ADI POGENI C ADENOVI RUSES AS A Bl OMARKER FOR DI SEASE

CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
wapg@l7ieaseon is related to and clai ms benefit BpOU®S2006062632

U S.C 119(e) to provisional application serial no.

60/ 753,402, filed Decenber 27, 2005, the disclosure of

whNHPOSERICARENGQGREBYES: 48 A RIOMARIER FAR DR AR

BACKGROUND OF THE | NVENTION Field of the Invention

[0002] This invention relates to the relationship

bet ween GH@B-RiFMEREN(EE aad IDEQAWED APRDIGATIONS, such

adenOV|ru and 1 he

la&SOPbl E@ws éBpP “%égs‘ie datﬂ&n légm @er&egt Widen 38 Bhar § 14%@) to
prov1s1d?1tar§ftphgbtﬁﬁ1as%ﬁ§ don;’5§ Q?f'fﬁb&ﬁl &éfnbetr he V%d'(‘)\SeMe' d¥losure of

es to net odol ogy pre |ct|n
which ishdbpi@dhcdrporpreddin 8p ostadtytheralevel opi ng breast cancer or
prostate cancer. Additionally, the invention rel ates
to assaying a subject for Ad-36 status and using Ad-36

status as a nBACRIGROUNDGFAtaser¢eNaiorancer, to
redict the future risk of devel opi ng such cancer,

Field Ofghdhb’lenﬁ@l pr edi ct the aggressiveness and pr ognosi s of

GRREF Tisaou o cftais b PR o nsh B RSB B bl Bl Sasic

adenoviPisc§ 80¢1RAd) fdr)é& Fl?:f adeRDGiRlis- 3 ARB 6 Wh g RRDIBBIFS 6 Bbesity and
obesity accel erated dramatica ly starting about 1980.

obesuywiaﬁeﬁ cangsys atnld@tlpﬁrétsaa@ﬁ cMoaat spssdisially, thwnaalnthnsre}mséo

methodq_]g%/tf dou b /Stlngi/\% c?,tge a suR]éetalls é&e&iﬁs@hn%eégg %8\( 1 Ogre(aft >;ancer or
prostateSdah it |Additfbnhh'f3 R in9Ent2A rER&S S0 ﬁé’s@%ﬁhé— a@QbJE@ f3O80-36f k08 and
13.5%to 15% . The preval ence of obesity in children

using Adr3opstases ﬁ&)‘ﬁﬁﬁﬂ@bfw theoresenec oD@Ocer folkuadisicthe Exnedisk obf
develop%%gpslugfl QR aBd/%ﬂd) ér@dlcf:t%l %E%re?sr\%neés i @ﬁ?/)(sélg roz ?ancer.

I Ncrease revafence in rec
[ 0004] Changes in reproductlve hor nones in obesity
have been suggested to play a role in the association
Relatedgfrt pr east and prostate cancer (anong others) and in

@93?%@ b BELH Graffatil BERBLEANS SIS asEVRY Fevafthad) obesity
e P 3 &

n reproductive hornones cannot explaln cancers su
and of egtaindlas,of cemat., Aovorjzbwide qzidd:micaﬁrmbeﬂitytdaaeﬂelated dnaohatically

. unpder rponal _control . OOO Anot he ossihility for
starting gty 1R, BUpad Bisapiajtnanar shesiei sl Rty iep gl in the
20 yeard %@8@%‘ OHOPITroHE E5%4itH 3@%?%&5‘&1'&{& pléahiencePRE8/ed only

peopl e have a | ower antibody response to vacci nation
slightlyin the frepa0 iyears fiBnt H6Y tod880 (feopddpletatidoarBiemyevalence of

oests GRS TSI AL T B b Pl s
colon, dnfilFeMB4v@ aldd@apidly increased in prevalence in recent years.

[0004] Changes in reproductive hormones in obesity have been suggested to play a
role in the association of breast and prostate cancer (among others) and in the aggressiveness
of these cancers. However, changes in reproductive hormones cannot explain cancers such as
colon, renal, or pancreatic cancer that are not under hormonal control.

[0005] Another possibility for the link between obesity and cancer is the decreased
immune function seen in obese individuals. Obese people have a lower antibody response to

vaccination with hepatitis B than vaccine people who are not obese. The immune system is



mechani sm of increased cancers of many types in
obesity. However, adenoviruses are well known to
wdear7aass2 i nmune function as a way to enhance POEUS2006/062632
replication mﬁthin t he host2 including human hosts.
re. rel evant, SMAM | avi an adenovirus,, which has

critical H’e‘@hlbn‘té’ggéh? éEP“ftB Oéiawéase}?e%q it youlkiet Re SpEping iidhs wasg the
mechan%%’?{)ﬁﬂéﬂeg% q%??oif tH!ﬁ?ytt' é‘s ﬁfobgé'ﬂ li@d@eve;r Ilﬁénovtlﬁgé's%ré well

a direct et ween "a enovi rus that ‘causes
known whigsicaye amdunchi@hctainss a m@anormhaanMr fephcdtioarwithiinéhe host,

mcluditg R hasll” MR e Eird g LN e B REHo VI been

reportechtbr@%ﬁs ity Yrad b QRG] impasE, ﬂé@?éﬂmﬁg SARNHE AhcBER 8F YR&&ns.
are known to be oncogeni ¢, "and i nduce tunors in rats

Thus, there halrﬁslteetksnk befieeoviy adenearnsttigesusas ebatity iadé thabylso impairs

R Y R A S W T

humans\l\lhddihg’la ﬁnmﬁﬁhhﬁden@ﬁﬁlmo BumdeBpasityuses (e.g., Ad-3,
Ad-7) are weakly oncogenic, inducing tunors in nost

HI00fkISemgi hupan adenayiryg seratyppsare kneip [be plroggesc.and induce
t : 9
amors IR QLR L35, PUORELS r AT o &
adenovirmses sg., AldReAlas) bedrgldy batsienie, prodkcing tumors in most animals
adenovi rus-jnduced cancer, but to date, there has been

within 4,moRths Rr AR BrasovaEssd§igr dxdd, mwemw QEASRNC, inducing
tumors [rpxgggt]anlrﬁalé% VA 1, . soo@ﬂy%‘? : Q(%rh‘i:@fh%u lllttto ;aé less

at t | ng expr eSSI enes
oncogeiin, Hu eerbty@ta 9tdfﬁciemﬂyl' mrdllmzﬁs nmgnmattyedrnosl witlgn G\Ab ] m«mths There

occur su tunor. markers h ve n jidentified
has beeBGRENSFANaTN GgRHBRT B0V CaPeD DU G (TS N s o
ev1denc€%‘a@%€led%@r°fu§é@%@u§e'hﬂhl%ﬁ chiceger N ine mutations in one

['el' e of high penetrance susceptibility genes such as
B]H(IN If Mms@—lﬁﬁs@huﬂﬁﬁ&mersﬁTENhkel}t thatsthpyode; sdobye alterlng
at. adenovi r us |nf§§{|ons facili ’ate cancer i

expressgéwétg@a%ﬂ i Jhehpst that aliveuntrghgied Gelf SToWtR fQesrr- IOIany such tumor

marker@SRR Y {48R QRIS RANIE bBLILCadh o PANHAN SRASIARFALRAREARr has
by i nduci ng expression of various oncogenes or

been hr&a@m guiling nexgioas §i ore dlela affhigh sanppressoscegehibty genes such as

BROA BROSCHIRIORPST B BURR Rt Bt Bah uoTRE hlghciine

cancer 1'nﬁh@%eﬁ’&i@§ QRkedHb @dividiala Sowdvat, et sddirigll ddatribute to
protein, pl 6, p53, PDZ roteln

Spontanshléﬁscpﬁagfrfmlﬁ i elyillcmg cIpIesion é vapuS Otlmgml%ﬁ QI SURNTASHHLS,
expressfaorﬁ]dof%ﬁrg 1{f grgséorgﬁ ad;trtﬁee lg{ & eghg b&eS tepa'il 8%1 gl\gﬁst?)uagigrﬁ)imses
that arellggightito c@ndqtm&emicﬁh@alafeychiah@SEENA dgmﬂent“ﬁireteiiéﬂ(mase, fatty

oncogenes |nclude endent protei kln .. P53
acid bingpyg P iTH. %ﬁ’f Pﬁ%ﬁ“?fﬁ&l? bbsebafsylipeatol Brkinkse, PML,
thymldlgxg }Hﬂagé Rfd % ; ﬁ&‘se ?}?)a@o‘alalf A6 arého¥d tulmd? @e1928 $4dt 6 that

t he gene
are altered by the adenovxrus E4 region, and specifically the E4orfl gene. The E4 oncogenes

include DNA-dependent protein kinase, p53, PDZ protein, phosphatidylinositol 3-kinase,
PML, thymidine kinase, and Zip kinase. As will be described below, the Ad-36 E4orfl gene
has been shown to be involved in producing obesity by a direct effect on adipocyte

metabolism. The E4orfl region of human adenovirus-5 has been shown to be an oncogene,



has been shown to be involved in produci ng obesity by
a direct effect on adi pocyte netabolism The E4orfl
woegi7arost human adenovirus-5 has been shown tBCD®S2006/062632
oncogene, and a recent paper3reported that Ad-5
produces obesity in mce. These findings show a direct

and a rep i paBE AR IFISBUAL y PEOttcesnheaify ingnice BBess findlingg shws a direct
link bet%%xﬁ%ﬁnhl@s Qr\l/(?gﬁg&yv Mﬁﬁ]saoélgﬂéiné’ F‘geo%%%\{fz%% eldgﬁ(g\/lrla s, and provide the
likely neohaesis wi ofirdigaye.i nvestigators in the f| el d of cancer
h has been that_ adenoviruses .do t . contribute
["ﬁﬁgﬁér%sEF%T@&HWWW&HW@Pgat?ﬁé? é‘feofl?f‘é d of ganggy pegparch
has beef? ﬁm@acﬁ%b?frus%@ a6l QBieRlte RAY Q&(ﬁoéf oHRIRRSLNhEL:E ThiRkore, it
adi pogeni ¢ adenovi ruses, suc 6, are associat ed
would bgiatthajobteshnolegiedl atheaice andanmstrstlectlmtadlpbgﬁas tdemodiruses, such as
r ost at ce SUMMARY OF THE | NVENTI ON [ 0009] One
A-36, le gRof 1Ad W ODGriuieIAisA cress siias DECHBEHGIORgE cancers.
predi cting whether a subject is predisposed to

devel opi ng an adi pogeni ¢ adenovirus rel ated di sease.
The met hodol ogpUMMARNE OFoBHEIINVIENHOMNNMI e from t he

O R R AT T ——

is predifpoked WIcPEIBFRBGE aBipogdit BRsbeSusSRREdd diseab® ThEmethodology
adi pogeni ¢ adenpovirus in the sanple and determn ning

includes pftaipinggesdaplofromihs Bibifce andsdrierntiniag tvhethse th@diilhl@gtelﬁ infected
with th@%ﬁﬁhfc%ﬁeﬁ&ﬁ? %y%%&lﬁ% fo-lr_tffﬁe d@r@éem@g gf %1%%)%1%:% gpemﬁc] t8 .the

Ic to one enco nuc

adipo gemz:i adlemeqws e g sSinQlel dad N@:enﬁmn%@e Ik stide: ,anﬁlﬁtdh&liﬁedlﬁ)c to
. 7. Furthernpre, the_screening step may_be

the aleﬁ&?%l%?ﬁlFélavw dho g frel Mowmtbedics may bR R Qreguore
peptide Fmb&BY Ag Riice &m&%ﬁ&@b@@ R0 33888 BT arfhsEQ D

a further aspect i poge enovi rus

NO..7. rﬁaythnenmradthe acdearong stos ntay e pbrfomaeitovisingsa tngihed I6lectad fom
denavi.rus. type 37. .Additional l he adi pogenic
the groué’c?@ﬁ%’i“}%%f SR Ptz AenAsSayand )iﬂcl%ﬁ*d e cancer,

OPOL e RirthasBtot, HE @&%Bg&l@(n&{%ﬁowﬁﬁr}ﬁiﬁﬁ%luﬁe ailenowrus type 5,
dysfunction, pancreatic di sease, di abetes, nonary

adenov1msste1aﬁsfé6 abd adanosirds type $ou Addymnelfry dwsafdmt@nm rademarvirus related

di CE sf uncti on. %Olﬁ In yet a further aspect,
isease ik TRy GbRedharopBNa TR Calccari RBTCR IS YL Dn. Rapgreatic
disease, HidHRte8, ﬁtﬂﬂloﬁﬁ?/%&h@ PR Ald RAV0s 8ystSH @ s@actRANY¥nd ddibitht

a tissue sanple, an organ sanple, feceS, blood,

dysfuncgam.vi a, and any combi nation thereof [0012] Another
of | nvent i.on rel ates,to,a net hod of
BORECn 4 i O PR S ot RoftutBe” B ainal, Morepver
the sampléhBHe DyioRGTBaNaBARE, isOeh A bR A tROGSANDHIA AR BN sHSple,
vaccine to the subject. The antl-adlpogenlc adenovi rus

feces, blpgd.Sehda, #ag anyeemblaation eeett i ve dose

[0012] Another aspect of the invention relates to a method of preventing adipogenic
adenovirus related disease in a subject by administering an anti-adipogenic adenovirus
vaccine to the subject. The anti-adipogenic adenovirus vaccine may include an effective dose
of an active ingredient such as a killed adenovirus type 36, an inactivated adenovirus type 36,
a protein or peptide sequence encoding an adenovirus 36 coat protein or fragment thereof, an

nucleic acid sequence encoding an adenovirus type 36 coat protein or a fragment thereof, an



of an active ingredient such as a killed adenovirus
type 36, an inactivated adenovirus type 36, a protein
woRropapisctie sequence encodi ng an adenovirus 36PCDaK2006/062632

protein or fragment thereof4 an nucleic acid sequence

encodi ng_an adenovirus type 36 coat protein or a
adenovirpsiyRe ﬁg Ed Adgtrale, a@ﬁ%ﬁﬂ@ﬁﬁwmoelg’wdyp@ -PBHoRPIAC HiTes, @hdh a ngn-

scally nodified non-pathogenic virus, and a non

paﬂmgéﬁ %genlc virus. [0013] In a further aspect, the

[0&13] Iiea fithebgspacinihpivat @ficc@lay Be hdiRinSkddE@ & the subject intranasally,

i ntranasall oralug i ntravenousl i ntranuscul arly,

rS Qy

orally, lgtie)\fﬁapaﬂédaé@ryu%&r uberRResNSk ang/or prrélogemiye dihe sajeganay

bea hurﬁaﬁ'b‘ arf?fhalanﬂﬁrﬂdfﬁ%l enid ifeAd! nq;ggﬁgfgﬁe gérﬁglai?os%% cancer, breast
I 'nclude cancer, pro Srate canc

cancer, pmara@atdlysfugjgmfnupmtclrmnp dpase éiabétes, pubmaney didkaal s and

n dl.seas nd. nervous system
nervous R AP BE BRI m AR AUPEH A B)SiThet | on. 1 0014] Anot her
AARELC AnSthet NBedt DY B ihCLhtibRFALRS td @m@th@ﬁtf&o(fétérﬂﬁml}% cancer

determ ning cancer aggressiveness in a subject
aggressivenéso tiok &@yeqt ndhedeshodblogy mahgiea obta[rmhgea ﬁalmie titoen the subject

and det PR Pt AR REPRar B ot e SinoRse Bgenayus by sgecnine

for the grédent6f MBS SRS %&fﬁcﬂﬂ&ﬁ%@g@nﬁ@ﬁ@rﬁvﬁﬁs 1Pthk Rmple and
adi pogeni ¢ adenovirus in the sanple and determﬁl ng

determining tpr preseneeobintihndicd spticHs te pleccidipagenio adbmovams pothe sample
h th th f the
such R S ot B PP T erP R ol R RGP et R rwnctt The

antlbod&’él RS be spBfiaty ddeQtingsie PEptidRs efddREd bl thelicREadd s E&:es
epti1 des encoded by the nucleic acid sequences SE

SEQ IDR 5, SESED NG -Moané SEQHE BOq7| IunbermroreHhe stieening @ep may be
perfom&@?giﬁ%ﬁlg %?{Fégghocf %1 z&éér%%rg 2% rér&fq? cé“%dsuﬁg o%l g‘er{l]l% neutqrz?hza{) 10n assay
and ELIS@ut ral i zati on assay and ELI SA. [0015] In a further
as zect t he adi po enlc adenovi rus may incl ude
e ploli & fygtherasaeds thepsipraenicsdenaypas 38y Ingadeafsnonirusixpe 5,
adenovih)égg}[)ésﬁ afid ghéﬂo@ﬁﬁ% e 3y h?&dﬁ%ﬁﬂ&y ca'n@c,grlrf'f'%f9 npﬁlﬁé‘ﬁlte st,
prostaté, uterus, ry, on ney, pancreas,
prostatel utagis, ¢ GOy, Epldni klyieey,@amreztshmd lngpect, the subject may
uman or_an ani Mor eov t he sanp y be a
@36310 ¥4 Tuhys|agpeck ﬁw%e%@ay Be o ughan & g@agl? Moreover,
I ,
e s R B IR B TR R G PRI s SR Aple
feces, bddamatagesd aay dorebibedmibeitest. of the invention rmybe set

h .ar,..a ent f m.consi der ati on of e.foll.ow n
1085 1 A R Bt AR TRy miCe ety o HRE ipBntigy b be set
forth orlappdrénttfion® @oﬂéﬁﬁ%t&h‘lﬁ@lé ﬁéﬁbwﬂ@d&tzﬁf&@ dEéUrl?ﬁQﬁ PGB ERnY
of the invention and the foll ow ng det ai

claims. dderepy gt it Hrio e andsrstopd shay bethdhg feregeesununay of theanvention
and the %‘ifo%‘%‘g detailed description are exemplary and intended to provide further

explanation without limiting the scope of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018] The accompanying drawings, which are included to provide a further

understanding of the invention, are incorporated in and constitute a part of this specification,



expl anation without Iimting the scope of the
i nvention as clainmed. BRI EF DESCRI PTI ON OF THE
WOBRNNRGE2 [ 0018] The acconpanyi ng dr awi ngs, WhPCTVU82086/062632
included to provide a furth®r understanding of the
_ i nvention, are incorporated in and constitute a part
illustrate,empedimentsed the iayention and fegsthenpahdbgdriniipd fescriptiopggrve to
explain H{é\ﬁﬁﬂ:%p@& doF i‘n@&ﬁﬁ?ﬁ? NoMebhot emAR! Bish&d sHBGffal Héthi?ﬂofthe
serve to explain the prlncugjles of the invention.
inventioatih @npe detsil teendyobesivowgssityrfoc timabmesth hiderstdndipeof the
, invention in nore detail .than my be necessary for a
invention apd yAEMSAY YT AR Bhaghdh iRy §e gractiped: i nventi on and vari ous

0Y81 FROMREGNs LB ARG iR 1480 | ARy EbRRED L rbdment
| PY staining of 3T3-LT cells 5 days post M
This figtureeshdowe riglycEidss ini 3Jr] s¢ibvisfetted glithcad-Blesrsunudneted in

_ cells infected with - versus uninfected i.n vitro

viro. Cagiiphsstl iy & Mebta O HDIY At BonterT A Gyl sl Sae
about twAgle &miéH @%ﬁﬁ@ﬁ&&'sh@wﬁ%‘éﬁi&@ﬁ@ boidcwexﬁﬁst@_fhawmﬁed.
t“&ll yceride, show ng adi pocyte biochem stry has
K020 EHGURBE20 ] grapBlsRewing the affegtaphspon@npang infeetion with Ad-36
: effects of spoptanequs infection wt - 36 | d

inad it PhRle PBRRG B Ao S AL hsiiol BefeRs RohBepers
infectedpehcRriffedti BOWKENOtBE GREIgnAtBd erthett, waNCReddpfrBe ih BsdyWasight that

_noted (designated T) there was a steady rise in body

was stillysipghat abRgk [4ent88.i | | rising at about 18 nont hs.

B L8y SO 3 R e
with AddBd. nAecdrephredkeysfected ivoked, kel odalys gginadardut foutimes

times as much wei gh%l i n about seven nonths. [0022]
as muchryeighin Abpw! sgvely MWD& howi ng a decrease in serum

ROBHEEIEORE 48 Btarh Ho ! RSy IS RGP R,
infectedanainiwgetabonkteyd OSevermkeholefierd begansdrgppifig camedigtethi 4ffee ifiattion

t han baseline.in jnfected nkeys. There.is no change
and by W%HI? Heest doisis sies gqanf?béggvfenﬁ/f@@ﬂaes Ing &n glfgcé?dc monkeys
There iﬂboéﬁ{atflgedﬁqhﬁliﬁ@&%%ﬁké}ts. Ad-36 DNA in adi pose tissue of

I nfec mar noset s usi'ng a nested PCR assay. Lane 1 is
02 3)6 FINAR El Sis @zePshbva g thepoestuolce FGADBADNA fragdipdse tissue of

. uni nf ect ed. nonke nd | anes 5-.7 t.h resence

infected Rt gs SRR AHOL PCRTPERE S ik aTos DY R BRENEo AL

36 DNA th @641 e 88 nelke@BartdNAndss - kN&is the PR8EndedTEH) 3@DNA in all
nmuscl e tissue (Il ower |anes) of infected marnosets

infectedusprigypest ed PCR assay. Ad-36 DNA frominfected

[@2@‘5 é‘fﬂ}@gﬁ@% %qjdghol\g’vallrrll e/[%d-g; éggf;ﬁ {ni R (lppeStiGedMd muscle
tissue (lower lanes) of infected marmosets using nested PCR assay. Ad-36 DNA from
infected monkeys is seen in lanes 7-9 of liver tissue and muscle tissue and is not present in
lanes 4-6 from uninfected monkeys. Lane 2 is Ad-36 from culture, lane 3 is marker.

[0025] FIGURE 7 is a gel showing Ad-36 DNA in brain and muscle tissue of infected
animals by nested PCR assay. Upper lanes are brain tissue from marmosets, lower lanes are
muscle tissue. Ad-36 DNA from infected marmosets is seen clearly in lanes 8-9 and more
faintly in lane 7. Ad-36 DNA is not present in lanes 4-6 from non-infected marmosets. Lane

2 is positive control from Ad-36 culture.



| anes 4-6 from uni nfected nonkeys. Lane 2 is Ad-36
fromculture, lane 3 is marker. [0025] FIGURE 7 is a

wgebo7abadéz ng Ad- 36 DNA in brain and nuscl e ti SBOEUS2006/062632
i nfected animal s by nested #CR assay. Upper |anes are
brain tissue from marnosets, |ower |anes are nuscle

(00261, EIGRESbisprgs! shicoving At @b Anmredinst Gssue of biapans using
nested }g#\ﬁ%sw I(I &tohﬁﬁﬁé 8Tﬁls fjs}st AA% §¢ f)tl\h&( 1d &114)(?5? ‘?1s{ue dd%qna%@losets

rese anes rom non
in the up}?&ﬂr r]m&e(rspealtafléatﬂ i Elgpﬂ:ﬁ tlanes 4€ﬁ)xmgﬁ@€/e frbmmbﬁ«ﬂeliiﬁannosets
Iturel\{0026 IGJRE 8 is a _gel show ng Ad- 36 in
lanes 7- 8&%%@@ A §epidnfetedupareses)l dg bademdenep %(s@hlﬁ is seen in 2 of

6 samp1§§)(91t e &\ﬁ&%@l adlg %estlls%&% eglg%%ﬁ c}ﬁ%\g}% ;agléog)g& @?&

positivel danfrolg ibhes &-7:aré Ade3H p’bsﬁlvﬁ,elgﬂésl A8 8for arnegativied|
nmar npsets., | anes 7-9 DNA from i nfected

W82 A E B URE s o ﬁ‘i“?"élﬁé §heAe§fes‘@ abpyliigle él@eﬁn Afenpvigpses on
total bo&?% EShi A enb U ARD éﬂ‘ldsff ﬁlldlcgrgdt%)&gasg Iedt %‘i %dr?ﬂl?gdra%rked

vers at auto cont r ol
effect. 6-7 are Ad-36 p05|t|ve | anes 4,5, 8, 9 are negat|ve)

h@%féﬁg{’ﬁﬁﬁgﬁs ad ﬁ%@*ﬁ]‘ﬁ?}éé@?ﬁ% %Pérnugfaﬁ? S}%@lﬁ'@ noviruses on

V1sceralqi'1‘tI if léﬁf(‘:ﬁensA%d?2 ang A 1%id ngi HcRele ViRer8aaen R 3T Bld a
ut Ad-37 had a marked effect. [0028] FIGURE 10 is a

markedcffa¢tt showi ng the effects of nmultiple human

' on visceral. fat Jj.n _chickens nd ..
RS9 FIGHRR R ach S Sling Rodiftof Gy s sibosga i fuyint
human g@hkeeLsed. f Bledre WeROZAJiffEleatltEn Tdmuktide evadrihtaBO @MbRGgroups, yet
food intake in animals exposed to multiple human

individygéralpfpgted ez Ad P degamppleesp bvhéﬁﬂm@wéh%}églfwectwﬁh IAgk? greAd-31

were not 00d i ntake among groups, yet individuals infected
Wi th Ad-37 becane obese while individuals infected
WOBBI] RUSUREr1 246 a 3dblsneitosving hum DA Q] prbtiddeRobasityiis ndce. Also,
able s ng human Ad-5 produced obesity in mce.
bOdyfaNng@aseggﬁ’)ﬁmﬁft3i’{9r§’reased by al most 3 fold. [0031]

@oﬁ—}sﬁ BRE & @hﬂ SSRGS E‘ES'h Ad-
nt i oclj(l%es tslgqﬁhdnar%@s \ﬁs%ﬁgﬁtrpeo&{ ?r omalg bpgf;ers uman Ad
36 in peoplei fesn thiee B eitikge Aof avatagabf it 80%cliebeseyeoplecevane irdected

infected with As-36 versus about 11% of non- ohese who
with Aspdly ¥ersp§ oo Id %ﬁmw s zy%severff oY 3Y Ctﬁfi@ﬁée’*‘gé@ s a

@hgmt FREORENG lp%xamlhg g5y Ianssﬁggex' 19%2 gt @agalb ﬁfam three

hree US cities accor lngto status of infection wt
US citie&de@ﬁdln@\t@ statuls of Bi‘ﬂ:ctmsmﬁbﬁdlﬁ69 Queidlls BMIguhﬁrabDnt 9 units hlgher
fect ed v

n mfec aﬂléllnger 7 pSBP @Q@‘ﬁaﬁ%foﬁgﬁ B’gig (éua(i)so g'i) both obesg tag non-

obese groups were significantly heav1er than the uninfected in each group.

[0033] FIGURE 15 is a table showing a comparison of twin pairs discordant for
infection with Ad-36. Out of 89 twin pairs, 26 were discordant. The twins infected with Ad-
36 were heavier and fatter than their uninfected co-twins.

[0034] FIGURE 16 is a gel showing the presence of Ad-36 DNA in prostate cancer
tissue.

[0035] FIGURE 17 is a gel showing the presence of Ad-36 DNA in monkeys.



groups were significantly heavier than the uninfected

in each group. [0033] FIGURE 15 is a table showing a
woaompaeresson of twin pairs discordant for infecPCDUS06N62632

Ad-36. Qut of 89 twin pairs7 26 were discordant. The

twins infected with Ad- 36 were heavier and fatter

than t hei PEUATRER QY RIBTIQNASE THEORWYERTIEURE 16 is a
N

method@lb@ﬁ,@ﬂl@tecdlﬁ dRelic38 apPpitatug nmatkzﬂy,&nﬂ)@gblhlﬂét@ﬁmhl&'ﬂl Heltin, as
THE_ | NVENTI ON [ 0036] L I S understood, that the
these mgy ?é%m“ is Al i Poridessionst thpt the fesgrinododyrised Bereingiy pggd for the
t |
purpose'mgig&gf’aag am&ﬂz& e%%ggréecn?s?%rﬂg QﬁgrlgﬁcﬁQﬁt@M’e%ﬁo M@{he%&pe of
the presmanyvenhbn [ ﬁ muhss be hoteth éhati aglesed therein Ardvbin thehap}ienderd cﬂ:nhmgt;he

d herein, i se,d for the ose scribin .
singular 305 Ut A Sl B SR Permeesase hegasiarorpy dictates
otherw1.jsé 'Thﬁs xR PRE a‘i’éfefe’ﬂ@e f?)r‘%%rﬂlts lphﬂi\éfémlé befer‘:ﬁcer&l%'he Bmore

d’that as used herein and in the appended cl ai is,
virus partlttéessand@qharalehtsrth@edfekﬁbwmn thosarkilled hethe ari@hd de fquthur al

B2} FRES: OG0 bt isgrcl ol SR ot g ppreipshave

the sam® ?ff@ﬁhlﬁ%@% do‘%nrﬁoﬁl? fuﬁﬁﬁ‘@t@@d B? oR&EF &Hnﬁﬂf &ilY il tlH§ art to which this
particles and GQU|Va ents her eof known to those

mventlo@kheldnga owetrreé ragthodsn devdessf zmdtmate{lﬂs)am] dem@ésalﬁ@ﬂgm@w

methodtleRils sBhitarof SR8 8 Hios® et Bt kb St Be HaEn e

practiceld¥ 1&f8g 6f thRMHéseal Mvatioh! Allretdéncas Eitddherdih GRe ihédrporated by
i nvention belongs. Preferred nethods, devices, and

referenogdicesin Hl theigentigbscri bed, al t hough any net hods and
@Bg}r 'A% %uﬁ‘g@czlllavragl%srs re%?gél ngef%n[‘lcluge aﬁ]g Sesdﬁgrﬁ rtllleg)l%gver value to
rac est I ng

the uppgirvalierih inchstReits ONoneAlnit Ifrev‘ueécethae&emnt edeﬂwrtﬁmmfaf Rast two
i ncorporated by refer herein in thejr. entlre

units bepyeeBamy ApWerriatsand any aa?lefe%a lug Asianexampls; H 1§ lﬁéia&‘aléh%nthe
concenﬁ’a@ﬂoﬁ%? a 05191%%&11? of PHEE ot ﬂé@esg Q/gﬁﬂﬂ SRAGS, %f‘lﬁ%ﬂaﬁlg dosage,

I ncrenents o one unit ovi at there ()
dllutlonsa[rbthaﬂlkcms dbr atanip@ﬁtont W U ispeci fived Iwedem aﬁhyo $(bwmre

T L e O U

32 etc., Qlfe E&pREQAG eaSm¥%aldiak ifis §itelticon. TFOF vAYS&Whih afA8&URan one, one
FI on, and the like, is, for exanple, from1l to 90,

unit is cspsdw:d txalbd @/O@Olo M0DO, €.61 800. 1rma1a)rgpeai¢ fThes¢ frg ohbyosnag@les of
ch as

what is ls%ecl«)f%allxr glt?rbdeg fng g@ p{)%s'i@% c%r{l@natl(gp 8)13]6’?8% |V§fues §e§Ween the

lowest Wil ERIdahEHi ghsst VRug eflBshlct Gad lo®R. coﬁﬁﬂerv@tmemsgl stit&l in
| ess than one, one unit is considered to be 0.000

this applic@®p, in @ sgnilasmanner. as appropri ate. These are only
ﬁf()?&? h\/?oreover, provided immediately below is a “Definition” section, where

certain terms related to the invention are defined specifically for clarity, but all of the
definitions are consistent with how a skilled artisan would understand these terms. Particular
methods, devices, and materials are described, although any methods and materials similar or

equivalent to those described herein can be used in the practice or testing of the invention.



what is specifically intended and all possible
conbi nations of nunerical val ues between the | owest
woalizaz@ez t he hi ghest val ue enunerated are toPOEUS2006/062632
considered to be expressly &tated in this application
in a simlar manner. [Q039] Moreover, provided
i medi ately belowis a Debattiofnst i on" section, where
r o the invention are defined
@gé@: céa\%lay ?cg]‘rﬁjueiygjglzty, but all of the definitions
ploel]cmalsi Btadstiowivut ypedw a skilled arti san would

under st and, these terns.. Particul ar net hods, devi ces,

0042zt 15 pdengirugb®e dlbed, al t hough any met hods and

@gﬂr Aﬁ|%]§lamdo@{ Ofypeayi val ent to those described
erein can be used )ﬁ the practice or testing of the

j0044in tidedV. iDafienviviruptype B0040] Ad-2 i s adenovirus type 2

Qggﬁob Aﬁ g aden virus type 5 [0042] Ad-31 is
Mg Pé‘b@g@lﬁf $0043] Ad-36 is adenovirus type 36
[o@QéHPA/scis%%t PdanRwss us type 37 [0045] BM is body

mass i ndex 046 FAS is fatty acid synthetase [0047]
[90AH PEARCS @RliogtsnmeM@lfﬁlfamfat?@‘f‘at@;bltep%@réd receptors

di t 0049
ipﬁ%fer %ﬁgéﬁ;ﬁ%ﬁ%ﬁ]&aﬂ% enov?%ggmaglsngsgaohglrgl E‘l !

@onelr Thé ermetagipdgdric adtROONLY WS @Sed Headin @EferSIRPRIIre t0f
stimulating increase |ipid production in cells,

adenoviysgs hakare sarabls ofsiguraing nqreas vk rRdiegsiondr pells Hssues, and/or
organs lgpﬁpdlﬂg 5% hﬂe{)&#l{l‘la?@éa@ﬂ#&?é% %/f%rég%cf %% tﬁ Qur?]lg)gx tgn? g& 3 é)roductlon
of hpogemc esgyrhatwhiclatied pradnde prcesofagy heids stdpragmiadat kotdge with the
fected cells, The adi pogenic adenOV|ruses |ncI de
infected geilhode pdiRPEERIS A9RNRAASES Rellide itk lgpjtation Aq %Jr O;rapd Ad-
term"BM" as used herein generally refers to a
statistical neasure of the weight of a person scal ed
[Q)OSO]r The ¢rind BMI ghtusedBMreimeygndrell viefférn éxla statistival measure of the

e R e T Bl LR AT SR
weight &l@ld‘éé 8¢ tl?essb al%cd'fﬁl?é‘ﬁengnttaﬁ@ h;l%/g&e eQFxl%éeHXn BRI Nefm®. BMI may

ht “pro or adults dren. However, in
be used @B d@cretmngi atod tanideneti fy fposstlele i ghe poid enissfoa achd tsl antl Chll@cn

a heal t hcar r ovi der eed to, perfo urt
Howevd 830U AeErBEH SEtsR#ties b bR - HRLEHF Bfides may
need to S&%Iﬂ@fdrfﬁelsas@éssments, such as skinfold thickness measurements, evaluations of

dies, physical activity, family history, hip to waist ratio, infection with a adipogenic
adenovirus, and other appropriate health screenings. For adults 20 years old and older, BMI
may be interpreted using standard weight status categories that are the same for all ages and
for both men and women. Alternatively, for children and teens, the interpretation of BMI is
both age- and sex-specific. For example, an adult having a (i) a BMI less than about 18.5
percent mat be considered underweight, (ii) a BMI is the range of about 18.5 to about 24.9
may be considered normal weight, (iii) a BMI in the range of about 25 to about 29.9 may be
considered overweight, and (iv) a BMI greater than about 30.0 may be considered obese.
[0051] The term “hip to waist ratio” refers to a measurement that may be used to help

determine obesity. The distribution of fat is evaluated by dividing the waist size by the hip



di es, physical activity, famly history, hip to wai st
ratio, infection with a adi pogeni ¢ adenovirus, and

woroeri2aepr opri ate heal th screeni ngs. For adul PeT/282006/062632
years old and older, BM may be interpreted using

h h
size. Fo$S %&?ng% %gwe 91&}4@3\;%; Sg? g et éq??zstf% th(?urt% é'rtOhu?chShlp size would

have a rﬁllc; &ff JB%E! . % ¥nd L?fngb{]ﬂda‘f‘m ﬂgﬁjt aI@leﬁ]u%la wtaﬁ? size and ghout a 39
|nterpretat|on (0] | S bOah age- Sex-sp em?
inch hlstmzre \eoaﬂd'bh'&, a mhoadabdut AL rMthedighey the riid, t]hee]ﬂghetrhhennsk of

18. 5 per.cent naf. consi dered underwei ght, (ii)
heart dl%?aﬁl\ﬂndlcghetrr? e?"é’ﬁﬁiﬁt@f‘ll%gﬂf 18.5 to about 24.9 may be

[‘0@5@]' @erbﬁqogleil@nplée 'r&’@ﬁs’to Qi'shrhi)le%f %Mue'o? ﬂtun?frBﬂrégﬁm% or
about 25 to about 29.9 may be consi dered overwei ght
animal 1anldd1(ngyl)ut aaoBMmtgd trgptlasma, kemma bpiné! BOd,0ymmply floal, the external

sectons 21 1. GESp HELL IR BRURL M A5G St T biood el
tumors, @ESafE, s SRS of TA dej &Irdubtite @AstRfiedtat is
eval uat ed by d|V|d|ng he wai st size by the hipsize.

0853 le Rarpotatediror “pelistantialdy pum,t”hmallgtmm (e30. IPNAhRM ora

mixed pgglgne?)b%#t égné;glo 13%%&? ngc\gllgﬁua Stan %ﬂhrd fBou edafro f{her (é(ﬂlular
compon¥éfts Sthich Zeuralylaclfiphna 3&1\*6&1&1?&' R afilnZg s&@éh@% &ptetem, e.g.,
rati o of about 1.0 The higher the ratio, the higher
ribosomes, @ofinageasss, mEnratheriyews o awawégﬁmf‘oﬁﬁgmoys ard prokegns. The
term em%ka%g% Qﬁﬁfieltc I[aggaﬁégl%éro‘c? thﬁg’tjg% g/%cg gpn%eﬁl r(e)lﬁqgg%{ ﬁox%%sqlaturally
occumngrmh/udmmgat dndt inclotes| recdntitgdartt or ploasdBN s Bplatas aag chanhically

ynmph 1l ui.d, ext er nal ctiqgns of the skin,
Swthesvémaﬂ%awﬂnalpgﬁl@@kﬂﬂﬁéﬁy @ﬁﬂhﬁgﬁfitbaﬁﬁ Ffﬁ?%f)wa%?rgs

[‘0@51‘[]8 Thé %hv'ﬁnmlahgé%‘ﬂlcc‘ eéén%rallgl YoRfsSo 2R aBRdBesity! \%&Hﬁe ]ﬁﬁghas

sanple of in vitro cell culture constituents.
the capaBility tesprosolexdih amnmi‘mmb@ﬂammz’dl dnympnmw résponssd thatcylelds d

neutrali%'ﬁg g%l?ogﬁlé-’agzﬁg@@?o%ﬁfl ygfa‘){lgmgelbvﬁ/ g?%éh%t%ﬁﬁtégﬁp { the plerséon after
adminis&slidldRhe CRFRRNENt S wWhich natural ly accorrpany a native
human or ani mal sequence or protein, ri bosones,

19655Ind hatew, “antabmdydréfers th antirodess, d;gqrtwan %@em@n@ specified

) uences .and .pr ins...Th enbraces.a nu
porton B3 {30FHE 4R P Fsan o e e Sp R RRe o R i
antibodie$ Shah@liticahé ¥r@eed hhd/BEAMBNST @ﬁwp&[ﬁhbo%n& dpeéiied ﬁ‘égment or

reconbi nant or cloned DNA i sol ates and cheni cal

portion ﬁgemOIﬁesq:lzél@g amgleotpeingmtibadieoeys] bagmendd batepf; The lnventlon

encompaF A GRRIT &7 ey QPR or BPEIRIS O tRV BT 4 L lecul

(such asVeRCAtiREn &meem@? sublgas@p aﬁbeﬂ dday plofeif b O¥dHBVinibed hind
i mmun) zed ani ma an i nmune response that ylelds

specificalbytydadq. £F Rrtions ihsediles agai nst an obesi ty- causi ng,
g)gga )ﬂxé %%mt"iﬂﬁéle atg{gllteseéﬁgn@gt' 1ﬁc‘]‘\.ﬁigggﬁ %ﬁg%efcfeGﬂde nucleotide, or

mnistration o accl ne ter
polynuclevntie,bmd ffagmehertsertaf, amt todJoNAes RNjAgé gtrionmic br sygnisatic Hrigin
which mayq:)%l Sfll’llg g— or double-stranded, and represent the sense or antisense strand, to
peptide nucleic acid (PNA), or to any DNA-like or RNA-like material, natural or synthetic in
origin.

[0057] Fragments: include any portion of a heterologous peptide or nucleic acid



portions and variants thereof, including antibody
m metics or conprising portions of antibodies that
wae7a2¢36e structure and/ or function of an ant PODEY2006/062632
speci fied fragnent or portiilen thereof, including
| e .chain an odi es and fragnents t hereof . The

Si
sequenge gistalegpuis e nEyFetabefi ledst eprPtaisiurg ggfunctional
pakk | I I
charact TP TSy ERETR GaRkol IENRRIAR, Rublcl Bl &Rle P aEHe R are
greater dmatabcpm(ﬂoelunleoﬁd@da themgil, a%mostqrrelfesabé;mnbludad frygmeids (@t are at
or rtions thereof 0 The term ''nucl eic acid
least abg%tqﬁ@ﬁ’élgl%onﬁkﬁc?tl}ﬁeé‘%a t 2696 tidet padat ulﬁ%?é PRAJLBL00 o
nudan§@§%ng@hﬁotlde and fragnments thereof, and to DNA or
RNA of genom c or synthetic origin whi ch may be
H1058) QOHmleruwzthf@r somplethedtarignds nsgdrhesentinglhde the lmsmraj r

binding gﬁyo%ﬁlﬁ tﬁlgs glﬂ Nkrotplfs)ﬁgt Iﬁpgt? aé'{autgrlpgcler%tél?%&g}dgt&ns )Dy base- pamng
For exafiiply, [i@tdeGudnae OALGHTM bild2A8 e o &ry sbc?]iéhé’éj’el" -any."

E)@rtl on of a heterol ogous peptide or nuc

59k &quraerecntaniy bewiesy bvie swgbtst@ederdrragh@ri@%mabba 'paraal,” i
which otn???s% ocﬁeth? }naclf? £ %mﬁg bidl érl'ipfh Ba ?grggﬁ%r et %Plgmentarlty

erol ogous uc e|c

exists beOGER ﬂﬁ%lﬂ@@gf@ﬂé@m@[e@uﬁﬁ eHIeQTegie‘@@'ﬂ c@pleneffrity between nucleic
nucl eotides in I ength, and nost preferably includes

acid strmdaaﬁ%ﬁg@ﬁwmeffaete onthq effieiencitandtstrengih of bylwistizatios between

nucleic igﬁgkeﬁ(ﬁ fﬂg iOIOfO a??}n Iﬁ%ﬂce arggtggl;(ﬁc&laﬂ aﬁgom W/ucgrdepend

upon bigdiAp betwreh atdlkiy acids stlﬂ@rﬁ‘l@ ah@ ireihe dedipe htbesetoTendiedulbsal
bi ndi ng of pol ynucl eoti des under  perm ssive salt and

£09APk FHRGioBalesihialans RPTBIPIRIBIC)E 3 hpolacale that prpieases
functioral & sctﬁf&Hﬁ'ﬁCc%ara@fegétE' cs tﬂét'%gess@o aflthﬁlaps‘?rgﬁhlet%rﬂe?erréflogowrotein,
enent ar |

sequence "T-C A 0059] ty between
polypepsidagineyse,ramdeldicraside éuﬁmstmmyemvalqmi of & ptqtémlrmawdmmtam

...onl one,.of the nucl.eic.acjds bin
modificqionty EPERIREST TECRFest D S ARARIRgoRs et Mot mRee ohe
spec1ﬁc5ﬂlﬁ’&io% Phé RAACEINIRO AL Uy 8Falerdin s 191%98@(?tOQBclude the "fragments,"
| enentarity between nucleic acid strands has

mutantg;”g' Ybﬂ@e‘iri'tva@zﬁft%&t'@abxgs ' loe " diefiesl écm,xatlanﬂ 0§tarte¢igwhe of

atlonb u ic,acid str
(DRI BHh sRRGERIoLT Bl e AR Ry i Bielend?’
separatedtrah odﬁp EIEﬂleﬂﬁQ)B c&inﬁ&lrfdlg oR BB JTUBAIRE Gn@eé s size, or
strands and in the design and use of nol ecul es. [0060]
bindingafifty onal equi valent: a protein or nucleic acid

g?]; g%gsrt%lrg@hgg)ﬁﬁﬁ&f %g?%éz s 1 H?ﬂld %rnu% e'icutgrl aﬁlg{) acig

sequendaethat Al egraosedofi&h ehdir nam’ay@ﬁrﬂbn@hemt gmayaaiﬁm separﬁte@ |aﬁd @re at
A functional_equi val ent of protein ma

least 60%%?6%, PEdeRBiy &éﬁ&?&ﬁ) fige-end st W@Ef‘é@%}’ gl leayt 99 dnﬁﬁee from other
compon'éﬁ’[‘;i WfitrCRhicR 'Eh?ey a?d nét@l%ll? §ibem@nce of a

[0063] Inhibition: as used herein, refers to a reduction in the parameter being
measured, whether it be adenovirus type 36 growth or viability. The amount of such reduction
is measured relative to a standard (control). "Reduction” is defined herein as a decrease of at
least around 25% relative to control, preferably at least around 50%, and most preferably of at

least around 75%.



specific function. The term "functional equivalent” is
intended to include the "fragnents,"” "nutants,"”
wO hyiorieass? " "vari ants,"” "anal ogs," or "chem caPCT/US2006/062632
derivatives" of a nol ecul e11[ 0061] Protein
uri fi at| on broadl y defined, any process by which
&Déﬂe. %a%ﬁl adipagayardeaoYiFrEniagsines Of tuhe ROy Wherein the
a
1mmunc%g QU % 1st &, %ﬁ%aﬁg aki¥ed v % C6it Jf%t];ﬁl e;éa? se Q:fntope

|nga nlty stantla

compnw@cbahpnoealm segnmank, wcdceeatmno:tlemj (or qnto@mcnmpamlng se@nene ﬂmeeof)
4 ‘& &]dgrefrermve fromthejr nat fa envi r onmen
provided wiihase af o oL-app gy gengiisally mogified cauter gy Fycags a vaccinia
virus orRIBHEpa0l Yy brelfFaked RiAJ MEGodAREI KRS BT GE GFAPh He
ast  90% tree from ot her conponents with which they
Vaccmeawell matude ahﬂrgersasmpueats,eaﬂjuv[aﬁtsﬁajtumnmbbﬂi poaservagvessied the like

st S R o GG B B R BB A v

suitable\topbkitibis, udik@lyaghebit baffers iudh E@EH&; h&8-buFFe¥B 38l the like,
relative to a standard (control) eduction" is

in Whlclm Hfciagve maradiant wall he élé@ﬁ@ké@lqu veith, optenallyr syref VRS

T I

compos#ivs,-aadiopag emmpoﬁﬁimau istabiizy dQire@sativins t Ak compeitiorsrincluded
wherei n the immunogeni ¢ conponent is live, inactivated
with thev\(aic%e PR&PpYagign Wikl ltjg suiablg fob p@p@pqﬁraﬂgp t%]@umans The vaccine

preparat%ﬂ xtngf B¢ d' i 'I%hﬁ%ﬁ FRPLR Hed EHHRAL Wﬁfl sglgﬁgm soon before
or pe-conprising segment t
admmlsrraﬁxvn dred onal hdtmnm&raﬁf)n ,adhareaveinatpepgention mayereahisclatiby, tablet or
d carrier virus such as a vaccinia virus or a

nodi i
pﬂl fornp aquaﬁx “oihr%ysent%émﬁ%qa%weﬁgqoﬁgn e Ao d&e Gerenieatipiret
-
v i Rt or ool VR RFRUHL SMRBE I 10
adminisganetl typeally kell bs betelebn sl sigaad abmuttlhag/aﬂt Thus, in

Ltion to the active ingredient he vaccin
A6 TP ity R o o HES Visetias by aguuedieh 357 plbdhiniserea
1ntranas§H'§ rbrﬁisy BPEy Rkt I?Mfefv@ﬁ(ﬁglys ﬁ{tfaﬁﬁls@lﬁartl\ﬁ %uﬂ)ddfﬁreoﬁs@y or
whi’ch t'he actlve Ingredient wll be suspended al ohg
peritoneaily h Adopistoateinl of thavaccmes olbthe m)@niuprmg e be ysdasithe guidance of a
h stinmul ati ng adj uvants used i n human vacci ne
physicigh e nar ati ons, antimicrobial conpositions, and ot her

[UOHU]O %!pbfd?)lﬂﬁtetdbsﬁlfgaﬁ itthel - bﬁiﬁogﬁnﬁpﬁfeﬂbh%&ac&hé is well within
onpositions included with the vacci ne preparation

the sklll\mflmedm@l ryictiagness gnskwidlrtependsen anumhertaf fptors Arcludmgthe age of

the perséﬁg&%xg %reg{eg,ﬁgé ﬁg?g%/ %ﬁe gigru?x{ 9&&!@1 gyﬂxéoé{'?{%mwé ﬁrﬁgu&&r He

en co Ion so
status oadla'ipefssﬁ § &hin@fie sysim,@nd bthed fcrirs ki@t tmhe tided dteivaecine
preparatio be in solution, tablet pil.l form

typically ekl Bf a@mwwr?% ins$7VeRdt BFRSID OB i EPUSE Haingip gEptraive
1mmumlhf::%jlﬁfs¥ obe-ghf S%WMSQﬁ &I%‘be?gon%tdg%c&lhm NERENfler Q{eh

nogen- p conponent in ution wth
primaryi ac¢igation, there typically w111 be between one and about ten booster vaccinations

separated by periods between about 1 week and 10 years.
[0067] A single dose of an anti-obesity vaccine of the invention (in solution form)
will have a volume of between about 0.1 ml and 10 ml and, in any form, will have between

about 1 ng and 10 mg of killed or inactivated adipogenic virus, between about 1 ng and 10 mg



adm nistered typically will be between about 1 ng and

about 1 ng/m . [0065] The anti- adi pogeni c adenovirus
weoaariipess2 of the invention will be adm ni st er eBCT/US2006/062632

intranasal l'y, orally, or bwz2injection intravenously,

ntramuscul arly, subcut aneously or peritoneall
of genese\%ﬁ%yrw%c{lf 16}, MGAPEIOBSHC YHE: PRBEWGEN pligait | gt 18ing of qogt

tei u I, [ 7 i
pocin 5. 108 or R OL 0@ pBRNE G e Wi o,
unnmnqanmbne is well wthin the skill of nedical

. and.w depend .on gwhunber of factors

ractitioner
ﬁlﬁgghd\nﬁ@ It A P%%f'é“‘b?‘{epﬁ “Hé’ra%ﬂe BeihR g epHaR athierqip ghe active
1nged1%ﬁmu?%é§@£%1% E@g?gs{oﬁ%rbos%axﬁ t pe g%%)ngﬂb?(ﬁ%&%ﬂgg 6f that type. With
vaccmeanﬂthmﬂypé theantobdis adid eamt tlee irrsurkigeh betds ei}tress‘edmnvme after

i ca w |1 be adm,nistered jn several, steps i.n
aaminishfa o4 Y elisine P RHANPRTALH} whiship e ISmmogenic. Vaceines
of this tHSANIB8e Qii’ﬁﬁis&)fe&l?}“t%blﬂﬁqﬂésrl&i%whnn tRerPef SR8 AELAG (o2

vacci nated. Th us, after the primary vaccl nat i on, re
mtramusqmuaroaglett}onm 1D<I>suhgewﬂbalmb¢1a®nsinag1t¢ mbmdurds énomaxstlerart to

cause an 1%%1411 ?rtl 81‘00?6%'[1%? alrél%%ll %Xrﬁg Pfgaloog)ggp egagﬁmgyeggé%i%lél
meg] D@ tthat dieanitin UGIRb gedic 4deRotialsulatéifie h&ordingMd the RBNBtion
a vol urme, of between about 0.1 m and 10 ml and, in any
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WdEIndbe mapewechanise ¢ i aflenoyierelaad disease is
productﬁ)ﬁ%\f?g cfs %tlﬁ\g tHRY %rl]ll %dlpogenlc adenoviruses are capable of changing the

cellular machinery in infected subjects to turn on the host’s production of lipogenic enzymes.

As a result, the lipogenic enzymes make excess fatty acids and promote fat storage within the
cells of multiple organs.

[0073] Multiple cells of the body are known to have the capacity to make fatty acids
within their cells. Fatty acid synthetase (FAS) is one of the most important lipogenic enzymes
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process&, EXRY Bty a&'&i@%thnﬂ%@ @ElWBEﬁndl%ﬁEr ée‘l?llulﬁ blo%ﬁ&hﬁﬁ’g/ Excess
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fatty acidepethm e llung cellp eltmliylp@ attraction @6 Imacrqpbages tothelapgagand are

associatb O ashif g it et Rugdy SERPERS Bstr s flinere

exposedb ks fepbiyabebi al wal |, endot hel i um of bl ood vessel s
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936l deeardingdp pue smbediment: aélpogqrxm@deng‘amﬁﬁea@y be a mechanism
by whlcg feg%%sgtfzﬁgy ach@éggg gql%ggé?%%% %rg gcfulzgc?h cpeﬁl éh&'ﬁésu%él b%ﬂ)&' 2 }Slave

r ocy nearo
demonsirfited that adipogenic adenoviruses can alter lipogenic enzymes in adipose tissue and
in liver. For example, other studies have shown that infection with the adipogenic
adenovirus, Ad-36, stimulates the rapid appearance of differentiation factors including

glycerol-3-phospodehydrogenase, PPAR-gamma, CEBP-alpha and beta, and lipoprotein

lipase in 3T3-L1 cells. Since multiple tissues accumulate adipogenic adenoviral DNA, excess



adrenal nedulla, thynocytes, striated nyocytes of
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hept ocytes, Lanhans cells aft chorionic villi,
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prostate f3p¢eL ﬁpg H ggyr KRRNEGNCE ktessafter 54413;11 agqs@gecgm@y Also, in non-Hispanic
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factors iInc ng gl ycerol ospod ogenase,
that FAPRARegasedan nﬁEBBbadlt}yhalaaadcbabeHraan(hﬂhdt IFA$ fgvoat t@mor growth.

) li.pa in 3T3-L1 cells nce nult ti ssues
Adipogigi kP i on Brinc e ey SmplaR FEYaEas i ssiberky

promonﬁ@ém@%ﬁgﬂwps PFRSERE ah Bncdby sdtﬂéeei%ffﬁ{éctah&?'é@ﬁ;s that are
capabl e of produ0|ng these enzynmes. [0077] According

10986 Hriveaxpeastion haebren geterted i marens |tmmors add pesgeinied with

histologhF AT BislRaiEloafh TFe 5y (R abeRt TR WihShave

demons@hie@ thal B AL, is AtbhPOS@Rd sCeBitliiean mSplhdth €Gdhi R brémy phﬁtate
used to determ ne whether a subject is predisposed to

ovarianQreph Al @rﬁioms%é@alwnqe@ dt leas bhegimdetermipedthg] FAAROA-519) was
a predeJr%\f@to%&?ee ca% Flm'i {?(h? !)l%e}\)ée Eat QfA %‘%F‘ ﬁgﬁlﬁn&éﬁdtﬂﬁgﬂéﬁ %tgen in 56

ese cancers i Nnc
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' s and | ung. Hepatocellular cancer may

Ki
WOg“”%ﬂgBﬂé€Qn4ﬁé t%@"ghesi ty and the metabolic syndrone.
g |t iRRak e pl%?é?l%b by ABB PR éohﬁi‘rﬁgd {n% 1846 human prostate

aggr ESSI veness of sone types of cancer
cancer tissues and it was observed that 50% and 51% of breast and prostate cancer patients,

respectively, have antibodies to Ad-36 in comparison to 13.8% of the normal population.
[0082] Therefore, the presence of FAS in prostate cancer tissue in approximately the
same number of cancer patients as were observed to be infected with Ad-36 in combination

with the findings that adipogenic adenoviruses increase FAS in cells and that inhibition of



and to a poorer prognosis. For exanple, obesity may be
associ ated with a higher grade of prostate cancer and
waikgharoswecurrence rates after radi cal prostat BCT/WS3006/062632
Al so, in non-H spanic Witdaswonen, breast tunor size
correlates with obesity. SpeC|f|caIIy, this is nost
FAS maygphipjteancss, spggesmhgh@&ctlag Sf an pdipegenigadepovirus cause both obesity
he odds ration is 2.76. [0079]
andom%%%? E%\r/&glelg\tlwgfok\%ﬁ& that fatty acids are the substrate
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signific§Eiaupngs bt b gD cap e g gRe PG FBaoPeh
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adenovi ruses increase FAS in cells and that inhibition

in ovarigd FAPlasery wihatei ibives gsen debe assoggted vithHustologicaktuimen grade and

shorter AP Moo Sirerioinn b FRVE 120 b uberen sh T aingiydralgpad
s1gn1ﬁcirﬁlyﬁﬁc1€£§é@%dffaﬁty @&C)mtrﬁﬁtlt)l@\(ﬁfgs lo®Banckhi@ Hihemal ence of
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[9986k HAS iniasshcibied aeith eoten eangen and aviditcts ertiyaStydies have shown
that onlxgqg‘)é") d r' g# %%e 8%1'39 %thqg\g a%ﬁde dr?}é?lgsé lﬁlﬁ%\?e refs ?t?'f&edﬂs

y serve reas

Howevdl| gsitaled AR eRGnosYEhing was kédndn 7€l bmtaséed)féddeﬁoﬁlﬁ)s w1th
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wh
moderatspgradedysplasia, iis@d ey ohil ¥ Faaeaeéact?a?@a%\a&h&g% gadcafielapi, and
in 81%%ﬁéﬁeﬁfwﬂmﬂ@ﬂﬁ@d’p@rﬂ@gws' s than those wi thout Ad-36

[0087] Therefore, one embodiment of the invention is directed to a diagnostic
screening test for the presence of adipogenic adenovirus infection in a subject. If the subject
tests positive for adipogenic adenovirus, FAS expression may be increased in cancer cells
resulting in a more aggressive cancer and/or a poorer prognosis. Other information linking

Ad-36 and cancer is the finding of unique sequences of Ad-36 DNA in obesity-related



[ 0084] According to another enbodi nent of the

i nvention, adi pogenic adenovirus infection my be used
wa3o@/1pe3seli ct or for di sease prognosi s, treat meRCT/US2006/062632
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0988k et sei g N Ao basrhsen davrionadiin ratoss seve Kilteg virus.
Serum ﬁ%rﬁ% I%bgl?svceo $lgs%tllﬁ3h&’igs i rege (té\@ 36{0 %r oW y sglg ‘Fure in up

aslta S reac

to 17 seH@lMallﬁlbns Qaﬁldtﬂon ef IFASI JOWUﬂﬂﬁtoallgﬁiaD@mbaﬁtrzﬁfbﬂ}] It s Khown that
(17/? of 40 cases of adenomas w th poder at e- gr ade
the onlygftgsting pafibodips gepinggylengvinny groxdb areghiresisd @swagt sgemgnts of fiber
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art.

[0091] In a further embodiment, a novel concept of sequencing the fiber protein DNA
from all of the adipogenic adenoviruses to determine their structures may be performed.
Following sequencing, the DNA sequences that are present in many or all of the fiber proteins

will be identified using DNA comparison databases commonly used in the field. This may be
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ade S
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earlym%t§r0 make peptides may be devel oped. This technol ogy
is known by those of skill in the art. [0091] In a
0093 hérhae hbfmjdertnmxlsvatad hp el Assignee pitat bimare 4dedboitinglaterethe
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that are present in many or all of the fiber proteins

6,127 wa and eo4, ﬂlclfeiremcmmgedwmenmmmwbmmefd@na@mm -36
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chickenbling ¥Rp& B T RiSce, mndﬁtdvo SPefimbets ipmohledys, :m\hhowﬁlli@that
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infectiop, é‘@&h. 4306 grereaser podyfabandayarsd serugscholestarpland daglyegridgs.
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mechanism of Ad-36 has a direct effect on adipocytes to increase lipogenic enzymes and
differentiation factors. Cells infected with Ad-36 exhibited about 2 times as much stored
triglyceride at 5 days.

[0094] A large number of studies were also performed with the adipogenic
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enzymes due to virus infection of the pancreas also may play a role.

[0098] An additional embodiment of the invention is for using adipogenic
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resistance and diabetes. Other studies have showed that insulin resistance and type 2 diabetes
result from the accumulation of lipids in tissues not suited for fat storage, such as skeletal
muscle and the liver. FFAs stimulated the de novo synthesis of ceramide and sphingosine,

two sphingolipids shown previously to inhibit insulin action. The inability to transition from



[0098] An additional enbodi nent of the invention is
for using adi pogeni cadenoviruses status to predict
woOkwer2aicsease, cirrhosis, and other |iver dysPOnws206062632
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quadruplgsghe pugbeqpdimeasrophages. Latent Vlral infections were present in patients with
asthma and emphysema and Ad-5 E1A protein in the lungs was correlated with inflammation
in asthma and emphysema patients.

[00107] An embodiment of the invention is using adipogenic adenovirus status to
predict brain and nervous system dysfunction. Also, a vaccine against adenoviruses may be

used to prevent brain and nervous system dysfunction.

[00108] Adipogenic viruses infect brain tissue. It is well known that the nerves and
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conventional techniques are well known in the art. In a specific embodiment of the invention,
antibodies will immunoprecipitate adenovirus virus or adenovirus proteins from solution as
well as react with these proteins on Western or immunoblots or polyacrylamide gels. In
another specific embodiment, antibodies will detect the presence of adenovirus or adenovirus

proteins in frozen tissue sections, using immunocytochemical techniques. Specific
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[00115] One embodiment of the invention relates to target amplification. Here, the

target nucleic acid sequence is amplified with polymerase. One specific method using
polymerase-driven amplification is the polymerase chain reaction (PCR). The polymerase
chain reaction and other polymerase-driven amplification assays can achieve over a million-
fold increase in copy number through the use of polymerase-driven amplification cycles.

Once amplified, the resulting nucleic acid can be sequenced or used as a substrate for DNA
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an
labels, andaathodcfar ibphinaprabes andriggndrain el known inthere, ardsmelide, for
xR BN PR RERES B B REN S OBE g

gnosti ¢ Tabor (Y

translatikn tréndune priming @ddindsag),aieking Gludreseenh gdlupé) chémhBuminescent groups
providers or to _private individuals for

(e.g., digyetanceli eagrpss antidagess 2qld paranagidlss and dheddkn npriatons olalis
i B0 Pt 15 LA FUSARNL AP GRIRHEDEBR kv
hybrids methddadedtsil/bdbmestrandvamn materials and/or that amplify the signal from the
labeled moiety.

[00119] As noted above, non-PCR based screening assays are also contemplated by
this invention. This procedure hybridizes a nucleic acid probe (or analog such as a methyl

phosphonate backbone replacing the normal phosphodiester) to the low level DNA target.



PCR based strategy. Such screening nethods include
two-step | abel anplification nethodol ogies that are
woedd7/1kesean in the art. Both PCR and non- PCR bREE@S2006/062632

screening strategies can de#ect target sequences with

a high level of sensitivity. [00115] One enbodi nent of
This probgandydisap en pme evalsntly hrléngtettheawﬁ ¢.fshelnthirbthe cppalent linkage
does not ﬂft:rfe% vggfé tlﬂe'éi)le&h& eflS# t%e %ﬁgﬁ'ﬁgzg%n' th%rgﬁkynflé ﬁ%b\é\"cgﬁﬁugate—
target nmdny aeid asapthxi cag mhermrml ikdlatedbwan from thla Grep propBROMAGate and a

chai reactlonﬁé The pol ynerase chain_reaction
Substratarﬁoa oy epamy fr'te‘é@nd ﬁnwﬁa%ﬁﬁﬂtrvrtr EeRbseTY cA s 4 fhangg i color
developﬁ%ﬂf St'ifimihesEenflo |,\ IJGQ.PII%HI db'dﬁ{ AP0 bt APY® THEPREL in
through the use rase- |ven anplification

smwhwnycles Once anpllfled t he resultlng nucl eic acid can

[Eﬂ?ﬁ@] ncgﬁ(% I’?I%B%%Sg%‘gé i Su goﬁt@eﬁgpgg%ﬁ%t eart. These

assays vﬂfrﬁ%ﬁ 'ﬂl?eeprﬂfmﬂlg fhat @Eﬂﬁﬂ h%@r?ﬂ{%ﬁ‘éhez% dlgi%x@bﬁholﬁbﬁﬁlorstmﬁ is
be anal \ 24 such or serum may

attachedt tpeatuetﬁlc adid d@@ﬁ rcadlbteoofepcmﬁe binding the @deep@mwedsenca“mlon of

e SRR SE BY o0BE PBR A AR P,
recogmziaar@tawa@hb@dy ez fleldofifuigtd. T BRSErhIHimehtQFtHio Bﬂﬁﬁ}ﬁél S

or dot blottin The targeted regi on of the analyte
digioexiggmin é§ @taahrtbwdgmrqlvc ﬁdérprqi@ alybiridization irdetegtadypy an antibody-
alkahne?ho%h%%aéé %@ﬂ?ﬁa e &810&? rq% E¥$h c%%quH?netspe%t glﬂarsﬁgttre.aﬁr?% second

e sequence IS na

exampl& ItHEgslnﬁh-llSIﬁ dand d@dcogﬁz“eatuyraadeb@m I\tgalnli eR2¥m® Eorlj@ghtd thadlis capable
However, 1f the sequence is doubl e- stranded t he
of speci§e| yesouw!eing toghe He ligatite c wel) kyewa endodineant of this example is

t e carried out by various techniques
thebun&ﬁ%ﬁﬂﬁﬁgm18£H£?ﬁmyart [00117] Analyte nucleic acid

afu1priolds alse contemphteddvittiia éic scopof thizrisventibs thapthematiic

stabl e ybrrd formatjon of the target sequence in th
acid prohp agspywof trisdnyeagpn Wik Fmplay gsoskiad REGpICigId yekesapable of

detectmg VQH?JS%BEH@S @fn‘f('lleﬂd\grug@sn ”ﬁﬁls Q)%e 5% l@?@h%tect the presence of ad-

ntary to the targete regi o ovrrus
36, ad- 36fand/rmt edésfo,r eamdplernnpaehmlbgmhlasranmﬂe nfard than «maprqbe ot ei n.
Therefore h stringency congltlons are desirable |n

complergenjany of, 6hf‘p‘ia%%? tfe$18’P% 1B5ESst 0 BE VAt Rss of adengvirpomay be
@npby&g hig stringency are used only if the probes are

conpl enmentary to regions of the adenovirus. The

stao122le myhmskll&gmmmmiatstamd ingrectbareos stiath Qi&obaSItwcmleing
. of. factors durin bridi.zati o
virus mf} b @GET B e Y B e b P pei e
method mrte@ﬁligtfmoﬂrusnﬁ Q8Rrd 2108 With tROGhveREEMH katk Iy befassembled to

mam de. [00118] Detection, if any, of the resulting

facﬂltat% 9?5?%% paf tbe mﬁrhogis fr @aRpIquAs Firup gT 4 nl@raéléréomhemaber ed
@h?ﬁﬁ F‘hﬂntvgﬂt[})%tﬂa\é %%éﬁ %1@(93\&& %%?adiyﬁldmlﬁgf‘atém}(x rBrence to
nlabel ed, but may be detectable
representative embodiments described above. Those skilled in the art will recognize that
various modifications can be made to the present invention without departing from the spirit
and scope thereof. Without further elaboration, it is believed that one skilled in the art, using
the preceding description, can utilize the present invention to the fullest extent. The following

examples are illustrative only, and not limiting of the remainder of the disclosure in any way



by specific binding wth a |ligand which is |abel ed,
either directly or indirectly. Suitable | abels, and
wareediadosenr | abel i ng probes and |igands are wePCTABDIMN062632
in the art, and include, fas exanple, radioactive
| abel s mhlch may be incorporated by known nethods
whatsoqvsr.g. | nick translation, random primng or kinasing),
blotln, fl uorescent groups, chem | um nescent groups
(e.g., dioxetanes) enzynes, antibodies, gold
nanoparticles and the EXweMPMBSi ations of this basic
schene are known in the art, and include those
Spm”ﬁ%%¥¢%RFéns that facilitate separatlon of the hybrids

(9199, DSOS MU B S g

Madison,oWé,d\I ey EL, aaliNSRCR oldaéﬂyl N¥r eer m@sa&d dyrsAé36 iafestion. The

...con | at ed this | tio rocedure
deﬁmtl%%ﬁqebng%%fasaaﬁ | graerd %%%%%k BT aafl Sheceppalitinn ags givided
into obéi@%ﬁ’d’ hoRbRspReyaLe ?R&&Q@ﬂ&l&%@A@Ff&@&tfb@ﬁle@ﬁ{ m obese

phosphodi ester) to the low [ evel DNA target. This probe
subjectymmigs a”lmué?s()% aedmymrm dmsalwamalbqut i vtk@e., & 8:1t tago PFOGERE 13).

t Ient e does. not .interfere. wth
IS Sepiche e e e Bl AP Popiye versS by
negativé€ Wﬁaimmﬁﬂ?p@mﬁ%%%%r%@@tberh%@ﬁ@ BMEGInfls ﬁ%r??(e Cétlater
then be isol at ed amaé fromthe free probe conjugate

than abeyri 0 gpogndssiprt0d) (HG tfor enzyme detection.
er han e in. co
AT Mo sl e et e s ROy i iy

positivelfiBhdne (lakxatiin 8boli® B 5 gME RSO0 ex8AB the Yarhy/red1&haGbserved in
Two-step | abel amplification nethodol ogies are known
prospecrlﬁelt/ Ficgipd monkese Téﬂggea‘y@remrcrerr@lﬁtl@wf PRiibrdigs te Adhder 4d-31
i
it PRy LR R AR BBl D
the effestp eﬁAﬂ+3ﬁ dve syebcifee arhmradmrmmmmstoaﬁqmamnademgmmmsof
est. I n one exanp he. smal | and attached to
[AERER serenatidy ‘ﬁ?%ﬂfé%"?@e‘iﬁ]e%ﬁ iy IPREHIN T8
v, B85 BRI B0 R4 oM A0, CHRL otk Doy
pos1tlveetwurt$ woero li@ter Hl;ahrthdr Adi36amtibsdydedget tech-twingp<.04) (FIGURE 15).

odyal kal j ne_phosphat ase conj ugate which turns
@\Bi#a E{W@ﬁﬁlﬁm the ngs$ gwlaetté\dg PhcapseeRhsEigy n animals and
humans€Xanpl e, the snall ligand is recognized by a second

[ i gand-enzyme conjugate that is capabl e of
specifically conplexing to the first ligand. A well

SpecificBown egbodinent of this exanple is the biotin-avidin
pecilig eractions. [00121] It is also contenpl ated
[0011 tv]nvteﬂﬁst&ﬁg ReideficeldHan akddeRRbh ah At witlh @arf&bhcéc%e% from
aC|dpprobe assays of this invention will enp
2

studies gidbk Paivierssty of Or%llseqr@macBa@kpci ey fmpé% wl)aﬁct%l‘étt% btqaﬁg:ancer
and 37 stu%}’ea%l'b%tkf]?r%%ta?e cagcer%xga“:s‘ 18 1ne§sgnd assa eﬁ ’f01J Aq8BGnfi& e%f@s u%lng a

€ presence o
serum neutralization assay. It was observed that 51% of the patients with prostate cancer and

50% of the breast cancer patients were positive for Ad-36 antibodies. However, since the
samples were anonymous, no data on obesity, type or stage of cancer, or presence of
metastases. From data on Ad-36 antibodies in obese and non-obese individuals it was

estimated that about 14% of the general population had Ad-36 antibodies. Thus, there is an



36, ad-37 and/or ad-5, for exanple, in a biological
sanple, nore than one probe conpl enentary of the
woaegabed2r egi ons of interest in the various typoEEISHNG6/062632
adenovirus may be enpl oyed.26[ 00122] As the skilled
wi || understand, nore than one strain of
almost dardpldyinergessi in glevprﬂpéemﬁwa B-Ieantibadies in batirbreasiriad psdsjate
cancer#JQn . i mmunol ogi cal or nucleic acid-based assay nethod
testlng for virus in accordance with the invention
and kits may be assenbled to facilitate carrying out
L he hods for a particular virus or a plurality of
SPGleF%é‘ﬁﬁnpifo%nzs] The invention has been disclosed broadly

I f
T T T
DNA hM ebted poygrerase chiiatreaction asssy (RCR f usiad prﬂﬁ&s oeade hxeuﬂilqd@DNA
sanen b 15 RSSO AGBP L BRT LN i
the cankér tisSud) SFTIGR VG 16 BRdwLNBCR el h&%ﬂsﬁaﬁﬁﬁh@ ?I’eseﬁ&'(ﬂ AdSEDNA

precedi ng description, can utilize the present
in prosiate/eancérdrssuas. seotad dbese, AkBePNA ilfhmuftxplld tmswﬂg)f expenmental

| | ust rat |
animal 35 s s losy e s oD e AR G By e g fade from
unlque EMWVRLERNSRGR tid £d-BX 3R} Srofein %%% ?F I 1P HBUSESPCR gel

from 502 humans in separate p ons fromthree
from DNA pxsgactadtin adupowussmapﬂ menkel?&mfemeﬂ Wt AYe3k Alltthyree of the

asur for |on The definition
infeeterogkEieT bR L PPt s VIV AT T80 kgl e and
the popul at i on vvas di vided i nto obese and non-obese

subj ects. The preval ence of Ad-36 anti bodies in serum

Spemﬁ6§é§@P§dbjects was about 30% and in non-obese was

mﬁlﬁtl! 1 1’%1@ lox C]%le @h(ﬁﬁsltha %Eé (gé laé Fk %F%%st]ag) rQQr]tg S%CHtif

he subj ect's were Rto ANt Bo y pos
1ndxv1duais atlﬁslarﬂdebﬂdmrlg egadet: \mopl'ehﬁtkm’ﬁnbémﬁye p@sich Ihvglev\pfe@alence of
d to QQ ﬁbout 9 BM unlts heavi er (i.e
a pOSmaF dTabeshthap AMOBHRST RBIH VB desjed( lﬂﬁ@mmwath breast

cancer Equj-’,zﬁﬂen Math&RYGhte c§ﬁd'ei" %&Mﬁ?é@tﬁ@ st tot 4 dzq{o\ﬁc&'h&éil‘f)%tlents

were |lower in antibody positive humans (1 ess
Of the toited of 16535amgli RHtients <8:‘D@Q%) heg apbbiyive Ad- %ami (ﬁ@ﬂuxf thednsast

cnce BYREIFR414 BB S LSS T L ety

in the (68 p&iRNatRRMMeCRARITHE 50@"{1&1‘10&@&%%}%5‘@ sBSW & @®ht B of the non-
trlglycerldes in humans, inplying that the effects of

cancer \thi@6s lzaden [mpsisiieiAd: 3@ et alf entychoseowmesancea salbjkcth oBrWisconsin
econd stud erforned in

are con?geriea}fﬂn%eazﬁf@e %?%Cégg%}g?ﬁ{s were frem és%nsm, thPs 1S a%etter

comparison), 14% of the non-cancer subjects had a positive Ad-36 test. Thus, almost 4 times

as many cancer patients were positive compared to the non-cancer patients.

Specific Example 5:

[00132] Adipose tissue from 9 humans at autopsy at the University of Wisconsin
Hospital was obtained and assayed for Ad-36 DNA. Seven of the 9 had Ad-36 DNA in the
adipose tissue. These data demonstrate that Ad-36 DNA may isolated from human and

animal adipose tissue and more importantly, that the presence of Ad-36 DNA in tissues is a



anti bodies. Normally twins track body wei ght and BM
closely, but the Ad-36 antibody positive twins were

woaeararosshan their Ad-36 anti body negative co- P@IMS2006/062632
(p<.04) (FIGURE 15). [00128F In conclusion, these

findi ngs_show t hat Ad-36 causes obesity in animls and
marker fﬂmﬁﬁsgd'éﬁ axpstion. SingeheAd-36 I?Ttiéﬁzgfarviwngkﬂpwsues of
inocted 3 HRTE Rin WP BROFET AN i tieedlly M LR AARGERo RS
tissues cfehaeibodyr OrhelelBres anjesarditsedvin the hethadd Seetiog es desodb&izin Specific
subj ect s mﬂth.grosta.e cancer _was obtai ned, and :
Examplggsﬂéej%\a, qagrer AlSuss o5 ALIPRSsissee @grinﬁzéncgr ggllyjjﬁlobtalned from patients
to test fOYOHE pRALFRLFAU-ASPRW, |t was observed that 51% of the
patients with prostate cancer and 50% of the breast
cancer patients were positive for Ad-36 anti bodi es.
S eciﬁcl-gwevelrﬁsince t he sanpl es were anonynous, no data on
PECIIGHENR'S > t ype or stage of cancer, or presence of

[0B1 33]t 8&8fles Mic@BaFad BorQ-A6I DB A ¥aliphebi FHrdabt MAGHEstABHssue
non-obese individuals it was estimated that about 14%

from capger padergesk RIN-GREHI PAEE A tohdadermaneid thanrpydence of infegiion with

- [ f Qur, f ' j -

361 RS o ek AU 1 BACKERSR R VI Bf e
cancer dadtnmBricsconBpeal Witk staxaoPladcd; pleSdht 3 0] mPrasstal sndomogessis of
tissue from 18 patients was obtai ned and assayed for
cancer VAglIm$ fyNacqye pgastst Adpt paepigEent Shdhindaegd Gapserassay

(PCR) using primers nmade to uni que DNA sequences in
the Ad-36 fiber protein genone. Eleven of the 18, or
Experintch¥%l dasign:Ad- 36 DNA in the cancer tissue. FlIGURE 16

shows a PCR gel deponstrating the presence of Ad-36
B34 InAppapaiissamales of tigsu apid completepkice! HHBPRAIOAI B

obtaine%&ﬁe N@I%d%fcgtﬂaﬁ@s}ﬂﬁ?e zgéx EIRREATR mﬁanaﬂwﬁ'r@etwgﬁ( (CHTN)

particularly Tn adi pose tissue using neste
and the WQIIC qoperrgv s BraasteC dncenT igsueRego D\ CBRGURNCELe samptlépeare assayed

o o R PRk S BT, LG 17 Shove SKGel
are avail Bl He§ArdMnbl ofifdr 30 -1f BINA bV 1RR b8dn dtGcleB PRt ffqg l%al\rlgples, it may

monkeys, but” none of the controls, have vira
be as degerdmdrbelovSpeci fi ¢ Exanple 4 : [00131] This exanple

he us f Ad-36 lab test.,as a marker to .. .
AT 79 Srafife Peradi e ol oBRoCieBRr 5 R adipose tissue
near the8ORt ol 10D Wwan&Lwith 3¥iR eRardleophicd Meth ey abRB e adbost tissue
positive Ad-36 |ab test than do non-cancer patients.

from SO\gomens pedeTacdias isass Sussehhvke éaset hoap eaicennds BItedrabpvg if fpreast
cancer tHs0e fs%to?a&a%g@[%{ gl I;]Qno%fe ?19%6}{0%1 néaﬁl‘%hé’ l?r%ﬁgt Essac%gptglgg. Actual breast

non-cancer p
tissue is not critical as Ad-36 DNA appears in all tissues after infection, so adipose tissue is

suitable.

[00136] To evaluate prostate cancer, samples of prostate cancer from 100 men is
compared to prostate tissue from men undergoing surgery for benign prostatic hypertrophy
(BPH).

[00137] Both NCI tissue banks have information on age, menopausal status of female
patients, height, weight, family history of breast or prostate cancer, type and stage of cancer,

presence of metastases, and in some cases, survival time. Because breast cancer associated



O the total of 165 cancer patients, 83 (50% had a
positive Ad-36 test (50% of the breast cancer patients
wana)7A28snf t he prostate cancer patients). BaspdT/ws200tve62632
preval ence of obesity in t28 US popul ation, the data
of the 502 nagn-cancer subjects showed that 17% of the
with obgsity dS MOET PIEVHFR B BOHBMENEPaY e WS, Pef-gaceieuib]ecisfarg pyaiched as

vt 0 PSS I SO o v
obtain s¥ihgleemsil be i thie ®1des age fretip GFS(meabB&OEB t.hlshé%diﬁophhtaon in

non- cancer subjects had a positive Ad-36 test.,
which prgstaig anges ‘Fﬁ‘é%é%gc%?ry tm&érveaarnleﬁrysthwe‘rewﬂbéwe. aps tissues

from peg@%%grﬁs 9s bRSs1Al F?&%@E?&@Js'a?@ crarciRfdrh] ¢ Exanpl e

Adi pose tissue from9 humans at autopsy at
WﬂeSHanaot}ytedmqueex:ﬂmspmcddums|tha Iwilddrs notatedifonettiisgiratocol

assayed for Seven of the ad Ad-.36 in
arc pubiFHad i e LEtume P el et et Eilien R 206 A
bnefsull;}mr)n@ﬁ/earcggg at&fbdiswm human and ani mal adi pose tissue

and nore inportantly, that the presence of Ad-36 DNA

ﬁ0ﬁ1$9]s§ulelge 0§ Adrafy. Naral prgpangiens aﬁ@l ZBBVN inftissud @rlruresrsrmenously
descrlbed u% Ag’fb l%umanqprgﬁac d?rlc?rﬁ)g%ua r{e’H 3115% céclﬁea% gbta r%%ned

seens C Vi rem

Amerlcirﬁsjqiet@ulttﬁe Cofletioh@ATOIC, RoskviDE, N’IDE Migiglies E&dentidlMedia
Therefore, as described in the nethods Secti on

bod
Eagle (M_gl\éé%r# NEA64% Sigpat heraicaighvih 80w esssatia) imiepdds, Earle's salts
and L-gﬂtﬁﬁlﬂgﬁreol[se %r%?g'\gl ?'&ﬁ@ece[ Q&GRS a%?{' &g 12?5%8% using

ompatlen tO test Tor e presence
MEM waheldi’b fetal boaimplserubi (HBY) 238 D.9SaNpHED  év/e) agdhydd f or
npl es of breast and prostate tissu

WS&%QI %He%e'r Poegtqgéﬁrtg a3y Hés ebfdep ias At ficterrgned using AS49
cells by%g §§s N8taktin g\kﬁh PHE PA%@ s gehﬁ&?&ﬁd b Wotfprbeégd, 38ial $0

I n cancer palens 36 status may
fold dlluxmms eteanati Vi 349 celiganereesem teconfllueraear 6 veaildplatey atyk3 wells are

correl at ed e of c resence of
used forarly GRS Thigevells afhsn & B bl DRt B Arhot infraied i the

virus su blBﬁtM’e@la:@{fWe@ ﬁ%ﬁle&kh A?l % l(ﬁﬂlﬂ(b?%ecéﬁﬁlﬁ alluted virus
perimental design: Anonynous sanples of

suspenstonsseipipatta @mmpthetveelheﬂhlecpihtes afeonerbbiednt AT°E, eltuatkmgmhtly

resource bank t he. per t.ive Hu

every 1§r’r“é%uéﬁf’\{e%f e ARy e i HeP RBICn et 1 ey
discardddaNaRwells 36y HAROMAE SoduEBEIR 190 heir SRR DeARRIL with 1x
assayed for Ad-36 DNA by nested PCR assay as descrl bed

antibiotigeAnbmycafic sorwizan. vidieyplates ar@mrsgtgdrpmcbglcnhﬁte(haté7 C for 8 days until
plaques BYERan PR § dai e Al el O py bl TGl o Vot pr
well. THe@leRWay, the number of plaques formed is counted after removing the agar. The
number of plaques formed x dilution of viral suspension used gives PFU/100 uL of inoculum
used. This is multiplied by 10 to express PFU/mL.

[00141] Tissue culture infectivity dose (TCID50)(66-72): The titer of the work
stocks that cause a cytopathic effect (CPE) in 50% of the wells containing A549 cells are
calculated and expressed as tissue culture infectivity dose (TCID-50) units per ml. TCID-50
of the work stocks are determined using serial ten fold dilutions of the virus work stock.

TCIDS50 is calculated by serially diluting the virus stock solution and inoculating cells with



[00135] To eval uate breast cancer, sanples of breast
cancer tissue or adi pose tissue near the breast from

waed7messn Wi th cancer are conpared w th breasPCTiUSH06/062632
or adi pose tissue from 50 wdnen under goi ng breast

gery who do not have cancer.. As noted above, if .
the dﬂua%séetﬁné&%@e reqiRrogal of shetyghest, dilytion) of vingsbishecapses ytepathic

effect (élsl‘?)nih 984 of HE cOIsEASEuISd. aﬁ&egpg%mﬁ%xlae&t HRl R &fs fqoculated

tissue is not critical as appears in a
with the vissuklstiafs @e iicobaed atdd¥,CSor &dlay;sos e tissue is

I APl e S LT BRI

r
e 105 UL TP AR L B DT

fiber prétamkgent foresse nf onesttdi RER essagde, detetiopatisiad] DN At Ssquehces of
femal e patients, height, weight, famly history of
Primersyr east or prostate cancer, type and stage of cancer,

outeP T&%HPB&IQH G@@M&AA@[@TGRG%@R}GQ? ?(SE%'VIE' @,

tinme ecause breast cancer associ at edw esity is

outqlrmV@rqgmemmréﬁF A G osA A 6PeAd AGTWAATBAG AR (SEQd@rNo 2),

A SE B RS TR RAAEARSP L) LR, .

1nnéi\'i’éiié‘rs‘é%nﬂmr N @@mmwctd}T‘p@GmM@GAme) r(SEQEIDgN@UQ

(>50 years) because this is the population in which

Wﬂbﬁ]aDNkan@éate@ﬁdnﬁmm@dwass and prostale tissuasaising a QlAamp

risue 01O BEY VAL AN NS R NS AERTAGE) By e

DNA frofexs49204.38sitiad TR cofityol iEDNN FU@SAd-3BenfBEteE Qdﬂ@&ﬁ:lls DNA
that will be needed for this protocol are published in

is denatped foretimimnt 95'¢ epdsuected o Adrfyeles pHBERHP4 §ntor dfmin, 55° C for 1
min, 721;@'9 \k/og\r?q %‘lld eg&%ég%&%{;é 6tr72 g ffbli%f’%g Wﬁ)a@ucgaa%]ws&ahzed

onalvmgamegell\@mlsaalzengﬂdcam in tissue culture as previ ousl y

d usin 54 h na ronchj al rci nonma ce
&?i@‘ﬁcgﬁsgswﬁaﬁf %ﬂ% %a%i;ﬁ&“&ﬁ‘fli‘ at at time the
cond1t1o(§§|\&le?§%[it zéd“%@%m&?&tm@ ngmesm coldeRir AR ﬁﬁﬁﬁﬁl‘)e@lof c%cles
agl e (Cat # , Sigma Chemcals) w

in samptes worBsmgtal anmmmn@hmoammsuianan@ bE3BRLA sendSamples of the PCR

procuce 8t AH OB S o 56 BT LR P8Rt Whsep Shfyorcn
Center f%@ﬁ@lhemﬂg REnSRE R {HeBRIplidRd DNAR MR vdry fréin @k ta@géted

[00140] Plaque formng units assay: Titers of
regions A@h@quﬁzthﬁéenm’r@OG@trmdrthwe dcqylsacbrg Thssroquabityl eonbyyl priepesdures are

repeate 5 3 forgi B RSk 180 et By BRER: 3 aGeluencing

of two pdedtiSe @ﬁh{)l%s 8dch dbeBt daBcd ARl b prveRtd danberall thePA 84 B Sositive
and | s are used for each dilution. Three wells

control BNA spsrpleseare phidonmedrir insyre acolragy of the amplificatipnsct ed

WO“PS]t gﬁ"ltistical analyses and Power calculations: Statistical assistance is available

from the Department of Statistical Sciences and Operations Research of the Virginia
Commonwealth University.

[00146] Power calculations: Power analysis was performed using preliminary data on
the prevalence of Ad-36 antibodies in the general population versus in cancer patients in

Madison, Wisconsin. It was shown that 50% and 51% of breast cancer and prostate cancer



virus suspension. Media is renoved fromeach cell and

100 ul of the serially diluted virus suspension are
worpett@d2 out in the wells. The plates are i ncROBUSZIO6D62632

370C, shaking gently every385 min. After 1 h of

i ncubation, the viral suspension fraomthe well

patlentsfr@mf%ﬁd&r?a the Wrixergidy of Wigcopgin Hospitd had énmdeps\m t“*ﬁi -36. Ina
sample nteerfrof thd YRA9A rpoi)ﬁ‘la érﬁi BE b\éﬁ TreMé?lt i’%i) gram at the
ant |

lotic-anti cotrc' so | ates ar
Universiti \béWlﬁd)naﬁdewmtse;dera‘EVﬁﬂﬂéﬁ fob WhSde&BSNmrB tobése and 64 were

pl agues appear fter i%Ogays wells are staine
non- Obeé"?/e RyRYalgicerpf ﬁ@o%ﬁ 15F w@p e teAnd il gt é%spsféw%@c
figures s-fl?@ tﬂ%ﬁgﬁklmat% 1194 Hpgtfulto&mglll@a?lrg Gre Jb%g 9% ese.

ving the agar. The n er of aques orrre
Using thesedmhmbersmt wohs &srtlnmltedsthstphmpneoaiemwmf Agi- %asnt%tllie:k @Dthelgeneral

populatlpfg@f ﬂ{%yslf)go ,S\?gs-l-li;gb Tbaht L {/)zﬂ? to?yﬁdg'% 1]&3‘@52:( rpgtslents is
almost fHl%18HNHE 6t the-EQ ﬂeE eche %pw&rt%lc\ﬁ%llénﬂ&%léd Hﬁf‘lﬁZ subJ ects

cause a cytopa hlce in 50% of the wel
per groupos hedessanytoAshgve elpbwem%&l‘i/a ht:tbb atlédevehtp @etms@@dlf@sence in

prevatelge 34 S5 e RS R PO PRl G s
cancer paféntainal/ @8 ef;?éc@eddtb%@tAdJB‘@ a&fboaP Bo¥iiVe5ase® b el f6lkkminary data.

TCI D50 1s cal cul ated bg serially diluting the virus
HowevestipaRry b@ passitdp theh thei b @p@walﬁgcq:@w Be {gven ihidie piankad; S@mﬁles

t ut, the,reci 1oca
from th¢ R} e B AF ARERD S5 naRk). BT il HPERr G e e
51gn1ﬁcafn|ﬁl q@kteSort NAOWant e dubjdétt 8hidS@héh-EalcerdudleRts rady & cdrfath to
I's inoculated with the virus dilutions are

havesuﬁfmeabwé@r at 370C for 8 days. [00142] Nested PCR

@ﬁfflﬁ Stlﬁ%scglegnaﬁg 3311 sg]'ggr%taﬁ%l?g; %ﬁll Pyﬁsédnto Qief%l‘rﬁglleQﬁ!he

pre
prevalerd:e ®if idesb DI AL (gtieer kalgean & @éatéthﬁanﬁﬁh rﬁ)ﬁ cfahb@rsubgea‘s e iThe
ene for . use.in an ted PCR assay for_ detection of

number gf pubicotNA relafiviil o qsfm BriplrararessiontaRplyFeaRdrite gt Rehexpect to

QID NO 1, outer
see s1gn§f§€gﬁg§£§ﬁ%ﬁ‘§@§%§§‘@%m& I TGTAATAGAGT) (SEQ ID

No: 2), inner forward prinmer (5*"TTAACTGGAAAAGGAATAGGTA)
.~ (SEQ I D_NO. 3), inner reverse priner (5=-
Specific TGGTTGGCTTAGGATA) (SEQ ID No. 4). [00143] DNA
EXAMPISE gsol ated from human breast and prostate tissues
using a Q Aanp Tissue Kit (Q agen, Valencia, CA USA
CHIOI#SIZ I8 4PN Aksgueriopef peR\E3higeedne weesareaned aamst pNknown
Posi t 1

eDNA SRRy R SBP 2 o AT and Bigee b srdRar et P g pine

in the fiBdr-He8dingBelushidy Bateste UBIqa6 te-X8136S ThksbRe(sBdkacésaire ds
mn, 55 Cfor 1 mn, 720C for 2 mn) foll owed by

followsj ncubat i on at 720C for 5 min. PCR products are
Vig0124f 486 ID NO: 5: 5 AGTTGAAACAGCAAGAGACTCAAAG

[00150] SEQ ID NO: 6 5'-GGTACTGGATCAAGTGCACATGGAG

[00151] SEQID NO: 75 -TTGAAACAGCAAGAGACTCAAAGCTAAC

[00152] Sequence 3 above was employed a probe for Ad-36 in a conventional
nuclei acid probe hybridization assay of DNA isolated from four chickens, two of which had

been infected with the virus and became obese and two of which had not been infected and



on a 1% agarose gel with a size marker. [00144] This
assay was devel oped at the University of Wsconsin and
wabodarhadzer i me the conditions were optim zed foPCT/US2006/062632
tenperature, magnesi um conégéntration, and nunber of
g%ges consi sting of aninmal and hu

cycl es | aml. man

were nof peso DONARIDEAi#8840 (¢ reptq was abspPeYihonibe PERA from the
; ; F f{; gel Hent to
v n RSB The 350 SR O 985 O 169
electropherpumsnisingdasenindusert Budrbstendehfer detpdtiohi ddoPidaArtwaligns es
re fromthe targeted regi gns. The Bi otech Center
replaceqbcipq i RENAIHE AR U SEPIOYFAGR hecgliatioporeiunaptation and
- Or, d . o)

oo SRS BACAPBTASheySOTIAL ML ol g
intercalgferughe buigerclystemo posi ti ve sanpl es each of breast

c d of prostate cancer d the A549 positive . .
RS AR LRl RSB RRS. i ot e ea et lggaion is
also usedf oft Heewedipdbofi PRAdISbast OB 14Rh Slealil flth&dlisifRAIpYRE to
..and Power calculations: Statistical assistance is o
provide gyisahlegnesificity and pensivejifar vwelificefiorsmathiods hsjng PERi and vegations
' rch of the Virginia Cormonweal th
thmﬁofﬁﬁu@%@ﬁﬁ@%&f?ﬁg@ﬁ%ﬁ g%%&w@b cul ati ons: Power analysis

Wass4)eTheoexmhlessiingh fHoek brd Makely idadtmtion ahdSeRoEMBhRRE Be an
-36 anti bodies. in the general p&sulation ver sus

of Ad . . . , . ,
exhaustjvig lishpfcal} Pssiblessmrbodiment @pRibstiony raBedifipations ofiis iayestian.
Thus, i nﬁ%(ﬁ%Gnégn% \Qlfnaﬁ&?sacﬁttﬂl&@&ﬁﬁﬂﬁaﬂﬂgthgﬁsoﬁltda&&?tems Pf the

cancerpatients, respectively, at e Universriy o
inventiolivgitidresipparkcstpithase skididd amthic laetdiigsut depAetindtirorh thedscope and

. | e of volunteers fromthe general popul ati on and .
spiit Offt_ﬁgpnés@m yrHiough herinveniign hanben desratbed iy grmgieetjongwith specific
embodi e APSHIMd l?e4lzrc§¥%o%cth§t tﬁ‘@fn%gﬁi/cﬁ'll éé%?]a%‘aed Qﬁow\i@f?&]b]e duly

wer e obese and 64 were non-obese. e prevalence o
limited tacku8b spaeifidoobasmeas. RAYed vdridikdmodifspmat b tleydesddbed modes

f.igures show.that. appraoxi.mately 319% of. adul t rji cans
for carmy{p@ s EVRHUCDONCR A SIS L5 DRy HEeH A blegs o
related fidld\@e ifEhdRb 86 Witk tht REopRIF VIR SecRiclc1Az 36

antibodies in the general "popul ation of Mdison, W,

A5 3TBeMsThsises aftedl rpferanabeacigubticAbng Gitedaboan arrexpressly
. ti.ents is alpost fourfold higher. Usi t hese.
incorpo i S Terinive T Ranentich it P SHEC PUGEAS dkFHEh i ggpcomporated by
referenceURdi®@LglPer group is necessary to achieve a power of

80% at the 0.05 level to determine a difference in

preval ence of Ad-36 in cancer vs non-cancer patients.

About 50% of both breast and prostate cancer patients

may be expected to be Ad-36 anti body positive based on

the prelimnary data. However, it may be possible that
the Ad-36 preval ence may be | ower in the banked

sanples fromthe NCI tissue banks (or Asterand tissue

bank), and this would affect the power significantly.

Therefore, 100 cancer subjects and 50 non-cancer

subjects may be certain to



have sufficient power. [00147] Statistical anal yses:
Chi -square analysis wll be used to determne if the
woerevab@aze of Ad-36 DNA i n cancer subjects i SPOT/®82006/062632
than in non-cancer subjects$2 The nunber of subjects is
relatively small for nultiple regression anal yses and
CLAIM§e do not expect to see significant correl ations
unl ess the effect is powerful. Specific Exanple 7 :
EXAMPLE 8 [00148] The cDNA sequence of the Ad-36
What is ghioeeiswas screened agai nst all known cDNA sequences
and two 25-base sequences and one 28-base sequence
were found, all lying in the fiber-encodi ng sequence

1. A m%lgb?# f(())}“ﬁgea}sc:t‘iﬂ% g\gx%%%ra é%)éé&? bs i%&%@oste@ kS Gevefopiiy Ui gknic
adenovifis +AGET GAAACAGTANGAGACT BAALGS [IROIGR]0fSEQ | D NO. 6
5' - GGTACT TﬁGFMOA\TGBAG [00151] SEQID NGO 7 5

obtaininer AR EMI9EEGCTAAC [ 00152] Sequence 3

deteARAME Wikth& TR Ri 8 wi thé\daidGednit AehOMMRNT T onal

eenucﬁ%i ac?% pr%%gghyﬁgﬁg?zafﬁbn aggéinof BNA I sol at ed
fromfour chickens, two of which had been infected

with, t vi rus, and becane ese. and 0 i.ch.ha
2. The O Lol oRhaRn sRErHE BT oL ERA g B ch A fipeted
with thela@igoBEniP L8R VIS cARSRY B sipslaronl y the DNA from the
two infected chickens. The assay invol ved direct

screghang G itlrprasecoaSansipodigp speciioto sheatipagshisrad siayinys e
sample: qier-induced fl uorescence for detection. Mre
p ’63 ticularly, a replaceable polyacrylamde matri x was
deteBBIipyBE pieBerich ® f ehtetldice RP&vifd i00ths e@igsgdnicaieadvrus in the
detection enpl oyed a dual systemw th 5 -1 abeling of
sample.t he oligo and thiazole orange intercalator in the
buffer system [00153] The skilled w |l understand
that probes, and prinmers when anplification is also
3. The msthdd obtlaine l ywekercimlibeibdipdgeaitchddfioias ésoneor reorg talipagenic
, advant ageousl y enpl oyed t o, provi de suitable
viruses selpetdrfra (Re giaep cpisting 9?%%?!10% P§ SAIFRIY IS tRS - and

mbnoﬂHﬁHﬂ&ﬂf@R and variations thereof maybe enployed, as
wel 1" known in the art. [00154] The exanpl es given

above are nerely illustrative and are not neant to be

an exhaustivye J]ist of all possjble . enbodi nents
4. The et o0 Rim L "wherdizalt rEhes BioSlsre T o e reant scifftpd from
the group@ohQbtihdBThhdes irbRTe @dery BichalchRes, fahcrleht: BraaIctdEed
net hods "and systens of the
pancreatic disease, diabetes, pulmonary disease, brain and nervous system dysfunction, and

adrenal dysfunction.

5. The method of claim 1, wherein the subject is a human.

6. The method of claim 1, wherein the subject is an animal.

7. The method of claim 2, wherein the antibodies in said determining step are specific to one

or more peptide encoded by the nucleic acid sequences selected from the group consisting of

SEQ ID NO.:5, SEQ ID NO.:6, and SEQ ID NO.:7.



invention wll be apparent to those skilled in the art
W t hout departing fromthe scope and spirit of the
wonsanesen. Al t hough the invention has been deBCTUBBNG6/062632
in connection with specifi@3enbodinents, it should be
understood that the invention as clainmed should not be
unduly limted to such specific enbodi nents. |ndeed,
. L . ' , far
8. The R ook B B R e T S bl
selecteddkanh thedzroup comsstug af schim nogyalzatioredsatyethd ElelSds ar e
intended to be within the scope of the appended
clainms. [00155] The disclosures of all references and

9. The MEMRbA 6RLILANS, WhirsiHl tROQWS18[QcRERE §RM thel g?&ﬁi&%i@ﬁﬁgjop%’

reference in their entireties to the sane extent as i
biologicelasamplve bedy fiidy ptissue semble, aredrgae sazeple, feces, blood, salvia, and any
bi ind%vi%&ally.CLAlNB What is clained is: 1. A nethod
combinglign thgre®i ¢t i ng whet her a subj ect is predi sposed to
devel opi ng an adi pogeni ¢ adenovirus rel ated di sease,
sai d net hod conprising the steps of: obtaining a .
10. A methadl o prwnimmgismpmdﬁn%@s deleted gisarsedn aiselipetrcompasing:
subject is .infected with.th ' [ ¢.adenovirus. 2.
am R g RGP B AR IO BisR6
determ ning whether the subject is infected with the
adi pogeni ¢ adenovirus conprises the steps of: . )
11. Th%¢tg@g9%al%loatwr%ﬁ sid Apld- AMPQLRRICIFEHHUS BagSTG @MpgIses as
: i PG - QVi in .t :
o R ERRE L ARSI byl B8 AL Sl s o
the group@bpaghiR of addiégibadenordrusnypd 3o, aAmkavated adehevirmt thpe3®fa
_ claim 1, wherein the adi pogeni c adenovirus_is one or
protein grgreptidgissauenpasicacedingavadegayise: Xacort piefamar gagugnt thereof, an
nuceic SAEEEEAREOGRE AR RKb VR UE 38 collRAOMN o KR éreor, an
adenovimeyp 36 E he padeippggemictical bl mbvdifled harepstbo genicavidiss arakenon-
selected fromthe group consisting of cancer,
pathogemic yilS-at ¢ cancer, breast cancer, pancreatic
dysfunction, pancreatic di sease, di abetes, pul nonary
di sease, brain and nervous system dysfunction, and
12. Theadetbodibf dyisf Uhorhiergin tE:, antikaslipagehic ddefoveiua v aacine iphdmmisiered
6. The

intranasé\lj]}g Ipiz}lf@, frﬁ}gvérﬁw?lg?ﬁ%@ugwlagm, l?rg:%%al?lg(()jus?}f ancdlfoarI prgrii]'dneally.
13. The method of claim 10, wherein the subject is a human.

14. The method of claim 10, wherein the subject is an animal.

15. The method of claim 10, wherein the adipogenic adenovirus-related disease is one or
more diseases selected from the group consisting of cancer, prostrate cancer, breast cancer,
pancreatic dysfunction, pancreatic disease, diabetes pulmonary disease, brain and nervous

system dysfunction, and adrenal dysfunction.



7. The nmethod of claim2, wherein the antibodies in
said determning step are specific to one or nore
woeat7iideseencoded by the nucleic acid sequencesPEEUSHINE 062632

fromthe group consisting o#f SEQID NO.:5, SEQ ID

NO :6, and SEQ ID NO.:7.8. The nethod of claim2, . .
16. A raefpd for pagdiciingcrnesiiaggress ispessin gepbisetnemid Bipthadcogpsising the
net hod sel ected fromthe group consisting of serum
neutralization assay and ELI SA. 9. The nethod of claim
dbtaindng raesampiehfeorn alimgdudjdcs agél ect ed from t he group

onsi.sting of bi ol ogi cal s , body fluid, a
detessiing ibsiher (g dublegdn ndesissl Wl fiscaddpoey Gecroy g pugh that
the pres@idd oRME éﬂ%ﬂi@%ﬂ%vﬁﬂ? E&Pdlated RithAn %Jg%‘iivé)éancer.

preventin I pogeni ¢ adenovirus rel d disease in a
subj ect conprising: adm nistering an anti-adi pogenic

h ' .. 11.. Th hod, of.
& ?Hgtgﬁ%lg%\y}ée-{léeg élgeg%}l]b?fij‘,gl% infected

steps of:

adenoyi fus. vacci.ne .t o .
17. TR obeligh B G gt 3fp
with the\iGIgBific GAFVIrESEoasrinb tRfsteitve dose of an active
i ngredi ent conpri sing one or_ nore conpounds sel ected
scregmipgr{ar tilee pressuipe ebanibedies gpesilicaokhe adippegaicrdonaviis i1y the
&mmﬂe%gd an inactivated adenovirus type 36, a protein or
‘pepti de sequence encodi ng an adenovirus 36 coat
deteph@irg the presérica@enibddits spedific mnthaudibegaicaiedosiagla nee
encodi ng an adenovirus type 36 coat protein or a
sample.f r agment t hereof, an adenovirus type 36 El A protein, a
genetically nodified non-pathogenic virus, and a non
pat hogeni c virus. 12. The nethod of claim 10, wherein
18. Thetrhethaddf elaith p&yeriren ddesdipcigenis adayime isi meadmane sdipogaiic
) intranasal ly, orally,. intravenously, intranuscularly,
viruses selgstqdt 5078 SiFsSrpURARNSEFING &F p4HAIENS tyPe § GengaTRAYRFoD B
. | , Wherein the subject is a human. 14. The
mknowﬁ%?ﬁ%%%gf clai m 10, wherein the subject is an ani mal
15. The nmethod of claim 10, wherein the adi pogenic
adenovi rus-rel ated dj sease .is one or re di seases
19. TheZgrigied abclriin ¥ HRECIG BR FOEEHS FeEsisrh oM % aroUp consisting of
r r : eatic
B o s a2 Pl monary
di sease, brain and nervous system dysfunction, and

adr enal sfupction.16. A nethqd for predicting cancer
20. Thedﬁ@?‘%@@f aé‘ﬁ%i erﬂn%uﬁlﬁgﬁs gluglaﬁet hod conpri sing
the steps of: obtaining a sanple fromthe subject; and
determ ni ng whet her the subject is infected with the
21. Theadethodehtleinadenvierein sheswbiect isan antealpr esence of t he
adi pogeni ¢ adenovirus correlates with an aggressive
cancer. 17. The nethod of claim 16, wherein said step

22. Thedhettled of eaimh NP, wietihelic idi®odieb]retaid dgertifiag e are specific to
one or more peptide encoded by the nucleic acid sequences selected from the group consisting

of SEQ ID NO.:5, SEQ ID NO.:6, and SEQ ID NO.:7.

23. The method of claim 17, wherein said screening step is performed by using a method

selected from the group consisting of serum neutralization assay and ELISA.



wi th the adi pogeni c adenovirus conprises the steps of:
screening for the presence of antibodies specific to
WO h@7adizepgeni ¢ adenovirus in the sanple; and PCT/US2006/062632
deternmining the presence ofd5antibodies specific to the
adi enlc adenqvirus in the sanp 18. The net hod of
24. T hedn%tﬁ?ﬁg Qlclaigh K evhereip hesgmpésge ﬁ?lectafﬁgﬁwm gEoup Sopfigiingof a
C
Diologi R e Ay S F Ry POREY s LAAT L, S00Y Ralvig, and any
combinaiod tixtesfovi rus type 37. 19. The nethod of claiml1,
wherein the cancer is selected fromthe group
consi sting of breast, prostate, uterus, ovary, colon,
ki dney, pancreas, and lung. 20. The nethod of claim
16, wherein the subject is a human. 21. The nethod of
claim 16, wherein the subject is an animal. 22. The
met hod of claim 17, wherein the antibodies in said
determining step are specific to one or nore peptide
encoded by the nucleic acid sequences selected from
the group consisting of SEQID NO :5, SEQ ID NO. : 6,
and SEQ ID NO.:7. 23. The nethod of claim 17, wherein
said screening step is performed by using a nethod
selected fromthe group consisting of serum
neutralization assay and ELI SA. 24. The nethod of claim
16, wherein the sanple is selected fromthe group
consi sting of a biological sanple, body fluid, a
ti ssue sanple, an organ sanple, feces, blood, salvia,
and any conbi nati on thereof.



