhml\!\&'ll tI

p rugs were_ trans ed from pl ates
and" i xed. YT LD MeaBane B b AL DR PRt AaBe e
posi ti ve Eontutadte, vairentgp lcldnesideendTRAee phtaineth frore Bighe (St.48uihM)s bef or e

a 30l uci f er agg, AFEAYes ot Qﬁedlﬁléﬁx'hfiﬁ&%ﬁlﬁx B ORAMLiHE e, (@3ARMd, BRGENt S
wer e obtai ned from Pronega, and the assay was perforned per the

manuf act ur er ‘gva?aﬁ@t“r”ﬁ’éf"?‘%?féfr°\?£§'ﬂ’9Fl}?mbl ot analysis Cells were washed
with PBS tw ce. Toilgic imiattion btadiespreldd vedr¢settadat @0tnilpod ecktedivithtelty si s
35buffer. Pr A G de and then
transferred %Er}] %ﬁESW%%gﬁog@ge tﬁ%%?ggggﬁ@%%gngmm

(Schl ei cHér&Schuel |, Keene, NH). Blots were probed with primry

anti body (Ab&FewBiropifbieading:4C. HRP-conjugated secondary Ab was added
after washing a stem
(o (en W G Bk ), RRRANERT SR L RERE R Gar¥

A gone) T anbrLitiss femasoEn g olOniimesd. Ppgraph voipm ot |
cells were tﬂé@éﬂt(ﬁlﬂ,lzmﬁrh) YreddMraBtferred ﬁi:ﬁrdm@&aia@wtalplaTdammkdd@iewmge t hen

e a et RSP IO b Bl R BREE 1 B BOhM ARV o Bh BEGWS| | 69

| ndi rect orescence assa rescence mcroscopy were
per f or rred Ttvichout|cply @gdrygs pad qullweh qeﬁs morﬁaw ArgirlgC wapdded tgumyedis 4 t h
PBS, then i ngosiiadcBklrol. Pidids Wi psintiitled DOGHto 30Wals. REANir(gh weraaﬁal(eﬁargam) 10
washed wi th ‘? SP fold Ovéﬁ%jig%lll(ls ugl%n%%rl%cro@gt% Huorcf‘n @B&?E E?oscwqj donkey

r hodani necon|Xigared g on Phar nac
Mount i ng sol Gawrery, Wielepley MaAg: E’E}‘itﬁmﬁ&FhHasﬂﬁé@ﬁyﬂhﬂﬁ%?sé’ﬂ ai“fe
(Vector &hi edid)o idasThél&adhek Qerewpknadmeﬁﬂucf&rept&dmet tarhgrslaeme firsBleddilgs wer e

i or oscope. (KFRERPRAT 1 oD eatiite b re TS 418 BBl ™l g
Met anor ph s ofufaflagresceiegn Opdisds atrsmxmonﬁ‘d? %bgwq?mcr?é‘-ml QFP gl @l gyy readings
Quant it ati vemReRmore than 2/3 reading of the positive control were considered as hits.

25  Luciferase reporter assay
For the luciferase assay, AGS-HC 131 cells were seeded into 96-well plates at a
concentration of 4x10%200 pl the night before. Then for each well, 10 ul 200 pM drugs were
transferred from drug plates to cell plates and mixed. Butyrate was added to one blank
column of each plate as positive control. The plates were then incubated for 48 hours before a
30  luciferase assay. The luciferase reporter gene assay reagents were obtained from Promega,

and the assay was performed per the manufacturer's instructions.

‘Western blot analysis
Cells were washed with PBS twice. Total ceilular protein was extracted with lysis
35  buffer. Proteins were electrophoresed in polyacrylamide and then transferred onto a
PROTRAN nitrocellulose membrane (Schleicher&Schuell, Keene, NH). Blots were probed
with primary antibody (Ab) overnight at 4°C. HRP-conjugated secondary Ab was added after
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The EBV genone was quantified by real-tine PCRwith the !Cycler
system (Biorad, Hercules, CA). Tenplate DNA was extracted with a mni
bl ood DNA | G t(Q agen, VaI encia, 20 CA). The BanH -Wprinmers were
Bamth' (5 WOREESAAACT CCACCACACC- 3 ') and BanH3' (5 PCT/US2008/004811

' - TCTTAGGAGCTGT CCGAGGE3! )b and the fluorescent probe (5 - (FAM CACACA
CTACACACACCCHEtieene fettef! by 20 sebanted chepylgpioeseincreysamsErbHAmesgy-alftel  and
i n duplicat efolswtihe aikicaunad yed: sti-21 (AggebdAnB R @ABRAla) ntiosee di pl oi d
EBVposi tive gg&\gu) | i ne Namal wa containing two integrated viral genones
per cell as standard. 25Anplification data were collected with an
Myi Q single color real-lime PCR Detector (Biorad) and anal yzed with
the Myi Q softraare devel oped by Biorad. Resul ts reported in

Exampl o5 7~ 10 Wene B R Y MLl TL00L DB 1L i TEL ads. AR

materials. 30 Cel |nes wer e
mai nt ai ned |Wﬂ%p'@wewdéﬂﬁﬂlmd@wﬂylmﬂﬂw@h@s(In*iifeef inpoeniefiuskasegness

Gait he:’ |SbU|' gasgm'ld Nhdrfcchl%hibrekadly w*@ﬂ\fabxﬂ:@m&le ThdBlidel Qere lﬁﬂédt@){'l&i}ano] at—(
penicillin ne (as
descri bed ab%ov Wag%fgg%fg’%% ’%B“'Eaé’f T“élb" 3““5%1. ?}b‘{"'@% Pect ed
li nes det@ ve‘uﬂslﬁqdmﬁh PBS fHlaneiby eesprery antibodyancuiaf@B)f dodky thidemime-car r yi ng
ei ther a pl ae%mhgteaw @&&bmglaﬁﬁveums%smﬁmm qlaom&gtsemu&.amwam- as

previ ously desc t..al. timcrob A ent her 45,
2082- 2091 (za%wy% Pge“*f‘%‘gq%{%ﬁé" FRET ﬁ‘i‘%@ﬁ"@ﬁ“ﬁ“’ LG ?“é°$g]c°ﬁ ol ogi es)
suppl enment edldéstiterelBmbsetved andphelogmeplsé wiltnt0k Ciedtings 0Bk BI odhustaps

Cal abasas, GAtkoN)QRndeD RRBIof rbthdddn EER R, 2
ol / L th[g Efﬁ;?ﬁa o d%%;{i ity 05118 ftg%ggge]ﬁgéc'ﬁf%%g The@wgdsﬂ
a

transpl a B%"fcf""})c adenocar ci noma was passaged in SCI D
m ce (Chong et al., J 5\/ ral 76, 6825-6831 (2002)). Chem cals.
Bortezom b v@snadiidBcat er ed |ntravenously at 1 67 pg/gram FIAU, and

2'-fluoro?2' deoxi_gul_éaa\;l | -13-D ar granom Were obt ai ned from
I\/br avek Bi ochem caf EPYF Vi HeRyt edF&rf Fime ShE ith B 1R sysie rorad,
pur chased f rizamulR CB). oTﬂexdlatsélI‘&\ WSestctedvidtiamiGajood PNA Elti(FzedlV dandia,

[1311) FIAU vas weﬁaﬁmwmeasvem@m@fl w@mm@eﬂc@@@x& 3h@fa 1 magi ng

o or 1 ne et o PSSRt R b 0 Rt or e o

?@2"‘8 BIYREECBPPRRSt ered as a
si ngl e dose.(FAB)CAfAgIA RYENCAHOACRCACOCGTE LY ).Cetalibrition egveves entirest ed f or

nyco p| asima %ﬁl]él %Qﬁjdlﬁ:@cag%nﬂ @Qﬁ-sﬂalﬁﬁs ug?é ﬂ)ﬁA éx'ﬁ'at?fed from the diploid EBV-
positive cell line Namalwa containing two integrated viral genomes per cell as a standard.
25  Amplification data were collected with an MyiQ single color real-time PCR Detector (Biorad)
and analyzed with the MyiQ software developed by Biorad.

Results reported in Examples 7-10 were carried out using the following methods and
materials.
30
Cell lines and plasmids.
Lymphoma cell lines were maintained in suspension culture in RPMI 1640 (Life
Technologies, Gaithersburg, MD) with 10% fetal bovine serum, 100 units/mL penicillin, 100
pg/mL streptomycin, and 100 mmol/L L-glutamine (as described above). TK-143B and
35  VI143B cells are stably transfected lines derived from the human osteosarcoma (143B) cell
line carrying either a plasmid expressing EBV-TK or a control vector (PCDNA3), as
previously described (Moore et al., Anfimicrob Agents Chemother 45, 2082-2091 (2001)).
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106) were resuspended in 200 tad Matrigel matrix (BD Bi osci ences,
Bedford, MA) and injected SCin 6- to 7-week-old nal e severe conbi ned

i nmunodef i.g| Cal i per neasurenents of the |ong
per pendi c bgﬁ}[ﬂﬂ%gﬁdl aneters were perforrred every ot hﬁé’r/gszons;/%)éslu

vol une was e e rrenS| onal
el lipse: 4if %6%3%1 "gﬁﬂék({taglﬁtljtqﬁlfﬁ?gle @lemente ‘f“jlhh{wefe%é’ e Res
62, 4996- 500%91'“(!12@9‘21)")310?!"?(’@%{, ﬁelﬁ‘{asaasrﬂaﬂ)i 1%@!WQL§PMIB§0%$/@Lper f or med
when tunors f:BRGhRA, Pm&bIAEL-@fitamifle, 6RD 400 AP BRI for sefetiod] VIR KT

bi odi stri but| on %QAEB‘&I? ous Y, descri bed abqve IélZGI%FI AU PBS
was i nj ect ed B EgToo s R B FRoBEH b each
i ndi cat ed5t|ﬁwliﬁal5&$§,68ftir@ﬂ§)m were renoved and wei ghed, and tissue
radi oactivity measured using an automated ganmma counter. The percent

i nj ected dosenepdalsgram (% D/ g) of tissue was cal cul ated by conparison
W th sanpl es of ®Bosdzanitl aachdahidisttrdddiraehodsipat 1.6Tipglealn. dDEE and30-fibranar

gamma | mgi Jdeo§ EQJI%B%%S’H&O‘%HPQ&QW@H% MER9& lﬁ&ﬁkﬁdl AS

previ ous| SCH erein, | nag as an adjunct to the
vivo bi offf st¢¥blit e ISt wue PW@@&‘SPEC? iogregieaie CoedYiesa OMst r unent s
Nor t hridge, [CAFIAIREIQ"YFIAAY W enbRiiRE ad @A budly FEIRSEAB0VRS Fot@mdging o5 X 9

cmand a fi etl Cgh'ngllrx léﬂ-‘xﬁ was admmlsQ T )3 2’1’ g%uﬁsg@fc_r brnitezomlg) fn%ach OF E(:) exg%rim%xr}ts

paral l el hole collinator used g specl rons: |
. 22mm hol e oﬁeéfﬁ’eqdépﬂezemwmﬂdeeﬁte@dmseﬂghésss 25. 4mm bore hol e | engt h.
The det ect or mat erial conposed of Nal[TlI] has a pixel size of 2 x 2 X
6 mm M ge d in a prone position on the parallel hole

col | i mat or %t “Under anesthesia with isoflurane. Ten- m nut e
hi gh- resol utl on Cslé!éﬁwelblfﬂee‘a@htewdef@waémWﬂ&%fa be mpaEy Cels Gas done

using t heI ?uwe.remﬁsbelaeﬂn ymr@wﬂ%eﬁiuw(sarmﬁbs&aﬁescﬁedﬂ»&i mz Q{dl f
sequentl ally wt nopuse. r,om tr na ySI S O

i magi ng dat anjectedge Hf?‘l tci -weelk j)gi rial?e:gv.ﬁ El(‘e'ﬁf)llgPln%er{ll’Hué'log e :}é (r: BET AN DE (A
Medi cal | mg@amntatdmlm%)pmdlmor@ﬁnﬁw eeres;gfmwaireeewttw dgyed by
Sour ceFoze) TumBl RikndtvaSdslifified abdoiBlto h&BMAESHIQAMhe &b Lelli sds& By were

undert aken car Si hPa r| ) i 00,for
o one ", SR8 CABIERE S BT YS! Al
WWW, gr aphpadmwmsmiles \Grmrfﬂrmfr@)whhnmwsseachedam@fohvm edigmgreegoi ng
description, it will be apparent that variations and nodifications

may be made %‘ﬁ&"’t rodlﬁg_sfmntl on described herein to adopt it to various

usages and c ®Peh enbodi ments are also within the scope of
the fol |8 ng cl &b previously described above, [“IJFIAU in PBS was injected into the tail vein, 3 to

4 mice were sacrificed at each indicated time point, organs were removed and weighed, and
tissue radioactivity measured using an automated gamma counter. The percent injected dose
per gram (%ID/g) of tissue was calculated by comparison with samples of a standard dilution
of the initial dose.

30
Planar gamma imaging, SPECT-computed tomography and image analysis.

As previously described herein, imaging was done as an adjunct to the ex vivo
biodistribution studies. The X-SPECT (Gamimna Medica Instruments, Northridge, CA) has a
y-ray detector head dimension 0f 20.5 x 15 x 9 cm and a field of view of 120 x 125 mm. The

35 high-resolution parallel hole collimator used has the following specifications: 1.22mm hole
diameter, 0.20mm septa thickness, 25.4mm bore hole length. The detector material composed

of Nal[T1] has a pixel size of 2 x 2 x 6 mm. Mice were placed in a prone position on the
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15The recitation of a listing of elements in any definition of a
vari abl e herein includes definitions of that variable as any single
el ement or conbination (or subconbination) of listed el ements. The

recitati onV82Y%A28/bodi ment herein includes that enbodPREHE208#04HY

si ngl e enbodi in co nat| o ot her enpodi nents or
por t1 ons. ¢ hePEUM hoIRR uE SRR A Bl X ST et BRGA R ¢ b o
speci fi cat i omsoberien saaws ef eachinmogwear dhtaineld. ZDBYT-CE fver donogint e blioge-s ame

extent as lfmg.a&iad+&9@9&&@%&&%&@&&%&9@%@&&e%wmgtﬁe&agshémCal Iy
and i ndi vi dual IBX I ndi cat ed i ncor gi?r at ed reference. What is

claimed is: hegahy. 61‘?53?%95@%?‘%8‘1‘3 Y45 B Sraes o 3? Betheyda, MIPhog

t reat nent5s ofAreﬂmﬂepuﬂea&alamﬁmmwakdnyner)mﬁres@Eefﬂcmﬁeh scﬁiuMﬂelptbSI,dedH?e

conposi tion %g;ga{o}ggj ng an effective anount of a viral lytic inducti on
agent conpri s&@g a proteasone inhibitor and a radi ol abel ed anal o ég

2" -fluoro-2'B sigs- f Bingar mrerepsigy nd ST TtrEaiThBTEfakwoe e “’(“FEI GephPad 2

phar maceut i claismcenmpesietsion13.00 @ Wihws, GrashPRIBoft@ire,Bai ORPS GSlifenia USA,
associ ated w 1ﬁgph¥5drcg§l t he conposition conprising an effective
anmount of Bo om b and a radi ol abel ed anal og of 2'-

f 1 uor o- 212 deoxy 13- D- 5-i odour aci | - ar abi nof uranosi de (F1AU). 3. The
phar maceut i X dIRI8EIERSon of claim 1 or 2, wherein the effective
anount i s suffi cFentthdferegoingdeseriptios, &tlw:lgmpmphasaiaﬁnﬁs @1d modifiedtions
replication i . of claim
10 2 whori REmR Y fifhycndh el NRaRiAh GG Lo, CAIRO Sl bR |
phannaceutl Syeh %ﬁ%‘ﬁg’imﬁ"{ﬁlﬁ%ﬁmﬁP‘QF??PQ_L"“*\RA%IP\@PWIPW@ pr ot easone

i nhi bitors i s Bor Tezedihtivon of Aistinghte elphalsimee définltiak ofQ@RROR hirkid hcldescl ai m
%EB\\A/)he:)rel Eagigigr}n{bg?ggrﬁ%aaablleﬁas%%[ lglellc:%ent Egc xﬁaﬁlo% s@bc%glﬁlﬁlag IrIB ?fstedv rus
conposi ti on S6MmeRE: %W%‘atl%ﬁéﬁ“éi"hm‘cﬂh@‘ W“&%‘Fsdhqt Sm'?‘)?‘l'ﬂﬁﬁéﬁﬁ’y S’gdSt ric
carci nonma, KapalihénSorSitdot®iiRion @ith HFSMETvbYRARARIor oRioad (RQEGR.

All patents and publications mentioned in this specification are herein incorporated

20 byreference to the same extent as if each independent patent and publication was specifically

and individually indicated to be incorporated by reference.
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What is claimed is:

1. A pharmaceutical composition labeled for the treatment of a neoplasia naturally infected
with a virus, the composition comprising an effective amount of a viral lytic induction agent
comprising a proteasome inhibitor and a radiolabeled analog of 2’-fluoro-2’-deoxy-p-D-5-

iodouracil-arabinofuranoside (FIAU).

2. A pharmaceutical composition for the treatment of a neoplasia associated with a virus,
the composition comprising an effective amount of Bortezomib and a radiolabeled analog of 2°-

fluoro-2’-deox y-p-D-5-iodouracil-arabinofuranoside (FIAU).

3. The pharmaceutical composition of claim 1 or 2, wherein the effective amount is

sufficient to induce viral gene expression or viral replication in a subject.

4, The pharmaceutical composition of ¢claim 1 or 2, wherein the effective amount is not

cytotoxic.

5. The pharmaceutical composition of claim 1, wherein the proteasome inhibitor is

Bortezomib.

6. The pharmaceutical composition of claim 1, wherein the neoplasia is naturally-infected

with Epstein Bar Virus (EBV) or Kaposi’s sarcoma herpes virus.

7. The pharmaceutical composition of claim I, wherein the neoplasia is lymphoma, gastric

carcinoma, Kaposi’s sarcoma, or nasopharyngeal carcinoma.
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