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1111111211111 *159159* A METHOD OF DETECTI NG AND/ OR
| DENTI FYI NG ADENO- ASSOCI ATED VI RUS (AAV) SEQUENCES
AND | SOLATI %IIMMWKMFNCES | DENTI FI ED THEREBY 5
BACKGROUND ON Adeno- associ ated virus
(AAV), a nenber efgthe Parvovirus famly, is a small
nonenvel oped i cosahedral virus with single-stranded

\Y,
|s assi gned to- E @éﬁéé&&é}gﬁgggﬁus p%)eléngJQCﬁF%EyA
VIRUR(Ade) SﬂQ{éMEFeANDﬁ OhAZ B‘f@ mwmwws IDENITIFIED
ﬁﬁ yrus stocks. AAV's life cycle includes a | atent
phase at 10 whi ch AAV genones, after infection, are
site specifically int egr ated into host chronosones .

(yRE whi ch, follow ng either
gggﬁ%dr[ﬁgﬁg}r pes Si %ex virus infection, the
i nt egkcancedsscg}mtndwass (@nd) suhsegueied Birvodag ey, is a small

' 1 f
K586 Lo POl RGNSk Bt PRSI R
fkh¥te 6tk_b.v ARAY, is assigsd ethegenns @cphndcumun gecaleb the VIrWWb.s discovered
BB Aot ARG AL TONPLTY: o EGAL L B TRKS o

\ tractive too or gene ra
whiclkiAAY gouampssftertinfastionsxe site meuﬁ&llmgtaed urhcehqst @faosenks

ﬁ%%ﬁf@ma&r hgs@ﬁhewmahfogn eJh%r %@ao%mascigﬁ& es%}v{;gex%&s” 6

er ent eroty es O ate
inéeationy e mtﬁratmpl@@eﬁ NHP)bS%]HwﬂMEdS(PUG@. Iepticatsdpanid pecdagedintn g

rnh:%ﬂaus Wﬁ@@ﬁ THELRbHRE o?ndnspathtagemcgt%' yiidad ﬁ\&}t aﬁg%g m\%%ﬁmy,

devel ope as a gene transfer vec
wrlading nqustidipgeelly opqd patestiel SQ@SPg@ﬁQsChtqiwﬂé mteesepermmmééf

hiurHolifeab Qe cbRfteRdfert | SSUES and ani mal nodel s.
Cinical trials of the experinental 9fppllcatlon of
81

AAV2 Besend gudiesspegest thabAAY vecters manbetharsgfereedwskiele foraens i n

MERBY. eﬁﬁsateaﬂﬁsle hm lbakil @ dfreedhe SrtRRSGA S iGYSkifon Humapal s
and henophi | are desirabl e are AAV-based

BERG E't*@a‘FSc{NHEéWQ i ehajasteyrzedo AR sErgtype 2 is the

FAVEAT kKaNwhe detdlépe@ at8Rhe tradnkter ety ﬂhhs‘b@enﬂﬁ@éﬂ' G’s@@ foR efficient
novel g:Et hod of dﬁifﬁcu ng and identifyin

BWG ante §XH*°~P‘8FH‘Sc‘8 feaktay ugran %!F‘Pﬂﬂ?d%ﬂwﬁhm%wals of the
mnrxrhuimnpmxcatmbm,\(w&)sed Vet 1818 tteme Sl diveat Rbediams inCs

ne a ific nd cl oni ng
PR R o BRE L6 Ref B tiee EhenpRi Bty “anc
I Nt egWaitiagrlesifablddyA AVabdstriecoatnsien & gank déligkper virus co
30 infection. In another aspect, the invention

provi des nethod bf isolating novel AAV sequences
I@MM%Y&QH&H’E@NNENT&&N)ve descri bed net hod of the

| nveng,i oRQaspe-:rclf' (?l e nWéﬁtE)'ﬁig ldeya! .’io@?l me‘ﬁ%%F de?eftm ¥dg&%§ing0f

generati ng VEC
éé.Mﬁegtpe@s fpwcelbidsr BING yf gwgusgmmm tmd non-human primate (NHP)

tissues using bioinformatics analysis, PCR based gene amplification and cloning technology,
based on the nature of latency and integration of AAVs in the absence of helper virus co-
infection.

In another aspect, the invention provides method bf isolating novel AAV sequences
detected using the above described method of the invention. The invention further comprises

methods of generating vectors based upon these novel AAV serotypes, for serology and gene
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| AAl M1~ transfer studies solely based on availability
of capsid gene sequences and structure of rep/cap
gene junctions. In still another aspect, the invention
provi des a novel nmethod for perform ng studies of
serol ogy, epidem ol ogy, biodistribution and node of
transm ssion, using reagents 5 according to the
t&aﬂélfﬁflwd Dsoldhasda o'n RGAidsiRy SERBEd Lend &hﬁen@d‘s and structure of rep/cap
rinmers/probes and quantitative real time PCR In yet
zanamh@wn%spect the invention provides a nethod of

| sol gf étmn&%mép%&eth@ﬁdennbmﬁreme)s R S/ DRAAES: feffoitinsatudies
AAV ser ot ypes from cel | ul ar UWAéy di.fferent orkﬁlns

ofseiaigey, Fpigmielagy, BipEribytion ad mogs ok RSyl s e 15985

{ddsig o tRSIRAGTIon, WHiSh inBME@ Eehdid s¢id (T\ptifles/pRbesahi qubntrhtive real
rescuing novel serotypes of AAV genones from human
BRIPMP cel | |ines using adenovirus hel pers of

di f f gh 9&ttan@ier @pB&, the ihventdn drdvidas 4 methdtb:tf isalphedomplete@nd

I nventi on proy V S S . p 1V

idetions ﬁ?"ﬁﬁ‘e%%fﬁﬁve?éﬁg(osﬁ@bﬁgggmocfﬁ Eing %fghfge?en%@snes usingy
thﬁrancﬂétp@mofecmﬁrtéchmqmenvent| on will be readily
apparent, fromt

of ¢ 1B AtyEHEph e kB o e B R e

RiAgsgendrhestiipmdugian dnd VKR qeil dinds dsingademlvirggrivipers obdifferpns origins.
nucl ej ¢ d, se
o ot ctF B RIEAEE B BRrHSNAd R ARDRIpYEE, £

sefisncase, A0 methodswd bsing sahe | TRs, t he rep region, and
the c r f
%Pels‘b‘gﬁéﬁ% ﬁﬂec@ 8??19 Vil iR Feaﬁ‘@’a‘fokar%ﬁoﬁ %’fe%%%g

7 [ SE or previously published
[dSEﬂ@dldbkchpﬁoﬁ]ofthAmmﬂofl .SEQ I D NO 7]; and AAV3 [SEQ | D
NO 8]. Novel AAV serotypes AAVS [SEQ ID NO 4] and
AAV9 [SEQ ID NO 5] are the subject of co-filed

BRIEF DASCRIFSION'GE THEARAWBNGS cl ones of the invention

o0, 5 b T oot s

4pecing[pEEEY thExanroteiuy) for ﬂzvaMé ST@HQS | 'Bler%‘ ‘30%“‘ Seﬂﬁeni"é]
hg&gé%gl?hé\i%{s el re Sp 1%%}51% ern\cilo §E§4§l@re§l@1 ard glovided ﬂr hSEQAD
4szwgme rp*avzoﬂ]lvfbé*e*csar%%ﬁé?&g R%) %@z
E@Ib @Jo na&]szél@EQ 1D SE)) NomAsg}mtyéea L5\ SJEFR [DNO:4]
4@;1@14\\%95@@ ﬂleéﬁ ap%él]le sugg:tﬁéj fg:édpgl 2l E%e 091 %noié%]ohes
E\%@L%lh@nm prév@ded in3Ris 4gniehtSEQdd: mzzmsm]m NOIQ1542-SBEQIID
21§§ 241, f%tijg qd@%&] BAIsE8 ][I%Eé %@%%’f%? B o 3213

SEQ IDNG1], 82Ba [SBRIDNO:[ BEGZHUISRED BG33), AZ}SM,[SHSQEQNCDM],

e ST AR 39 0 if Bl

| RONS), 459][3E@tt@aNﬁu3ﬂ],eﬂétﬁ (SEQ IR iQuédicB8s! 2dSEQ HRNS4Y hé@-@? e

" BRI NG I VIO sEGHING? 4543 K ékq 15RY: 44],'4312.5'?@(1 B N6 45),
44.1 [SEQ ID N0O:47], 44.5 [SEQ ID NO:47}, 223.10 [SEQ ID NO:48], 223.2 [SEQ ID
NO:49], 223.4 [SEQ ID NO:50], 223.5 [SEQ ID NQ: 51], 223.6 [SEQ ID NO: 52], 223.7
[SEQ ID NO: 53], A3.4 [SEQ ID NO: 54], A3.5 [SEQ ID NO:55], A3.7 [SEQ ID NO: 56],
A3.3 [SEQ ID NO:57], 42.12 [SEQID NO: 58], 44.2 [SEQ ID NO: 59]. The nucleotide
sequences of the signature regions of AAV10 [SEQ ID NO: 117}, AAV11 [SEQ ID NO:
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2 118] and AAV12 [SEQ ID NO 119] are provided in this
figure. Critical landmarks in the structures of AAV
genonmes are shown. Gaps are denonstrated by dots. The
3" ITRof AAV1I [SEQID NGO 6] is shown in the samne
configuration as in the published sequences. TRS
represents termnal resolution site. Notice that AAV7
usiarld'l@\\ﬂfi' [YEQAYNOBROY o O\Iicl%aﬁn S ﬂgur5 @E&la@ndﬁnhﬁs in the
I'tiation codon for VP3. Fl éE &?9q e gg
strabtighofeAd V EMORBRATESPHD G 4 & uSérﬁE? Y 8atS- (e 1’3’58? Nd
RE e RO LIPS aRh aPihehe pbishyd REidhics TRE AAV
[Sgg%mggk slh%@SEQ B R %S i

o opee i b T A ™

GG as the fHitiatidEbdMNBVEHEQ | D NGO 65] and n0V6‘| AAV
sequences _of the inyentio

di SE
NO 60] , (52%5{2@12@ OpgY %ﬁé‘%ﬁj}]apg“é%m["é%@ag‘ﬁlc’%%d 831 et ?g‘
Qo tie viNQasfd protéids of pleBicilyl fabINGEBAAY s&BWﬂes[lS’eEEZQ 1))

Ngzo@?%@ééﬁﬁé%%%%ﬁéﬁﬂ e8] RIS D S pavs

EBED WE:1 NG, a3 ]AAVBISEQ ID NSEBE) dnBndiel ZBY ,se@@foed off tiBEHVentdon,

nrwdgg e D RiG o R B &y, FESES IO b A (e B

NA3-BAEQ mmc&ﬁﬂsm [SBQUB NGD68]853-5 [SEQ TBNDSER 313D [SEQ

LA L Aot (9 B

2[[SEQII NOXG],223-7 [SEQ ID NBEQ, P13-0NSEQIRINO: 748 44-2 [$RSED NO:

o3 g iR bl Bptisy, G2 rairid, ﬁf@i Fam

NGRBY, DI NSEQIDIQ:861 242284 [SEQIP DO, e A [SEQ ID 42438,

B 5 B ity 100,10

4BOI2][SEQ 1D NO: 9BFER-3 [SEQEP NOwd), 43421 [SBEGHD N 9ﬁb43 %@FQ Ps

159485010 e SEOU RO e ot
Imva IP%ERY 3 [SEQADIH): aﬂdw/M%Q[l% ﬂ%]rﬂ@)lﬂcﬁ%@Q%@/’gC’t el
@%@ L@ 81(9%0{ geﬁctsﬁéhﬁfﬂb FIRP I f@éQ BNRo: fo9P$s [s"ﬂéz ID

amno acid guences of the

mvm} @@[SEgledﬁ@tléuf@ 6BSBES IHNRO! léjl 42 f9RQ ENO: 113].

Qﬁé EQWE Ecﬁnl Eﬂgmmw [SEQEDAN@ 360 tareitheve@bikdt @fco-
|nventors ave found a net hod whi ch takes

Blad patanbepplighionst he ability of adeno-associated virus

(AAV) to ppesh Al I0pravitRkiRuminoanid sequenct tiebsievitep of

a 30 hel per gLrus co-infection, to integrate into
@@FW&E%¥3ﬁ;ﬁP d establish a latent infection. This

met hod utilizes a polynerase chain reaction

BRaAES DB aRrao S DR BNERESEN Aave 7 om DNas 17 om

ti SSURSheQhesktd IRENtiR dhe iN@ftols Havafound b Mathed ohicliakesagvanteld of

gl% a{;l{lt?’ Tf gc}egoe erlssgc?alflerd%%ﬁs (AAq/\{ %npter?e%gt% i |n¥1¢lel¥s,h a{n% IH‘% te]\.gsqncles’of a

helper virus co-infection, to integrate into cellular DNA and establish a latent infection. This

method utilizes a polymerase chain reaction (PCR)-based strategy for detection,
identification and/or isolation of sequences of AAVs from DNAs from tissues of human and

non-human primate origin as well as from other sources. Advantageously, this method is
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al so suitable for detection, identification and/or

i solation of other integrated viral and non- vira
sequences, as described bel ow. The invention further
provi des nucleic acid sequences identified according
to the nethods of the invention. One such

adeno- associated virus is of a novel serotype, terned

5 herein ser.ot (AT drisotiBEst oftfRY Riegrated viral and non-
a“&&@#ﬁegggg@“gfé%%vﬁﬁugasefg?yﬁes prOV|d§d her ei n
virhiReduustes, ANIA@IbedVRIskL, and AAV12. Still other novel AAV

>er gh%/ {)es tlclmdﬁﬁltxér o@ eshGiat lecp&queh&s idRgiifvR bétodmgad the he

i nv are ed In resenb\’h cJé)[ec:l f{ycattl on,
meleds oﬂ%hegluvessorar(ule Slséq@é?réi@o%t%dt""ﬁb‘s of 7Rl Sprgtype, terme
heIEﬁE]nC ﬁg{? or [3 A%%vk?)/ Gthdr %B@P&ﬁno aﬁkomte@ww séxeﬁ}parpeovfdeagmmt s

tigul
nAQisAA I QN a8t AREI 541 ERE IOV P TSNP LR

togfe daixetho@gof t%(eﬁ@YenﬁJ?ﬁrJ}*WeH & thapre@ntisp@ifaon. Stel;'lhgurespand

uding re rep 68, rep 52, and rep
Se’hﬁgncahxstlrlgh‘éhlslélqU'é?fé@"éte Wc‘&%‘ie t hese proteins. Each

of tit‘l? 0 15@Q%ﬁemtlﬁ&ﬁﬁﬁd¢qb%ceﬂ IAlmongdarhqrmlaaly desirable
varil e O¥ vect or SY ste

Aﬂngqmnmtgarﬁﬁxy cgborﬂglgsd mg ngxﬁ%t%e !v;H ?h)bp ﬁ)&):[@%ﬁ!ﬂﬁ re%mhns
t}é'f‘% rﬁft@iﬁy fRGERg & 78 rré’pgm?i&b 2, and rep 40, (amd”ﬁbe sequencey engoging

from ot

tesp roeteing diach Rfhess ¥ ﬁe %g“ﬁ‘g§ﬁ“?y;t?§|n il A'%Yaé’d ih & Llarilegf of @&‘t{ﬁ @fs?e%rs
aff O fiS Subtefr z@ﬁMmt@ apy rndédaitone rie mrxﬂaeqﬂgmn&soﬂm AAP{e

I nventi on. As describe

SERETfoRT qfé'@gxagﬁtsn@r %m}nb&a{j ion v{heelerxﬁent@lﬁ]pnqlgﬂg{mﬁv%[ fon-AAV viral

sQﬁ@%! Qh8hd pérti%\llaﬂl)l @blkaele lehibddipdng aququ@mj@nsqhqt @ﬁ}@m and/or

Pt ogr ans, ﬁ as "Clustal W, accessible through Wb
rgéﬁe@é‘f‘%esef]t ?H‘&cﬁ ‘Mernet. Alternatively, Vector NTI

ut il IAtsId@s‘énEHdéhelainsahgﬂﬁbntssamjaerfqﬂmd wsingraqy 917 acvatiety A RYBHSY ¥
v Iail Yﬁﬂéileelgﬁnale st Iagnc@‘Ah%nmgFﬂ?oé‘rﬁﬂs Deh wsetistow”,

uenc entit |nclud|n t'’hose
&@e@&ab aechgh Web Servers grgthamgrr@@ sbdtcrny@@lyagm NThutilitigsa5¢ HES

q? rcgwler_egg{) agso%glld%‘aeg%?g ?Ltlﬁﬁ%Hm@\ﬁP@Zr}egaﬁgvrl:m caOtERddadl measure

cwncréemmoegdmmmmme User<oBine Lo QUG HERTTE T A
3 i, B S e ey 00
Vet 6ﬂy Flgsst puseides RHEBMEICANG 7 ﬁ"&%&‘&?@??dé%‘"‘é’é’%ﬁéeg'°“s otthe
&ﬁ& verla nb a#r?g\@%é: @anUhts ubric8s. ARt arglatice, p]:&ieamquelrcs (a
el AR A i deefil
Iimmity h@twm npeley pqgcb@qqeﬁces @%ée Frgym&ﬁ ugingyF astp With |
Qr%r%%t@rg Faa\;/rﬁﬁl s:?é’o%%ﬁ@ﬂ-n@ﬂ@@.ﬁlvﬁ’amﬂ ferr thmm@gmlxaase provided in

"GO Q¥ersipn 1, t}g)‘cgbgl;ncgnfﬁ%r Héf"i‘q&‘i r‘gg ?/dr 8%0g in's axtquallable for

ese prograns
Ao b udlced] SE@&E tClegdl IXP’ p@gn,ama IGeepallyhenp nEthest progiamp are

NSQC@? ﬁg‘gt{lt\ﬁéq%ggg, %ﬁ%uggfone ]1 '?netl;xé %r{;bgﬁ' alfe} thOR GEAGEhs asdfReded.

art can utilize

%&?ﬁﬁ&el}a 'oﬁ%b"f iskkih in the ammmltzeanome(@goalthwym iCeIPUtgs PERgTakhich
at | east

mr@\(}qlca é'bleaagltﬁet {ﬁ‘ée\{ e%e}f‘%‘?‘g Hgg%ﬂl&?( asotrmat?t NRBRthe REerehbaAt

orithms and prograns.
ﬁﬂgnMQﬁﬂmdﬁﬁpﬁmantlal honol ogy" or "substantia

> m lr‘r%ﬁ e “§um?nt1alrh% &ﬁ%%ﬁ"%g“shﬂstaﬂhal @Hﬂhrﬁy e wﬂé‘d rdfel g to a

frag tes ? g
ahic@redidyériflagagd thoigeh indieates that, when optlmally a 1gned w1th appropriate

4
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4 nucl eotide insertions or deletions wth another
nucleic acid (or its conplenentary strand),. there is
nucl eoti de sequence identity in at |east about 95 to
99% of the aligned sequences. Preferably, the

honol ogy is over full-length sequence, or an open
reading frame thereof, or another suitable fragnent

N@ie&&ic 1r§cﬁ5ns o@ @eﬁtxoﬂs&utfh%btﬁ&tnhﬁﬁtﬁacidr(oi 1%&Gﬁublemﬁxﬂma€i8),

sui tab %nents are des§ ggg The term
therg wdmﬁdafeqh@ﬁﬁ By in gricasignpd v AR o G plignit pefagjenees.
M@%ﬁbryteti\@ﬁc{nihdut@yﬁébvarﬂnmngtawqﬂﬁceo br afnroqagﬂ’emrsg frane riendof, or
i ndi cat es a

ek s et ot e P Qe G e FaTRis o el
ehﬁﬁreai@cﬂ&da@ﬂeﬁ there is am no acid sequence
entity in st ahout, 1 99%. 0
seque%é% “Wétprgp f“;?log%t']ff’ét Wgﬁ?@ %QV’ ]larétyb\)”g‘ ‘fc?ﬁrr 1&% amino
hRRQ Fragnuiitd eReeRf, irdicates thatphieh lpthlhtﬂy ﬂ@ﬁed \elilgapproarlﬂammo
nent

PLF e SRR B MBS0 Bt ol
dfieastibona 98.& W96 dftthelabigngtl bequenEesaRppfeedlyothe hmcﬂwl igover full-
ragnents are d h L r
T T
ahich &2 feast 8 B:¥tind dads, ortmyore davickblypat deagyil @ hming b¢lgs in &meth 97%
dentity. .ldenti Iyl eterm ned by one = 15 of
?ﬁ?‘?‘ileg Oﬁs%nﬁ@e g}%%lﬁeéts lm?é‘ésgﬂ dth%relg] gorithns a%d conput er
pr ogr Bmhe kemvo \Eimiglidy ccmlsms:é” sfinesrit Y l¢ast| 80% identityapreferatiiyet least m
gg Al e?x 391% r}:‘l:&el Ekg}g Bgérw% m%tlty ' ﬂ&%y S Rhdil 'd@tc&nnﬁed by one

nuc sequentces refers

roé si«lﬁ mekm am~bytr¢sel t tqm&gostbqra ereompYitTipedgrams knewiebysthese ofkdhin
ed for maxintun correspondence. The |ength of

sequence identity conparlson may be over .20 the

f ul | - Teaigtrh “weicenhrsqegarrodentitt’loe “ifentica” inctheyecateyt ofpugleiseacid

G Og%:g%a R RN resiBl aaesfm ik mg&egs’e‘s whith akeemégaélgeggg&x ARk

nuc I's desi However
&hungumnml cbecsporﬁdea@né" he b?llgte ogscq@mc@ﬂent@a@mpaamawhemm
e EgbeEE md PRt Yoo Yo 58y 2B dile Scdudle, or o ragmment of

| o Bt abd@ GO0 BE000 nmﬂccmdnsu | d@gtedngwevena@enatywobg smaller
b R e R R e e

sequences,
tﬂiﬁleﬁﬁde’s,l at leasigbdut 08 toB2pucieetides, adﬂasaatfoua’i;irmmtorc mml@@ﬂes

Shay ajg)'&{’ oSt S g,g‘pé(-r%%l o2 1o ABOUL PTG BRI

Exeasaming icxﬂfsecﬁlﬂmdeﬂ lole ther f&ﬂ-lmgﬁh&f a pmte(ﬂ'e oCd frbgmbnhthbfebf] ,

The n re S | .in

TP gihises BreRents Aot dhonf € IPE atesin FhER: ey 3R b Sl 700
dghinY 8¢i¥s. \E&ﬁl@re%f Q&ﬂﬁie frépdenio Yre\detibgdsherai. vacci ne
vectors. The 30 i nve ti on%t}‘urt her rOV| des

e A saveness A el e W B AL AT, e

VWAL G180 @seftl &iahtidete dﬁi%{'ys'eﬂcuﬂ &R $hettby vdoedrs, wardineomctols. Mse
nve

descri bed herej tion
ckﬂﬁ‘tﬂé‘PﬁﬁﬁBthH)é( ldg;;\ ngﬁglﬁ Ef@iseqeﬂ%g]eﬁvery vec{%ls, and host cells

which contain the AAV sequences of the invention.
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of the invention are particularly well suited for use
in applications in which the neutralizing antibodies
di m ni sh the effectiveness of other AAV serotype based
vectors, as well as other 5 viral vectors. The r AAV
vectors of the invention are particul arly advant ageous
in rAAV readmnistration and repeat gene therapy.
These and ot her enbodi nents and advantages of the

invention are described in nore g hgw. As, used -
t hr outgtserribedtiiesing e Ko LaftecH ion Hlianeg s proteins
Bﬁﬁgﬁvenﬁé}f HRd pesticiriy w@ﬂéﬂutcd foralstiiiapgicativnslintikdhithesputratizing
are 1nc

usi ve of other nt s enents, integers
atibadis izt AT ToRS O BAYSPIIPE Py e & el & it
vEANSHoRL, ITRE YA AN dectdrSof i ih@ntion atepagisulbriyidvantagéouonhaAV
conponents, elenents, integers, steps and the |ike. |

WE&E@H%“@PaWH@“WﬁWEH??ﬁw A. Detection of Sequences Via
Mol ecCitlegd ano@b ei@odimedtfand advamsgee of the ih’ﬂﬁtmmar@thdscr(bnd in more

provi des a od .of detecti a A I
Berbon e iR rentelth A9 Beims B8 ke e
IaSd ﬂ@dhfdin%u Lrﬂrtheyr vaBdnts asdihdlestle obsther dmlmntntso nleméntsv integérs,
sequence

s LS o TSRy Gl gmasTPost

reBinpeneits, dR@Snts, anapag, sephexishe likhe speci fication nakes

reference to AAV, which is exenplified herein.

However, based on this information, one of 20 skill in

tlhe aW&ﬂndydﬁb%HWﬁwﬂberforn1the met hods of the

i nvent,i on V{a?\&&e ulaf €ldnd@ | eukem a

Vi rusA(FeL E:&@IEIL ?}?’éqﬁé&%@é ]c, aand I gnt i Virinae

[ e. g , hunmrone ammmdmnmn@mgdem nefBod(afidefscting png{op dentifying
JBLEE éll.l Q;;f‘cl s%g“aljce\\f b a.Us§ &lhsl Wis mdtfdd i Garticdu ARy ROk e NCY

eCtIOUS anem a virus, and

sqtntamm of wnrﬁlse)q}lcncarvdwé} agstintegrated iptg therpBomopauee o fHllngie fdenc-
as?oc;laﬁx ggﬁsk%lﬁéﬁncﬁ]ﬁ&uﬂ&s UmBsh dtieks. d'ﬂ{e% dcifRitionfmakdsher

n-viral sequences, er .in a%%ate £
orefeneee th iASG Which éf exereR 1941@% IRV 5f af%?é’“ Kisipforrgqiipy, one o

Aﬁ(llrﬁ% a'ﬂ%'a?'lJ&dllﬁpe&@%@mbtﬁodaeffthﬁﬁi\dd’nﬁ& @rﬂﬁﬁcﬁ/lumemg: g., feline
nucl ei c aci cells,

c@ukenwutuaﬁéwhﬁ&%k{ @d&EFLé’élﬂ apq E%@g?ﬁa%%ﬁ“ﬂi{‘ wi t hoit

! hﬁ&&rf’a&éfeiancywmmramm.ahhrmﬁsdmdmam@ vl‘rucdSEV)cfeHnH d
sequences may

be
o mBgofRGAe R i <S5UE Biee i PR ety tpiay il ahe
Vi S Fur th%F‘ ¢helMeae of e mamusmfxysum Ibe ased }ﬁdralaitcﬁlon oﬁother viral

| ted f
apd oy e aetee P TSR O L TR B LGRARh o

argtyy, such as those descrlbed by Sanbrook Mol ecul ar

I(-:Ila(r)glongaQ &séi%% aet;nO%_ m er}y%P &Woﬁ?ﬁ%gn%?é éjac§9 'ng.ssuc

m%’&ﬂme chldaye, mhs chl ctulltm“e,ram beloglct‘a@wdsmdp@ng; Mta‘i“ﬁ é’@i“ﬁ'@% Ufme and
ﬁ;{ ﬁt Lon a%ﬁgcﬁq&tc&qgay% th%r ﬁN'Aancﬁt%lhéﬁpds' l%td?éﬁh)l\@\ or

??&F% i resent “invention. Optional f
ﬂﬁﬂh@ﬂorﬁ)ﬁnﬁsbercm meliding basterigapasheirysess fnshvghgr Qﬁgqﬂéﬁlf pugh giplants

t ho(le ASOUE CoNAS o BN is OtraltBd FIME IhS SdmpROdydS/afdly 8 tetBRlqes kibwn to
those of skill in the art, such as those described by Sambrook, Molecular Cloning: A
Laboratory Manual (New York: Cold Spring Harbor Laboratory). The origin of the sample

and the method by which the nucleic acids are obtained for application of the method of the
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extracted) froma source. The nethod of the invention
i nvol ves subjecting a sanple containing DNAto 5
anplification via polynerase chain reaction (PCR)
using a first set of prinmers specific for a first
regi on of doubl e-stranded nucleic acid sequences,

t her eby obtalnlng anplified sequences. As used

m&gégﬁ 1? H%t a %}II tgc{nrpté ﬂ}e pm}se%?{1 9J|I§on I tlQrIa%I @leGhdon %ﬂth@ﬁﬁ@ﬂon

Ic acid sequences of
caﬂtbe F@ﬂ)&hed diectainaoiieyspase c(f@Ngj\ or qnsmuylerg pcidsrobigingd ( e(ge 9.
tivi ruses) and wherein each of said regions i s
’6”6 o agfPY §equences having a 5 end which is hbgﬂl
co n serve d‘,he aetbdlo the inteniide invelvey whiestiaB p Ampls Fpntaining

ssar i ek Wbt fimérssphd
a‘E@ICIE’%tIO\'I i pIé Igm\éﬁgé @I‘?I‘ Esg gtfebﬂ ‘IIPe(?{rI %sucl:goﬁge Yy ed # or rvsp |lchJIIOZa
fifsefegibi vixoubletstrndedsigloie ﬁ%geqwcqsﬁeer ey opaigivg aPRpied| i gned

AAV serotypes. Preferably, the 5 and/or 3" end is
y conserved over at |east abo Jﬁé%d
pr ef er abl Ays used heraim stch pBthe Fegions'fs pie e(‘%‘B‘)"e ILIBI’/IH\I

g 0 ?negtrof &IQI‘, adid §eqPR6EI BNA RBst Blo defdlypbs (.95 ABY) &ndatmiy g.,
g"nserved over nore t han

letiviguseshaand sder] blp eacy of spishTegiong gﬁogaosgcbofg?quf%gsqum%a o} I%I’?d
\I/IIII«I I'Is IIIlgI ng @&IselI/éa a &I@Qle%l’ch alpkegerattyy bﬂmpcetshxély,e'amblen@d ad

requir for cons guences the S
g s RGHACTRFBIS, S BPY DG Gy Oy By EERepae
s%«?xenégoftﬁéz %ﬂéé%twel EIf[ghbdNA‘allmg)et m»eafmubgrhed' @oY mles bor

rains ach of t i on p
R R AT O b P e g
BAdvEC et bt Gf«‘ﬁab Eeiqbelneestahaet 5' on¥ enf maytte coregwqdmermg)rgthan

Sl gnat ure reglo

806 mgqeélpﬂnpé b&rﬂ“ﬁ?@af{ :IJO bé)o%rln}o evtgzﬁl rI)aIéIr;Ib {’e\Ids With respect to

AEPAable @%x&?ﬁﬂ@ MG réirenat ﬂogcoﬁsmd quecnpq;rtggp segm}pe@ aay be
;&rguqel})f( %Sleerveg or: lwylllgvagﬁs%t%gla %w or 0 TgiérInfySaInoIIéatgé AfAndds

'S sufficrently unique
s&nmwmsAAV sequences that it p05|t|ve|y 25

i dentifie %Egﬁt ewﬁle va? s{aggﬁogploﬂ%ggﬁébaﬂ 10&iloDAY pairs in

origin. 'e sequénces nnthln this
IIéi\ltlhOHOQéﬁl StLig lﬁaﬁmubdt Hagiraptei thpl enct o HIE rRgioRs yéé signayreqregion’,

ggegtﬁlﬁ‘ff}% gquc IS S“ ICXIR’%&I,?GQW PIMII\IEP idehf? tIﬁIKFﬁIleerJd @élhuencc as

d)@ilhg Goede, tar‘gttems@q Ferrsample 4 ahone E@qu(%er‘?f fcl-p Iﬂésaxegggn I/s about 250
g}er ! gpé‘ﬁé agd %II?‘ agItIyQﬂlﬂIue aIrrI%ﬁé KroGrh ANV Qq@ﬂ&& IRt mdlvely

rest ction I gest I on t er%% nces
nda@tlﬁﬂ thermrmhﬁecb‘pglw:pemw A Fupthsy 1ev ese%ti,e

\@n t]b‘§ Q&ig%n ali Jﬁfﬁcﬁﬁtlﬁfﬁ\@e th&t{?s\aﬂ btesedﬁtA‘idteﬂIilfy thg\ééi/otip’g [frogrwhich
ot her novel sero ent |
i mmamhrﬁehseqmpe [prigigate,  Qnge prag! II?‘i‘ewé‘&‘I %ﬁ‘&by ‘I“Ié\e}edd t% %I‘II’???S can
ptquéc%PﬁedL@?{al‘éﬁ$mﬂ{ﬁhco@emgiﬂalﬁ'hﬁlcw diigesrivn apﬂ’cmmpa:]'edn ﬂqeq:smchon
ski in the art ¢ a e y
r@gqs@wgoagm@r {sgegion; lﬁf!‘g@?é{\&g 'g‘I‘Y \gt ‘gI\gIé rAth Qr A%VG
ﬁ'ttﬁ'ﬁ bt RAVENdavicdanif mooaxuzm am,,f ofttkh:@&‘er e e RS | ldentlﬁed by
er eaf t er an, o

t I t ed
7 hevsrion ok s g BURE ALy A8 AT e BR RREe PG 2

ned and
tested for Gifdnited @rdancalm:lvndéd Itpa:[ln, oire of kil fnghe art can lcadlly

identify such regions among other integrated viruses to permit ready detection and

IS

identification of these sequences. Thereafter, an optimal set of generic primers located
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sel ected region fromsanples. This aspect of the
invention is readily adapted to a diagnostic kit for
detecting the presence of the target sequence (e.g.,
AAV) and for identifying the AAV serotype, using
standards which include the restriction patterns for
the AAV serotypes 5 described herein or isolated using

“{“Eg‘ {l elf%“hé %ﬂ?&?veg Emis '&%nti)@ QeMGE LI teste® 'for %ﬁ‘@ml a%rghffﬂé&h&kof the

I on or nolecul ar serotyp r od ucts
selentedregiorchaminniplhethisaspest Gfdltinvsgion h%readﬁmaa% M‘@“&WB

lcct%rgpd%{ektﬂ% tl{eep%ﬁ&{cg bt tfPer{a &%Eﬁl@ﬁ% (e, wW) ahf foP ntifying the AAV
ure regi on" for AAV spans about
sbptypR86i0g at@daﬁwwcf@m@eéhe reghyptiqn pagerps ﬁODthNéAéf SCTOLYRES

%&&ﬁf&%ﬁér%la&@%ﬁn@ﬁé feshnicles483¢riBed herkfh. PFARampfl\yidtck

. More desirabl t he regqgi
ng@oﬂmon wm\qce@l SFODRIR PR radicts s ome hspsd E%“b’%efsu‘):%/i{‘ﬁ
I% rmg&ékdlcﬁ@{ a&erﬁ)gndl ng base pa| rs in
CEO | D I\IO

AVE TSR 10 NS, and gber ARV

ser ot ypes Ihuselg 0“91‘?“5’0 ipentge “seaptie eg}o&p % S@E‘ls 3Bt BR

z%ﬁb’td Jtsoﬁtizeocts@M\el [%QIIDB{%M&&@@@@@ ibasa lphiys iRARM %,y
nature re

PRUSAMRVERAT P R Pl rop i B g o Bed
ﬁmhl BPLEBS tb £ho3i143 wobf Aenvel [SEQAD N(hé), éh8\oséspomaling base pairs in

I X ng@?ﬁ ﬁ ‘g g&xg ﬁ&lglslg @)éhagfl a{her serotﬁ&%g ée\é Faé tle To

béﬁhﬁ fdpidf defeBioRIE AGKV if the sampdd, gxmaetlmwhaclr &pgmﬁmlly a_rfl]ﬂlf)Pl@R
primers are gepnera dus (0¥ e
8gna§R? Teglop Are %{l 5 ﬁ-IPwevE 5 hﬁ%re% Fﬂ(l]éng%‘:\ﬁ &r(t h%le\{’(?d {ggr{esea?cz

Eaﬁdbnﬂﬁedalc&m fpn’thetMVaIgdatuac Bgiopr dsroee of sRidldn the agymay
}Zegg iSr?agthlt is éﬁ%%% It? enbong: %s%q; 1&% ﬁ'{ﬁﬁnen Tgl'ea l&lgérrﬁlagr%nlt 5@515

as-a of
kighdtirategion. of syntheS|s when pl aced under condltlons

in which syn Pﬁﬁze&e@fare@eﬁyajtmgmg RO léggwxpfoQ%QBf skill in

whi ch is comple a nucferc ‘aci trand IS
itlrechetc Eakch of khe POR primer suets is compgsed ofts) Sy Primai g2 T tpripi S¢S, ©8-

'éop{\lﬁroglg ¢ty al f:lte@ QMO S %ﬂﬂll@td rd¥erk 1Bh oligontiidotii@@dleh dcts as a

separate its strands before being used
ompofepaatt@n e&weﬁhgﬁlsovhelpplwé gpdsr copgiionsin W@Flssyﬁ*éﬁs‘sc?é a prmer

%9@%011]&0&& vARchQd coﬂ@feﬁerﬂ!ﬁr? koecﬂtu'clgﬁﬁcld andd RhRhedalrhyprader is
l'east 18 nucl eoti des

@qu:rpldmlp gesraadedyr {-I@\fzevpltug |aélaqqlq)sg§nd2%praner ls7ut1[]1{)ed11513 treated to
@Hﬁalraﬁ? ?s SHERIs ﬁéﬁe%lhé thécf-‘ﬂ prephye eﬁédsﬁﬁ‘ bﬁ)dl&itse Taepandretlay
Su

i clentl conp | ement
Sopeas Bror A SBRaT 118 PO I8 Bisaiish Byt G
heRkih SbpiBatidhd sorteh BilcleotidR s RRG it/ B mitleatidesare utiliael: ef or e,

the priner_sequence need n t reflect the e
sequence offngHERCFR BIREEEP &S‘fg eé‘ﬁ{)f‘i"?pleért? né‘#g? the different

Eskaidloeach s;ﬁ:ﬁﬂc mmbﬁﬁrﬁﬂ iuﬁp‘l bﬁechmchlyhmlizle chdth theax gﬂmtlvmnds.
be attached

h
BB ey et e L BE e HcREARL o U tokich dEing
C@lﬁmﬁedrﬁmr &tayhplepa mdneomplmamthry Alcteetida értagm@nlt pay be attached to the
enenta
| ﬁt‘%& ggg? WEr W Wi h)éhet ﬁl%aqf?de%f tﬁe%%é@eﬁ%@%ec{éﬁlgﬁom;ﬂéaﬁr mer
Sefiptaneeatalyas the stfahchk@qmtatlaelnc opprampiemeripily bgseswrilongenpequences

%aﬂuoc lnlcfciri{)%{scc} 1'3{3 tl?etﬂ}l 1) prtoold&?thﬁmlphﬁnlsresquechel'lllX@’umileﬁe
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forma tenplate for synthesis of the extension product
of the other prinmer. The PCR priners for the signature
region according to the invention are based upon the
hi ghl y conserved sequences of two or nore aligned
sequences (e.g., two or 5 nore AAV serotypes). The
primers can accommopdat e | ess than exact identity

c qglnlgenttgxlﬁ W Y\ﬂh@{e&%ﬁ&%t‘ AleisHNRE RAMPRSIQS M)ﬁﬁi@lz@%hextea'ﬁh snd

However, the sequences at the
form wterdplate far lynthesis @féhesexeeeswe@?f@#@f the ofierRsIHN of two or
mor e al | GREGARMR ﬁrfé}ttB(@s@gﬁlaﬁxﬁ reg‘ﬂﬁ' a6ddrdik}ab helidveMIoR Gle
identity over at least five, preferably, over at | east
hasedapdaBehighly soaserven sequenseseot hrocy BroEAligned serwpncgt (ige gt o
ré% Rﬁg%exf%@‘igﬁ Ble plifiSrs 3an RBhnRdtatk R8s thinl AR RlentitPalBonghifte
end o

prinmers is conposed of sequences with
t0 09mird eligried aAV@erptxeesar theypeshd Qrdp the Fidde- &erat the geguages
4 it ® Qe gRLhA&GS con'é@&ﬁd’ R regPd'l‘)Q)f &7 or @ik ARl A/A‘lﬂ Edrd:typée in
one, two, or nore egenerate cleotlggs at

‘élneh thre isipsachidpniigrover af feast s, aiefsragly, Q! (FRT fHOP bgsgtpa*fso?"d

, géfe%ﬁt Wefatll@6H19 'Bas@ alMMhE\@Senéi Sﬁhegiﬁfhdsls ERG S theBP exd o
U ni

ue region wthi ol l ows. The
the PIYAGriS Fom\medwééfélam%” 1@&891% Wptﬁé@fhezﬂglé‘ledéFq“m°‘1°§“éQ

ith h@nm:leotfdes Wi, e ddaGriaMaiylitiTi&ddnd IS or mbaiegdnbgte
rlner was, desi gned based upon nt 3096- 3122

@fclemat[f@écf'rdm fiePiper 5 “GacTc
ATCAACAAC&&GEEE%EE‘EEEEGmBr set fdomeylg’(aturd)ﬁgoméf 25KV Ines desigtdde

art may have readi d ne r ,set _ba
FisBHToh & SO ETORATS Foy BRG: SOy T RAGer g e
Aovid 2862N591 AAVBI2 [SEQ IR M7} pon the i nf or mat i on

Eﬁﬁ%ﬁéﬂ?gﬁ%@ﬁbﬁm‘i‘ﬁ‘?ﬁ?ﬁﬁ s, o et

8isb@tipop it 3096- BSHtcﬁAANariSEQIEH@dHISy- deS| gned to anpli fy

thi s. Si re. J.ealo f

SRR ARG oA PGS, LBABM WG G AekbmayBne
2&adilysdesiemedthetpeichetet iead, upbhibe griespending mw@mof 6ﬁ-Vp1n éWiVdes

f. r I I t

ML TRE DI sE b it RS EAAT AR A YRR NS,
@ek‘éltly@&Vll jor angthekanoval é\A@é@fﬁhqm\@@mc@C 11 agditipy, stillether SFiget s sets
o B Sl Bl Byl 81 bl iR SUHE R B8 DA B of
sk@nmﬁua@ reglon may be extended. Thus, the invention

may furth of TR qMncdor € addi tional pri mer
set s, E ggomﬁi) these n?lner sets are designed to

i ncl ude ei Ah@ﬁcrtbpfighcgm, pgescrbynyq?@pn prgyides gdirst pyiger set which
%Eécrf?cﬁl ffﬁphﬂ&%@sngﬁ%n@%&x&rdf m@’fargéﬂéeq&bﬁcet Ogl REARVIiséBtpe, in

primer set anpljfies a regi
rdesto pegmit dreectongh e darget r BBt (‘5‘1‘3‘“’5 ﬁ‘ﬁé%‘] S§q‘i°g°eé it ﬁ%sf'red

té? iPa novBIh OV sdrdigbeds idenBifiel, ok sighifurSieioRnby e oxegiedn Thispihe
example, a first priner set .is conposed of a 5'

pRyeREen mq.y| fulgheéwaxz%o%e 1or Elpfeﬁgqlthggl B e%l%' ify the
si gnature g@@bRNthest Prifidrdes art Gesigiddan thokubieeithbrghed’ W & primer

roef%lleoﬁrtl'st%plmer set and a second primer unique to the primer set, such that the primer set
amplifies a region 5° or 3’ to the signature region which anneals to either the 5’ end or the 3’

end of the signature region. For example, a first primer set is composed of a 5’ primer, P1
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its 3' end, a second prinmer set is conposed of primer
P1 and a 3" priner P4, which anplifies the signature
regi on and conti guous sequences downstream of the
signature region. In order to extend the signature
region on its 5 end, athird. prinmer set is conposed
of a 5 primer, P55 and primer P2, such that the
apt%g? i e?P{ { gﬁB{fg ﬂ{éq%ﬁ&ﬁ% 're%féi? Uf o?a%ﬂfé%%ﬁcﬁthé‘ﬁéﬁfu?ééﬁl&f on

ure are anp i f hese ext ension
isBeps, aaaeennd epeatsetds geonpogsd of eriirmsa’l a@d § %@r@arrrﬁ whiphyapplifies

t c? S(S‘(]]’nn%?e'l e%g%&rang ?cﬁ# F\?OQIS $ ghe%eg afolRdtrearh Bﬁh@&@\%ﬁ%%@gléﬂe SMbdas

cat1 on ste S are fused usi ng
t extergirthe sagnaturesmq@@ntnt@ 5 p%da@éi rike] $ebls SeTERPSL e TREEH >,

anlc'll gmg&%*zr S%g\ h?c'ﬂ?et sﬁknaﬁﬁ@eg’%ﬁ%’@&nﬁ%@ui Q«?Jeﬁ’cep ﬁﬁsﬂ‘&i’n T @leS

priner set
ssgngfmmr@m@ affe@mbﬁed t'%‘cfzir?is‘lei‘sf"f} SIS AR R PFI 5°"H"rdgf1‘ﬂh9 same

t&(?ep SEhYeath Grasken C’ﬂﬁre@ﬁ@ NBe ﬁrb'tﬁlct@ beksi3 %dm tﬁ&ﬂﬂﬁﬂlﬁ%lon steps
erence herein to the ter mg@econ

¢ fuseskusigg eorventippy steasdnPigfuce #) ﬁ%ds%ﬁmaﬁf the g%fh%? length.

Wi t hout r ggédesbnid@nd fRd Qﬁlﬂ@ Getd dle YsipRdd, dshﬂﬁehcmnmamsfoﬂhe
added to the reactlon

agﬂgpup § ieglion tAMPlTHY egl%q%wg &ﬁ{;y Fcfnlseé&eléﬁgﬂufrf.fgs aglboe%'ﬂ\a aligned
%héﬁ@fs R6fereh® he2RItE th 6fm S@cdnbiadr “thp‘d’hpr&mn bdt fsiforandhafi i t
anneal s at it

Siarang o o o Rs SEE T el ® privea RSP
Hélétfoﬂ ikt O uﬁcelforlaﬁlpﬁm:laﬁcmt é‘ te lsgxoxt zha}ihﬁeq)b}nhe second primer set is

nplification nne end 341
Salecgﬂ d° g‘f‘t "Pﬂ‘bar%ﬁ“&ﬁ U énl}e%fﬁtéts e/B\d T EF3n a? %ﬂlhgmérgtUF
séaton. Simfarlyethel egiog amplified brthe thirtl ptier setégicbrisd M)hln% tpothey

G’Frgwﬂflr?éy Oéx)gtta‘gh%a}s &&%pf glgqja%fléaﬂ?% trhtrgng Cfn%éf tP%?&aﬁiFe rg%cﬁx %dd%gﬁjal
tph}nérdse@ Ezmmerdeﬁgrkd; suchthattiye sgitrserdick mey pmplife ann@@tcsthe giyer the

or e e,

e ! S EE e Y ploBt R IRL SBALHRE prler bt 3
&wgmgﬁmepnmgman fromthe sanple. In one deS|rabIe
embodi U Caor x ekdMof, ShALRAY O ﬁ%bt%hu'eﬁte,' a%afsa%fmﬁew (®1 and

the AAV c second set primers
iR2) ars @sbd ttmane»hf}éh@smﬂﬂbumgl@ﬁwﬂbﬁhe sapples i[fg‘ﬁ‘ﬁldﬁﬁ*‘ébl? %@Oﬁﬁw"t

tf?]s %Fl a%ﬁ]teé Rﬂv‘l&a&@@lt%%e:%@x%ﬁﬁ@ A/\Q:b&\'a setloB pritkkd (P1 and P4)

provi di an ext ensi on

5 uaddittextsohitha 3 rAnA gf M@gr@mé FRbT0 & bagetion in Bt AAN SRS Which

Ci?ﬁﬁt' @fo%@éﬂﬁ@ngfﬁ he p?b\&ﬂﬁ’gtddreﬁteﬁsﬁﬁ|pﬂidu@801ﬂ’di’nu@g‘tﬁmme 3
one e the P4 rinmer correﬁgp ds towg
mgsf@eAM@zps&wlmvzng BegienapraNesion as 23 AERero M QU BB PRSTRY®

SGape corfespdngs t@hhﬁlBS Wsmrm\mssc) 10 NOS7]S 428 WhrkeSpohding
anplification of a re

bo
CRSTMeAF R &1 1 ihes AZY TR RET. ?fa‘ s 1p @5‘?]15‘1‘1”'°}&°f"n“¥‘8f‘ ‘3@?“611 6

plEH WRIcR cc(n%'ﬁus&lﬂbd) 232()0 slgﬁatw‘s Gaéxoh OA ttﬁodfs&rmﬁpﬂiﬂWS @3 amiRY) Gfused to
n at ur e on .l

L] ;
e@ﬁ tt}eé F]{ﬁ!eo? ﬂénagxre lgélméﬁ)cfﬁ (‘f’ltl(%nHlé{PlF Allf“/ se enceg?JH' @l{]‘g (ﬁlsthe 3
PéANGE Ehie e gBies et @midmlg ap ex0ahsiod produqt @nuammg titeleatire 61’t and ef the

rséé.l%n pschwlbeﬁ ug\ e 51gn Sé 1% X\A']a%q o &h&g blaﬁe e%lbggggﬂ rtﬁe P3
Cpfimh& Spedsptmds © nnl381 $c814409 of M@B[S@Q HAAWN]E w@nr@qwd)ng]
2%%{#3?%215%@% II{]&V se?‘ ?nﬁh%srﬂu ] %: l‘i)fgcgt%’n gion of about 1.7

I's resu in anp Btion of a regi on
of about 1.7 10 kb, mhlch contalns the 0.25 kb
signature region. Optionally, a fourth set of priners
are used 10




10

15

25

30

to further extend the extension product containing the
entire 5 end of the AAV capsid to also include the
rep sequences. In one enbodi nent, the primer
designated P5 corresponds to nt 108 to 133 of AAV2
[SEQ ID NG 7], and correspondi ng sequences in the
other AAV 5 serotypes and is used in conjunction with

1%3%35%0 r‘rﬁ? %%{?bo%gn uregreglg)r{r%ep%%a?lp %un{hg)g(t oﬁﬁér{n%r?gﬂe used
tPfaE @itSnd&h@exfeusﬁdprodmﬂ(uon‘@mm ¢heghtite|jbend |o§ﬂ$amv@apsecbtp on

4 orresponds
agg a’%@ﬁ%@g re?; %ec?:%ncgsarllﬁ%rl? entxl:%dmfeﬁ{] g'bﬂfﬂgr d@ﬁgdafé& @55 pond

e eéxa provi de erel
t6 08 RCIB3 of AAVATTHEQID, N@ﬂ] aad ¢ormasnending F&ﬂPePWﬁ a)dhe %!M/Aéé[p

%ﬁ{}aﬁﬁgﬁg%g&dql ) & net ﬁ%ﬁ?}%ﬁ@%’iﬁﬁpes may be obt ai ned,

e nu ext ensi on st eps
per f or rredFolﬁwmeamhgletmn lnEthe desisprsnunrperisuensios SfﬁPSethc various

%E?an;op[r ofl fﬁ'zlallteq‘us@c;~I n'laEiB?Fge of‘{ﬂ\/s@%t%@ RERn adk! aﬂﬁloﬂ&tnlfhﬂéiﬁ to

6se 0 hé art.. For_ exanp
@xdtensh driachseqeRnes: 3n thayxalwée PcH‘PVgiﬂé hesginyh 4 ¥ S?ﬁt“%{’lc?sl °°m9\9ﬂﬁ“6 it

ém%?rr\ﬁ?r? aff ntatcpﬁA@'&ﬁxl 4eﬁe &b Bkﬁalhéac 2h@ek 84 uehdemiy & obtained,

dre region rovide restriction fragnents
ddpcnﬂhIgapel ﬂxenumbgmf@zsteqswnﬁteaw%rWo ducts contai ni ng

(at a 15 'ﬂ#b eﬁé’hgbﬁb@@&cty%\és%{bleﬁ@rﬂ@an lh{@W&\AﬁI sequence
ot her SU|tab t echni ues for _assenbl i ng

esitgamettiodnkiomp dutbess of SHiIbin 33t Fin a*c%xa@%‘a’dwwwl?ﬁ@“s may
Eé di Eést%@ Q'Atl; D, vﬂ%%[e&\tcls ¥t theJaslir Q@koc%d @lthin the bl@l&dxre region,

anaternatlvetot ext

mmmded&r@ﬂprb%%grrﬁ%%lch aot-hesre t‘éﬁ’ﬁ‘é‘&? ﬁ%‘ﬁ‘f“ g (et 2

l,r[;ﬁ‘x?%j AAMntkdt %Waﬁ éone r lﬂldwever; bthangaltabld tecm?uq?ns fofassemBing the
r agnent iC al l ows i,s0 |o 0

E¥pRSiHB (HLPQH‘E%@“’ afy ftagf ﬁe@tcf’?eg)mé'r% |u* ? Qeg gfntf(%“y, SRk % al,

fdelegnot h cap fragnent fron1NHP ti ssue and bl ood

DNAs, two other highly d regions r

Cdenti 1 o 1 et iR Sigser ReRreliE iogve aapther

QfnbbBMER of thaBNEEIbS provides forrdirect amplificationaf € 3.4 kb fregrebnt which

region | oca t he m ddl e..o0

VT B AV b e e BRI SR gt oo

Okf g RERfbf NP fsuciand bloadDNAS, itemotherthighBSonsaeyedregipnsi W

e A BS S EE B  RE R E AE

SEQndeEDecﬂ\Eagloﬁ)ocﬁt@i indlrepnhifldle efthe rop ey is yiilied SAH BT es
f @EF@%}’E%AGF ﬁ}é)f‘dbbAJN?@ﬂbﬁAﬁﬁp.’nv nt 3P SEd_ YD NOH) lirb’oombmatlon W1th

Ircation roducts are_ cl oned .
Stia€|Bl@rimer lanmldylsar@thpryowmd)f‘?ﬁ@d dWQSHC@hOfMF’&E‘V %Y cﬁs 5
9 ! l ﬁda{ &t ard
?GeégAgiggg‘ d;lt’[? T@%é@@B QE'@m ROST)Faehpliicati

ones whi ch” have subsequent

baaN sectmamcas:melpqhmfdje fu}iﬁms@ AR¥R3P- §7PE4lUnf@§°W @‘P&é?ait‘% the
f {)rg?lﬁcmxc c o%le%%%gdﬁ@ncte baPHRSs pe‘f&h‘neb with/af) ao%Jx}toy o3 >0h ONE Tising

ogous’ nmacaques cl ones

f mcsnmemuabmveneqowawe v@meiecbﬁ le.(k_‘yt 53 sepsis ¢ an °hth‘éFrFP‘Z§ﬁ‘i1‘ﬁ’E)t§'

( gee  Marebized. ARRMRS e PGcheh&e HQB«BJ fl&‘n Rﬁ’esﬂsﬁn@hcﬁté“ﬂ&ése
{ SeC|f|Cat|0n to ether with é ecCl es

a(rhﬂa{ 1h ﬁ?)oﬁwlwms é’ﬁmt"WWOW@P‘é MacAURS (ﬂe eay cl?xﬁéfrom Baboons
|t '&b%?c'lua%g bh.B) dn 3lcloAQNIfFoR] CHitesS(En. NOIRh). Thes eRaG archidurtfiddeen
cat ed.
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C. Alternative nethod for isolating novel AAV In

anot her aspect, the invention provides an alternative
nmet hod for isolating 5 novel AAV froma cell. This
nmet hod i nvol ves infecting the cell with a vector which
provides hel per functions to the AAV; isolating

i nfectious clones containing AAV; sequencing the

el}sgvgtlreget |g e /im?iftc%lot} &%ﬁg ard r}ge e%qes%ﬁ &“qﬂ ?r%ﬁn v@uchttﬁ]e? were
i@hnfificraad the Sissues it thet asmqutdacsc esveba‘eqttem@s haere b@n é@atﬁdw and

kno AAV,  serpot n resence of a nove
AAV. €10 | AR 8ﬁ§§ﬁ?tE ﬁa&ﬁ%“%&%%gr provi di ng hel per
funct i onsinahetiérdspsctassiavintianl pmmemmematwemﬂmd fapirolating

oo e o b mefpt PP areun el i e B o,

‘Mblﬁdtifuncﬂ'dme toethkeAVOV 1salla$mgrm§echxms elonus bafdinipeAA Y]

adenq a A
RGPS SonBhSa Tt O nf S D28 DR/ g o
ARYuenyps, wlfcn chy Aiffionces inftheesdanses ofitle isojqtrd A Y and known AAV

Ayacl uding type Ad5 [GEnbank
%%%%w§md£M%bﬁnké§5§§?nﬁoﬁé'ggenOV|rus sequences
be obt ai néwloreremhodiment, Kisopsioramyitingibeloe f&@?‘@ts)?ﬂlé“de%ﬁé%t‘al
?d?% Sv?rgg {u}(&%ﬁs, g'm!f!.lcfl)’in%%’g Eia, £2b, "EQ&' E49R%6. "’lﬂ Enef eribbfigknt, the

resently identified hunman typ
hdee funetxcgs are pmNWpcttz{ an a@qnp‘@ws .a @@éqnomgis Ry b g \ylld-type

ARAA SHEER D2 0 W Br aafﬁ%n&% BIURRR AR AR ol

AnZees y he vector
Qiitorigipt §h@E>NAh¢agencmpé ﬁmwraw 0 sé@ovwsgypes yEavabeplesigne

Hgnbaﬁ%(?rﬁ;ﬁrd%%@ pe 85 bk AlcebnMd. Hi73260F The 8ReayVifub S@iences
reco i nant vViruses or non- viral vectors %? 84 7,12 and
planberpltaineddivimapirisown gdenoyirus sretyRentych HaeARRSE s an

qg'aﬂ@ furﬁum%ddﬂ'@inme@esedﬂ@ |1dehthféd huﬁhﬁC@pefs@ééQI’é’(y. mﬁ:mntz,

VlruseS are known in the art nd n'q‘}/ ﬂpq?
PR S e | S LA R LR T PR

Pﬁl Qﬁzeé\é?maﬁalﬁm e@&gyea ifith dArectdatastuctd oﬂtﬁfk 1r6/6’rﬁ1.on Vﬁtb cetg Us
escrl Ad/ AAY viru The sel e

i
deeradNa. pQ83 ?Bﬁpén *}dé‘“ﬁ'b‘f’ “ﬁ‘ﬁtﬂrp& 30 WS geco o PH”t‘SCi ?{é“m'

fuahl ve¥biR . %r}mﬁﬁﬁds QBl-sonﬂes V&) oeltryng)tﬁe r&dﬁmvhdlpesfusttfoas msy be
are avai

agifiredc SPdA ecomﬁtﬁgg glélges %}VH n%ge %ﬁ\,/alrolg{}ly {ae a;bfpareg according to
rfReikpsd tedhinRoesa Seey ag.| €8 Jataf Nooﬁnmpaﬁ @k Usridtent 6, 251 ,677, which

| ot hubt A ARVES S bl brend J?J@m%ﬁ%%?&%erfot Rftic PR to

Pom & Var |
datipfaastiswing ﬂivetdnomgA vmeg' of adentyiresistraineg] ar@@wgml\ekfrom the

th | t &t
SRR s B e, AL U DG, ok
1\&9&5/ of\lwuhmamal ﬁm l@tlﬁgg@hm\;fﬁles Zgrtl'pgghp sggwes Fmagy pf.@ia Strains
%gvaalgn ¢ fx ém ?%f %aaab%)s@ ﬂLl Aﬁh@@h NpypRfed aﬁp@%3§§85 BD

ences Genone wal ki ng
| S parti cu|Ixa¢n|o§he1w¢tpmatgg|u@fgqgm}gsoquY H‘@h g lf%tqﬁingl&ggCllOlne

81{1%% ke@l%o o@? %Sﬁ&)?l‘t‘gt% €995, W%Z@z@ﬁ&y R@s@m LA183:0687€1088, Friezner-

accordin e net hod

[ Evgmej an 19860k Biph ChsrnApl: g972-[6ﬁ€5.5Bp&qqﬁpr&ase01ﬂlg§p 1bFéatlo Alto,

?zﬁ GeddMe vl'afﬁ@r{ﬂ \}Jaﬂﬂ:ulaﬂyﬁélt @ﬂedtf@xﬁﬁénﬁ@'ﬁngraﬁd)ﬁaﬁnr(gltl'ERSQucnces
0

novel ser.ot based upon t el
ceisPi TNl R Yo oA oA o oF e T Enich. Yor
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using the nmethods of the invention. This technique is
al so useful for isolating sequences adjacent to other
AAV and non- AAV sequences identified and isol ated
according to the 5 present invention. See, Exanples 3
and 4. The nethods of the invention may be readily
used for a varlety of epidem ol ogy studies, studies
of bIOd

oxel®, kSl il BlhsersTRPIh oA cd tgfﬁn}%h.tep&rg gg@ee |

ncmeerﬁs‘é serotmu@,sedtdpen thenmbléAV&mldwedi/br rsmeqwceSﬁdwtlﬁpﬂe

usim ‘g St Y ietDAs gﬁgeeq&éfxlu&? (;I(h‘i)srtcéﬂﬁ gueqyalgd d‘sgfhf:fota@ociatm sequer{ces

earchers ernio I sts nosti C
adfécent karotlsan AAYeand aslpéétV sequgncep ﬁ*vré\ﬁteql GH lvﬂwlaé@sdg ipg to the
prgéeﬁ‘t%{%ﬁﬁdn skd exifiiesdeh@gli ng the presence of a known -

nown adeno-associated virus (AAY) in a sarrpl e.
Suc h a kiThe methods@hthginyentign fay b readdy ussd fora vaiiely of p
rlﬁ géf stikdfe§; 'sfuﬁﬁs S PiodRtrbubthbliRriR S o tﬁ’é‘raﬂy% AﬁW
“AUC aci d 15 sequence. Alternatjvely
vegthal and gerir |d9nveé frem oﬁrekmteglefaﬁv'ae?& anvs, @c methg@s aggayellppitest
I IRk SseHh @Fhiikds, ERErcHeRCand.epidkhioldzrgMENt
ﬂﬁﬂ?ﬁﬁpfﬁgaﬁggsuthe ?SP -“éngfﬁ AZ& cgp;%hlnﬁcﬁelc
aci d sequence identified herein (e.g., the AVins and
V2c ;S-) Optionally, a kit of the invention
HA ?&Fﬁ]egﬁgont ain two or nore additional sets of 5
an d B angthéraspess, theipvendior piopides aldingedstic kitfagdegactimie presence
f %1?1%%/3 g TGS G HehdESctiARd ik nﬁ;‘e\? P s%mHl%egucﬂ%q@cﬁ&'y '3&1’(5119
resent 1 nvention a ghat ure regi ons
adinst bet A%/au;t R PER priwers spegific farg isngr@ttqwalpm ofhe¢ 44V npeige acrthe
squj\ell%re]t %R&ngtlvgl%%%@moﬂyilygﬁéh 2iikdah cé’r?f?ﬁt Mhirsf RF of 5 and 3t PCR

type detect accor

_ pnhersmifmdordfe % higb fragmerttvhent inghidesghe ﬁuwenéﬁhs%‘h gﬁmgllé ARGHRiC

acx(agﬁg Jé@‘\éeﬁtrffg@'hg‘agm WY kA R2d88 brichY) bHﬁcSn'BW a kit of
0]

ne or nore restriction enzynes, stan ards fo
tieAeptionsagydBghseeontagy BYQ ol MA agditigngl setg pfgin thlﬁr rimers, as

de&esibdd HEFe'irp Ehd?d? PYRBrdbed eﬁkée‘bﬂﬁle@ B preRS are ua @édér il 8k

nmeans determ ning the se@g Rg of the AA
Rﬁ@?@@t"é‘dmn PPN FRESRICEITS & Ct5h AT PEr- dﬁmaagﬂmﬂaﬂve

pdxcl ude, instructions, a negati ve and/ or p03|t|ve

control, caont ers, . ent

S apiTBe e b pedvies & F G ELBE Reti i Sh DSl dtted

A HASR MA@ od\GE the udemmn hx&mmatdﬁsdﬁguishmg hmt AAWgiom known
l'icator stl S .0r cont ai ner,

RO aiedi e st Bdeant SRR Sion BRawes Shie fr AAV

defb@;lpbwbl@sgd1ﬁ§t®lela"s1gnwa&hesnaageemt)sneahgéstmnnmlytds’atandm other

rea r eagent dily selected from
%5 érsﬁéé'mfnéﬁglé C'O%' ggitp:]%xgbdgéétgq?n and from anong

c onv antddéiva) kits oﬁthe mivergibn may mé@emsteuctlonb ra negréivelawior pdpitive

éo?s?r@?%os oy AR RGP BE R, iSRRG BT obllE

amtphnms O hpsgiagleveh Wk doptamihaticn instrectiomB@plicatdretieks at i on

%061 %%Ht and%ancler @ée&%r%ﬁ' ﬁgv g a8Vl dDRAEd rea 2R, lﬁalfdmc media,

centrati eagents an evl ces. For™ exa one
wash reagents and concentratlon reagents. Such reagents may be readily selected from

among the reagents described herein, and from among conventional concentration reagents.

In one desirable embodiment, the wash reagent is an isotonic saline solution which has been
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of skill in the art will recognize that reagents such
as pol yethylene glycol (PEG, or NHASO4 may be
useful, or that devices such as filter devices. For
exanple, a filter device with a 100 5 K nenbrane
woul d concentrate rAAV. The kits provided by the
pr esent |nvent| on are useful for performng the
Eefgeﬁﬁ%g? ?l}y%l gsglfhgag r&%sﬁhatc%ﬂ"er@@ gahﬁ% ({?gg) éﬁ]fg ﬁ%ug%n rg rgent flS
RBY edntaéh%\g (B@Mdfaﬂhesd uhmcdmgmmoammﬁ%d deviphy Jor ¢xample, one
' (8] #R,s0
CELdIad Cg&ugrlﬁwgnaz enh3GhobAEH 4 BOYBLES by O . R’a‘ﬁ SO
ey beusefeis pr thatdeviess bush hsfiliendesigesaFecrxomplale iterigeewith a 100
mﬁedﬁéng%ﬁd%&{%@a&%ﬂve particularly well suited for

et ect I dentification and isolation of AAV
sequeimeifs piatidesbyrieayprosers inyensiomare asefuhoy per€rrsing e gnethofs
?Qs%rn&g%aglh%ng)f@%hfof bwa%n Wdﬂ%lc@ﬁuoﬁd@? rhda¥ 8 kdn @ssion of
acili1tated anal ysis [ oned V sequences by the
|nnVﬁéAAUrSsmwml@hm¢aé\?@<hWéﬂs het er ogenel ty of proviral

Sequenff: Sthéh%eth&is WeEiOts 6 RO Bdentib AR RN EstecfitD mveﬂ%ét@ﬁ and
ani mal s whi ch were distinct fromthe

kno
ssos@uw t@aqt mrg} pragences patioulady inteprater Vil sruinRes. At ’F‘%f’f‘?dé Aond

Jrore Qje F%ﬁ&l& 19 Wil BRfkY Bk LR SetdeRSh, RBEIfiR4tion biGsAABS bTAAV
prote Suf prising divergence of AAV sequences was

rsequeres: which 19w includonoyel eV 16FBFSi ngl e ti ssue sources,

such gSore i8Rk BAH ?le the REANT Hﬁ(ﬂ‘lvb‘ﬁtréﬂ@dcthfakb‘é%ﬂﬁys[ﬂbﬂkl@%d
This heterogeneity is best exFI ai ned rent

e S RER DA S RNB G e SETY PLRIGT DRl

HaBveeh Blodediagmdn® fﬁhﬁ cﬁfﬁéﬂ:dt @mrlﬂﬂﬂﬁll O0Which wa&&lﬁtbnbﬂ‘fﬁiﬂ théknown
between a limt .CO- n er.al

s b TeerorrpreuChe BEGY SR IRt e BT Reaye o
Véhéledp¥id pldteﬁ\s @mpﬁﬁhgiﬂivdfgdwtﬁof diAv ﬁ@lehd'wwas(mteﬂém @dnegisolated

nat ural AAV infection.t sumabl ds to
FBrmainpefoiooDie, e BritaeRs FRE FEBeia R S RabF T,
OlieerGHeRdith @rbest Iax;ilzh&d ay ﬁ}ﬂjju cofevalatamiofl A AN\spqienca mithin lirelividual
reqi This is the f t ex l.e ..of . rapi
R il B 16 GRS olr e Y RORb oy B0 pdi b § PR ot
t &wiﬂ&bﬁngtp@xehxerah&mtdm Tlieswistddies Rl‘gecsvéeqmersavolmmwéwoﬂely of
veral . novel I
o 1ss(ewglaﬁ NGRS durm \{he c% %fgaﬁgtgtaggggaliﬁcglﬂn 0 p&{%gmm lgﬂg to the
S fanadtipp eﬁswaanmf(qvawmws which diffenfiom onavhothisr ottherersy gapid
cl ei e i
%ervaﬁabf\%ggon? gﬁg%{gﬂ?%ryg)ghﬁie%féﬁg?nhozeggh{gepﬁﬁt?ong?aBmedxrus
i nl\,eemylthﬁnfoan@lym?éﬁiot!@élm bSé@tNCtS‘EQW Kwses. 9 - 59, and
117 - g &Qen@irn%vel AR%IBB/?@H&%W by @fe @1 @136 BF the invention
herei n.” "See a Fi g. he sequence listing. 14
Feud qhquqngtmn@(f;hp@ SMWS igmevidedl | -1 engt h sequences,
including the AAV 5' | TRs, capsid, rep, and AAV 3'
| TRs are provided in SEQ ID NO 1. For other novel AAV
s8ilot yNew! 6AM $reotypeSent i on, the approximately 3.1 kb

A. Nucleic Acid Sequences
Nucleic acid sequences of novel AAV serotypes identified by the methods of
the invention are provided. See, SEQ ID NO:1, 959, and 117 —~ 120, which are

incorporated by reference herein. See also, Fig. 1 and the sequence listing,
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fragnment isolated according to the nethod of the
invention is provided. This fragnment 5 contains
sequences encoding full-length capsid protein and all
or part of the sequences encoding the rep protein.
These sequences include the clones identified bel ow
For still other novel AAV serotypes, the signature
region e [ : 5
e HPHBRENE: £2D21M nRifkRidubRehoNAEH: ARY
ITRsvensid,oep, aideAYVidd TRhae provided is SEQIBANG:h Fig. 1 [ See,
SEQ | D NQop dehdrmoWNA&R sBUBHE C oA 1R iPaReR e QEBI%XMEMVI ko 1

nucleic acid sequences O he |nvent|on i'ncludeth

fimpatens isolatoheceerding roah,q rmeiirad @f the invpgion is royided. @E@jrme&b
cgrpfzﬁnsvggﬂgfégcé ?r@@ﬁnozi%ﬁ . |R&R Ssbhid p;rclﬂé?n M\éll %r Pa‘t‘tcdf BleGedhcds

sequences O i nvéntion i ncl ude sequences
ehqorling theaerauiotpin. Fhege sequenags includsethy fl@eN@entffgbelm| ch

consi sts g PP ASESAAV séﬁt%}ﬂag tﬁ%ﬂﬁkh@ﬂﬂﬂ éﬁ%ﬁmf the capsid

descri bed above, further and AA

P s meERyisled o pr pempleaths A9 Vil Qayrieicracid Jeciarpes fdhy inysptiop
11Ycﬂ{c/i$ %yedmstratua POSES [Sek, rs;sbmblm 115 whidR SRNIESS Cb&éeE]ﬁ dhé or

and t he ot her E§ sero t% herein é
AF oM ngelsic pH@ SSIBTHCH QRER MYPIHAR NG FNﬁPS’NMQﬂUﬁ%fe? pfatgd iy
fsgeq lﬂ@é&CﬁlﬁQ ¥ NOhes wmgresm\;czﬂs biteANTIR! A AVIETULIcMiatih sdghences of

revi Qus e ot
rptomdoe 0 B TSty RAGa! (<SRRI BAS: which
c-Elri]‘s@s‘J?sfeofFlgy Bdses ]NUEin@mq mehedsogl desktitte abdve, Sf?’rtlﬁf AXVUIGAAVL
1 Y R SFAIERESs P B el AR Ao Sl BT pufoss ncluding

e u@seﬁ&mﬁbeﬂ(vﬁae tHe @i oS¢l 6&Eighds Berdi) ( DNA)
Rh.I d one esusHeart5h

43. 1Rhes u§'f$1‘_r Freide é’(“ﬂ"@" %’ﬁﬂ%%@ﬁﬁ% nycleiparid o
GuchRoeme mbnaNdd inkRh al@ﬂnaﬂ@wtﬂ he2oRvedy sidlibitd ARV, B0typas

42\/%][5@8 ?H %&M EA@[SE&‘ 1Bo: ﬁan%sﬂ\%s l}é%M‘IBH\fO g,]s These novel

NHP sequences include those provided in the following Table I, which are identified by

clone number:
Table 1
Clone Source
AAV Cap | Number
Sequence
Species Tissue SEQIDNO

(DNA) .
Rh.1 Clone 9 | Rhesus Heart 5

. (AAVY)

" Rh.2 Clone 43.1 | Rhesus MLN 39
Rh.3 Clone 43.5 | Rhesus MLN 40
Rh.4 |Clone 43.12| Rhesus MLN 41
Rh.5 Clone 43,20 | Rhesus MLN 42
Rh.6 |Clone 43.21| Rhesus MLN 43
Rh.7 |Clone 43.23| Rhesus MLN 44

15



Table 1 (cont'd) Rh.8 C one 43. 25RhesusM.N45 Rh. 9

Cl one 44. 1RhesusLiver46 Rh. 10 C one 44. 2RhesuslLi ver 59
Rh.l | d one 44.5RhesusLi ver47 Rh.12 Cl one RhesusM_N30
42. 1E Rh. 13 42. 2RhesusMLN9 Rh. 14 Cl one RhesusM_N32

42. 3A Rh. 15 C one RhesusM_.N36 42. 3E Rh. 16 C one

42. ARhesusM_LN33 Rh. 17 C one RhesusM.N34 42.5A Rh. 18

Cl one RhesusM.N29 42. 58.hy @mq one RhesusM_N38 42. 6B
Rh. 20C one 42. 8RhesusM_N27 . 2]?C| one 42..10RhesusM_N35
Rh. 22Cl one 42. 11RhesusM_.N37 Rh. 23C one

42. 12RhesusM_N58 Rh. 24C one 42. 13RhesusM_N31

Rh. 25¢€1 oRes 47 Cinekzy Wedgg Rh MIBJ one 45
223. 2RneRusS Li [valond34 RN . Rig@lsdgne 2281 4RhesuslLfever 50
Rh. 28¢C aute102 23 iarieide g Riiewsr(51  Liver 59 :
Rh.11 Clone 44.5 | Rhesus Liver 47
Rh.12 Clone Rhesus MLN 30
42.1B
Rh.13 422 Rhesus MLN ' 9
Rh.14 Clone Rhesus MLN 32
42.3A
Rh.15 Clone Rhesus MLN 36
42.3B
Rh.16 Clone 42.4 | Rhesus MLN 33
Rh.17 Clone Rhesus MLN 34
42.5A
Rh.18 Clone Rhesus MLN 29
42,58
Rh.19 Clone Rhesus MLN 38
42.6B
Rh.20 | Clone 42.8 | Rhesus MLN 27
Rh.21 |Clone 42.10| Rhesus MLN 35
Rh.22 |Clone 42.11| Rhesus MLN 37
Rh.23 |Clone 42,12 | Rhesus " MLN 58
Rh.24 |Clone 42.13| Rhesus MLN ] 31
Rh.25 |Clone 42.15{ Rhesus MLN 28
Rh.26 |Clone 223.2| Rhesus Liver 49
Rh.27 |Clone 223.4} Rhesus Liver 50
Rh.28 [Clone 223.5| Rhesus Liver 51
Rh.29 |Clone 223.6| Rhesus Liver 52
Rh.30 |Clone 223.7{ Rhesus Liver 53
Rh.31 Clone Rhesus Liver 48
223.10
Rh.32 Clone Cl1 | Rhesus | Spleen, Duo, 19
Kid & Liver
Rh.33 Clone C3 | Rhesus 20
Rh.34 Clone C5 | Rhesus : 21
Rh.35 Clone F1 | Rhesus Liver 22
Rh.36 Clone F3 | Rhesus 23
Rh.37 Clone F5 | Rhesus 24
Cy.l Clone1.3 | Cyno Blood 14
Cy.2 Clone Cyno Blood 15
13.3B
Cy.3 Clone 24.1 | Cyno Blood 16
Cy4 Clone 27.3 | Cyno Blood 17
Cy.5 Clone 7.2 | Cyno Blood 18
Cy.6 Clone 16.3 | Cyno Blood 10
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Rh. 29C one 223. 6RhesusLi ver52 Rh. 30Cl one

223. 7TRhesusLi ver 53 Rh. 31C one RhesusLiver48 223. 10

Rh. 32CI one Cl RhesusSpl een, Duo, 19 Kid & Liver

Rh. 33C1 one C3Rhesus20 Rh. 34C one C5Rhesus21 Rh. 35Cl one
F1RhesusLi ver 22 Rh. 36CI one F3Rhesus23 Rh. 37Cl one
F5Rhesus24 C one 1.3CynoBl ood14 Cy.2C one CynoBl ood15
13.3 ; ; ;

27. 3Cy||L6EiLluu ' iongzyg':dg 72 0 'rW one
16. 30yrabtso0q B re—28- b
bb. 2CH-orse-2oe {fap %S ABIb0OR L " B -rBHood57

O

A
n |
L b Ik T
Ch. 2 It o Oftfe—Aoc—otRE- P god55
E A -n] 00 NLID | g
Ch. 4 ta#gu AR igae NHP- C',,?SV‘SG waqd made
by spj ﬁ"?“gf . wWo—etr T
adeno ,’-\nupn'ep RORS+ruet—TWis—new

clone, A3.1, is also ternmed Ch.5 [ SEQ I D NO 20] .
Addi t i onallngyel NHE conewantade byelitinguapsididtagidess dftvo dhinmn

AAV .sequence erned, 5 JSEQ | D ;25 nd
RS Ao SR VAR TRy Rt Rrpiobg i fako Bedd s B0
D ezl Addifianalish ée pesanbinpate indheles tvohamsh ARV clquees, termed

Pﬁ%ﬁég‘g}éﬁﬁﬁﬁ%@@gslﬁwﬁﬁs provided in the sequences

provi In
The AAV nucleic acid sequences of the invention further encompass the

strand which is complementary to the strands provided in the sequences provided in Fig. 1
and the Sequence Listing [SEQ ID NO:1, 9 - 59, 117 -120], nucleic acid sequences, as well
as the RNA and cDNA sequences corresponding to the sequences provided in Fig. 1 and the
Sequence Listing [SEQ ID NO:1, 9 — 59, 117-120], and their complementary strands. Also
included in the nucleic acid sequences of the invention are natural variants and engineered
modifications of the sequences of Figl and the Sequence Listing [SEQ ID NO:1, 9- 59, .
117-120], and their complementary strands. Such modifications include, for example, labels
which are known in the art, methylation, and substitution of one or more of the naturally
occurring nucleotides with a degenerate nucleotide.

Further included in this invention are nucleic acid sequences which are
greater than 85%, preferably at least about 90%, more preferably at least about 95%, and
most preferably at least about 98 to 99% identical or homologous to the sequences of the
invention, including Fig. 1 and the Sequence Listing [SEQ ID NO:1, 959, 117-120].
These terms are as defined herein.

Also included within the invention are fragments of the novel AAV
sequences identified by the method described herein. Suitable fragments are at least 15
nucleotides in length, and encompass functional fragments, i.e., fragments which are of
biological interest. In one embodiment, these fragments are fragments of the novel
sequences of Fig. 1 and the Sequence Listing [SEQ ID NO:1, 9 ~ 59, 117-120], their
complementary strands, cDNA and RNA complementary thereto.

Examples of suitable fragments are provided with respect to the location of
these fragments on AAVI, AAV2, or AAV7. However, using the alignment provided herein

(obtained using the Clustal W program at default settings), or similar techniques for
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and the Sequence Listing [SEQID NGO 1, 9 - 59, 117
-120], nucleic acid sequences, as well as the RNA and
cDNA sequences corresponding to the sequences provi ded
in Fig. 1 and the 10 Sequence Listing [SEQID NO 1, 9
- 59, 117-120], and their conplenmentary strands. Al so
included in the nucleic acid sequences of the

%m%@cp& bR Qll@ﬁ‘l%nt%ﬁl%ﬁ’é} noV@lsér8ites ofRe m@aﬁbﬁ‘ %ﬁé @fqmll in the art
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the AAV7 virion has been found to assenble efficiently
even with this rare GIG start codon. Thus, the
inventors anticipate this it is desirable to alter the
start codon of the vp3 of other AAV serotypes to
contain this rare GIG start codon, in order to inprove
packagi ng 15 efficiency, to alter the virion structure

and/or 't q, aldfh tcl i @@%AfQ& REleRRLl Qéagélcésﬁrcgﬁd’ed in the figures
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42-5B [SEQ I D NO 91],43-1 [SEQ I D NO 921, 43-12 [ SEQ
ID NO 93], 43-5 [SEQ ID NO 94),43-21 [SEQ I D

NO 96], 43-25 [SEQ ID NO. 97], 43-20 [SEQ I D NO 99], 24. 1
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reconbi nant or other techni ques known to those of
skill in the art. The inventionis not Ilimted to
novel AAV anino acid sequences, peptides and proteins
expressed fromthe novel AAV nucleic acid sequences
of the invention and enconpasses am no aci d sequences,
15 peptides and proteins generated by other nethods
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of skill in the art can readily determ ne the | ocation
of the vp2 and vp3 proteins for the other novel
serotypes of the invention. Qher desirable proteins
and fragnments of the capsid protein include the 15
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of identit e cassettes are

5 BB A0k 107 SR TN B i DR e 07 o 723,

mg&l he aﬂi@ﬁmﬁ@ﬂ’\é/\lg?édthefeﬁ@eﬁfbm&&Elﬂﬁg/ﬂieelustﬂd)gprogrbm at default .
repl aci ng a ette ed serotype
Seiben vo P BoelspruBBRTirsbhy SaPBl et et
iehnﬁgsﬁoxﬁ-aﬁ' sigl inelse zof cait cbedilyidetgrnéinieconedpentling fragingnts o theSoes]
‘%? d B%;ﬁ fndénP&the Clustal X alignnment which has a
é?psig es ayed bel ow t he sequences, starting at |
for the fiOtst delsmledmcee!mep the AAYV xa'mﬂoﬂelnmslaamm of BEQ ID

]%[ﬁ &L AEV ﬂ%ﬁ?fu‘n&xo?@ rﬂlégmeﬂs t?@&k%nc?x%‘i@e! é’ eaq 1%) 13'}1 a%aolrﬁ to

fee "char
W@saat3i73)tcs441,@a\%5 totﬁ?-haf\ﬁélChIDsN(hél among aihpry. S:louabjse,rswcﬂacfragments

&€ ﬁiléik{% quo qcldg qu&%fhe%eé Ii*%ta3 aConﬁJaFa@Egcg;cQ)E OiRe ld%mﬁf#éld lll’Y the

conserve at es a Wwea roup
nreﬁq@eqaf\xb@otherh@@é!\é?f@f e inverien, usiog the Temlsyues émnbn@herem and

Q6 RUREL LRAL 0 OF ke driNIntaB&1EH BRELenBIFBRE dORel ieXgths HHE be
strong groups are
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defined as a strong score >0.5 and the weak groups are
defi ned as weak score <0.5. Additionally, exanples of
ot her suitable fragnments of AAV capsids include, 15
with respect to the nunbering of AAV2 [SEQ I D NO 70],
aa 24 - 42, aa 25 - 28; aa 81 - 85; aal 33-165; aa 134
- 165; aa 137-143; aa 154-156; aa 194-208; aa 261-274;
19&@1@ @t?hzgg Auclfra fngeth.t mly Be %@@ucé@-l%c&]r%ﬁian ggmér%gi;tabﬁ%cans,
5; aa 534-571, 81-601; aa 6 aa 709-
fmﬁsmmEW¢PWmﬁﬁher deS|rabIe fragnents |nclude for

exanpl e, iR B aes, Fﬂttﬂﬁ% ﬁﬁ'fﬁﬁ‘émand&ﬂgeaﬂve@tﬁom Qe Qduccdb
NG 2, am no aci ds fo 259: ami no acids 27 b Y

2R¥SHt3bl8 Hepns: leﬁedﬂe&fe@s@m%" odftiR, chemigel SETESsie. 9 ?tbe Synthetw
1Adih§) Budle pxdasucﬁaﬁmamod‘é%,mm A motvizdge DB thofsof 2180 irf tBe &1 ahd
aad4i t t0.602: aab60 to 669; and aa707

‘lr‘?)’mf?’lo"m‘tg‘ﬁnlorthf)f’ﬁeelm'H‘éegf?'hbl e regions, based on the
nunberi ng of AAV7 [SEQ ID NO 2), are selected from

u i sti f aa, 185 to 198; aa. 260
ng’é"‘nﬁ%\‘g’z@of R4V rgpg(ﬁg%A?(ya@& aa660 to 669; and
aa’707ht vérddn endeﬁbeﬁ;&s hbel ashlugypmm\/ @rdaypwﬁehuhed B the
performed usin 4&} sta ran1g (% ult, 25
‘§§Et“f’f"h seaéancagc? lcat“ﬁ rty;te eéc?t ef Ve pe El‘ld{Pl cellular
steidl aith ehegel viirgseaera tisspuiag ia fdtuiet InkabtaetlabpectSt prest@Sinvedtich

f skill in th A i,y det i T . .
Sovis PRy ik i S aERE Y ot Bk eminponciuting
fripenehts e rdof, o prcﬁlldmn ofiesleauizb befip inaleBvensofahetedolvgoudAbhe or

tﬁ% npaﬁégclgﬁg‘gen es Ito atar Gt cekl of SEQID Na3 for AAV7]

ag e hereof, including, e.g., aa
to 'I]lﬁ]nol@aies‘.lo?f?netlmle&@)nmﬁqh caataxﬁ's’eiﬁu&mcsébcﬂé novabA A Serbiype of

5 Rl ARG BT Pl b asi B o

&8, gnalc@d DEAnpldmmd @hagedranspescwagesihid, dptiem, iafpraggin inre nohreiral
E’erh%g Qﬁcl@{e éc E?r:lf)fatbgﬁﬁ caﬂ'ﬂgr l r&Ayth Qavhl(ﬁ'xl?l%né %\ﬁ%@&%ugpce%ameﬁ

ues descf erelrn an
theuson n Ghhselepfed heétoam@y bequhmubmawmt&h&wm# igcladingt her

?ﬁ'ﬁf&:’é% él@ﬂgﬁﬁilom%oﬁﬁxe%gh\feﬁyaﬁllkﬁyraﬂétfhgldnztgéﬂnqu%é Clh%h velocity

be produced reconbi nantly or

p[tjﬁ-%ggm@ pﬁ@ﬁn\gral ingectipn and prafeplag fusiopn (The glp@odspn@ to construct
Mﬂiﬁﬁm P iBeRfon a?fﬂglofavﬁ AARR WEn afil Inhﬁclblg\i&&%hﬂﬁhlatlon

produced by y sui tabl e nmeans, 1 ncludi ng

- F&eﬂmereamnc wgamretg. S mBB APEper igg, AR atheic teshnigiepePes,

ﬁngﬂﬁ&b&c et 81, NBRASar CRIAME: PIIodotaiolyManiB ! Gd Spri gfﬂa\MoF Bilegy,
e knomAeg% f those of skill in the art an are
Fr‘BJI.d Spring b N¥n of the present invention. V.

Pr odt inGink embdaimenf\AY vedtdrk oﬂb&ﬂben%%oﬁﬁﬂ%écﬁt&c}_h@)coding anovel
[ nt i nco es e Y. V _ser.otypes
AN BeiFE GIRET GG AR ietish AV G Mot 2 R
WAV tcyqskl A)AA/ASI& @pyql)ecsr azfragmént @Lono br 10MA oBtheke IAV capsids.
At B PocBl Biatb b R AP BT RO TR R

pr ovi Oedonaily, extdred thetinvehtiantmdyicamain mquamoasehcoAAyAAV rep

géi'l%”%ﬁé} F OE seéne%aéera B& frg the SF@% }SRVQQ otgét{ \%ﬁgﬂeiggrowdmg the

uctron o
ded qeqms}esoﬁltqnatgqlgﬁhﬂ R_r@glugnvg@twe prewides vectors in which the rep

sequences are from an AAV serotype which differs from that which is providing the cap
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ot her nucleic acid sequences to a target cell. 15 The
nol ecul es of the invention which contain sequences of
a novel AAV serotype of the invention include any
genetic elenent (vector) which may be delivered to a
host cell, e.g., naked DNA, a plasm d, phage,
transposon, cosmid, episonme, a protein in a non-vira

r G us,
SFLETY NS ey ot B RS RS ) el
STUTESS § 0L SERAAE XPRlOTs T afipsy cand e victper dalanotherampodioentzthése rep
E'Eﬁltamgare é)@?éséég [ u%qam &Rt %%é AP se Ln%ﬁst AR F?&B%&?xﬂ%nt the

osone delivery mbrane fusion

rweaww maDP@@"éféd% %@neﬁ@ FePspayiengs QfaldlffWééAVGﬁ Otamzlto forma
cRfnREO BAFSlectbl TpBshallyl iR vERE D SR H»‘?eﬁﬁont f@nrﬁpémawa%ml aﬁy

enbodi nent of this invention are qomn to those wt
ceRpgingiarielfgid tensgensoriichrintianked bridohs I%endmaﬁe‘t’ BdER.

genetings, @\he BRABIIMGL, tHeQeQSDiR@MBEA l@é?élx'x &ﬁ‘aﬁﬁn‘ ﬂi‘lglelc and
s nthetlc .technig nbr ook et al,

. See, . e.
eRES Fngpding a&ﬁ'?t‘l%xgi cﬂlﬁl!fjo‘f’l?ﬁhd?a?’ bﬁ/ﬁ'ﬁlﬂélsmgw %mpﬁée g
ARV Der: andthi‘ﬁSvel AZY).Caltetn el RigesirttbRcont A seqﬁéﬁce@ rc=}£?codmg

oSN GARHG o8 i et Mo A bieF gt nbvel AAV)

dapwicefnged mhe@eeol@gous ARV Br aempsSA Y papMVroM‘:s Zor(framr®s) therév).

id AAV12 c '
ﬁA?e]aot f%%P(tSapsu% pr@tréms are se#(g:#e& ?rgg%#ﬁ%ogggmvogéobng Pgtgel_ HA'W ?orr
aAbthermnwﬂ AW yqpsnﬁ hefrmcaps:dsof mrthyr KAV selotypets hieor eceapledlit may be
cféglga%@tcpmocﬁfy tlﬁe coﬁxﬁ%gg nﬁs otflgﬁg o? Note of ¥

Vectors ks o 4 seﬂﬁeﬁ%égmworm&@

o thedpipeangrisbdostegiens (i. qg,rPﬂi\@l-m or mcatndtoemﬁs dganethecsxafiply, itagay
r V _ser provi di

B;e gg{lﬂgklg %Sa%agﬁt é:ﬁr%t cg&o%vogft%&s% ﬁ[@{eﬁ ?oetsi'z(l;vﬁ 'E“LI'? esg/0 cf ﬁcghons may %g

tp ingreastgpression, oiekd, and/onto lc‘lprc’b/hpynﬂeqnon mehpﬂehcimsexalresmr om

sggl%n\%Ayrl f?}gintgﬁéﬁggmggposg Kf!; ée ﬁ% %gﬁgqub%ﬁ %}; alqueggahz%g ant{bﬁdey

piippend cap sequences are expressed from separate

sour cgs véc%rﬁiescn%&ﬂﬁfeﬁt EgVERLAHE are ggeﬂﬂ fct}(Q%Ene%%flpuﬁ@Qs Put
vect or I'n anot her embodi ment, these rep sequenc

a4 partickf3Fs welbaited fORNSE HePradision o kPAAY eantaiming acapsid comprising

,&mu&ms@& or brmaglhénsthae&o dhée Rdctorst MBludiRERA AL HERREBSntTRY
be fused E sequences of a different AAV

@é%twwea"fiaseﬁslmﬁsaﬂ@deh HRFEinAAV: vect or. Optional Iy,
t he V@6ieQkectdthe Inentibnprowitids@metidd b@ﬁeram@ﬁ ?dcamanam adeno

sin elect nsgene ch
PR g KA Py ne o AR TR T o SOV ok V) i &
ﬁiﬂdﬂﬂdhdﬁ’ﬂbﬂtSucH ietivEdiivalves dftsingialhed c&ll&ﬁlﬁcthl’boﬁ?t@lm 2dudleic acid

%ﬁ%ﬁé e%coy ie'g d pRRolesR L g@g&@%{y} geé%gq{ft 96‘(?@},@’?,\({\,5 Aggi%d
apsidproteineor fragueit thaldf as defited merain] afehdfiondl I‘bﬁgme}/ﬁﬁhigl‘cﬁe

S I SIdS whi, ch
GaRbAL B SAMERGRS ARV i ebis (TRR 9 F Bttt
uiicasnt Heel funatiapesth uerfnuswecd}:agmg dHdtearigkag mucsthd\AHVG or another
ORB- & Heiproteins (or fragnents thereof). These
artificia capS|d proteins are selected from
non- LIRS rpBited f9rhe cfured firethalmgtzee(l o packaaoanhek V minigehe

ﬁ%&ﬁ&ﬁglﬁmgrbefpmme@ AR 153 B inHRE A RAHRES Bl YRES more

For exanpl e,
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desirable to nodify the coding regions of one or nore
of the AAV vpl, e.g., in one or nore 15 of the

hypervari able regions (i.e., HPVI-12), or vp2, and/or
vp3. In another exanple, it may be desirable to alter
the start codon of the vp3 protein to GIG These

nodi fications may be to increase expression, yleld

e Plquird doFRERYUE (W rhihi &@tﬂe Rabeleds16p §

o R (e D g e i S fhatorhopor
(fancgjons) may mﬁg@d by éﬁ?@%%‘rccléwb'éb haﬁé@ﬂnreazmezred@ contam one or
Q'mré mﬁjé/reqﬁﬁﬁ E&%§ém¢s Ridg Il'@ﬁodé RELVAH 8 t%@éﬁsklﬁ?{j{hpﬁf Qrdht

E , are useful for a variet ur poses,
iioblysgis bgﬁfil? E‘tﬂ ogi (I cRataln the required fogPORESES)uder the control of

R GEble @Fontdter SHEWHNL, F&;area 'c&ﬂpoﬂelﬁ@ﬁﬁéydoe@lﬁd'&?fhb 39l of a
AAV se?uences q{ reof. These vectors,

RS Oy X TIPS B I B rePH R RO BT A
Usesded héreisl£if eHel dxewbsibmofttedutitory d?@xﬁeﬁts Buitabl® f&¥ME: ithRELiFansgene.

- gl o PRt <58R0 delhoARen ey ARER A oo

AA\YerS}&rcoﬁw ef #cofaitutixa pioieter andukr sA4AMd o@mpmeﬁk(s) Cﬁ’(deﬂhe

portion thereof. Such a pethod inyolve [ t r|n
3o B Y PR asbE BrofeE Ricoamiie aSile histinlmd
qen@dechghleh’ns delond fras 29%cdetd (thk{ bantetn E1ARer ﬁlﬁ&ti@hm&eﬂhe
Rard P4 Rk BREBlonhEl) s SRRFL Pl A Forng P e G ER oot
momircg ehigducgbnposeters.oftjll eglter aah’na hrostreelits mafAY genanaet beohe of skill
gﬁ?gkgal repeats (1 TRs) and a transgene; and 30
sufficient helper functions to permt packagi ng of the
m ni gdheminigepe, trépsequRCES, Car sequendeland halmvﬁxhctm@qmqbﬁxr d

ﬁ%-gc%ugiigg mel—,{@ﬁv [F{g %@xﬂfﬁ m%A%LHefl\eegedttcS)thp sacﬁé‘éan ﬁll!l /&Z\fﬂf in thter}e m

nﬁyln)b@n?ticmmdmtl@ ttah%'erlﬂt%@q ueresky carrnd themos The selected gCl'lCth
Ailén%{my Bé%lewvereﬁrﬁy a@"s‘ﬁlta‘gfe n@ﬁ{o@ lgc‘f’udﬂ{g tl]icjg?dersg ﬁw& l(e?e% The

nents e .0., mnigene
s@gfrﬁ)@h peeq fo @ﬁsﬂuefranh emprdimentaf ﬁe& m@nﬁ;«)n wsnowmqahq;kub gkill in
b%cﬁtc%&x@'&laﬁlpbl@@dn aﬁ@lnklu“ﬂeﬁéﬁc E}%egﬁﬁr‘rem%@lﬁ%ﬁ ﬂaextn% and

contain one.or nore of the required conponen
nerHigiEdeckpiaNg 5% ¢holaEbrrk e Molchart(H@lw tA Labprgtory Manual

Soblt a;m Hasuéehleas 6618 8prtng Mafor, wzl |SlHY{lJlllyr {i&ﬂ&d@bﬁgem@cmg
ontro

re ent under, t C
ﬁ\%} Yigens afﬁ’r YT a’?%%é%‘é‘i“m P‘i%é“‘r‘@&fd’i‘%‘*‘é’d 'Wﬁb’éjw&aﬁ?f( &) the
ﬁﬁysciitenvlemtdﬁr Std)e.g CRIEished et Olf I FirolG 70:520-532L(1908) 4t U¥YHalh
E%%#@' s of suitable inducible and constitutive

fars are provi ded herein, in the discussion of
regul at or yAeI en‘EhEtMnsgmé able for use with the
transgene. ?EI|| anot her a t;rnatlve a selects
st abl e host ceI RS AT QMRS et A BN B ATFRBTRE e s
umglemry bcquema!, il 5' @fd 3AAAYISIeitddittrinial xrapeampnm) anethpt her

sel ecte t.he

BB PGS i o B et o s it Bl
cell may be geheraﬂﬁdnmhgah i's derlved fron1293 cells
(which contain El hehp§ functio un cqntrol

of a constitutive pronotery. “Bit® Wﬁcé Sea‘iﬁ’ﬁ‘fcali‘eﬁ°§° pgqus to the
r eptoarsdiapres Clapking th¢ winpgeney milish ertchdes a papeptide, @btein, or other
Ib@g&{l%{ Q}' i§iteRECARL flcReic o ?Fd h&lﬁ%te&%ﬁcﬁs o%? aﬁvc@q ccdqco regl?latoryy

genherated by one o
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in the art. 15 The m ni gene, rep sequences, cap
sequences, and hel per functions required for

produci ng the rAAV of the invention may be delivered
to the packaging host cell in the form of any genetic
el ement which transfer the sequences carried thereon.
The selected genetic elenent may be delivered by any

@mpb@bds% ifﬁﬁﬁ@xdwhlbmhhﬁ@ltﬁﬂsg&rtbQﬁﬁscﬂﬁr%ﬁ rﬁahﬁédlo!i‘ %ﬁ@bl The
nmet hods u o construct any enbodi ment of this

‘ixﬁr\fi%“l‘?fll”bﬁﬁ%sf%élknom to those with skill in 20 nucl ei ¢

aci d mani pul ation ame corskitieteofdRIRh{genc:QR e Xill &end upon
econbl qp% gﬁ@#neerlqg and @ynth tic techniques.
b TogRIC the EEBfingEecta Wil ibS P, P eiante: bHe ¥R ranagene

de@.bﬁcfeaﬁdllmes Meporak sequdnod, vh P updnx fiedstan broMiceSSdetetiabid signal.

s of generating
SR R Ghoss i oo DA o G e egiamase,
RsgaldctsidasefedcB) dikalie piadsplaatasd, l’hytn&line(klihaﬁengnEdﬂ&luoxﬁic@x&@mtem

(L BB Geap s T Bl b ol e

iMlvdings fe em@lqmmg@ﬂe CDs, thomﬂmmea:hemﬁgghmhmandmm landigthersl

d
»gé'lﬁ%i F}ﬁt\l}gé} éd d&ll?i%lf’kﬂ% 5“{)/%1950%&? c? %#%%eretpfm pLO faﬁlbgn
prodvicesehyeconrentidnal reeaps eidafysieh wrnusms eompeifisg aimgutodne boundmebtein

%gllow&&g%sso% 2 %ﬁgmgﬁmﬁa%or& glntmé &hersTPe%agge@m e g}gyoUS

e transgene IS el c acl uente
to the vector sequﬂﬁ%ﬁé@dlﬁzanmncﬁg,wﬂweaiswmndgemee;gumm;ch

SOGRALSHhid d?Qé WeF P)Ep'rééﬁon, {09&15 él%'lals(agteaﬁbrkeoﬁ cox%&%}fﬁtmeal%

interest. The nuclelc aCI I Nng sequenc
Beluding ?W@F%ﬂcl lpﬁk@‘@pmcocql@wprm Birogescencecy nl]bmefn:tl egraphicassays,
RGN YL &g Qﬁlr sﬁhﬁms astsz(}@%%ﬁﬁx?rﬁn&ééﬂlﬁ%ﬁa’gmdcﬁgwﬁ enzyme linked

transl ati on, expression In a
ma@r‘xﬂmﬁ%@t%) fadigiapeasseydB Lo nedinmunphiteshemictry Fon
BB pMSehek &hmmgf sEchl@nJe Rtk LdcAGerd QRS SHseie ok hd @ecfw EarryFn r
qi gﬁ one Rr%tran gene 5 sequence includes”a

ep i§detegt ri’éséys fetare? *Bﬁd”éfy‘(?ﬁ'é‘% i YOsrephegeresare iagreen
fﬂ\&ﬁ‘@ﬁdnﬁhbfemﬁ‘dl gfdﬁérase theddtor QBIhE Bk izl ngﬁ&er&abﬁéal w8y by
vvltho sequences enco

i?clra%t‘]gé‘ﬁﬁ? ”°t‘°?§ 35\]"58'1’?5@! dase (Lacz), al kal i ne
phosphat ase, thym difeveeved d‘eﬁfﬁ&ly, the &ﬁﬁgefnl: I4@mES-meMEr sequence

eni ¢ cet ransf erase
Hedbi bk o DRl REDRIRRY 8 e Sehisiediens, Btideong,
RWA, mmlacatmmqm DEb8hle RN morla‘chleﬁmlzL&letRNA dsRNA, H
rs 10 we no in.the
R B Pl G e Ry e 5B el et Rt
fehenet i a esquertce twhlcb a;mnbteshem@asmmcbf biargeed meteid a0id3kquence in
B aLS.d AN fusion proteins conprising a nmenbrane bound

protein appropriately fused to an antigen tag domain
from anong ot her s, Thedisasgeficumay e nsedto cefrest or ameliorate gene

deficiencies, which may include deficiencies in which normal genes are expressed at less

than normal levels or deficiencies in which the functional gene product is not expressed. A
preferred type of transgene sequence encodes a therapeutic protein or polypeptide which is
expressed in a host cell. The invention further includes using multiple transgenes, e.g., to

correct or ameliorate a gene defect caused by a multi-subunit protein. In certain situations, a
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These codi ng sequences, when associated wth

regul atory elenents which drive their expression,
provi de signals detectable by conventional means, 15
i ncluding enzymatic, radiographic, colorinetric,

fl uorescence or other spectrographic assays,
fluorescent activating cell sorting assays and

difTEre BhRGE Blay BSSRY H enéo@swﬂi slmgmfemysm@md b @fkode different
i munosor bent _assay é}ELI , radi oi munoassay (RI'A

REAtdes prRIPTEIRY. SEhidhessirablerwhen ths size eftheiNa encpgipg @e pligtsin

WBHKAS 128 4L T6r@n |11§1nﬁr|'é§loblﬂﬁxzth9ﬁ&§et-deh€ed FRREREEr, 8fa t he
vector carry Ingdgg{g? EEP‘? i s detected by assays for

fyatrophyy profeif.olgio PP&PdUW@f@'trw@meraﬂ@g@well iss
igfeeRMwRDthE ldd@nigamevitus Portdifihgeabl of kHeQifePinB&Bunit NIRRT Y,

e gin S BB TR oo R A e sl s chse, & Sngle
tkmsgenaintiydes the NA amsdg@mch of thee sutunitgraltk e D&Qgﬁﬁéﬁﬁﬁsubumt
L., | and

L RS g S e e,

- DNAcatding kach om%mbuﬂess snaehl) ecp., AidAotalGIze 61th€BNA RGO G the

N d !
e 2R ecdorel R B OERIh B s B oA B s B IohA ey

bessepar a;etpyespmlelmmncwu@amAnmimh\elacmmtems ira poft-ti@nslational
NG & S [ a
Rt e A S A e R
¢letierne THer, |361|1)é$ﬁf‘r8€é (Juogd08R); Kwnpithe! eld Genbelifie, 861008 E]sS i7n
MAyCﬂGOEO'TH@bA g?ﬂ?@@ 1s§irgﬁf B4R 286N A ln H8SS af) %@@7 | suited for
hormal '| evel s or deficiencies in which {he Punctl ona
b%r\‘é’%%%?:‘t limigng,fgetore Homeyasdl selacteqsransoraraay engadeanyf
BnBﬁQ@Q@Q&xv@%%ﬁ‘éﬂ&e‘otﬁeﬂﬁx‘Bg@c‘E 3., Eg:%ﬁ&!?@éékéb‘?e 8f in_or
pol ypepti de wh expresse In a host ce The
i nvention furt her ﬁ\lﬂhﬁj@@sgggqs mgy hateadily sedected an sapenfelsill in

ﬁne At Tﬂe%ele&@ﬁ Bﬁﬁé trdMegeRER Inbﬂaﬁsﬁo%re@tog&%m%séo%ﬁc th&‘s%\n%ﬁé#on
rotein. In certain situatl ons,

by a multi-subunit
26 different t?ansg‘gﬁﬁéa'??ﬁ)ymﬁ’@%%ed to encode each
subunit of a prot e'Iﬂadd?ﬁonttch@ﬂlﬁj‘adﬁelﬂn{s ideh@ft abc?v@?cﬁr'tl%es

or proteins. This is desirable when the size
PRaiecan A5 IPHe %A é*cblf‘%‘tce'i“f‘?“t‘%e#wa@’ﬁ% elpraents apqgesaryavhich aref or

a;librdbm'mhﬁélgb ﬂﬁlﬂﬂahdgenetuh@mﬂ'lnai \ﬂh@ltpeﬂrﬂfs ||t§’ﬁﬂ1$ﬁfp98ﬁ F}lalfsﬁ%rp r,
n o r ce

BT et e AL r BT e B STt brgftpoigdduiy th virus

profiged Bykthwiniéntibh eAs \eedtiedin) soperably nmd'tsequeademnelgdee@qh of
t he di ffe{qut sub di fferent

Al tern E
bt comlt SeenBites e afPeb S AR b Berting et 4 fgression
tananbkg@resaces that dctih $aasas et a cﬁst‘&bﬂg |c@ntlotthﬁ§b$g Eﬂﬁteﬂeﬁc | udes
the DNA encoding eagh 1essn ubuni t s

n c L%qﬂ
for each subunit séparat 8’“5@ seﬁl’\enc‘?’?t"g ‘a?ppf‘?pb‘ﬁtﬁyrre
tartsenyptisn mela(lleE@)mat'ﬁhlpsomcserdasqnhabéreequhms tifieiers RNA Of

. | . 0.,
sy Sy 0l e Qb SRS BBt Bl
sthtlizeREsplasmic mBNAL $eavenéss fhat ¢nh¢mbmdstxonA§ﬁcwncy (i.e., Kozak
BddsElsnabdubhes; Qeqashcéﬁﬁemﬁm pFQM mmuy, g,?d érfep %ﬁ&e d, 'Bé(nces
seguences encodin pep tid qS
Baprmbance segisdoneal ﬂ@ﬁaswdedem@w A%@at nysnbgr of expressiomenntrel | v,

et al, J. Gen. Virol., 78(Pt 1):13-21 (Jan 1997);
Furler, S., et
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al, CGene Ther., 8(11):864-873 (June 2001); I unp H.,
et al., Gene Ther., 8(10):811-817 (May 2001). This 2A
peptide is significantly smaller than an | RES, maki ng
it well suited for 15 use when space is a limting
factor. However, the selected transgene may encode any
bi ol ogically active product or other product, e.g., a

Rig QAT indh@sgh p?&ﬁcﬁerﬁ Qﬁlcl%lé'ﬁwwe &Hsﬁt@mcematrcﬂ)negﬁﬁfégﬁssﬁ@y
be read|I sel ect ed %ﬂé&?ﬂe of skill In the art. The

$epific predh %‘f‘“lﬂﬁérttaf‘ dlized. ot conS| dered to be a
limtation of this HxamgleddfeshstitutBre pRAMHrAHOLIE, FRFENt S
n dd|t| to the nts identjfied above
s n e i P e Vee o SR P geonaly wif e Ksv
ehaver), tthm&hncga]ernDdCW)meB (dp&@ﬁﬂjsﬁ[th’th\ékﬂw erﬂa’éﬁ:er) [see,

Bgeﬁ?sg §¥ el E-%(]? q }é@r J&% %ﬂﬁﬁ Qﬁ%ﬂ@lpé n?oéeﬁ "E‘eaﬂgyd&\’}h late reductase

grompes ﬂie(ﬁracmmpramm'ai the plioapteflpetat tinie (FGK Y eorbtaSsfiddhe EFla

¥Sﬁ$8{11nmg ected Wi th the virus produced by the
nven used herein, "operably |inked" sequences

| ncI ude both 25 ex ﬁn@&éﬂmomomns abdw sgolatacelpehhalprasion

BRI B R b elo e Sepliod QB PV B o
tmpexanw ot tht- bes@emef acdpedifid phyaSIbglcal SR &8 $a@iﬁe fHagd, s ol

ces include a 0 |ate transcripti
B e SRRl b LR F R Jeducivl
§ﬁﬂ1¢%ﬁ§aﬁ‘ﬂ indbibleGlyeths ﬁ’&&‘vml@dl@ﬁ&ﬁﬁ'v&%tﬁb%ﬁm@er&&!%ﬁu@é
gﬂ0|ng and  pol yadenyl ati on (pol yA) si

wgcwithouplimitation, layiipgen; Glanteqhrasd Aaiad aﬁmther systems have

SEAULREIBE AdRhn BIYRATIG eIt oAb bERiIBhtheH e les 6 -
Kozak consensus sequence); sSequences that enhance

Biltible prometssireauialed by epesiisly erjied agmotsesdardysie i zinctisducible

@mla mst@uaaﬂ&mt(mmp@&oieh&e@%ﬂ%QOMnghducélaﬂ 3% mammary
er of ex I‘eSSI on control 27 sequences, 1 nc QL
(+]

ﬁf“&’n‘rﬁ‘f‘ér( D@FPmofes theaki Rplymerassrsamateisysies [WQ a&/éoqm
AEUF4AE mEécSﬁrbhﬂoteﬁNS‘é! cfzu%c %@ ASRDP88, 1$H, 951?34%@35 ﬁ(l%dj'me

be ut | Ze g)( nstitutive FOI’TD
terﬁre‘rya"(yls-rew**h aifswnu [.Gﬁfseraif.a firoct . Aesely &4 US4 smg -5551
SBOL), g& tvt:]abybﬁnc( B&\é%bld,smer? [GdERh el ol (Séiéhéeoml 17¥6-19dol199BE see

en cer e (0] Vir
RS R Las Qe S Oh REIRE bl S s R QR
¢Wargg e,t oK mhd ?101@&1; LAR823%340 (( 999)351)1]wang beul, %é:bQTMﬁ QuRBRL4]

ol ale l,,. e -

B Y Bty B Snd B BB TR AT & Cumetiess, i pbbasr2
ara7a. h&llEF’éhe]_tyaes qf ind nadtle profnbterg which geynbe uskfabidahibtoatext are
Qf(o? 191{ eﬁe % l%g\é k;yea%%c%c é)‘ﬂgslo(?(%lcqps%?e gx p{egl?’%latﬁ%o%fﬁﬁ é)’ple(ljse, a

e reg sup

| @meaardrfﬁermauoﬁatetpoftée epllcdr xraxsphcatmmeltsamure or the

presence of a speci fi aﬁotF )éﬁla&]g ?&% %lllat?\te%o?not?r ﬁ% the ransgene

acute phase, a particula erenti ation
prikkbecused. The matjve progyater wa berrelereed wWheroiniswesired thatdxpiession of the

R NZRHe B BRAhid MOREL DbBresIsit SnaBlEpro by A 1R uEdaUReR
varirety of commercial sources,
expression of the transgene must be regulated temporally or developmentally, or in a tissue-

specific manner, or in response to specific transcriptional stimuli. In a further embodiment,
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including, without Iimtation, Invitrogen, C ontech
alid Ariad. Many ot her systens have 15 been descri bed
and can be readily selected by one of skill in the

art. Exanples of inducible pronoters regul ated by
exogenously supplied pronmoters include the

2|nc i nduci bl e sheep netall ot hi oni ne (M) pronoter,
tﬁer%gt)‘%&]\}hx foff chlﬁél[gze?ﬁenfs nqu'l]fli Qh\ﬁlni;/@nglr%ggx{e@ B‘Eﬁg{&é%yﬁtlﬂm{es or
s;@zaémr[swmﬁmsmy algorhe useé‘d@lmﬁ ¢heingtivecrprpisionot er

[No et al, Proc. NatinAthntaRimentbethe t %ﬁsg@%ﬁcl@&%@&ﬂansgme
(1996)), the 20 tetracycline-repressible syst

[ ceesabiyinked igpa tisgop-grecifipypiomoten gy mgéﬁlce’ @SXQFCSSW i skefeta gmscle

5 s c{es"h%@?a);)mm&é}eacﬁvemﬁm& |slhdﬁﬁl'Hte§'édC rmés@ iRYRE ﬁ.mpﬁo@ra&%efrbm
Sci ence, 268 -1769 (1995), see also Harvey

egerg{; énc@ﬁdlpg[ skelagk mactxwﬁfln Behd Eha1r22/55 fystropkin, (1q_tgglgyx]eatmp Kiaase,

n§yid ﬂ§ t
1%@%@5&53%@1?5\857% RiRrs {vmﬂ:ﬁw s h@éhcr tNéH natlﬁélp] R6iltring

4 pmtemiee(bl ey o m%“ 39 ?%&98 Fmr&?swﬁ grogitesdhpt are
[ Meigkieci@it alknowh fol livier (albﬂM&SMlyataﬂ;@Q a2 88 5B M 512632 (1997);

o SR oS et B Pl gl Blg prambers
aratphﬁ &g:tﬂcﬁéned\m AcbSpest ief dl.C Hph YGdne [Ty, ¢ab03st4x( €96))ebdde ,
u
PP B e el L PRr . At sB3BTIS D Hope sinlprorei iy et

c &l B&e Mikey.. Rek.n11a6506H €1996)Hymiphioeyids, (CDh,eHanail ened, J ity

Lé{?lﬁ)ék?b%t’@?%bj eg‘%{ﬂ%}éﬁl‘l%r’tﬁf‘g gagug Trc:,eg r%c:ﬁ%l?r e)?xalgg geuronarsu]ph as
15t heuroﬁﬁpebuﬁanm@psmeJSﬁmmmdtenﬁAmﬂcrsdnhealn &ell. \Wl. d\ieproéwisl k3r5|23 15
. e

TS el B e Oor I U 9P CXBE S5 80 B

d6886|6 OpsrENg Bb lanyd thoneurqn-saeclif csygﬂgem éﬁmmhfelt d., Navmerl5:393-84
specific transcriptional stinuli. In a
f 3 ’?Sﬁir% ?rrs}ent 28 ot her native expression control
el enents, s u ch as enRafierelly. plasmidneastying dheyanelsingllyasdfen
S| SIE
20 SRRl SISO RO IR R T Uit
t rracqdingreserbipie, NyBOMisied PArmYCHITSHEME, apR0E Aibiry Jurhietgtable

a LHRRMOr ARRE gdehds (;’QEMS' QcatedGUtside e %P@nomé to be rescued by the
expression in skeletal nuscle 5 is desire

prigsHadef thaeltwwn} Gy hw,seﬁ £ sighelifhecPresence gbte P*‘Fﬁ@ése‘“ bacterial cells,

' %EWQ%mH&ﬁIuWeQ&Mc@ [ GthéricOp HERe 6f tﬁ’cﬂﬁl&ﬂ‘hd‘ﬁay&h&b&taﬂ'wgm of
(3-actin, ht chal n 2A, strophi n, nuscle

25 ¢ rr@g}tcptfp@ F@plﬁcélg% of theég arw‘gtkrel ggmg&;maﬁ%\/qc@r mtseare conventional and
Pr Qals@dhSeqMeiidas ﬁﬁﬁ\laﬂaﬂld [@& &g HaaiordoR 8l, and refcrences clted therein).

natural | y-occurring ters (see Li et al ,
Bi ot ech., 17:241-245 ‘)““Eééhep‘r 2[R PBFB??HF‘E‘F%“‘*“ and 5
t hadd 3a]!’IRs istrefaisedate Sm‘mlﬁtgme'aﬁoeeakmﬁ\mfexfeﬁxfe hkdeMeProvided with the

71: 5124- 32
{ 6P RRBE & e ol o B e B o
30 al co,nv&sémmlebtmiqups 3:1002-9 (1996); al pha fet oprotein

AFP), Arbut hnot , et The
§199)6)) bgnenoos?eoé% lwe)g'%%f %e? Pad{%’l%gg%ﬁ]ﬁeu

Rep., 24:185-96 (19971)h)=mubgﬁnecesulmlccrpccmleanmst(lfa‘hlemecmr e.g.,a

2 il R PE o Pt ke BRAFRALAPAON pycnigy

(1998); i mmunogl obulin heavy chain; T cell receptor a
chai n), neuronal such as
29
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15 neuron-specific enolase (NSE) pronoter (Andersen et
al., Cell. MIl. Neurobiol., 13:503-15 (1993)),

neurofilanment |ight-chain gene (Piccioli et al., Proc.
Natl. Acad. Sci. USA, 88:5611-5 (1991)), and the
neuron-specific vgf gene (Piccioli et al., Neuron,

15:373-84 (1995)), anong others. Optionally, plasmds

&gfne&émcﬁ thartm%utsuﬁaielfar rbitRdtish aQoftioRNS SRBASIRY al so
cl ude sel ect | e markers or rep orter Oﬁ;nes may

prﬁl@rxp@ec%qw@ﬁ@één ceaheblaﬂtmg%é%@@smsw gweﬁefwwwthe

PUAVIHRL Rtk A& od xﬂ&&%le ﬁmmnmnmemnceﬁs%m&g Iregmsaa@;h 8§ the
reporters or narker genes ref er ab é ocat e outsi d

minggens in grkagioies Al/qr gro %,rwt%%aeﬁé%%w mpasiers fhethese gysisms ¢ he
bd1eeB eintier sQﬁ‘ RepBier @éﬁﬂmﬁ)oln&h@%@dueﬁcﬁ@en@d&ﬁ,&@ﬁe@iclﬁfhyErBﬁucm
plasm ds in bacteri ahfacel | s such as a

P@%‘F‘W%lﬁ FeSiStarseAOng BiAgSH n s Plasgids PR cﬁgyﬁl aeqq,welectable
&Jtdvuiﬁ nifkePgenH that 0dn b DsddePligmabthé ﬂﬁsemﬁ@f 06 Vdctud ittacterial

ese ,and ot ronoters and vect nts re ..
Ea et BB e T oo Bl st vy ePiSreorin
bﬁe;ﬂxc_at&mgnd anSaiplitanpdacieds thd ampdiosh syedneeseas thd Epddin Barr

therei,n]. .. The_ conbi.nati on of the transgene .
S B i B PR st o SRS Sommpnents pegmi
agh aop"ympismm replicatiar in M$ellsoﬂ>raf®ibdy, tha o lehde @rmping Bre minigkne
Eiehork 8 b RE1 088 Rl S NG g1 HERL AT
Ganyiegthe ohmv (4= mquums mBlecLﬂ:e} ITRYmyay bé ststheintelmicd mumethe

' Jost . Cel | T i.NJ C [
L L P
drelmxmemahav be preeosin mgkiple copi¢seoptibrediyrindwaditodiead, héar-ta-fail,sor
'tﬂvtg cgﬁ'cfa 1sb§l]1 l&gle ﬁ%fe@ﬁcﬁt J@c‘ﬂmg&&@ Qretkljn?&n Jn@ ?eﬁtﬂl .be

ta or replication an ionally, I ntegration
|UhllZ€pSt0cﬂ¢hY6yélelﬂums@PFosihe hngiostl i an cell's, or bot h These

pl asm ds (or Otdlﬁéral}&eﬁﬂéﬂrd%ll\@ﬁ%tm %GtoP gb%l rising thé\Minigene by

| TR- het er ol ogous Fecul e- contain seguences
frenshqction, iy vewqsliq delivaresrin &f anayat frcm WoYSHE 1§ wow@aw@ms and

%%ér&’d’ly moemw%ﬁt%o% HL1oaEs PR 10BEHAE BoOF x 168G, and
yst ens. tabl'e markers or reporter Iglh-, es %fr
|Pfﬂf¢rﬁmléab§éh119e?%lésHW€¥d‘ihPlgel"é‘é%@!quétﬁ ﬁf VepfQIPRyrichost celiymay
e b 034, Rk fkSdoRdiGePatioSTRA Cho@kse the selebhe vEhR SRR dbSvdiRiethod
also contain certain selectable reporters or marker

gt hesheglls &dsfBe used to signal the presence of the

vector in Bact empahdc@ﬁs&@encsych as an'p| cillin,
the plasm

resi st ance. ents of

i ncl ude an or i ddctt?f‘t 'SE)I“i"B%?P? i hﬁﬁﬁge”afﬁ“té‘ﬁiﬁﬁggeﬂﬁe,mes

smdmlo dive Eﬁp&samadﬂﬂceonves ymtxecrxpTh@dmbteml(m, AK¢7 fotieChdvelBRAY
yj rus n nt.i s ste

g R R R e B e T SRR

Gﬁ)th‘é G6R kel) AP kdpGaduiees dfithel dade Sedtys as the efaypalbl $ie AWNVETRS

r?ﬁ\gl dié*h? m(%%cég e Q‘ﬁ? kagf%%dg?pnsgﬂtghéels thrﬁ)? Fef}?cﬁ:%én%gntlly %Btgined
AbdneamvaA V sairg, as tikveritril aboye el ma(ycbaumrymgd intoehe3ostRéVin any

| ARADSHELRLAA0 W 6 Gtlbfsed abdvd RhodiRY weﬁtn%?éuﬁot{w&,a

egr a genone O
c‘nwd rm%\bmsm i tbe ma@tlem theyspasionres enpw"rg@mh@if Fie essential rep proteins

%ng sﬁ]ﬁmosby the same AAV serotype, or the sequences encoding the rep proteins may
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15 the m nigene may be present in nmultiple copies,
optionally in head-to-head, head-to-tail, or
tail-to-tail concatamers. Suitable transfection

techni ques are known and may readily be utilized to
deliver the minigene to the host cell. Generally, when
delivering the vector conprising the mnigene by

§ u@ﬂ%ﬁ %S?Hﬂtf@rgént A%At\ese{&ﬁtee(e 4,208 ATD.e0AV3) ARMVALRAVELAAVS,
m abou .

oppnsPthaprvy! sSIHEES ‘éﬁtﬁ‘t‘?‘%ﬁﬁ%&t 9%’%"8“%&'%’ %”@ég AR ™4
bE Bbih A ANV, FRaAE the répsi/@d&qﬁ@bdsmay &rod Aprveif er abl y about

3' 85h8§|t | §e| |Hg rh%é remB%;] eq'lt cg ) aEERH: Fitg’m%)tﬁ'le ya%&& BrroteRNA
uﬁ&ﬁ* He A&t ¢f@ramsame Iprdmmm ,csueh aamosewescsbddewbo\ed Mpsisiesirablytime

tlgﬁant@gwy geméa 8&},1‘)818 gm 1 1% h)? ur ﬁ'imcﬁ’:? %gonﬁﬁll 264 GucidR: pnaﬁﬁg.

€ m ni gene,
MQsthed einbodanunt, ahemspstdh:eots;e qsu;eppd;tgisto thethpst belldp ¥rgws. When

%E\P @ﬁ%ﬁﬁ‘oﬁ% of Ill'inht? no[Nee a Ag}y 8@%%& ge &rll?érgd éﬁgﬁxslcll whrY 7
qaﬁt@meuhmsequnmpers ingdessgry 40 dlreagqxelmsmopf fbm@leeﬁed PﬁsPle Pl‘@ﬁ‘»mt inthee
kggt q\é?)st {lespabtl}h glhgh Rliveréd tL th@ﬂgst Ee‘ﬁ@n ﬁ@’g Liﬁé“ﬂ%%l@(farr&lh@the

e serotype f ound
dapsid ll:retelmaho cpaies OtPHRSURARES &awredrﬁ‘a pﬁféﬂp%l@?e‘&%\«frfe‘éé Brrl§ e
J@Eg&gndently obt ai ned 30 from an AAV source as
déscribed above and ma be introduced into the host

cell in any nnaenser Rnbadimanbtheiest pell stahl captqinsthe rep
s%gt?‘e% ds R&c@r #P O Erol ?gﬂufabl@ Bdhdolér, sYR @Ekn ALkdHbed RbdVE. Rlost

capsid of the invention, the sequences
dasivaddsi, inghie eraltdiptent; e cwsensiaben Bipteinggye prpeswf pader the gonal of an

Ry éé ﬁgmp&(r 1h§10§1@rr@?nb%\4e§tetﬁ@kg gl%tem@ bresiHR1i6RE th@ MG el in
enco

roteins rra¥ be sup "Sﬂx?%d .
thansf é\q@ﬁﬂelw @é}fcd‘f"}/tﬁ%‘km(t"é’"@ he rg ems f,e AU Viadva,
AVmd whteYEontair Ehe@ eitks ﬁeh&sdﬁpt‘éﬁlrec‘se{ptﬂsqu&ﬁ‘ tHedeertadfreped

erein), For e, the repr8/ 6
ot Ashohon gty WAS CEieoiapes T orreiin REARE TR o oY e Py
bar lﬁhgwaﬁm&bmm cariid3 @theasduences fequited fir packagiigahard AVhe
capsid gtel n 5 under the control of a suitable
ﬁﬁ@%f‘é’ran SRSt hose descri bed above. Mst
desirably, in Thij® oesdnsidivent; the tpendcamp séqderpesonaibn i s

Ex)ér?sréq%%? ed tﬂ‘gﬁ‘g{ﬁf ﬁgﬁ%;x%lt eclle(l:c gcgﬁ%lectﬂg%ﬁ%lemstﬁtﬁfgqm% Edr (jls
ta@ epifttheh isdnoth@lelnbodiment ghesrep Wde;'qp segednpe; ercsubly @tqgrpécdhx(ﬁg the
%grlmlnggﬁi aﬂ%nﬁ{her em ?&ﬂﬁlleﬂ h?{%% b Ehd'mnﬁ/ scﬁ@enge%ltﬂa%%@}d V' a

con ces necessary
céxpsmed ie¥phes séloFondxample agetfelaue wbmlepubrf@tSéWrapﬁechon

cwgpnses ?gﬂcﬁtS' %I L pch'b?Jr aq%éfufn@lk%%er MBS Bsc 8l Bt 28 iR Prdnfdter and

rans, \)o asm d carrying the
mmrtwltpofdhelen g%illc s@sw@mran AAVIEREIN® SYURIED é@sa“r“e“q‘ﬁfqpeg&“e
%eﬁ‘gckagl ng the rAAV, e.g., the rep sequences. In
ther enbodi nment, the host cell stably contai nds t he
rep sequences Qnilgeallytheoer giior e sS‘fuena“%E}f‘)tt&kfF@“e on a vector

AL RIS s ot R ARSUERLSBatdRE bd Rslucdddethe WosS tells, For instance,

the vector may contain the rAAV construct comprising the minigene. The vector may

"(3
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15 desirably, in this enbodi nent, the essential rep
proteins are expressed tinder the control of an

i nduci bl e pronoter. In another enbodi nent, the rep
proteins are supplied to the host cell in trans. Wen
delivered to the host cell in trans, the rep proteins
nay be delivered via a plasm d which contains the

T T Ry
dm;ems&tll §2a, mmoxrésuaudamegemmmém»st cell i n trans,
the plasmd 20 the ca rote
carries other Sﬁé%%ﬁet}é%;}% PR P%d hle c%‘ﬁ%‘f?ﬂ'@ bg“f”ﬁ%fthc
reAustijutiveg ingucible hlelah\@pvrcamﬂertl@pws eque nfmgl in e s pr dsdisasged
epbadi e
EBAC MRS byl B ARV poR R QUEHEER B0 R gion et
dbd AV mevideany néthesg ise;thnsfesaibqtsym limit theingenkipn. as
epi sone. I n ang} JER
sequences are st gﬁ h;?;iFFE{Bg%r at gcgm%lﬂtec gg‘?ﬁmaé}g 'ngpls e md‘fmble
t emeies] 4s arealirousaesabeieiipennnasian withdha trﬁesgewea\worz glpments. One
3&&&%%?0%10% ?J;sé}fapﬂeéém%meﬁﬁ@rﬁmw Tw&céapéo ﬁgﬁg the o8
exanpl €, a usefudl hucleic acid nol ecul
t geaniseaed Rythe Totipma'yead the pageems, s éva@fecteéorpira@#@mé intoggroell
ORRitHUMR: cSRAGAYelY REROABS eehrlRt We e pslp.%erasreomt\ﬁb 98Mbss,
the start S|te of the rep gene sequence, an V rep
ghishedbMerehée 19%hd an AAV cap gene sequence. 30

thl onal |y, therﬂee,sacan@un%u@ame&@ﬂtu@ﬂﬁagslgmymbeector The
lje n a vector %Eat caont ai ns

efié fraence ipferpgse cﬂ’[?é‘@&?r P'ﬁ{]tbe Tep&enR AJC start site.
C’Bﬂe| spacermfdy hevin@ 0 Bed detifie thasis, ﬁtChﬁaymSB)( rd@6H sdqfentd\6 niAdMdes,

construct conpri sSi ng t he H] %ﬁ ge vecng may 31
cYrifiepaliely fanay engpgr BEYE PAh § &2 Yy ﬁ%!’a‘f?él“@ér
f tonetni gaines whizh Gypicaltylifcofpdentostirt/stolp aanﬂbtAesltﬁﬁ The spake? éhay B8l

i S A P T A T R
csmmincd; aitdding, sequrbe mthxbuetrmscripﬁdmamnwlmmtcedlsg demm vith
SREShiBl] S A e BB B S per
eseahenyee dr yeddt @déqlswtricgmwmth ar¢ mnlM\tommeprabm iege framyanbmb or
t RORB e%eéi%%? Gffisrs OARS J&gﬁw bEbs an& (e duRY Ftb 9éfBuce erlessmn of
anot her preferred enb ronD
athie rapdiandpens8 seneprnguess, leaying téw kPl w&%&@daza@w srodmts
CQ@F&ES%? gtgqenm Ieeil Mo eh B SBRE Dl eP A RLBFoYe 15]o8 FE Lot ('

ronot er or rep pressi on

p?ocﬁh@{t 9.0 kbmélefﬁé?@b'dll‘f the mﬁgﬁqfsbwglqorbe tq @putﬁ@ Igpengo reduce the
r E&Hblﬁﬁf%@lre@%gu%oﬁr zheEBaQth; GtfeRRg leEJ"tﬁanoﬂ&pgﬂel@ th Ih§\N€VCl the

transfécted or transformed into a cel whi ¢
c wentipe oetseliitet | nduci bly expresses the T7

pol ymer ase. SeeaAW3uPBihd 2018&e(s) #d)bildinﬁ P& hnVBdpGhay E4ist in the host
1998, Thg%fpa er pptigonal_ el enent in the desi

ofeliigesigply fgy dhropg rarsiseoB I spreferpsiahng g 9a PRt of the rep an oap

| ploRing exsehle frehueed) coitelling MEPé@ressiihthe 5By ERes&ANEthAlds cell,
start sit.e
e.g., as an epxsome or by integration into the chromosome of the host cell. The methods
employed for constructing embodiments of this invention are conventional genetic

engineering or recombinant engineering techniques such as those described in the references
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15 The spacer may have any desired design; that is, it
may be a random sequence of nucl eotides, or
alternatively, it nmay encode a gene product, such as a
mar ker gene. The spacer may contain genes which
typically incorporate start/stop and pol yA sites. The
spacer nmay be a non-coding DNA sequence from a

oK YN BEIRUKATHAIES ARSIt Re HOANCOHIAB, using
sequence, a codi ng sequence w thout transcri ptl onal

ﬂwnﬂomﬂgn piovideddserimeneof sicibindles aRinay sglest endgsgian othar swiahle

ch%ﬂEJt@ hSing o M@m@ Eﬁéﬁmc@ IBS prébide§ SndXthet BB &ts, &%ﬂ&‘iﬁ@ Eth%st
are )g | adder sequenc east | add

og@amlﬁml sta}we Fomfienak g theaﬂﬁl%nafmvev ef pgmagenyléu@ sites.

from G bco or in bibtet &nf@@ifhentDTBRANRAMAL the rep BEcaB PRSI may
size sufficient to reduce expr essi on of

bPlﬁé’VPdé‘bsf%blh%hDétpfﬁ% gene products, |eaving the rep52,
rep40 andccap TRIRIRf RMdEdS expr essed at nor nal

| evel s. The lepgth of the s erefore r
from about 10 ﬂ%pa%¥“ig3‘°§tﬁﬂﬁ‘ﬁs°ﬁﬂ“§e%ﬁt? F%‘P’ésr“é %flrg‘f’n
;Jalsl@gdrtaa gdawﬁf tadRWNtidH @pipnally t}&b@ﬁlhctﬁnﬁnéybﬁ suppRed yduce
i nation,

reco
R st s PSSR B Bl P SRR e g uman
dr RveRimhaAprite Bddnotifus bdurte] sach as Mokddesgibed ddeveant/ociit Slandble

rovi di and i 0 the, host
BarSurefior e aen R g e Tt G ety L)
Mﬁrﬂﬁsesr Ve UShalh onﬂelrmm]ykpmfélred)ﬁmbddﬂfnﬁne fhedog cﬂap px odided with
%19%{; S %Hgla gepie Pé) éé(nelgl(gs énee 0 ucr:t?alﬁll PfZﬁgSn[e plodr.:?t ang/or an
lacsomhs @pe pmodtet drhe khyst perﬂtn@grcattalmothm rtaotitabganbyr sochos frd of

ﬁlt?ng Pf?ésetggn ?regﬁﬁec[mg? qg?FreﬁﬂPJ e%%%glmel% oCo(%he‘?%c{cHg 1riun.g

Avent fon are conventl onaf genetic
genep ongaeifugtios awe@mwbmm@ﬁtostedgl neering techni ques such

as those descr?fedgemﬂm ?@??&tﬁ%lgg Ezpqd\m; llt?

this specifica rovi Tarve
mpwtanmaéenomnssmumcs encmhmgrfgla Ot m finefianahilaipomiop r Adencid!

ﬁ q’!ll{]ch egprg%s?sfthesl]ﬁa L:ne de(\ggncﬁ{dEnMM D?ﬁilo \%ﬁ&h g:ssg?ﬁlie g

er Sul UCt S, usin 1 Cce spacers
PBFpeeparproduats armn%itsn@kaﬂbl Alseinglyded |aW@ane}¢goraqthel east

RB&fdAiNRYr %'a@ﬁ@%raﬁéeﬁg br fARorR] th(ﬁ'tl&%k Suef! ﬁoalh&tlons may
optional addition of polyadenylation sites. 5

badslibragtels iyoeHC oMt resoFt 1 JonYentioakasngtis susinepring s ﬁ‘“@geﬂ@ap

@Etﬁﬁcﬁ‘lbﬂo ERMncelliR a@E&Wx@ ﬂﬁtctﬂn %bio)he Bander, Q@ﬁ/ﬁll %ﬂaﬁurall@occﬂ?ﬁg
per Functi ons dd)tfcﬁté]lnagl ng host cel al so requl res

H@llb&rlavfaﬂﬁepfo §§°h A0 s fng meaﬁémg@amw“ﬁa\w\d? aghjexe
%B%Qﬂéflgﬁhfhs gextfintiaslage, ngzé\he@em_ﬁwg{uu @itge arRy be suppl i ed
a er pesyj rus. ira . ecessar
hgl per f uncltO i o)rﬁge %F‘b‘wié%f?d a’%ﬁgwﬁz&eaax,f’tr%%?g e “éf" as
wellasuiyroeesired hepa debiions, rcaxsbesmmda& usn&gumh mashs tapaiews their
descr.,i bed altl)o% gﬁrj or are a tg ?) vari et A
gPreston Bagell; Hagh OPs g RS stepheige Wﬁl& Y P P2 separdte
@akdr,ee bhedt n{ofelgeys, may bborathes sase vibhor( Uﬁﬁ\ecctbm@ﬁﬁ any vector
Er?og{}lﬁg ha)ért%{r ﬁgc?osgagz}%ognpaqéné% pﬁ%sfm&s, c‘gfmlgs anH glr%sre (}I&t&%ductigﬁ
kaitdothey krosecablrod the wector sy B2mhigesd by pryonhamﬁknowm OVt argm as

disclosed above, including transfection, infection, electroporation, liposome delivery,
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15 E4 ORF6 gene product. The host cell may contain

ot her adenoviral genes such as VAl RNA, but these
genes are not required. In a preferred enbodi nent, no
ot her adenovirus genes or gene functions are present
in the host cell. By "adenoviral DNA which expresses
the Ela gene product", it is neant any adenovirus

12 HM%%QGs@nemiqna rﬁéhavle;aemamAfcwedtﬁe@a@Mrdﬂuaeoqeﬁ dridon.

enovira expresses the 2a gene
priodlagfusinadennie AB6E.r Qre qoRRr wf therpdeagpirabgasessmayhe stahly

gf’mg GRS MR LIS bfsth@ﬁcﬁt éiﬁfétdB@Qxﬁrbﬂécﬂ a@E[%lyolneé\lo? Bxpressed

are any | el es or other nodifications of the
H@I@ isBR: rTé?P ggé rﬁé’dk‘ﬁs gyt {bp S’FP&?SSEB Grpsicatlys e ar ieme oy gably

R tatdd CartshRNSE theBéne REduR Iniah 8¢ @dpRb¥d bavly @ﬂ%%ﬂiirst&ye expressed
resort to Convenflonal g neth gn%kneerln lected
HHSIE B Ot B R N CRIVEOME 198 A3 QEe F45RoViEes Irr}awbe selecte
fndeyehdently | frﬁln  QoTRtit0wRve PRImoted,an vellitible Sromatetisral nbyive adenoviral

occurri eli,c va ts thereof. . Such .
Rorr D et sl e By suril Bt Mesat g oreanion
aﬁdfelllfeim by tileeitfterancion shte usingeiieatihgloraiuieswest caltspoksyown t o

i n.the alrt The adenovirus Ela, ElDb,

éenf’éeﬁ%rﬁi‘{;d?%ﬁ%’ B®products, as well as any
ot herDdeS|H@dCblBlAmeraf:lmgniglmﬂimeean be provided using

any neans a reSSIO

ot e D et AR i e e it P Ry nglucine

(pfbkarysﬁ{[(agabz&teﬁﬁl) sl hmf qukm‘yotmmdlspnclmgamwmﬁs Iyeagt doks and
W?anncepe I%%f:c%lgl (?I degr le\ﬁ g{s are %/ieecli)eeclifﬁg am %targ)yrmammalxan

pb@&mm&;dmgowmhodtshmtatﬂow ceilu 31313 as Mﬂ@rWﬂHl‘,Bde OTl/Eu,tBHI{ he

MRG0 1 Ros Bt AR B, 6% SYRY IR Y IR0

or’'as disclose bove, 1T nc
texla'asffmctnmrmmd emowﬁ &), 8w, Gl@Rtl apio HAl O&OnHeriGZFané primmary
obYa"g“tr %{egatgét%%gﬂ%%lt (ffegﬁhé?ﬂ?ée Igét}?lg%xﬂlgﬁgrncm&lg?hl}ﬁraln olﬁé)nthy,
fmcsxsou nat retbisrepd bermstar sTheGalection ofithe marhaliap aoealelaamgwmalhe cells
qgé}ﬁ% llﬁﬁ&?tlﬂ%f ﬁlﬁsqme){tlon! Ak ?sgﬁé%fe%f At Ralad €1 SO ORR s, t he

expresse as epl sones, or expressed
thepatestyisniumyr cefrhféc Jenmoss desirakle @ellhﬁgmapqrrm@y iRRVEYSEede other

LhANSI, Eﬁ zln}d/m PNORFG; B DA cBMtai® hrRtnér viruk Br %&h @&lld REult in
sonme of %ene products may be expressed s

mo@g@tsrs@qogﬂ @ﬁt@n@iw%%aﬂn&wﬁ%qr@afhewo mﬁlptl ﬁ@ﬁ«%&’p and it

tih &p%lemhﬁétﬁmfopﬁane@&xlan of quncaa@m.wnro@{he ﬂ@lﬁ%‘éteHTBNAb Gna
sel ected i.ndependent %g] a constitutive

mﬁefpﬁmbﬁﬁlg\e%t&WWL I5rone thathas tea andrap stably gfns}:ected in the cell.
pronoter. The pOfsHREREISusSRYinkie praei lrﬁérﬁndn )] h@st%ﬂ&ﬁdbfy c

h | t at f th b
LS oh 0 e oo S e Sl bl S
an&ﬁzﬁ‘r%l eed, hsd E@RFB}DN]@Oaxﬂ)ﬁ@gl&nmmsdrgytr@ddeadn“@aﬁtaoﬂescnbed
o K2R o o 0 GRS AE r o
bdesdribgd mel.S dragariNe 6658, 785 mahi alug be gmdkrfrepployed. (Aa!ogl.e: desirable
blﬁ)% ce!l Icc";lrlt% Psctﬁl Jnﬁxlm@rpa%erﬁwhﬁr {vﬁxcl?@ lsn.lfﬁcnedt &CJXF%%Q’S@’ORF&

S an mar nnma
Peettotteudedings qde b4 qoadiuetechuning theglovel AdVerep erldde neve! AAYeap

a1 )08 P FRBAIRE T AN
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15 species, including, without limtation, cells such
as A549, WeHI, 3T3, 10Tl/2, BHI C, MDCK, COSs 1, COS 7,
BSC 1, BSC 40, BMI 10, VERO, W38, HelLa, 293 cells
(whi ch express functional adenoviral El), Saos,

C2Cl 2, L cells, HT1080, Hep& and primary fibrobl ast,
hepat ocyte and nyobl ast cells derived from mamal s

| nCI udi ng humarthe Hﬁpﬂfa&&m of 7MEtE] act@lling foahib infventidMBhvolves

1 h
RGBS e eI R DU EUER R o rIBROFi
|f aa%tﬁrpgfmm ?nllzmg cd)rs'tertthﬁal tequues‘ Sumﬂmhiqrm iRide cDNA and
i brabl,as a
(st 2P R g R B K Sin gt T hes st n BOPgL 5Dt
tusaof ﬂbrlapﬁﬁaol@nﬂc@ntlc@%ec{ﬁﬁﬁﬁs of theradegtovitul er)d A:A)Vitgmomeany

ot h | Lus ger ' u

LIS h R LSRR Aol ol e PR BRSR
pn@hhslewmknpmfnd@'m&@snmcmtlde segutmaqaabl e of infection or
transfection of . i

DA T 25 prafBRds REROESRL AR ool LGNS FL R
cmé maj also lrmcon‘@bshamﬁlrtgawh@mabklwwrtqam51@14%1 @disament hediscussed
e agl}?ut%@sgw?&tl&ielllll pﬂéﬁﬁéd'@mbkd}mgd? Staﬂ&a‘?ﬁ@?&fe&tﬁﬁ%ﬂﬂl@l@s are

ost transforne e sequen

erred dign§alQprapsigtiony elegtmamwtnncwd@smfeptemé:ﬁ/éo:hleid Wi th

t REnovREEARY VeSS ﬂomelﬁﬁlﬁs SRR & tmﬁ’:ﬁe%rﬁﬂgdr@y cel] line HEK
construct carrying the mnigene as destrib bove.
SHOAKe euas fridasyreld Hinccapiaiaiog funstiong gdenayifus Ei E@@S whleltwouées
BrafR-aliRe B R 9463) , or those 30 descri bed |n U. S

Pat ent Klo 5, 658, 785, ma)@ | so be sinmlarly enployed.

Anot her desi r abltse ¥ A AVsbased yasiera vhish ?rﬁéeﬁ?fafﬁdﬁﬁﬁﬁ‘e of skill
ARV aFePend AR 10PgB ddlivers W sbledtddaidbt cbIR aRX B &S aF)f]pa@c?EsG

Yet other cell lines can be constructed using
n¥REMO A?&VaWéib"“aFHH‘?OGPS RaveY7 heyg peerfoundsia g dHpasPaprlatione

| mmeﬂ; eI stu&és sht@ np ﬁﬁlﬁﬂlzﬂ{glaﬁ)tibodlés iR ey %onﬁ@hhd afsMheieng
Suc

to this in pnvol ves
- Soruliits Y s P PR AL et TRy snscis
b&om amm Kelsérbtpgetivastidolated] Ofe SFGIEIN B1thd DALy rb£NN PricphdeSher

g B SR TR (e AR e S P B erigy of

atechniquies ledwa bahee ofskilidethe hirt.oOmermhay pimilady mbpagamu etheaiaiade
S es h n
o T4 PR5FeBbinbd AR M i BRP o AR SerwB S
an@wamagaeure smfdrlab bethe mestonomsedwh the hthplmowl de M dfehcdeenticad
nucl eotide s eq“ﬂ'ﬂ% ne Lf]stkflﬂﬁ H’l%tclljt o8 rga(dll% Pxfde%lu? &l?étl% AA@?
pl asm ds or vi ruses nto
aswuanptsiod the dhvergion gantbe cdamlmslasedlfwommtﬂaset dnd ogm \hﬂab@ctol
a t
§ eteﬁl Iﬁ)é 2{\?1'6(72% Qhasﬁp'lr‘}i%gn?%ené&hw %ﬁgh@l onk Qf“skdl in Ale art can
r&adibfsele‘tt othar Fagmpiis efulessnoxgl AAVigsaame of thy invexgtigR@r use in a variety
t Bﬁ'&%{\ﬁ&ﬁd InGRLr AV Gdcf LysRRG! Siich Qéators%pgéngsrmdyﬁrtcﬁfag 'e%n by
)}(F@rl d adenovirus/ AAV vectors into cell [ines 'such as
U SR EIFSFS rRP’é:V“NfeéwéiFm@e‘ﬂ"PseF’|aﬁ‘§adFIEP(‘ra12993°"(Saa"‘mﬂann
k bBeY sdilibn drities \ﬁé@tﬁi Fhtethd @ ndt W Nt 8f thasleRMihvetifonE!

genes whi ch pr osﬂl trans-acting El proteins
us, the invention further provides vectors generated using the

nucleic acid and amino acid sequences of the novel AAV of the invention. Such vectors are
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15 These novel AAV-based vectors which are generated
by one of skill in the art are beneficial for gene
delivery to sel ected host cells and gene therapy
patients since no neutralization antibodies to AAVY
have been found in the human popul ation. Further,
early studies show no neutralizing antibodies in cyno

useflIP B §Varﬁs%f§>tiﬂp&ﬁ§mﬁﬁﬂxngﬁm‘mll\&tyl b tierapeuti molsgesendifr 4550,
Cross- react|V|

in vgpriReregimens- P?"Bﬂﬂ){w dgsr'lil\x@%{ﬁ for dEle %ﬂﬁéﬁg@gm(ﬁyléoulets he

I sol ated. One
rec@hibifdet AA VI dantining @apsidsrafithe mdlﬁlﬁw pﬁ'tb@ay@tl@t Hgse, qf

viral vectors,cont | ceine
B R T e e et
reghifer, RS €orab-daiely ofianytblkiee, ar for detiwesy ke igwmynpasp fiiplt
prepare still other rAAV viral vectors containing
AAV7 sequence and AAV capsi ds of anot her serotype.
VSi mR'e@ﬁnb@@LVHﬁh@gesdmses Toerebfrred by the vectors based

of éléi?’g i telg% 113131&5 g?S{crABA thgrfem,t&g { Jﬁ“ﬁm QA ma ?generﬂélﬁAAKme

rea erstand that the

haf Y7 capSie Qﬂﬁﬁmssemfype bihé inveatien, etna rtoam‘ cppsidicanipfping one or
adapted for use t nfdtoRlof W€ l&Htion. In one

m%‘?§?véhfgagfrl§iﬂs Oﬁ '\IA‘{JY I%\E}%& t{g’%?en VI VO

ene :
enfbRUInéRY ¥ fullSerpt capshcyfrommemgic setgtypel .8 AL KElS %QtIDé\I(Qi 2] can be
utgﬁé"f IHxléXr}oﬁv GEtodh u%ehF 1 fif BRI Ay BeBnBSIhid AR GEE

variety of rAAV andf_
mﬂﬁkfrc frifghdntsel s mva@y@tyengf theSiprantionefised ﬁrsfrg%\ylglnsgq%s rom

C V Edﬂ%lnrdﬂsexsmore of the novel
a g?f/?egﬁtgd BA vggré@gnllgd?%a\r{ﬁgéégm 6% denovi r \@
hwmlfagablecbglm squeSeds ofan dHhV et Ott/m 8‘%@’6’&‘&9?' éﬁ%ri‘aé' it
BSBEY in cbhéRidtd Bftaining b, virklve
uf’ ﬂ\/ Y(sﬁéri%l&ﬁést ﬁg?%g?%lsﬁg‘g% vectors generated using the
nonseirabsegueancesd and ami no aci d sequences of the novel AAV
of tn%ul\ b Emnb/gﬁpateﬁ%t&né’&%h‘ﬂ"lrSth@ﬁleonﬁimUGcﬁlﬁeﬂt tiiabcertain
vari ety ? , 1 ncludi nP or. del i,ver %/n}o cample
stlhepapéthe|uo'emft§)h@(tlbb°e@“!§lﬁ’é‘l¥8?l Syued fof Gerigju, Psef. for example,

ve?e,"tglls Uﬁgds?n Ragy 'ca?p‘éid?lif* e idl@ntibpdd gardontarlghebll angted/foodse in

e wreat Vel Syl AT SR HIE PO, SFALLQ !

QhOEbr us¥ @Pﬁu% U?s@eﬂﬁffsﬁdu%amﬁ e hetist limyedemy ehe of AN in the art may
sequences of nvent

I r
ytidigg thesp yeotys g)r dcﬁlflcay t%ca ed éT’ ‘ t‘);%e%/,gls&]géjg'r%%{xsn FYI%? vgc?o §garsed
%%h bi& Mpsids off Be irlvention age be uskd o flelivary toRbaso atvitiea ealls, tissues or

iruses And Uses Thereof Using the techniques
eHEri bed herein, one of skill in the art nmay generate
a rAAY h@eihﬂ@—yaf']:ﬂﬂﬁgbnb of a novel serotype of the

i nvention, or nov

novel frad %I}ﬂﬂ'gl aspec gﬁh %e Stgnrvo%% E‘W‘Sen o g&f dg-lgfe%"fﬁ
Eishad toaf hdshehithniverites gasfebtingon efec@mlpqi@most cgll wnth a vector
TF%"E@C Iﬁ“ﬁl@p s%%ﬁsclcgo tﬁgﬂ}&@ o?{ &tl%f?rlolgt}mﬁ ’fox QelBlery aft"Well

I n anot
eAGACt AR of skillfinithb at gnigaretno@abrsit@owaﬁﬁhwesg%tﬁw%éd

whi ch cont o1§de‘3{1]a%le e?r{bom'él? the ﬁ%ﬁﬁ&t ﬁo@&es@nﬁ@ﬁd@fon AAV-
serotype of X nvention fused in frame with

sRaleH deivedyrod Atransgrse ey hosle ﬁé@ﬂ@@ow% frapsfgane g ffecting 2
exanmpl e, a rAAV may contain one or nore of the novel

15 hypervari abl e regi on sequences of an AAV serotype
of the invention. Alternatively, the
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uni que AAV serotypes of the invention may be used in
constructs containing other viral or non-vira

sequences. It will be readily apparent to one of skil
in the art one enbodinent, that certain serotypes of
the invention will be particularly well suited for

certain uses. For exanple, 20 vectors based on AAV7

s?lac!%asdl 35 cgfl wh tﬁ]g 1e'c5}?{tﬁ%f Va1 ReetBr &ﬂfatnir&léls%étéﬁ t%igl:ne%ﬁﬂér@&'

ereas vectors based on rh
cprkrbl zgseqapsqswcbfhrctch@prewﬁl@wﬁar&’r@%&%}ﬁﬁlﬁ@ﬂ%l y vvel |

suited f ogpfrkﬁlgllyj QséﬂﬁEQroﬂiﬁgﬁos%aﬁéQﬁstﬂﬁ%@ £o? thR pRsdhod of
so limted and "one of in the art may utilize

aoiieseliss ioretspisd ABY By e‘f xﬂﬂtﬂaj optspryrforgals |f°ftd§*ﬁ%§g neutralizing
a*nht?'o%&é‘é‘ §re%u%&lﬁﬂ§ thoSUF KIAR fn thy/ B€ 'THE Seld2BSEST sudhp@ Bssit lb ﬁd$t a

capsid he i nvention na be used faqr d ery M: 0
risgn Qhthctigh BN, S S e o %‘"@3‘6%3 3);pde-sta (e

1994y ante KW, (O MalKigd & @@Hﬁm&r)’Ga’ﬁB thé?rh}zfy, RETTALS ,(M‘éuhhe 1,188y e he

I nventl on

rovi des a
RO Rt RS RO s VP Binit sgpsig protin
frﬂxfpﬁﬁfcblbl@e@tﬁehle pletfledfosticlival) engbg Ithezziblmelttoﬁ neﬁtrahzmg
ner.at e ences of the of the
U%Q?SHWﬁWEQFW%&?Nﬁag STivery are well 30 known to
t hose of dkbielasperk df khis naattiod atheldedivery nitectar Withd seltteohAYf
T e
@Badtypeewv odpsid ptonteam Sireitvelyt the deliba of vedthi withrmsitehoayel AAV capsid
tran sfecting,o st
exg'felms\&? ﬁ‘lﬁ mg(ex} ion fhdy b n%% & fbl t’f&al{' b g%lﬁe v?aei \?e%ﬁgxtﬂ“@

Vira or contalning a
Sﬁﬁe&ﬁt @ﬂbt)tpb ans/gepsid proteier Thisegene daliverpvia oAA ¥ eeptashipassbe used

#}} &pgiltrg ne aa) thQfa (ﬁec'c'teg 'ﬂostt bé?lr %@lfﬁ@dsueﬁglcﬁﬁ}pﬂnﬁimi}en ed rAAV

I“onal

- Meatst carysiesee framﬁgetlh@ ﬂmf@stehé@ vegtor, it thicpeigpauently @dnamlstel ed

32 gl c%o%ga g ﬁly Bl%elo@gé’s‘wﬂlﬁtcﬁ’ff&?roﬂ%l%ef%stfvéb’tdmpé ek&Miple,

|z n dies are well known to
ttifv(fsrst vocﬁtoxsms M\W gapsig @romms [SER D NOr2dsubsetienty adpinistessd

%I?&@'X ma? hﬂ/g(:ap@d gl‘d@lﬁs@éléc‘%& fﬂ)f'n e{nhﬁ e %&@gb%rob@éfsgfg&lgﬁigk AAV],
(AveY% I?‘I\A\@Q ?‘)AtvéﬁdAW 4, AANG ﬁm\/ﬁ 8, Ae(}Vldl, and , @5RROT the other

I.E?erl ANy ca%snﬂ‘s7genﬂ§e'§l l'{cNﬁirxﬁJPudlng, WS hmliﬁh& AEB U2 86,01, C2,

I S assay det er m ne %&'?Ag ¥4§tor45
ﬁnﬁéﬁnﬁﬁd ‘é%ﬁy§$3d5 ﬁr38’t?@?145223(§15223 lﬂa?%%: 285
a!4ezt B3 l@ﬁ @,Qrseﬂzlgaonz tgixlmzx(;aeuztSAea.zng  4DyB e, 4hERNEe, 40821, 43-
neutralizin ant.i podi S
U5V 07114 00 DER 096 16, s Lok gl oo
of vector whédbore- &@drmﬁﬁlecbmﬁmﬁ{nt veas indy per detiedredso Imglcells

d f . Wit h
PRSI TRV S R
t depateld daeriey, nodk bvathtminemdl t©oh hotnlveer nnmhehanmmmﬁapsriadent
R ?t%x@cé P{’;n%; méty ére,]ag\{ ect%crl1 b oﬂk%i:ﬁché}?e aaQt %{'19\;/ ?t\ﬂle mdlcatlon

or W
sfar Whigpthe Addifec apsmdupct@ct @on examhlgsone géiable d@mr\rrec#tgdes\ml@ne
V vecto
gl oay be dtr PIOS Ceﬁal@xggy offbggfrfn‘égﬁéﬁonggerke pqgslphéf@d'uYfexte@

subsequent
asihner)J Sther exgmplag\parriers include sterile salme, lactose, sucrose calclum phosphate,
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vectors carry the sane transgene as the first rAAV
vector, but the subsequently adm nistered vectors
contain capsid proteins of serotypes which differ from
the first vector. For exanple, if a first vector has
AAV7 capsid proteins [SEQ ID NO 2], subsequently

adm ni stered 20 vectors may have capsid proteins
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condition being treated, the age, weight and health of
the patient, and nmay thus vary anong patients. For
exanpl e, a therapeutically effective human dosage of
the viral vector is 20 generally in the range of from
about 1 m to about 100 ml of sol ution containing
concentrations of fromabout I x 109 to | x 1016
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hydr oxyl ase. O her useful transgene products include
proteins that regulate the inmune 20 system
including, without limtation, cytokines and
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gl ucosi dase, pyruvate carboxyl ate, hepatic
phosphoryl ase, phosphoryl ase ki nase, glycine

decar boxyl ase, Hprotein, T-protein, a cystic fibrosis
transmenbrane regul ator (CFTR) 20 sequence, and a
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aut oi mmune thyroiditis, reactive arthritis, ankyl osing
spondylitis, scleroderma, polynyositis,

dermat onyositis, psoriasis, vasculitis, Wgener's
granul omatosi s, Crohn's disease and 20 ul cerative
colitis. Each of these diseases is characterized by T
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cma@lnwd pwefdampyr, anﬁmwlmovuruscwludveschademmnmetorsodyncytxal virus.
( poulfmgﬁz)g vwis dya;?sﬁﬂ xrﬁtﬁe faﬂl l? GrrtlL &ﬁoﬂx?%ﬁhé 4 éuﬁab\fé doiee of

porC| ne transm Ssi astroenteri
\Angiges (¢-pi t@g HAFpmt@m the I‘Hgﬁﬁgg} ihe hlamv,xfgs family includes the genera
e&l‘ﬁ?&Q/h@J (@gﬁ'f@xlnla eh&pha\fih{ ys Cﬁo@éeﬁ}:hlegoeirﬁsrtﬁlﬂ ‘V‘;lﬁ? Fé\QH Shantavirus
perltonltls VI rus cas I ne enteric coronawrus
((@reyals sadienehoeis S EnAvDr RO it §Yairobisbpen disease) and various
I @2Righed KinYaviEee AN bich R8s fal‘MW [$r6VidBBY sGuRde? a&t@&lsqgm@ncm
cold and/or non-A B ? patitis. Wthint
A A A0 fev ereyinpsa phhp fFovipug @aky 'Wfsg@er&en?rwpw&é mﬁwmsmwhwh

(@50 acutt) dafbedrbriis mlmtldlrbr?§ cmslomesnand cHavitdl(e8loedd TiedreRer,
or Spik rotein, called HE 15 or

heTPRg8T @Fﬁg?’f‘séle‘i 6§@)’haéﬂ 1o (not present in all
coronavi ruses), or N (nucleocapsid). Still other
antigens nmay be targeted agai nst the rhabdovirus
famly, which includes the genera vesiculovirus

(e.g., Vesicular Stonatltls V'rus) and the genera
IyssaV|rus (e.q.
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rabies). Wthin the rhabdovirus famly, suitable
antigens may be derived fromthe G protein or the N
protein. The famly filoviridae, which includes
henorrhagi c fever viruses such as 20 Marburg and Ebol a
virus may be a suitable source of antigens. The
paranyxovirus famly includes parainfluenza Virus
Type 1, e aitmfikusdazily ivlvdasthd ;qba"arﬁn,ly drowivivénal which
i.nf | (3 fJ U Vi

o3 ke pHERG fon s bR s St R G S 4
HILVRNelastriringl(wiich énabidesshumas imoinpdellieinssy vires (Bidle, pash
rﬁﬂiﬁgﬁ%lee}r{éf Vil (93@6 E{T\g&%/ %&gg&ﬁ mlﬁﬁ @ﬁhse(f \gneguxﬁr’igglfect?ou
arRpEREYitUp.nd mum@vsmn@)s Brfieen e HOE mdsSIVi many su@bblaaegsmsfha@d

b¥ntaBicAbdaRBd EAidady &rsuaa&y w,mslussof@m&bie%ﬁ ar?cﬁéeﬂ/%? i fRns

source of antigen rotein,
ingluge ayitagut hmﬁetlona%maqsuppgylff ‘é}ﬁi iVyR4 | Ted el Revragpinseasavell
aPPhR @MiapMent{ t@ajed)ff W Mok ch@mﬂlﬁddﬁicaﬁtﬁs {RsS }1 ens have

phl ebavi rus t Val Iey Fever), hantavirus remal a

bFf‘é‘ dascn%ﬁ%ﬁgh 2fiigras fowhrswgoposewgﬁ Ingtyn fathose Rﬁﬁkﬂ‘dbthe aiitelqs

e@un%aﬁﬁ)ma@@@lea aEéqQélfce edésaﬁgsmg Bededy lmg aYd VMSES; Tal BRI Rev,
arenavi r us am source ant | g}ggs

a%i@%—'ls?fg‘ier B@T\?Imﬁos%?n?jg L‘g% @ad‘ﬁféi\ﬁéﬁ PR?FGF'U%‘“C*’PPI despréngd inffsPatent
sfoambdey Sed) @lssld@SHIVAI SBNBORINE BRVHVEEH D, HOB@wch e, (WAL

TSP RO DR AreF, e 5Pl ik 76 e 2000,

mab @fms(ohwhimﬂs)therdbﬂhihm& deiheeydnRhe ok f coRbiQioh 91 GsHaate
ef{;) etroYl rus famly includes the sub-famly
VS ?:rf)?r 14 1% WW°kh  enconpasses such human and

veterin ar"l;heqbama\&ilas fasly treludesahd wbkkzedﬂy®olybrhm useb R and
|ncl des

t
BN s En] t sibely prpliofey 5 oGP e b ERe ey
pwigregsondBbafiljonfad] Tlmeadenmturscfdﬁfyl mmmytmmmx ATb, )o(RD 03B.)

s N el R T
(fybmnaesi),rfﬁlbeqbarandommvmsacdnlhcypatwvsesi adtpedtine paeovirh € SThe
hgxfpes%HﬁsIt?]m n)emgllxc\fés mQuﬁa¥ll9€}%} agggﬁsvmn%loﬁ%cltmc\cl)mmlgﬁgi%y t&ﬁ d

[Tmtatio g l%é(F
greoye hppiexeirps(HSY: 1), vagieelloviris magldbmblgmtcsllatzhmbamﬂ the

shideapflgl 'oétéhQFbesv%n\é@ rWh%thchemgéeanSxﬁ I@%t g{kglo(uﬁlstﬂtf@ﬁ‘?

antigens have been describ S antigens’ for
mueraegplayipekaad HlesulkFaiily stramebgepswiringe, sikich IlncllldeSttmemret

[¥hody 9pt§0$1@ WBQ/ (B@H&tsqﬁﬁ(ph%ﬁh)eﬁ?ecﬁ’oﬁ ﬂglllb%g&lgltlg %agéfi(‘s'ﬁ%ee}sg e

V%twn rb?d(‘ﬁoéi”#s Thswv"@' fgmlly Medeﬁtba isyh- @mlhget@rquwemm
vW'Uhcéﬂcdm%aQ&Stﬁé %/h@ﬁi 01&}Fbpy§1rﬁ’?(t\ﬁﬂéla (FnaBf, 6@1%6\7' el (C0§Jp§)8),

the H V and roteins described in Bar ouch
PawapoxylruswvmﬂxerS» ARV DA oD Ry I iRV zoCEng the SRR
eﬂuaﬁm@xvﬁhaealme Bepa@iacRus fAAR: ifrdldihé ﬁep’-mﬁd B 28R 1bne Th ese
g | ﬁl(gs or gﬁﬁbun ts ttbia]ereof Eﬂm{ | ivered al on
plassifie GRS IMRLEE 3h bt Tl soa P Se“w&‘%ecﬁ%’até‘rs df"iadﬁvSa still
omengi-a(ésdu&ei xﬁﬁy indlinde apap e tious brsdl didkdsy/viiud hdusbesnet &Slratory
navi | ruses
B R HEIRS S0 ralbinrtat mims R A v
variousBheeglhmditis virysesogr essi on of papill oma). The

adenovirus famly includes viruses (EX, AD7, ARD,
0 B.)
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whi ch cause respiratory di sease and/or enteritis. The
parvovirus famly feline parvovirus 20 (feline
enteritis), feline panl eucopeniavirus, canine
parvovirus, and porcine parvovirus. The herpesvirus
famly includes the sub-fam |y al phaherpesvirinae,
whi ch enconpasses the genera sinplexvirus (HSVI,
HSVI 1), hspreehtimeitionsay plseendenpass immunagsnsivdishjag useful to
oster) and i
‘W‘WEIZ& i hurmgn oéhghel}]uér?g Qrg&?irﬁ'ﬁebfst Ptﬁér%gtﬁ(gggfé‘ssi}{dl&dlr%%@oten Whiugg),
pdiasitio imgairwlsmu 8) mlan@llularepagms high infect human and non-human

q%a%asgg{ Sn? ol Linb D38 (:E\g@l Z‘gelf %Lrﬁ'ﬂéas%f Bﬁﬁrlg%ﬁ‘t%g%nsaﬁclude

VI Tus, tt's | ynphoma), 1 nfectious
peniigend gravipesitivesocchaeludke psetmos@cas gaphylopagel; ang epptococei.

P%:cp%gxl}lg gﬂX lnrnlé%ﬁl \g)ocx RRNYL &Hﬁngfo@d&tls}’go'n%l:éﬂg exsatHodic enterlc

poxviri nae, enconpasses

glgarregealvc)b@hbplebm entgEobpoiasiareat; QS%‘WW%W)"“’ *’r?ﬁF“‘%/%“tflm n| a

nﬁ(gﬁ%\p%kaldosmpﬁfn%‘ﬂmﬁvéhfg@ﬁa, h@\ﬂo&ﬁl’&k‘|nfobb$cellaCHMub;faﬁ>(thbtUS
epori poxvi rus, sui poxvi rus, Fd t he sy m %
s the

canessharpeid)i h"FCﬁ%PeFm’I’H@l“H’élﬂféﬂ%‘Fa(V b caupes i qr‘i}“‘? et

( Q@Llla? 'sﬁe;%b\iémdé%on@f&mi’sQnmﬁluaﬁa%ffamqﬁs;wawalMrumb may
e Sul

'e source of antigens titis delta
hvtpmmonogft@aenes aysipslothyix Fhé‘F‘%aHlﬁecé@?”ﬁ"g‘ifml’ ‘H’g %@ége’ Hi an
iRReL); bterd W Sbradl GRRER); &’dnbthﬁoﬁ(@raﬁlﬂcﬁm?d lﬁlghmale) and
respiratory and r%ﬁ@quctlve %& r one E%W Bgl
baitqmeliasisy ste%’sa%ﬁaFSf/ b RafIgERI 2B ABHFPAPHAdPG i tetapys; pRluismy
oHRF QMR ERGaRadid; leh®syy hxfd&ﬁl&ﬁmye‘%acﬂéﬂe mt&g&ﬂb;spilldthaﬂt i on
n¢coMpass i mun u
A M R e
1BsPRERN StHeNimledtiing Qhulbaﬂ(by dligha l,pathmgag bacter xpaldastiwgeﬁlc funfgl
ani sns_or .mul ti | ul.ar, paras ect
AR AR SO R et Pap pLSBERS} BRoalits

cance
dé@dldlo@d’m}tcum candidlabis, abperitiokie andhudoanycesis; sloroprichbsisgens

| ncqm/gtpg% %Etgtgglgﬂ%ﬁos%r %rulc‘%’gc%lls&lrlgc%to&gg&' ch}o&%l'n%%?s and
d%aﬂdmg@uasm Rjtlensial eg‘a'tmnsenwldcE}'phumvtﬂad@cltyé‘rﬁqmgm@g@t@gS
%}l] no@%gcg%ltd gﬂ il(tgttSI &%QI £xaft] e%f rﬁyc&%gsﬁﬂ}aﬂhe&%&&éﬁ 1113?&1'01114 i

eriace
aeludeemmmatasm prauradrdhe; 1@mk@g@hqlma Yenéreul; tittdcesis; and perinatal

1?aénry ka}(\e\?&qon bgcﬁcgaﬂc el Mbéngﬁss pﬁ%g@?ﬁ@“oﬁazoahﬁ and

Ses ancr ol . brucell a;
Faiminihs edd infectiohaprodisedsthgr m igcipde; a‘!}‘ﬁ‘@@ﬁ‘sﬁ Riplatip lefshyaniasis;

¥ %a%s?xfnﬂ id: Qoxo glgs?ﬁogl's' rﬁzleztn@qrst@ L -G RLPR RS Todplasma gondii;,

non ornl spiril G am 05|t|ve baci |l li

bmslvéeglarﬂla@w drishigosig ﬁ@ews@@éﬁr@gomlaéwﬁm@ﬂeaﬂrﬁm%des or
?Q&é@agpéésﬁﬂe?\@ape@&ﬁ,yn@a%ger i um di pht her i a

| phtheri a): cholera; t hr.ac

donovanos iNany gF thess PEsARISTS AP ’rfg’f‘%%pmdéé\% hebeg?‘ F%’ﬁBTelno& s.

te SRS 65 the Temed de]Dls@ﬁE b&g@n[(cna)w Beﬁaﬁblb:ﬁ obHeitemi Bluman
i ncl ude tetanus;

Semisese UL p%agexp%]gg gyg;we %m%ptlsl&wéllse W}T;ggoggal a arcféa For example,
E’eﬂﬁé&%gu ols@iéal B tindludd, Badilsemeedais (uirugleClayinin baylimm

LLERALSTRRISS, R QLR D i

ma&;bﬂg-qmmqa)emd airal heimgeitapio feeeri © of whigh are purrcelntlod@asmﬁed as
actinonmycosi s; nocardi osis; cryptococcosis,

bl ast omycosis, histoplasnosis and cocci di oi domycosi s;
candi di asi s, aspergillosis%4and mucori - nycosi s;
sporotrichosis;
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par acocci di odonycosi s, petriellidiosis, torulopsosis,
mycet oma and chrononycosis; and 20 dermat ophyt osi s.

Ri ckettsial infections include Typhus fever, Rocky
Mountain spotted fever, Q fever, and Rickettsial pox.
Exanpl es of nycopl asi na and chl anydi al infections

i ncl ude: nycopl asma pneunoni ae; |yi-nphogranul oma
VestezowingepsiCotidbdwiret (Qrfdvep)eBiunalh aﬂ>e01e§¢bl-@81]/cﬁisﬁ!Burkholde; ia

th
R, K B P R e BERO P Rifedtens end
tlﬁ.é@)@bgﬁ:pqxln@tonxab Stapliyloaedoirscepeces anditheir tozins (e&ﬂcﬁ)fdiﬁiﬁ)aﬁl &fwhich
2R &{rﬁéw}:@a?md §§C§teg]_é@(£)%ght§"sdq9ﬁli A VLELE% IIB égﬁlssss ngch are

carinii; Trichans asi na gondi
FrEPHY slepsified oy St Soagens.{1n ddttiastliser oxgphinst, DADNBRS) S:
r%ﬁﬁ&ﬁ@&ffel@eﬁlﬁr@e{sﬁﬁiﬁ%sm%r be 154nH?%ﬁ1d/§%e&ﬁ§&%ﬁlg & purpose /ubﬁhe

n% i nfections. ese organi s
thB%‘Fen ét Wit Geisadly Uﬂ%éﬂf‘?@sfhahtaqub wastors dnd otheri don&mdctb;tesmhhed

GRPvireAr& use Al toEISBAHBgRPNGth Rlesd dr s, vpﬁﬁgrtﬁefﬁ&zms ns,Or gther by-
30 Services, USA agent’s h

n
H’é?ffé“’tﬁ'd{’hé‘ﬁ’t"f‘ preyegtangsptraahinfsrtianag piben admrieaeq@sons mh these
ebielogitabagestone of these bi ol ogi cal agents, include,

Baci | |l us ant hraci s Cl.ostridi um botul i num
and its t OQ%IW EE%?&{’?EHWOVQF e fvapioaq delipgs iragunopens against

\(}tbﬂ; vaphide regiomof tﬁSFr&Illh €K hn inkrhe @dsﬁrﬁhk# idcludikl ETIRNS ]l;lﬁnv\llﬁate h
c .fever 0
e Eert M s oAt 'Se(giggevw?%aw‘@ngblwea@emfsT cell
Geoep®tsl (ACRY mhieh brie inyQvédaiM Ee) discBicthieR)! Heéh hR@&EBRd. These TCRs
(; dyeq}gggnﬂ& Bu g q%d Ila .mallei (glanders),
CI NUS™’co ”‘i 17 Shusslelivery ofiaciieit asid sepuence that encodes
Gt st Dnai)flﬁmmlybeptldmg\élmshcalaﬁi imrhéng r&s@dﬁlsd"thét@ﬁﬁ kalré%f‘T cells

cies an heir toxin
cgﬁ{h&%{% Igl)\( n tlp?e S?lFlOSl? | sgheral 5Peé1f{.9 dftrlquﬁtrf%}ons of TCRs which

: quglgngqd@dthagse@am@cuew Baageired Tmmmsp@mwmv@diwﬂlo

tl
LT S WOR SR .
afieit ypimmpperssponse ¢hdt will tatget ff@pl(snwoy/eat IS fri selﬂ:rodﬁma, federal
'sgé‘d"ﬁd \fahﬁfﬁe @Qg{s of Téi?@sequéélﬁoarre i g irl REG; etaﬁeq}av? lhegn é]al,ag erized.

future,
v@‘é“-‘tsi)T%RSa'ﬁﬂl“iﬁch@ V-& dnkkand é’lﬂsl 6d‘é$-é€,| Yre%l Vohbt, ¥l SAv @16,

WD $Hdnd V- B IThsedelipend 6191%5]61(: EQ%Bﬁﬁﬁeeth%r 9%%@&5 \')\Easé pne of

\ﬁ ruses, their toxins or ot

pgse P%}‘Péia‘éiﬁ% will sl ipmengtrespprise état wif tmet SreHbrinativens e
rselatiér@ns W th these 10 biol ogi cal agents.
Adninistrnﬁﬂon of the vectors of the invention to

del i ver i nrtH?B ’één‘é?“ar@ &pniRing ARY saercantishe inysintion ody tehe
Tekeldduisiag b ﬁﬁﬂie st irdFAREAE Aﬁﬁﬁ&? Bﬁs‘%cﬂ r@ﬁ]ngﬁjs' Hﬂgeh&yr&s&rﬁ:ed in

te unat ol d
Trgf P PP o oot PO LENOGEIiDEd NietsbPI2000,
neogptaxddy (eféctRsy. whi ch are involved in the di sease
have been § ﬁractgrlzed These ,Qgi 15 i nclude V-3,
V-14, V- 17 SARRE0PE. ’egf’ﬂ?j’étyp&é iy iyalyp theradministation of a RaYAd

fog upimed)tbhad v&tmctmd:ame tieetimmemesdystenn & sedondl,a6ster, administration

RAMASREbALS ! ioPllGHdaR R LATMRE LERRODSE, LAl WLt
(cM@)img sehen altizgp émoxfelembmmera,hheemvmgmmswdbfs a MelfSd ¥Wirfting
are involved in the di sease have been characteri zed.
These TCRs include V-7 and V(X-10.
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Thus, delivery of a nucleic acid sequence that encodes

at | east one of these polypeptides will 20 elicit an

i mmune response that will target T cells involved in

M5. In scleroderma, several specific variable regions

of TCRs which are involved in the di sease have been

characterized. These TCRs include V-6, V-8, V-14 and

\dad Mi),stldganmnuﬁéaesions&/&-a]sé]ﬁcté@anﬁgeﬁ by Vﬂrvlnr@,a pla\!ﬂl'dlaﬁuﬁf]@tor
nol ecul e that

S se U Ryen B LY ool S vl Vrp@feriabipeiia seatnes of

ghd ipventiamn | nmune response t hat wil target T cells

i nvol ved. | r t i.on vector

cont ai niqlﬁg& oéglmﬁet ﬁ%‘gg % oogﬁeé RV e %é R ) of

d@lqiwmieﬁﬁm thagrime mdr’qmeboazssveh icleg iSes B.g RR\/ a.fnlaﬁI scleaée

gz‘eég |r89e Zﬁ I&‘;' ?ch2%%8&%%&11:‘3??851588@5 r%x}l% 9 4e6preiﬂm|of grﬂé;&
IVHbuais ywefu QDEPner afingeo nrpmmr@dorbyagamﬁtdﬂ&mne SIVSWRehexample, a

gﬁﬂrlnﬂgllug?lﬁgi clieggfg'ﬂmg D’&R}lﬁ Fblc¥ind O?(roanx %n\g Q‘%t and Rey fiomg
tsiefsitiapgripth S ltersrivel t&g@ﬁ’e@ngﬂtpl y@ldﬂ?v{dl Erydoddiesred.
adm ni sHEWéveQ the pintBodt defitEhldr MRR]im AR mzﬁtlljo%r}orﬁv orto

rot ein or a reconbi nant \A rus carryil ng
e%%?&i Hdheseratesan Bonexagwir, piminphey @vﬁrb@cﬁchmng wttkmaﬁrst chlmp

n/rammfuﬁnn\@ﬁth@l%&e@bma gv@tﬁa%bm{ﬁ ‘%ct@l“g 1K}ﬁpstl ng
an i nmune response to ect ed antlgé% b I'vering

£OPPLign a°lﬁﬁkw1&/@&%r6lﬂeﬂ '&Salrf inyrqtejn andlnane prg@:nmp!c el poimed

h))éoi’ﬁ @Qfieh Rgh pr@vx&b a prifedtiVe PmMBE fedfon&Ah iR 'vm(xf1 gacép‘avor other
e |nvent|0n In one enb IEI

C‘liﬁ’g r(?B‘s‘t’h'?héé‘? giBen; iH 4 dn M‘PB‘%@F&W@@W% ﬂ& prime-

rhabstt refglineh rdvrd s‘mm e g¥febtiRut &R '
efg Provile e gl T B g{sasﬁ Re ug%&hve\{% ?Jafs for

%Fﬁt on; hé Hreif@%e qér%ézgncgtlw?rtvylmh&e&pﬁ ishsige ﬁ‘i’ﬁ“ﬂ@r@d
expressi o nTI&fprlpm@t\@d:d’he nﬁy:bbl El_tlllngﬁlstbh’g@%:#%/l ldcu?:hteg ﬁﬂﬁ‘erlﬁtﬂ' 19
e S an or exa np a
[S{Q’Ii\ ‘@%‘"ﬁ%‘t RS ety QP Arbe ‘%e"“é%?d‘““% fo WRigh the dgsixedan@ungpr
arm;boxﬁnm beifigtargeeed dTlReuveﬁﬁ@m; fot llﬁaitﬁgg ﬂlﬁfa\ﬁ}aﬁl}ﬁ 6F ditRd of injection(s)
an -1 Env is

| Sl ,
?eﬂoet[lc aana% %lbahg ng(*} b rRath[ehgieﬁp}nHJg SBB srgcpmpagéqs H@aﬁrgenéfeglmens
nigtichl inaide e dingle doatmudns@twfﬁnh if edminidtevedouil ) dax@e\béc\@ oy Of

0 ek R 'Rl AR k08 B o R rripeilsccr
feontpining Qettyg,en[gb@g tl () n@towbmh 5@u5d@dﬂ9ﬂld0iﬂ canerV AQltdrable fiming
VX'nfotx‘nt%x d&%@ﬁx\e ‘bhxﬂmg RN @caﬁé’}]%mb&ﬁwﬁl}] n:gcqsebetvdet Sag)lg{t llpg to

pr ot ein form one or exa

r38eHt A P00 T ﬁw&Nﬁdéaceinfp rléQS@g?S meoevar)nﬁtmm shonielsyEin $€00tyg DNA
tﬂé\ekgvdf EibFect RAG Welzhtd Tﬂé an%JﬂLeJr i f‘?rp&ggﬁ R4 d-abg%n%y\e‘éte(%%aﬁ?d

the antigen is derived. 1n anoth esire
tIRen BF dpwity Hdserditiosgf the mapmelkeite yacsinathdr apeut i ¢ ef f ect

that' can bens#eagbliRchrdRiTgA %&M@éﬁh& ﬁ&e?’i@éff of tﬁe\rl\ﬂn%eﬁ to

detect|?n of the presence of the condition
tthedpay fsgeggpqqidwgmﬂn}p BPNArvagpine is prepared for administration by being

suspended or dissolved in a pharmaceutically or physiologically acceptable carrier such as
isotonic saline, isotonic salts solution or other formulations which will be apparent to those

skilled in such administration. The appropriate carrier will be evident to those skilled in the
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The primng vacci ne may be adm ni stered at various
sites in the body in a dose dependent manner, which
depends on the antigen to which the desired i mmune 20
response i s being targeted. The invention is not
limted to the anpunt or situs of injection(s) or to
the pharnmaceutical carrier. Rather, the primng step

t: I [
SHORTRARRES i ROk SIS el 5 g Uk
vievertign regy be aginistered tay maperaal papording togthe @Rfasntmstelbect 4’meve, ina

NG R dSre 1 BARY f&lﬁ@l@t’io\‘x%s@g‘?bngcgrtaM\JBleFBﬁdcgﬂlﬁgblk gd)lﬁﬁér (?'ﬂy on-site
cont ai ni ng bet ween about t o about

pletieery wringiniesllps, pels and ApQseigesy abI e prining 25 anount or

dosage of bb@xﬁny,me@ﬁm%@sgy&?ml me‘e(r)%&m&%&dd@éhdhqmﬁg
ou

en, ab
v‘ﬁl@bmfﬁ%"'“l%ﬁ%lé%Cﬁngyo'v%ﬂsg?O?, A Shiiablp aa?unggfan adivsnt polaspre
M¥fnedeieinkg of subject body wei ght. The am)unt or site
of injecti Enfi% deF irably sel ecte ﬁ‘ﬂcﬁbased u
i dentity ahfCBRe? PIoSHESPmRONEONS AFDistErEd 'Hﬁ’” ‘865’%&%76%1331“
Tdfer diasegeing fHetprigfingt INA QNﬁnéltamlnﬁﬁmﬁﬂdnts@lkj b2 The Edmlmsttrjatlgn
t he .anti escCri

e
F s tRbtind hortidfn Gk AR e iR s TR meul T gbGesg Yagrine
byonipesitivg costeisipg udceaphbarofdelsermgwtedammagqalammmr&d Bethé Y

o] I a ept a carrijer
é““ﬁg% cgs‘f a%kn%e Tlhf\’/ g%ts% 1%8“‘%%1 ‘P%m?otfelf{"ﬁ”B?’Te‘g?ﬁd‘fcﬂ‘épma“t viral
f wcoudeatéddinsn thb sate vkl sburtecor &ppaneing sduecet ARG ﬁatlvélkltl’qd ed

B AP e U PRRER SR, R S fpid e
dpengDNA vheingsoup urthe fuqnmf atplogein mpt:;&nde;fwhaﬂ RbApsito A int Gua
Tﬂ& GOMRQS h%% f & [ nv%nt e adm nll ster e?ﬂan
toa rm'ﬁm%e accordi [n g 1o fer pptodinc ﬂ?gﬁ %gr&vag&: CoBRRFEion

i inclades g QQJI!FHHSlheldcqﬂ@ima@l‘fﬁoremﬂnmdnmdmg$helagt|gan under the control

béqu@ggfaﬁ)q)a@qﬁ‘enpé (ﬂl‘%&[ﬂ?% é)&l‘e@ IJ?HL Xglg 'lhmal[% cgly g. gnve%@ltsesuch as

del | Very usin mce
Qvell- lemvn bycteriah@s visal; vagtorg Ete@pmw rqqmremenuavétm bopstinglvamwine

| el pliiich a?éiﬂltﬁlesahﬁ%ch BEkne Vcdidk Joplg?sﬁfoh By %tl!&cglj aﬁ: 0ss-
conposition, a sul anmount an adj uvan
aleactiveietinee 8 thas prdored bP’ﬂ@f@‘f‘Aatﬁcsme a boost i ng

conmposi t i 0ByablyMal&tosd 2 iR GhvaRRH bire 21sd RelPRRMY folifse ﬁﬁ @éir?lens

after admnlsterlng the primng DNA vaccine to t
nERRRYSE APN-4 O Veslprs aw@‘ 23 BrofeHIS SEptisies, an/or eth@fblqlmally usefu]

baegieuiidorGampREEdit &fhpb&d@c'ﬂ@m}l:élﬁaﬁgre BerkilGerB el sunted to gene
ef f.ect %ﬂv anount of ng Qosti ng vaccine conpositio

cUHivey 38?““88?:“5?3? f‘lﬂfm‘a@l'% %\»i“ﬁ‘@d%@d@mr%twegen
amnnadny, rSusk esee dillbe réddy apparediiot@e MIN@&G ke. The

boosti ng c? ositign ?@( be .co ﬁ% a reconbi nant
viral vect 8P HEMEIUS! Pt BYFHRRPEYRS 2 pificipnt geng ranstey pehicle
f which @ndtliver a ®ated gansgkhd ©RREtddAbY celltih @vo 69056 Eval where

c 05|t on tai ni ng.the sane

- BE PR B o B TnS loERER 25 bRy 8V sREb YA e, bt

| embodimehpthmvedtorde.prmir8AM) oxd tipepilsiactemixstivk ORo,CRITRRELD deQslare

t.he host. |In anather
B Sl IMECERRRDSE LS e SR B
apaé!eﬁpbls‘tlltew, the veasors eff thd xng:naonm abebreatior prodotintg a désred
aé]a‘hb gx%ﬁ]ch)zq)%’:o. tfjaﬁing%tp%aluction, a desired product (e.g., a protein) may be
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of a regulatory sequence directing its expression in a

mamal i an cell, e.g., vectors such as well-known

bacterial or viral vectors, The primary requirenents

of the boosting vaccine 20 conposition are that the
obaairted feom o flesirhe culuee Gl lnwingarapsetiano hioss celiewithmeAAV containing

ant n, or,.a Y
th%glol ﬁ@ degéﬁ? % ‘glreds%noi‘ll ac{t) Fmée Clﬁ{l}‘ie'lhg g@tcgﬁléulh{?@{nha%pg&%ﬁ%ns
whtﬂVﬁE?hthﬂpn&ﬁsﬁorm THe enprebsed prddad rhayr thersiee punifieé gndiiolsted, as
deﬁlé%it ls(ggglﬁe %Eqn@@\s/ggrﬁgng ?t&ﬂ%; @%’iﬁé{lt}uaggjg&gh&tig% and isolation are
koA R o1GkAT inithdasogeni ¢ conpounds. These regi nens

are particularly well suited to gene 25 delivery for

t herapeutic poses and for imunization, including

i nduﬁ‘}e{}ﬂe&ﬁt"iﬁ@é}ﬁlb?{ Qlso bf{)m&% by oélbql'thetb?lﬂa‘édwénts diRlosed below and

r eadi apparent to one of sKill in the art. Further,
indicated wath thefnumbers In&dt i on provi des an efficient gene
transfer vehicle which can deliver a selected
transgene to a selected host cell in vivo or ex vivo
evenl.wher & mdtiel widgrotirgradaas-assecittedilvirgs (Agh \Qrsequsocksas a sample,
erotypes. In one 30 enbodi nent,

t
“Fﬁ@ggg%f%?pr%?%#yxﬁﬁf ¥AAV) and the cells are mixed ex

Vi vo; t he(a) Bftgetiag a capls cattgining N Altesiplificagon via polymerase
conventi onal et hodol o and . t nsduce

tr | .
ORI A Qb TS 5L BT R STShIeh T BRY SR FaEpEon of
Agfv AReid RiERGLGRedTRY al so be used for pr oduct ion of a
desired gene product in vitro. For in vit
product i oaD) OBUQJI%V peiecipg thedeNAdo @“heﬁafﬂ?ltﬂcé'i‘%“sw f5eond set
{grm‘?é?% @/’h 1?(!5'19 aﬂﬁﬁg 4t gccﬁﬁ.’ll EQBI?WBQ‘] oMb the first re%lon of

rans a rAAV contal ni ng
A Eqwémesemicsdqwgcctshrdudleesc p etcb tkw fidtisgioarsycle tiat AAVNY extension

t he cel ul tu er .condi t
S SR LB 550 SR AR RuschN AR prms o
fisebgiopQkat@inedds desired. Suitable technlques for
transfection, cell culturin urificati and . .
i sol at i on(@PBtONaHYPIEENE Ht?g%Ngfto §Whﬂ am‘ﬂr}icﬂ%onalfsf“g atfjjgd set of

pﬁh@é%ﬂ{wH é?%&ﬁ&él@/rhn?dhg}oa ML LSS wRRY cOmprik thetRst re%lon of AAV
di ments di s¢l osed bel ow and indicated with
SWLIPM@F and seggenpes which ara i the dirsbregins: aichithgg AAY 37 extension

SBREH: SARAGh AT e 5 Sl A RS JGRAED LB LT Rrimers for the
fissanqelien wooltained, ng DNA to anplification via polynerase

chai n reaction . k|

whi ch speci fi ca‘f{ e§/e‘ aer?f):ﬁ F&m?re‘gbn?is p?%%feg'ﬁmg? b%@pon the
aligithedit 6f A€ nakclsie geid Regsnceb bf atdpist oveeAAY serobjpecridngceh bisaid
DNA to further a Ilflcatlo sin lseconddset ft18b
BRSPS RIS L FHNS i 19 ey S8R SR P agiegfrest 18 base

pafhd & reng ) oﬁaﬁandlly&aflhwlégeqn@gjeem 10 mldéwé\/aﬁ(ewqmaswmnm are
sequences which afe 5 to the first g] such _t hat

high(y eonsesxgdetysr airleass b&qb?éﬁeaslss AAiioch i gb e SeiieptRs of thedrgion,
gﬁnJeﬂS A RAMAGIT G AR dwaﬁgnéay;\m@ere{ypg@aﬁd for the

regl n are o )
wherein each of the sets of primers consist of a 5* primer and a 3’

primer;
wherein the presence of amplified sequences indicates the presence

of an AAV in the sample.
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(c) optionally subjecting the DNA to further
anplification using a third set of priners which
specifically anplify a third regi on which conprises
the first region of AAV sequences and sequences which
are 3' to the first region such that AAV 3' extension
sequences which ann

f n
sequences® SIS 'B§ 9 %%‘mpfﬂ‘:')}ne‘%"g%o@ (bi]‘;}‘% (?ﬁd ¢ performed, and

fuitREH BmpAikiag eletstdprdd, wherein each of said regions is

predeterm ned, based t he of t
aci d sequé@d@g‘gé © PP Bg’gé?q“te{)\i‘fs “é‘é‘% &)? usencaeng%g)hghga
é\%al%ﬂ&/gr cdnSfIE O AR \C 8R! 1heRBy MuRitifg &n AAIVCgeﬁe sei@ecesrom the
Ich are highly conserved over at |east 18 base
sapile.s at the 5 end, optionally variable sequences in
the mddle, and sequences which are highly conserved
over at |east 18 base pairs at the 3' end of th
sequences Tbé methed a@ngbng to claimz, whereinghe fiest Kgipndh b“ége 8rv
t two [ t
cipn oG realy o B e F AT ERP s ARSI Ehelion oviencs
A5 Df tHer ARRI3; W\h,&[leh ﬂnatshl@ @y g@emts@e@bnsmmpﬂlcprf q)fet‘@]AV gene sequences
sequences in the resence of an AAV in the
CYEPHIE ¢ 9f8°'2p %’é\?ﬁ C8rding to claim1, wherein
steps (b) and (c) are perforrred and further

conprising the step of : thea
sequénces g “EM?F%@'“&%& 5mqrgquggtLgstep of subjecting

WA% aRPGiSkiof Wmla%ﬁ'tt%\/oﬂ[ﬁﬂﬁers Whrh epcifically ampli@esarfourth

gene equence fromthe sanple. 3. The nethod
regioowhiichgxtend &'tathe third (9gianei n the first region is in
the AAV capsid, the second region extends to the 3
end of the rep genes, and the third region extends to
5' ofs. t he ThvvheBodlatRrdmgehiclainad, vteegin the foysty gios extaeds to 37 of

t f. AAV
BORBNA T ¥ B0RG WEE T EIPAAT e e
c%h@hD’\éthefc@fnﬁa&%AA&'ﬁ’Bp isd ¢up gehia. st ep of subj ect | ng
t he to anplification wwth a fourth set of priners

whi ch specifically anplifies a fourth region which

exterg 5 g rﬁéﬁ?odtalab(frgmﬁ‘?(gé@% 1 Or cldifte2, R sadd G@ipld denprises
to claim4, wherein the fourth region extends to 3' of

d:ehelavﬂmgeﬁbmlCTEPNAsuch that step (d) permits the
construction of AAV gene sequences conprising the

conpl ete AAV rep and cap genes. 6. The nethod

accorti ng The métlidmactordingad elaim 2 or olhier Zivhesein spid DN leas been

| 1
%GGF%i?ﬁ@ tb%grepgﬁ?ﬁslsg{ﬁ glg(feﬁf, rﬁelé %%Elésuzm?ssﬁé%% ﬁnd biological
hees

8. The method according to claim 1 or claim 2, wherein the first region is about

250 base pairs in length.

9. The method according to claim 1 or 2, wherein the first region is highly

conserved over at least about 25 base pairs at the 5> and/or 3 end of the region.
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extracted fromthe group consisting of cells, cel
culture, tissue, tissue culture, and biol ogica

fluids. 8. The nethod according to claiml or claim 2,
wherein the first region is about 250 base pairs in
Iengﬂh The Tirthavectoding tcdpisi g 2t whereiai the firspregpn is highly

h t
i RS R IS L L
the region. 48a 10. The met hod according to claiml or
2, mhereLﬂE}he fjrst

ion.is highl conser v

at | Bast Hi5sdueh acﬁ%@é“g ar (ggn itorflﬁ é Wl?ﬁ%’lngh tggh l %Pserved

slelenEEhQ)frtI%ﬂi@ﬂengn hdveeat NeaLt 806, ety dinbgg the atiiedm AV Gérotypes at
m 2, wherein the highly conserved sequences of

m?ﬁemﬂﬂF§th€§WB%mﬂ§We at |east 80%identity anong the

aligned AAV serotypes at the 5 and/or 3' end of the

region. 12. The nethod according claim1l, wherein the

hi ghl3s coRlssemetbad aesqudinecdaimofl, W%Pfé‘“f‘h? Bighbyegnsshved sgquences of

thg:ﬁr% %%5“ }Qage/‘éf lgz?sq]t)g%%e%g%&rﬁ‘?h&ll QE@RA%\&&%S&W»“@% and/or

/ or ere |on net hod
Jammdoff dienggivro claim | or claim 2, wherein the variable
sequences in the mddle of the first region have | ess
than 70% identity anong the aligned AAV serotypes.
14. The Wﬂfe’}ﬁ&ha@mbﬂlinfggo t:mnﬁ li @t Btaim O witdreih mheXvariable sequences

wherein the first reglo out 2800 to t
gBomdse pUARe st Seign AT e BT aRna s aeERR Y
sdiypss. i n other  AAV serotypes. 15. The nmet hod

actording to claim 14, wherein the first region is 257
bp spanning bp 2886 to about 3143 bp of AAV 1, SEQID

4and Tﬁ% @r Egg&?&ﬁ%%ac‘{"eﬁmﬁadr feBaimi2N \»ﬁ‘lEt}éﬁlrth@mst region spans

ser otypes e net accordi ng tO claim 1,
abdue bp 2800 th @bt 3360 of AAY IAVEQ IPSN@usdamheresponding base pairs in other

hod of identifying the serotype of adeno-associ ated
A&F¥ﬁ§°€ PAY) sequences in a sanple as known or

unknown, said nethod conprising the steps of : (a)
obtalnlng an enzymatic digestion ana

cont dPni ndhe mthodgresding &0 dympld WF{Q"" V?‘sséfﬁﬁé)n‘d%gﬂ bp
sMHnﬁ% bg%%@? %J AI{)I(%Q{ 3143 FBB lF A PfSHIPIZRSHs, taAd 3died orﬂlfmg base pairs

AAVI, and correspondlng regi ons of other
mvﬂmS@AMﬁwm@5$&and (b) conparing the enzymatic

di gestion analysis fromthe sanple to enzymatic

di gestion analysis for corresponding regions of one or
mor e 18AV e oteypdsccoddibg to claim 1, wherein the primers are AV1ns and

AV2cas.

17. A method of identifying the serotype of adeno-associated virus (AAV)
sequences in a sample as known or unknown, said method comprising the steps of:
(a) obtaining an enzymatic digestion analysis of a sample containing
DNA molecules comprising AAV sequences which span all or a portion of bp 2886 to 3143
of AAV1, SEQ ID NO:1, and corresponding regions of other AAV serotypes; and
(b) comparing the enzymatic digestion analysis from the sample to

enzymatic digestion analysis for corresponding regions of one or more AAV serotypes,
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t hereby identifying the AAV sequences in the sanple as

being fromone of the one or nore AAV serotypes or

froman unknown serotype. 18. The nethod according to

claim17, wherein the AAV sequences were 5 obtained
theygbit identifiink ghe A Veaienses.in tg. sanplgiag §eing fiiom daietof thgrone or more

unknown adeno-associ at ed

AH%%W(;;RA%#P&QE%EM sglfos)g)@d kit comprising: (a) a

first set of primers which specifically anplify a

f|rt re V 10 nucl ei g ces;

opt |Slohal ?t}‘emqré%dg??ﬁogér{g tgfﬁ lz’e‘?l%ergﬂﬁbei#/gg Sf%ﬂf‘"‘gf Were
obsdrty thegiemod of clhinel. AAV nucl ei ¢ acid sequences which

conprises the first region of AAV sequences and

sequences which are 5 to the first region, such that

AAV [y exk @[b‘gh@s‘i‘lc%ﬂcféke&%ﬁanQ)Peseﬁ@%?% uﬁl@lom%délo a%wilated

of the AAV sequences anplified by the primers for the
ViRgs (34 V) & eAme. s2id ki compEisingd; (c) optionally a third

set of p K | G ok '

e O PR M ARSIl Frisn or ny
ngipesitcsquames; sequences which are 3' to the first

regi on, X ension s

anneal t (%Sﬂ%t(@gh %a°°°$d ?eﬁ 38 ug(r%?era%\eﬁﬁrwﬁ‘eglgaow‘e

AANelupIBIcraerdSS(ei]unncesl'Whlﬁh cahprisegihe Iﬁrﬁlf@l@bctfa&m@ dequéfices and
erein.each of sai.d regions, is pr ferm ned based
SO TS G 5o BR (b e e (R g | SRR eres s hich
andbal k€MS 15’ ENDoPARVARST RhLNdREs @ﬁﬂlfﬁd?ﬁ tif prividréifor FRMIr&R8gion are
conpri ses nucl ei ¢ aci d sequences ich are highly

obgpsder ved over at |east 18 base pairs at the 5 end,

opt i onal | yy ¥&{gndhy gtmqmﬁﬁqeﬁ%]bﬁ J{E'g rﬁyatrﬁ‘;fl#yathlrd region

sequences mhlch are high conserve
whigls eorpprises thatfirstitegicn ofeh:ﬁlvcsﬁqtteheesged; s@pesss vhichlae 3° to the first

<H 8 I AR RSB R el F oL

sepudnmﬂnpﬂtﬁ&d Ibsthccﬁrlrﬁ?er5for el fireregingl ai@ oBtaired] mer. 20. A
met hod for isol ating novel, adeno-assqci ated, viruses
(AAV) from a c¥Pfreindg qu%f'esa'drf%‘%%se ‘i'"%'f‘?fjgbﬁs “@Pé‘iﬂf‘s

al%ﬁmeﬁtfb)f theYuReld L6 §ddfere@d df aticalt t@/o WA &rmbé‘smna gl HeSid
hel per functions to said AAV; (b) isolati

regiReeqmRIiFes Ruckieacid srapences wgldm?» highdy C%qrugﬁ eyongt lease 18 base
dn% 9* @ts deﬂ%fa‘%tlcﬁﬁﬂ% (s abfe%ké.&n Méqn ﬁﬁﬁuﬁ{acsgéue%estwm?ch are

I SO own AAV" ser ot
hlélnlt«fcerrsewcégvmat teagt 1$dbgseemest the 3t had o%trbe sﬁqsdmwwf thaickgion,

SROUP REN8eS5E B YRR BRI R AV Gl ence of @

nove WSRi m 20,

wherein said vwhemmle'aclaasfthdﬁmm‘mim&rs &nRidt of hite priviehad a 3°
according to claim 21, wherein said adenovirus is of
"0tan or

20. A method for isolating novel adeno-associated viruses (AAV) from a cell,
said method comprising the steps of: (a) infecting the cell with a virus which provides helper
functions to said AAV; (b) isolating infectious clones containing AAV; (¢) sequencing the
isolated AAV; and (d) comparing the sequences of the isolated AAV to known AAV
serotypes, whereby differences in the sequences of the isolated AAV and known AAV
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non- human primate origin. 23. A novel adeno-associ ated
virus (AAV) serotype identified by a nmethod according
to claim2 or claim?20. 10 The foll ow ng exanpl es
illustrate several aspects and enbodi nents of the
sefoppentndisates thearmers ofraayil AAY. PCR anplificati on,
cl oning and characterization of novel AAV sequences.
Ti ssues from nonhuman prinmates were screened for AAV
sequdnc esThegnathpdacREiinget blotin A settraimsaid Vigsrisial sdzhodas.
to highly conserved regions of known AAVs. A stretch
of AAV sequence spanning 2886 to 3143 bp of AAV | [ SEQ
| D 2 6] Tesmakddert@dingas clainPCR vaieRdin SidadefoVifiisGdlofuman or
h %ervarlable tegi on of the capsid protein (Cap) that
"OP% WﬁPaU@awcﬁgghch known AAV serotype, which is terned
herein a "signature region," is flanked by conserved
sequences. In later analysis, this signature region
was “Showr* PBVehadangraatogigted yimnebh Ve eeieps/identifisd by aasethod

Ew&p@nghpgaMypgfagﬁiﬁple region 3. An initial survey of
peri pheral blood of a number of nonhuman primnate

speci es reveal ed detectable AAV in a subset of animals

f : h nol . .
S AR B B i

no AAV sequences detected in some ot her species
tested, including Japanese nacg&yes pig- tailed
macaques and squirrel nan e extensive
anal ysi s of vector distributlon was conducted in

E T ES P@f{ dhli}:ﬂﬁgﬁt'&? Qi%?ﬁ'r? cthgleac e%'zv & S(}f[ é‘g"@[AAV sequences.

ennsyl vani a ‘an ane onles Fé¢
necr opsy. Tla'shessfrmmmemhmdmlﬁmﬁas&Qttem@eeehé‘tr mughwﬁeqaeﬁeeﬁueung a

| t f
P fyFtied Pared o PlEErisniRcuuded et Cotsemaroeions o P e Vs. A
stretSPbAAAY s‘eﬁ@éﬁcﬁﬂﬁﬁﬁlnégg8@é@1 4%5 @f ARNI195€d Ib(N(ﬁ‘%? fas selected

other using "Clustal W at default settings
as 3 PCHramgicon 4y whipl/a hypegvarighlg regien ofhtm: emosldgarqtnue (Cap) that is unique

to kdth XhB%®h A E?Btpff)@%vmvlﬂer%eﬁ% ‘Qllgga\l{th$g b Flf%gged by

Sequence SIm t'i es e CO
congerver eeduienees ot latn,anﬁyl,ysna, tﬁﬁilglnpxureegglom mpﬁmwmg b 836tedHp

be{v&)eef?’ %onser gd 9e51dues Sp nmL% %%évaélgﬁs Itﬁédn nd the

respondi ng regl AAV 2-6 genones
[ Se_e, FI GAn injtial waseyl af@atipHeral ®1ddy of B @uinBs T hekHumahrithate

e | ocat tht AAV ca d ene and ha
R A5 Al b AR S E e o s

maRagles, DyHoslog@lsahdci@leY, cRinYhk@BhEd BHIHRN Pl@wb\ﬂer th@re were no
mddle. In addition, this region contains a

A4%§equiegqep geteeied ylrp@me other species tested, including Japanese macaques pig-

tailed macaques and squirrel monkeys. A more extensive analysis of vector distribution was
conducted in tissues of rhesus monkeys of the University of Pennsylvania and Tulane
colonies recovered at necropsy. This revealed AAV sequence throughout a wide array of
tissues.

A. Amplification of an AAV signature region

DNA sequences of AAV1-6 and AAVs isolated from Goose and Duck were
aligned to each other using “Clustal W” at default settings. The alignment for AAV1-6, and
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site (CACCACGIC, SEQ ID NO 15) . The inventors have
found that this region serves as specific signature
for each known type of AAV DNA. In other words,
following PCR reactions, digestion with endonucl eases
inghiding alreein Spmatichi for the need A AV WS praeided wrag. 1arsbq@lce similarities
ec haoresi s analysis, this regions can be used to
arﬁi)rﬁ%z%\??\\}vg{eycopggr ?i fy anplified DNA as 10 being from
serotype 1, 2, 3, 4, 5, 6, or another serotype. The
primers were designed, validated and PCR conditions
optimzed with AAV 1, 2 and 5 DNA controls. The
prinmers were based upon the sequences of AAV2: 5
prinmer, 1 S: by 2867-2891 of AAV2 (SEQ ID NO 7) and 3
primer, 18as, bp 3095-3121 of AAV2 (SEQID NO 7). 15
Cellular DNAs fromdifferent tissues including blood,
brain, liver, lung, testis, etc. of different rhesus
nonkeys were studied utilizing the strategy descri bed
above. The results reveal ed that DNAs fromdifferent
ti ssues of these nonkeys gave rise to strong PCR
anplifications. Further restriction anal yses of PCR
products indicated that they were anplified from AAV
sequences different from any published AAV sequences.
20 PCR products (about 255 bp in size) fromDNAs of a
vari ety of nonkey tissues have been cl oned and
sequenced. Bioinformatics study of these novel AAV
sequences indicated that they are novel AAV sequences
of capsid gene and distinct from each other. Fig. |
includes in the alignnment the novel AAV signature
regions for AAV10-12 [SEQ ID NO 117, 118 and 119,
respectively]. Miltiple sequence alignnent analysis
was 25 perfornmed using the Custal W(1,81) program
The percentage of sequence identity between the
signature regions of AAV 1-7 and AAV 10-12 genones is
provi ded bel ow. 49 Table 1. Sequences for Analysis
Sequence 4_AAVSi ze (bp) | AAV258 2AAV255 3AAV3255
4AAVA246 5AAV5258 6AAV6258 7A' 7258 10A" 10255
11AAVI | 258
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15

20

25

12AAV12E255EE~] 5 Table 3. Pairw se Alignnent
(Percentage of ldentity) AAV2AAV3AAV4-;

~A- W ZA- WAAV7- TA-VI O ZA- Vi i - X- A- V12 AAVI 909791
AAV29379789090939392 AAV3- 80. 769092929292
AAV4AT76818~4- 828179 AAV5-1-8--~-9-T9-76 AAV691929494
AAV7949292 AAVI O7-95 1lall 9-3--7 AAVII Over 300

cl ones cont ai nIIrtrme katuMVZSHFpQEQ{Mp%ngQE‘&t%% td 5‘135 bp of
n were isol ated
?ﬁéﬂleﬁ?&m*ﬁ? 0 af‘éjtrhﬁ&?ri °8§°“QEH§TC§'§P &t Eepafess 8F B4 2-6 gpgomes
ESearfiss 15 wagidsitisied bathe mmmi. SrhistrpgidrEgliobdtedivithGid A4 ¢ Blpsiin
g rker ure seq uence
ﬁe\ﬂaw éaahgo%tg’? o Sgﬂga dees ? lfoél'éi %B‘fg FdSﬁBQ/@I’eI%AVY
ywjable yqsmence 3 themiddlef Inhédlgolg thist regien doeginONDAITT RéFetion enzyme
n b n i,on was, used as
R Chconenend IENGD "B Bl e s gt S sgres o
f;ﬁ@ﬁggme fop casly mawnitipe of 6ﬁNtDNm ireghed woud, fdsmpm@rpd:kc ap

4
&ﬁ&ﬁﬁse ﬁ%%élG%%ﬁ%er?g?uﬁlcﬁ etﬁgt%?e slpc%%g é%eaégﬁ@wg éaatépf:é énd gel
612@@ gis. angg@gthgpeglqgggml:@uN@tcﬁc)e,ﬁmﬁ@lB' ideqnlyl dniplifidd DS as

VoKL iR berdiifd 10211 yg,@g do ard conditions,
[ ncglejfudi ng nat ur| ng t° h‘@réélfog}rago 5-1 mn, anneal I ng

at 60-65 C forT eoplmeis Wﬁrﬁdealﬁ@ﬁdewﬁ@tﬂdlammP@tcoﬁaltxox@obmﬁlzéd

Wit AR®T, i(budwilfoNAao k6l 2th s &

gg& 2% tnor 42. %%lvﬁ?baﬁeﬂg Mhe Sgéuegceaﬂyéﬁégé
Jen ‘é‘sgﬁq‘ 1571 BFAAYHSEQ TREYO: banéﬁlpmmer RSP30S 121 of
Aaye BEQ MENe:Mdentified in the sequence |ocated in 3
end of rep genes nd 5" to the 50 257 bp region and in
t he sequence dgwﬂf a5 PNA3 fromrdifferrat thses [wpludingljominbrainyitver,

lc]ijeg , Gasids, tthenf Allient chshsTxﬁ?nkEryﬁve%esItLﬁ169tmlprﬁlgtﬁrs{rﬁg%/%escnge%
1ons optim ze

5t PR 8 i o R Sporess ronkarmget rial
genpPyip emphﬂb’hﬂoﬁs Svetherréstrittidryanall RE of EORSr&ucts indi

4 | he he AL \ipja ucts indicated that they
%@g %&k{fnt from any published AAV sequences,

PCR products (about 255 bp in size) from DNAs of a variety of

monkey tissues have been cloned and sequenced. Bioinformatics study of these novel AAV

sequences indicated that they are novel AAV sequences of capsid gene and distinct from

each other. Fig. I includes in the alignment the novel AAV signature regions for AAV10-12
[SEQIDNO:117, 118 and 119, respectively]. Multiple sequence alignment analysis was
performed using the Clustal W (1.81) program. The percentage of sequence identity
between the signature regions of AAV 1-7 and AAV 10-12 genomes is provided below,

49



10

15

20

5 [nt 1398-1423 of AAV 1, SEQ ID NG 6] and the 3'
primer was 18as, identified above. For the 3
anplification, the 5 priner was |Is, identified above,
and the 3" primer was AV2Las,
TCGTTTCAGTTGAACTTTGGICTCTGCG [ nt 4435- 4462 of AAV2,
SEQ ID NO 7]. In these PCR anplifications, the 257 bp
region was used as aTaﬂﬂ‘Rl Smpbxmsﬁwknla@@ﬂ mar ker to
generate overl appi reptSs—to—cgnstruct a conpl ete
capsid 10 gene by Tﬁgéngeﬁua & FSeraiyos [Sfze 0p) o ]t he
signature region {OITOW Ny @I Tfrcgtspr—et—He 5 and
3' extension fragpents obipifved as Jgseribed—herein.
More particularly|3to genersw the irfact AAY7 cap
gene, the three applificat|4%V4pr odudices (a) the
sequences of the § mnntllrpA i on; @B the sequences
of the 5 extensi J7,, ahd (CA&A he seqd&nces of [the 3'

ext ensi on were cl pjfjpd—rtnt AV T o T35R [1nvitirogen]
- AAVID L 1255 !
pl asm d backbone BfTordT g AR et stgu" erls

instructions. 15 [Tereaftarayiie pt ksl tas—wer-¢
digested with Dral T and reconbi ned to fornmran i nt act
cap gene. In this line of work, about 80 % of capsid
SEAHIEB@rvibe Mﬂneﬁﬂ(ber@eﬂ}éggof‘ﬁeﬁﬂ pol ated and

anal yzed. Anot her novel serotype, V9, was al so

di scoénwd | ARVDMEMeNKEXVIPAAVE] AT TIAVITE R Taavis
onditions!described| abovie, tHe refmining portion of

Y1 040 0 seqBlenckl6f or 9AAV‘ s ionl atled andorioned
Vig t+he—p 1 et t hht8 fv 908iBp tl@314619bp of
A - eateth-atel b 2t hedhuntéRi ng | 6F  AAV2
{Kv‘tgt,lltllllc_ i :_' ot ,6 & 2 4‘ 5 y
W5 D NOT)- mrs o€ 7.53 Seade ‘.%ﬂ f_fgfl 79
GOIVeT [ UCTT 0N Of [ & CONTptetie AAYE gehie ‘%hou ZQT :
@AV fect Anplificatjon of 31 kb frcgg..cn 9;25 Jo
dixvaeqly anplif a31kbfu||-|entn";95|ra;§56ﬁ{-—

AYH NHP issue and bl oad \s, TWo otrner nrygsyy

conserved regions were identifi ed i n AAV genones for
use in PCR anplification of |large fragments. A priner
wi thin a conS&FVEY clopesgprpiningrareldhV seratype sequetbsetha pan the

tsklectedeys7 o P@dma@resﬁla%ata%siseﬁ&\{ééas Bi

0 atjc I

GAAC 3" ?@‘é’ﬁ' {3 5% 8P o5Epse PR+
%F%S)S“’Fgﬁ“%grmr%w Wfﬂtl‘faltlmer\@g a9 gondrlandamateed i n
aigodtive scqoans éirveick i6igiod andiiamme&an%el kﬁg s%%% gene

(AvV2cas: 5'
NO: 7) for ﬁsﬁ ggﬁ r”é’ﬁa’iﬂe rfgj?ﬂﬂﬁ%?ﬁpld‘&ptléir agrrent s.
The PCR productThe 2&7 i sigmore 4R Ss AeE L aqjcggancllio? 1o extend

%ﬁ%ﬁn@ﬁﬁé&ﬂgx{s 135 dl 6@%@%30 !}(Qr\(%e;é'g en%@% Qlfgespean:iJ Sap genes

%éfﬁ 2%} B3 iﬁ) IS At6) b, 3° W“the ¥nbrhe 8 0bRA %reﬂfl?rlétc% efte- d
2 ones were | sol a an
ﬁgr b 2866 03 2 6°§n855%q i ﬁ‘? PR B ase wetgnvbent figiagm
m@gu@lme\@wﬂa, mclsrhn@denﬁtm’ﬁhg al 95°C gd? 03D min Qnﬁéaﬂﬁ?ﬁ 60-50 tor
0] 0] S .nac

B3N nqnﬂ D ehsion at879“8 %or 1 n¥m per kb ¥wth a fotal number of amplification
cycles ranging from 28 to 42.

Using the aligned sequences as described in “A”, two other relative

conserved regions were identified in the sequence located in 3’ end of rep genes and 5° to the
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2 clones from Baboons (bb.1 and bb.2) and 5 cl ones
fromChinps (ch.1 - ch.5). 5 To rule out the
possibility that sequence diversity within the novel
AAV famly was not an artifact of the PCR such as
PCR- nedi at ed gene splicing by overlap extension
between different partial DNA tenplates with

2$705F0b GRS inIBHIQRERHoWR Etrcb R B the S5M tp fragient®atiatorethd AW

rocess in bacteria, a series
5 Bl Bt OUAAGE MBI S BBHATR FOR Gt P gy o ecovery
oﬁdﬂiﬂ}elcﬁpsm&hd 9 partiirdpGeduericas ofmevd WAXrselotypss. Moierspdcificallyt Act

e QB P PAEd By A it SR e R R
[rduBastleda of AAY ) ISBQ IdiCe6] usditlc diprimenypdsd BessidérvificRBBRve. For

t}B:}:p%) xhca%on 306 m%r %Fsklgdé? giﬁéar qa%?ﬂemdﬁkt\euﬁ kvﬂgir w%”%V%a% al

uSed
TCGHTM%GEH@AACT‘E&GTQKWG [SE@SM'&MA%SEQB?NG 7TRCR
products were A
into bacteri g&g%gﬁé‘ﬁ 'ﬂ% fu(} %Rr%tszg}{)rg%avg%\tgg%m?&gk@?
athbirand lapd madser tp g@snabloyerkaemmg/feam#mt@m coptrpes @ oorpleinapeith

Qr{ecf)??lﬁﬁm aﬂhpﬁ&ﬁ \l/f;?‘ffu th&§érla§1re rlzé'i?nafoﬁévg ]é%gn?ﬂﬁﬁﬁﬁ?épgfr thd & Eﬁd’
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AAVES) 8dne, 1l thiceLBNlnALR bkh&b&s(a) thd swén&eb 8f ﬂsle ggrﬁmqugsonl n

di fferent comnbi nati ons and used them for
(edri sequerdss pighe %FXtWI“’faP‘é@h’éﬁﬁe@“‘i“P%d’éFhet3H‘é"°§%?PéN°r° cloned

RO RPERA- @ﬂ%t[trﬁ.t&geﬂ pm&ﬁd sh@kboaa%cé%@lﬁ?g B R fab@Erer SQshekidAE

enerate roug over | a guence ext ensi on of
aieefiea theplagmisla yere digested Vi D&# pbiecopined fformaniptact gap

grg}l gture of gel purified 5° 1.5 kb AAV7 VP1 fragnent
and 3' 1.7 kb AAV8 VPI fragment with overlap in_the

si gnat ur e r egilbiisdagoiek éPQWSQJI%I"Q??é’éI‘d é%c‘ﬁéséﬂAMﬂ apLCR

yIy 'vfeieqsﬂdtéa&nd fhatyBR. RhEHENER] fPslyp3NSLNG,Gyvad hiscPdifoveeed
cellul ar DNA extracted from a nonkey cell line that

Mppke#ht  AAV sequences by TagMan anal ysis. None of
these exper i messing the HER@OEktoas &b@lcribécf abm@ te rériatingRditiah e

I d
T T
ta lﬂqlrttpthA\Ethgaﬁdrﬁd(mmutated b&eqbgt the niodiberipy mfnﬂ?ﬁr\sz \%EQ # NO:7).

esi.gne [ were |.ocate eren
T AT S auhheS B Bl oS Az e oM MR 105
fr olm f&hesaﬁ welmga;;t um&%@ﬁgonwfﬂ lfb‘@apdi'etémnﬂbl nat i ons to
anpl i £y SNOT Ler LLAANEALS QR [RRSH 43

VN a1 ot AR e R T PERER E ey TR 8
ﬂ(lssml:)adi Bldod DI{JKS degietka bighly acnsavedoegons cheretiddntita in AAV
°P%m°5n§8?‘sé f ggg%mﬁhﬁ)ﬂﬁ Vﬁa;}& f%gﬂ%gs ﬁ&rlm%lgw};tlnl? 2 gon§e|p\%5t
v&gﬁem@caﬁ@smﬁwatld;ﬁb ofitheucpegsndmas selepted SANdnsahit i al Evol ution
j ) t)
GRIFEL A LE T GHLLRATOAG A 3 LSS AT SPOTBERE R in 1o
¢dmbinatidnovith then® primesdesated infaagthar sonservad regiencdonnptesarm df thyCap
%XP@WRE& §@®A@%R€@AQAGT’1‘@A&@P@A&A@G%€'sﬁé IDRO:7 for

em ol ogi ¢ data i ndicate known ser ot
amé!ﬂemeaf ety camiggements- Ihe IFFE’FH@‘H‘*UCFSW%TQPST‘P'%W accordmg

gl 11'1a!ﬂhﬁ&xlxre1"§d?x|eéﬂo%§am&>g§§ QR feQRhdel RAIRSE R pA¥Remyd AAV3

from anal and throat
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swabs of human infants and AAV5 from a human
condyl omat ous wart. No known clinical sequal ae have
been associated with AAV infection. In an attenpt to
better understand the biology of AAV, nonhuman
primates were 10 used as nodels to characterize the
sequl ae of natural infections. Tissues from nonhuman
Qipgangrapwiss (Ripgengrnpiiss Sdatflag WANANthsie gerarnce st 209199 Atthiel JPGR
SE onucl eotides to
oo 15 Qe Ul ol BB o o 3 RO B e P
Rllﬁ}us mcmup tssoes (dfl - WW) éetqauesrfmm gpanoibgegs BBBGuet y.3 143.6),
29&m ﬁgﬁﬁﬂ$%LME¥gz£%on erve g%%ﬁgﬁ%@gmgﬁéﬁfﬁgﬁked by a
hy per var iTaitleoyt ghsipossiviligtha ssqugmeqlwerstﬁwtﬂun élaobwekﬂev/n
faN WaH R Y. Qﬁfactto?fhg‘?@Rhs‘%E}%srPC@ %W%HJ s%lx&r?%ﬂg%ger ap

initial survey of perl her al a‘nu

exiraH PR PREMESH ﬁff’f“?e&nbpagtﬁéENééemnlﬂ@ﬂ vutzh hegoloreus senupnsesk enytis result

of 3B RABRARBM S FBNIRYE Sa, 2 SEHIDOREEBonts WA Jofk
reveal ed qgg:tectablea’AAV in agsubsét o#ﬁaﬁﬁﬁglgh%mm“wm

cogfiifions fercY Bl empAlficafprausingrtetplcehivdar INAsy Birss ingact hAYT and AAVS

plebinidsviePd b ixed at‘&ﬁSqtﬁQﬁéiMQﬁtﬁﬂfol‘ld’Weﬁ Ib$ %ﬁﬁdlﬂflonrs hﬂ'l% Yetiglly diluted -
monkeys of the University of PennG%hvanla and

S T RS Ph R t@@'?@é@:‘\?&%@‘%‘ﬁc%‘é& 2 Vlﬂhﬁrwm@tv esirized

um}«éa&ﬁwe idehicaIEIROdth diBondiiSiBat vkd @¥d RF DNASd%ﬂﬁﬁcaquﬁ%o
uences were subcl oned int
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As@q plangids wasmb B(Avl 2 DaRidakel) alcdr;]me@ dab%oﬂi gfkﬁ&nééﬂnfumpfé times at
arvest e ro

id
i ireptits TRrCRe Sesedtd P et sy ebiad urni B0 Hspdor PR
arhydiindtiof o8 WP fir a@lcnts andeothe sanztonEHidnd drted Methe akyl PAR &Bducts

co%ﬁi%%%@era\l’t\@dr tﬁroi.l éﬁ; over Ot{pggqlll%&%%%gl{si?ée g Pz}r%aé Ws@%{eﬁ%@ gn fngther
e)lpprghdny a(rmnis@rof ed periipd Shic®kh AAN7 (VMPi $rapvagnt andGONPkEALVS

t
VLB L LR 05 ST G bt v
alﬂM@@@lOpmbth? pugssaes agil flfsence pf Ahing loed ludar PAA deirantad fM\éSnwkt:)h
cetllmﬁe ﬁ’lﬁte\@e{seﬁ%tz of §§gl§ Erfce yvl%glgl%]gxfa K?lgtl\?oqe l‘)ﬂhé’sg ,%(8%}%6:
ene. oha erine
dfzf@mtraieﬁweg tent POR/medigferbavedap sequshagarduction uncteethn ocmdmnmf
the Eénﬁﬁﬁc%m\ ey @mﬁlﬁﬁﬁt?oﬁ kAt Wo@?ﬁ nakh f&?\a%ﬁfﬁ-mgtflon 3 Elalra of

|n ectious virus that Is caa belng reSc
PripRys WeI e Aesiangds gthich weesdenied a rgrt HMlhsJ ang werets¢quenge spetific to

the RarRds 0P LR s b mSUME&EUC%yﬁ lﬁalﬂ’@r@ﬁt%lﬁbxﬁﬁgﬁﬁ? Erg%mgs

detected, was digested w an endonucl ease
shoeer fwgv@“%\fl%w@mem h{mph EOdAAMLL‘IéENérfé@l Ef§a fromaviichebned

435t 12(9§ed3 §\|11| s§qu\éﬁcte RathtifhsagmlifedGR ﬁﬂlﬁbr%‘tﬁ@ap%fbnél wegeefloﬁidqg

nOV|rus serotype 5 as a source
m%@FBEFﬁngWﬁggﬁdﬁg YRNe resulting |ysate was passaged
on 293 cells once and the |ysate was recovered and
anal yzed for the presence of AAV Cap proteins using a
broadly reacting polycl ona
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anti body to Cap proteins and for the presence and
abundance of DNA sequences fromthe PCR anplified AAV
provirus fromwhich AAV8 was derived. Transfection of
endonucl ease restricted heart DNA and the adenovirus
hel per plasm d yi el ded high quantities of AAV8 10
virus as denonstrated by the detection of Cap
me;ﬂc 2.1 Adeny-Adérmtaead iVilkestUrdmgb Bsbstantal Evblton iprresenge
Oét@yﬁ'f ﬁ?tor genones per 293 cell. Lysates were
Ggﬁ’égr PO TYEHP™ | arge- scal e preparation and the AAV
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simlarity. To confirmthat the novel VP1 sequences
were derived frominfectious viral genones, cellular
DNA fromtissues with high abundance of viral DNA was
restricted with 10 an endonucl ease that shoul d not
cleave within AAV and transfected into 293 cells,
followed by infection with adenovirus. This resulted
of heipgTescurd apdEprma isions. i Geaemis NG frauhlivay Gissoerefanintat 98BORRAom
viiichtA (dat
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fromanimals with high abundance AAV DNA was further
anal yzed for the nolecular state of the DNA by DNA
hybri di zati on techni ques, and its cellul ar
distribution, by in situ hybridization. 10 The kind
of sequence variation revealed in AAV provira
fragnments isolated from different animals and within
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shoul d be considered in DNA viruses, which classically
have been characterized by serologic assays. It wll
be inmportant in ternms of parvoviruses to devel op a new
nmet hod for describing virus isolates that captures
the complexity of its structure and biol ogy, such as
wth HV, to which are categorized as general famlies .
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C. Production of Pseudotyped r AAV The r AAV particles
(AAV2 vector in AAV7 capsid) are generated using 10
an adenovirus-free nmethod. Briefly, the cis plasmd
(pAAV2.1 | acZ plasmid containing AAV2 |ITRs), and the
trans plasm d pCRAAV/ 6-5+15-4 (containing the AAV2
rep and AAV7 cap) and a hel per plasmd, respectlvely,
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B. Cloning of trans plasmid

To construct the chimeric trans-plasmid for production of recombinant
pseudotyped AAV7 vectors, pSE!8 plasmid (Xiao et al., 1999, J. Virol 73:3994-4003) was
partially digested with Xho I to linearize the plasmid at the Xho I site at the position of 3169
bp only. The Xho I cut ends were then filled in and ligated back. This modified pSE18
plasmid was restricted with Xba 1and Xho I in a complete digestion to remove the AAV?2
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genom ¢ sequences wll be PCR-anplified by the adaptor
primer 1 (APl, provided in the kit) and an AAV/

specific prinmer 1, followed by a nested PCR using the
adaptor primer 2 (AP2) and anot her AAV7 specific

primer 2, both of which are internal to the first set
of prinmers. 15 The major PCR products fromthe nested
cacgenasequtmlc@am depdenell wither 2267 By $pe@XhbY fragepinsoaianig the AAV7
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usi ng probes and prinmers targeting Sv40 poly A region
as described previously [Gao, G, et al., (2000) Hum
Gene Ther 11, 2079-91]. Vectors were constructed for
each serotype for a nunber of in vitro and in vivo 15
studies. Eight different transgene cassettes were

i ncorporated into the vectors and reconbinant virions

WRArEp] P4 CCHIARA of RifecBAGRIHES QAbYIRE intddd ﬁoJe?%WeYotﬁfes for study
VI rus, based on genome copies, is sumarized abl e
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sfections. Table 4. Production of Reco
t GRTPARRIOMEAAY2/ 2AAV2/ 5AAV2/ TAAV2/ 8

CM\/7 . 30+_BridBg udBing&ohmd iy ARt Ohifsal Genome Walker Kit

e $ 5 DI Bou i o vt epted s posive

e (prosehlc BEARA(Nsed)entbued didebed@ it Bﬁ ILB®§4V 1389 112795094

%ﬁdﬁ%leés?eg 6115d§ gﬁtgtgt?? é@g&l‘%{glger%gptor to encra e 4 mdlvxdual Genome
(Wedke) Libradigs((GWDsY. Usihy DNAL Fro8WLs as templates, AAV7 and adj _5acent
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AM/NM@#QW%WWWEW%&&& PCR using the adaptm primer 2 (AP2)

I@g O?f%gl 6%1%\' ‘P%Egz‘(xﬁc 1%?2 AP) %\ ?i%h gr% Tn%ernaa? g‘o tge first set8 of primers,
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L{A=R) Nn=7n=1) _ n=5 5 Exanple 6 - Serologic Analysis of
Sel otyped Vectors C57BL/6 mice were injected with

vect or s ofln thifdxparigrent, he pitgrpesendfy tHeAITBAbAFher Yigrihae S
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UquédoM, TREEE R Satent AAV genomes are rescued from the positive cell lines using

adenovirus helpers of different species and strains.

To isolate infectious AAV clones from NHP derived cell lines, a desired cell
line is obtained from ATCC and screened by PCR to identify the 257 bp amplicon, i.e.,
signature region of the invention. The 257 bp PCR product is cloned and serotyped by
sequencing analysis. For these cell lines containing the AAV7 sequence, the cells are
infected with SV-15, a simian adenovirus purchased from ATCC, human Ad5 or transfected
with plasmid construct housing the human Ad genes that are responsible for AAV helper
functions. At 48 hour post infection or transfection, the cells are harvested and Hirt DNA is

prepared for cloning of AAV7 genome following Xiao et al., 1999, I. Virol, 73:3994-4003.

Example S - Production of AAV Vectors

A pseudotyping strategy similar to that of Example 3 for AAV1/7 was employed to
produce AAV2 vectors packaged with AAV1, AAVS5 and AAVS capsid proteins. Briefly,
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anal yzed in a transduction based neutralizing anti body
assay [Gao, G P., et al., (1996) J 10 Virol 70,
8934-43]. More specifically, the presence of
neutralizing anti bodi es was determ ned by assessi ng
the ability of serumto inhibit transduction of 84-31
cells by reporter viruses (AAVCWEG-P) of different
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AAV2/ 2 and AAV2/1 vectors were neutralized in 20% and
10% of sera, respectively. A fraction of human pool ed
| gG representing a collection of 60,000 individua
sanples did not neutralize AAV2/7 and AAV2/ 8, whereas
AAV2/ 2 and AAV2/1 vectors were neutralized at 15
titers of serumequal to 1/1280 and 1/ 640,
Teblsgdomi’del y. Exanple 7 - In vivo Eval uation of
Different Serotypes of AAV Vectors In this study, 7
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vectors present in target tissues by TagMan using the
sane set of prinmers and probe as in titration of
vector preparations [Zhang, Y., et al., (2001) M
Ther 3, 697-707]. The performance of vectors base on
the new serotypes were evaluated in nurine 15 nodels
of muscl e and liver-directed gene transfer and

e vec s. b known serotypes
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assayi ng serum sanples coll ected at day 28, post
vector admnistration (4 animals per group). As shown
in Table 3, the inpact of capsid proteins on the

ef ficiency of transduction of AIAT vectors in nu/nu
and C57BL/6 m ce and CG vectors in C57BL/6 mce was 15
consistent (See Table 6). Table 6. Expression of
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AAV2/ 5Al Al ATQ. 83
with the immediate early gene of CMV or a CMV enhanced B-actin promoter driving

expression of the transgene. Previous studies indicated that immune competent C57BL/6
mice elicit limited humoral responses to the human A1AT protein when expressed from
AAV vectors [Xiao, W., et al,, (1999) J Virol 73, 3994-4003].

In each strain, AAV2/1 vector produced the highest levels of AIAT and AAV2/2
vector the lowest, with AAV2/7 and AAV2/8 vectors showing intermediate levels of
expression. Peak levels of CG at 28 days following injection of nu/nu NCR mice showed the
highest levels from AAV2/7 and the lowest from AAV2/2 with AAV2/8 and AAV2/1 in
between. Injection of AAV2/1 and AAV2/7 lacZ vectors yielded gene expression at the
injection sites in all muscle fibers with substantially fewer lacZ positive fibers observed with

AAV2/2 and AAV 2/8 vectors. These data indicate that the efficiency of transduction with
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AAV2/ TAl bAl AT2.2 1.7 AAV2/8Al bAl AT18 11 25 The

serol ogi ¢ data descri bed above suggest that AAV2/8
vector should not be neutralized in vivo foll ow ng

i mruni zation with the other serotypes. C57BL/6 m ce
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in ternms of efficiency of gene transfer to liver that
until now has been relatively disappointing in terns
of the nunbers of hepatocytes stably transduced.
AAV2/ 8 20 consistently achieved a 10 to 100-fol d

I mprovenent in gene transfer efficiency as conpared
to the other vectors. The basis for the inproved
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presumably is due to uptake via a differ rece
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tlivep Fslinvwdfig Infetivieatial®! GaromaCopiecofiigiog.at es t hat AAV7
IS suitable for use as a 30 vector in human gene
APV egotorsiDakeot her in vi veenapplCopiad peiCell Sim larly, the
| ack of pre- existing immunity to the AAV serotypes of
tArVA/TAleAtAOn, and their tropdsnms, 0Benders them
useful in delivery of therapeutic nol ecul es and ot her
ugefadibaiiecul es. 66 Exanpl e €003 40.83ue Tropi sm
Studies In the design of a high throughput functiona
ForeEiilbgyisLhene for novel AAYg3€orsdsr ucts, a
non-ti ssue specific and highly active pronoter, CB
RAVEILABA(AIW enhanced chickep P actin pronoter) was
selected to drive an easily detectable and
quevd/sflbabAe reporter 5 gene,jghugapy oL anti-trypsin
gene. Thus only one vector for each new AAV cl one
needs to be made for gene transter studies targeting
3 dif erenﬂ sues,, liver, lung and nuscle to screen
for tiasiEles %‘% aﬁﬁﬁ"ﬂ'i’edéb‘b"aﬂ%gﬁsm%grf*w Ys§Hs shopld ot behe

frehthatixdd ﬁ;gvit'aaﬁllﬁmﬁyfmiﬁmlzat&ﬁ VAR oth@eRREREL TsTBDE hid
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pg/ml, n=2), and AAV2/7 (12 pg/ml, n=2). This contrasts to what was observed in AAV2/8

immunized animals that were infused with the AAV2/8 factor IX vector in which no

detectable factor IX was observed (< 0.1 pg/ml, n=4),

Oligonucleotides to conserved regions of the cap gene did amplify sequences from
rhesus monkeys that represented unique AAVs. Identical cap signature sequences were
found in multiple tissues from rhesus monkeys derived from at least two different colonies.

Full-length rep and cap open reading frames were isolated and sequenced from single
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AAV2/rh.2 (43. 1)1472517.4354: 14 AAV2/rh. 10

(44.2)23: 6653-+194611 AAV2/rh. 13 (42.2)3.5-+224.
8T5-11.7 AAV2/rh.21 (42.10)3,12:k1.44.34 15 A couple
of other experiments were then performed to confirm
the superior tropismof AAV 44.2 in lung tissue.
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ynads d_kmb@&eatrﬂxzs B&sﬁh&ﬂomﬁ\g agxd AAVS vectors, which is a substantial
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42, 102. 4x To9Gordt F8ach nbwt 9echor R/favoraBR for in vivo applications.

Mg’ﬂ]} Q&’or? ﬁg«g?@még%xgegﬁgle Olzmusge as cfP cnen%y as AAV2/1, which is the

42.13)1
s(ez ‘otype th)at confers the highest level of tr ansductton in skeletal muscle of the primate

AAVs tested to date [Xiao, W., cited above; Chou (2001), cited above, and Chou (2000),
cited above]. Importantly, AAV2/8 provides a substantial advantage over the other serotypes
in terms of efﬁciency of gene transfer to liver that until now has been relatively
disappointing in terms of the numbers of hepatocytes stably transduced, AAV2/8
consistently achieved a 10 to 100-fold improvement in gene transfer efficiency as compared
to the other vectors. The basis for the improved efficiency of AAV2/8 is unclear, although ijt
presumably is due to uptake via a different receptor that is more active on the basolateral
surface of hepatocytes, This improved efficiency will be quite useful in the development of
liver-directed gene transfer where the number of transduced cells is critical, such as in urea
cycle disorders and familial hypercholesterolemia.

Thus, the present invention provides a novel approach for isolating new AAVs based
on PCR retrieval of genomic sequences. The amplified sequences were easily incorporated
into vectors and tested in animals. The lack of pre-existing immunity to AAV7 and the
favorable tropism of the vectors for muscle indicates that AAV7 is suitable for use asa
vector in human gene therapy and other # vivo applications. Similarly, the lack of pre-
existing immunity to the AAV serotypes of the invention, and their tropisms, renders them

useful in delivery of therapeutic molecules and other useful molecules.
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The vectors were also adm nistered to i mmune conpetent
animals (C57BL/6) in equal 5 genone copies (Ix1011 GO
as shown in the Table 10. (1x10" GC per ani mal,
C57BL/ 6, day 14, detection limt ?0.033 p.ghnl) Table
10 g of ALAT/m Rel ative CGene transfer as AAV
Vectorwith 1x1011 vectorconpared to rh.10 (clone 44.2)
Exemyple§7e Nesusdrgpian Siudigs 10. 093. 4 2/ 50. 0840. 0332. 9
2/ 701380 d&kh bf 2HiBH-h8A
A 3.1)0. 0480 § " %’}pr%ﬁfugd%gQ%rg")“i“g%‘e‘?g§°r§?vehA%’
C%a%m%i 3, ng?ﬂlss‘?eimm’é? %nH hﬁblY(a&tzvezmnoiesmB_mmo@v (OM\0anhanced
ARkDachR Dromd RS vk EdiecRd td
DT tD o e e P B bl reporr
o himaRetantiHey P graeThs oy e vostordbosach b, A?AV nlohd.egds to be
fHde es e t rfo mance
ol 8 LB (A5 shiel pEine Bl AL I g Rl e
fPrrtéﬁW@Plsm\faé@ patioglsr AdNsoasibtn Jhe bllowisg table sinanarizés datre
Bsthted froh@h ndv: ﬁmd M
é@ te néve L&&@Jrs m% t%st%'?%gfsllﬂ%w?%ssé %m),hfg om

t ransducer AAV 1, estin
i5he oMyl AAg(FaRgd EJP‘@ﬂ: %agz P f@n@‘,togaq iafVEry apter gerEoragsierchyhicle

i6 el DliREsGalh aPiBRih the funBkissub pREuRAY e"l“abﬁ?v%%orts data obtained

R HAZRE Sk patgi ot Sy vi 10

begudy-in vitro transduction of
84-31 cells in the presence and absence of antisera
agai nst different capsids. The data are summari zed
bel ow. 10 Table Ila. Cross-MNABleassay in 8431 cells and
adenovirus (Adv) coinfection Infection in 8431 cells

( oetof ect ed th Adv) wtih: e
cC1o010-GCfremrabbitrlr 13rh Z1rh 22r1: .24

Lung Liver Muscle
AAV21 ND ND 45+11
AAV2/5 0.6+0.2 ND ND
AAV2/8 ND 84+30 ND
AAV2/rth.2 (43.1) 14£7 25+7.4 35%14
AAV2/rh.10 (44.2) | 2346 5319 46+11
AAV2/th.13 (42.2) | 3.5%2 2+0.8 3.541.7
AAV2/th.21 (42.10) | 3.1%2 2+1.4 4.3+2

A couple of other experiments were then performed to confirm the superior tropism of AAV
44.2 in lung tissue. First, AAV vector carried CC10hA1AT minigene for lung specific
expression were pseudotyped with capsids of novel AAVs were given to Immune deficient
animals (NCR nude) in equal volume (50 pl each of the original preps without dilution) via
intratracheal injections as provided in the following table. In Table 9, 50 ! of each original

prep per mouse, NCR Nude, detection limit 0,033 pg/ml, Day 28

67



10

i muni zed wi t h: AAV2/ 42. 2AAV2/ 42. 10AAV2/ 42. 11AAV2/ 42. 13
AAV2/ 11/ 201/ 201/ 20No NAB AAV2/ 21/ 6401/ 12801/ 5120No NAB
AAV2/ 5No NAB1/ 401/ 160No NAB

AAV2/ 71/ 819201/ 819201/ 409601/ 640

AAV2/ 81/ 6401/ 6401/ 3201/ 5120 Ch. 5

AAV2/ A31/ 201/ 1601/ 6401/ 640 rh.8 1/201/201/ 201/ 320
AAV2/ 43.25 rh.10 No NABNo NABNo NAB1/ 5120 AAV2/ 44,2
rh. 13 1/51201/ 51201/ 5120No NAB AAV2/42.2 rlr.21

1/ 51201/ 102401/ 51201/ 20 AAVZalH2910 rh. 22

11204801/ 204801/ 40960Na_NAB AAV2/42.11 rh.24 No

NABEFto01/ 20 1TTRAGC AN A ALAT/E0 | Tehdfad IATIMI CRehtivéABe
assay in 8431 el s| & Shdhveetor nf ewith dxi0"| nf| ecnisfanasi n
8431 cel | s| PEWivAftRICE ed with Adv) wi tWectod 09 (GEif4red to
GC1010GC10P GC109 &L Serunt h. 12¢h. 5r h. 8r h. 1Q0rh1@ldneom

- rabbit AAVR/42 1 44.2)
BAAYA A3AAL2/3880'5 5 Al 26EBAAN2 142 @990 0muni zed 4@t h-
SN <0.005 <0.1
2/5 3.6x10 0.65+0.16 0.02+0.004 0.5
217 4,2x10" 1+0.53 0.02:+0.01 0.5
2/8 7.5x10" 0.9+0.7 0.12:0.09 2.9
2/ch.5 (A.3.1) 9x10' 140.7 0.01+0.008 0.24
2/rh.8 (43.25) 4.6x10" 26121 0.56+0.46 13.7
2/rh.10 (44.2) 2.8x10" 115438 4.14+1.4 100
2/th.13 (42.2) 6x10" 7.340.8 0.12+0.01 2.9
2/th21 (42.10) | 2.4x107 9+0.9 0.38+0.04 9.3
2/rh.22 (42.11) | 2.6x107 6+0.4 0.23+0.02 5.6
2/th.24 (42.13) 1.1x10" 0.4+0.3 0.4+0.3 1

The vectors were also administered to immune competent animals (C57BL/6) in equal

genome copies (1x10"" GC) as shown in the Table 10. (1x10"" GC per animal, C57BL/6, day
14, detection limit 20.033 ug/ml) |

Table 10
AAY Vector ug of ALAT/ml Relative Gene transfer as
with 1x10"! vector compared to rh.10 (clone
44.2)
2/1 0.076+0.031 2.6
2/2 0.1+0.09 3.4
2/5 0.0840.033 2.9
2/7 0.33%0.01 11
2/8 1.92+1.3 2.9
2/ch.5 (A.3.1) 0.048+0.004 1.6
2/th.8 (43.25) 1.7+0.7 ' 58
2/th.10 (44.2) 2.93£1.7 100
2/rh.13 (42.2) 0.45+0.15 15
2/th.21 (42.10) 0.86+0.32 29
2/rh.22 (42.11) 0.38+0.18 13
2/rh.24 (42.13) 0.3£0.19 10

The data from both experiments confirmed the superb tropism of clone 44.2 in lung-
directed gene transfer.
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AAV2/ 21/ 20No NABNo NABNo NABND AAV2/ 5No NAB1/ 320No
NABNo NABND AAV2/ 71/ 25601/ 6401/ 1601/ 81920ND

AAV2/ 81/ 102401/ 26601/ 25601/ 81920ND ch. 5

AAV2/ A31/ 12801/ 10240ND1/ 512011320 rh. 8

AAV2/ 43. 251/ 1280ND1/ 204001/ 51201/ 2560 rh. 10

AAV2/ 44. 21/ 5120NDND1/ 51201/ 5120 rh. 13

AAV2/ 42. 21/ 20NDNDNo NAB1/ 320 h. 21

AAV2/ 42. 101/ 20NDND1/ 401/ 80 rh. 22 AAV2/42. 11No
NABNDRESRSIS Lynmior panovof Alapo4442in iger prt mupcieMibpBe /cesa@nsfer
20418 ohBtatdih® tlo& to fralddk

d21Boost | n h 0(J)JtAszl Aﬁﬁ’f? %@%%@“?J mgég’%h%sey“t‘ﬁ&e
oA b U g oD DAL nERTAA Y, egorme intriguing biologioa
S8MBéaftéde, 21/ 10, 24011527 680 rh. 13-

AAV2/ 42. 2 /5, 12011/ 20, 96Q rh. 21 AAV2/42.101 /20 4001
/81 9 serblogiaa)pronestio o1 jhags neerd A Vi rpseudotyped AAVGFP vectors
Arél‘éﬂeétzd ﬂ@ﬁﬁﬁuﬂﬁﬁ&ﬂf PabBiadtn® inh@roaranddibtRa oF #4231 RS 8k
cells nfec ed mnth%ﬁg%% with GEP 109 GC/ wel | 109
PEFSRES ﬁ tifeigyga [epieRride YR dpte 319 §uramyrized helow:
ch. 5 AAV2/ 1AAV2/ 2AAV2/ 5AAV2/ 7AAV2/ 8AAV2/ A3

128>2 5561 U fiel 111 70 Tabl 13b.
o F ot e et oty 017 rAB R e trys Kk caeaio
109 Gafeoedm ih 393 Gealveolnfdd 4 Wih weh) Vg9 GO/ wel | 109

GC/wel | 109 GC/wel 1 109 GC wel |
rh.8rh.10rh. 13rh. 21rh. 22rh. 24rh. 12

Serum 10° GC 10° GC 1°GC | 10" GC
from ra.bbit _ rh.13 rh.21 rh.22 rh.24
immunized with: | 5 Av2/42 2 AAV2/42.10AAV2/42.11{AAV2/42.13
AAV2/1 1720 120 1/20 No NAB
AAV2/2 1/640 1/1280 1/5120 No NAB
AAV2/5 No NAB 1/40 1/160 No NAB
AAV2/7 1/81920 1/81920 1740960 1/640
AAV2/8 1/640 1/640 1/320 1/5120
Ch.5 AAV2/A3 1/20 1/160 1/640 1/640
rh.8
AAV2/43.25 1/20 1720 1720 1/320
rh.10
AAV2/442 NoNAB | NoNAB | NoNAB 1/5120
rin13
AAV2/42.2 1/5120 1/5120 1/5120 No NAB
rh.21
AAV2/42.10 1/5120 1/10240 1/5120 1/20
rh.22
AAV2/42.11 1/20480 1/20480 1/40960 No NAB
rh.24
AAV2/42.13 | NoNAB 1/20 1/20 1/5120

69



AAV2/ 43. 25AAV2/ 44. 2AAV2] 42. 2AAV2] 42. 10AAV2/ 42. 11V2] 42.
13AAV2/42.1 B 313646210318 #t GFU/ fiel d212716014220
484716312 5 Exanple 10 - Mouse Mdel of Famli al

Hyper chol esterol em a The fol |l owi ng experi nment
denonstrates that the AAV2/7 construct of the

i nvention delivers the LDL receptor and express LDL

r eceffulie 1im (Hmsa‘ma&ka)&n@ﬁjlfdeﬂﬁ&ndtﬁv chRfkem the levels

f plaspa cho er.ol ri cerides in aninal
rmde*”%c%?” ‘P%’%f ?“’Z[F (COH%@ Bﬂggﬁ/“é‘fhol enia. 10 A Vector
Constructi dn ,fA\G VELFES PRAKAT 1(3MG[CW AAV8
capsi @efpot t—uh 5127C] Cop EC Ibl(.lr;h;ébt c. rb‘, n. Hot ypi ng

T A B Y, i1 V2

i :QRAV2/42M8 CANVR AR BN 2/89805 | ARUIBS A W 4B ¢

5 N NAR wﬁﬂgq‘rf?ffﬁﬁaeg‘oy
BI Eﬁc NAE:“

I Nyerbed T 4T ik | 9PRa i
ZE | asm d,

LTTARpZ TansT g NENAE
lll%A%IUVI JC'II/S,ZUL Jlj\IIIO B:l UNQ,\ T !

[ 60  d 1761820+ o NV
oAt ediDas

hr\\ %IJI\\L d S 'll\éaplb

r‘hlA’A:\M/a‘ pg g 1’11256&’1' d1/96588

EEEAZAY bt1102604 | dNnger] es12al | ciiszed Rbove] .

FRSA A EX 4B AT Ct oIDs  Wwewa4quuri issed Dy qoBgp St andard

1GICHA V2380 i on Nymet hodyp To yi el d
5) yghal r med

y(A)

rhard MRV 2(4A0/ DS\l €
la ell
ene

Boall

[ the
The

rki2) RAVPLORE: e

_)[ md. GHO \’KIII
b JE AAVEHALT ND Lo MRS o 12560 (b

t he human thyroid hor mone bi ndi ng gl obul i n gene
pronoter (TBG . B. Animggk32LDL receptor deficient

m ce—on the C57R1/6 background were purchased 25 from
t he |Jackson | dbifercitabblyseaBar Har bor| MEjterfed) and

mai Nt ai ned as Vectdr eedi ng cplTues2t M cepdsgtihg Ji ven
unrgstrictiesl access wavaed er |gmsk4opt al ppds@ high fat
Westlern Drieg¢ (hi gh %aAvehepsest|epadopl St afeigag thr ee
weels primiovect or impeeron. [1/Ad2408y -/62e6s0Wel| at day
0, Pl ood rhvids obt ai ned2uea r gtirspee i t adeoekeeds| and t he
|'i pild_profidie eval uatweia2 the |vecmomer ei/g1apgon |
di vi[ded imt28 seven onAV2EE11 THe/4yEs0t or Wae 1 nj e
an intrapawal i nj ectAvere. @ prisyieousl y Kb descri bed
([Chen SJ et al., Ml Therapy 2000; 2(3), 2Z56-261).

Briefl %3@%32?-%?%\33}23%} ﬁ/\ét hetized with ketam ne

Ko PV

r[;.SSARQg 11

T @OZENZ

—ji e

b np
o P

of

y .
cted via

and xy gled Bithddviawidh §FR
1\6eb5/we

XP SRR

1058 A

qo“é@vmerh

L‘ﬁ%&we!h

portal
Idle Uy

>sc Ul 'V
H +
LY

cC LU Ul

U

I"'ut Tu

rt ol

I LOUUU]
'\ n

wllS

approp
directl Y 5\/2[1
Inﬁ

dPaYae,

a-t-lao
O—TTIC |J

SAVYP +

LI %)

A/WZIZ ns

}- Dr

| AAV28

AAVZ/A3

\a S

128

>200

Y

56

13

1

U.—Pr.ll Ll Lo\
# GFUffield 83

>200

65

54

11

1

70



10

I5

20

25

5 stop of the bleeding. The skin wound was closed and
draped and the mce carefully nonitored for the
foll owi ng day. Wekly bl eeds were performed starting
at day 14 after liver directed gene transfer to
measure blood |ipids. Two aninmals of each group were
sacrificed at the tinme points week 6 and week 12
after vector injection to exam ne at herosclerotic

| a e as,well| as receptor expression. The
Perrgu%b}?gl3ﬁ116%°%@r“é84s3&@ﬂ1? (Pelafsoted wilk 4v)26tH GFP 10

PT aque MRS S Co/ ot G el e R e 1qugkw@u RO B AWEl 18° GClwell

oo ol s SR e e L Rk 7 e o o2t | rhaz
p OH-Otd Ot f -

A Z 43,26 AAVRIALS IAAVEIARD AAWPL?. 10MAARE2 TEENSIDIE WAV2/42.15

T v w1 1

8-MBG3hL D r Ma2f 8- PRG ] DISE. AAV2/18- THG kacZ| 18

AAV2/ '
WGER eIk 102gc Bx 1D gc 7% 101- Boc I[x 1@12-]9- C23x1p" 20

gc | x 1011 gc I x 10 g¢ )i48l12]12 412 16 3 12

Example 10 — Mouse Model of Familial Hypercholesterolemia

The following experiment demonstrates that the AAV2/7 construct of the
invention delivers the LDL receptor and express LDL receptor in an amount sufficient to
reduce the levels of plasma cholesterol and triglycerides in animal models of familial
hypercholesterolemia.

A. Vector Construction

AAYV vectors packaged with AAV7 or AAVS capsid proteins were
constructed using a pseudotyping strategy'[Hildinggr M, et al., J. Virol 2601; 75:6199-6203].
Recombinant AAV genomes with AAV2 inverted terminal repeats (ITR) were packaged by
triple transfection of 293 cells with the cis-plasmid, the adenovirus helper plasmid and a
chimeric packaging construct, a fusion of the capsids of the novel AAV serotypes with the
rep gene of AAV2, The chimeric packaging plasmid was constructed as previously described
[Hildinger et al, cited above]. The recombinant vectors were purified by the standard CsCl,
sedimentation method. To determine the yield TaqMan (Applied Biosystemns) analysis was
performed using probes and primers targeting the SV40 poly(A) region of the vectors [Gao
GP, et al., Hum Gene Ther. 2000 Oct 10;11( 15):2079-91]. The resulting vectors express the
transgene under the control of the human thyroid hormone binding globulin gene promoter
(TBG). _

B. Animals

LDL receptor deficient mice on the C57B1/6 background were purchased
from the Jackson Laboratory (Bar Harbor, ME, USA) and maintained as a breeding colony.
Mice were given unrestricted access to water and obtained a high fat Western Diet (high %
cholesterol) starting three weeks prior vector injection, At day ~7 as well at day 0, blood
was obtained via retroorbital bleeds and the lipid profile evaluated. The mice were randomly

divided into seven groups. The vector was injected via an intraportal injection as previously
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12 12 12 16 C Serum | ipoprotein and |iver function

anal ysis 15 Bl ood sanples were obtained fromthe

retroorbital plexus after a 6 hour fasting period.

The serum was separated fromthe plasma by

centrifugation. The anmpbunt of plasma |ipoproteins and
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scaibe eh et al CMbI TR S 536 zer (ACE,
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PR A rdnh dAVink ). To generate Anti-h
r ecep;t or anti gog?[g@nlgﬂ%’% T ePSBRASCXPHGsSiont ed

intravenously with an AdhLDLr prep (1x1013 GC). Four
weeks | ater the rabbit ser.%gwevi@s obt ai ned and used
for Weste Blot., A 1:100 |]Iution of the serum was
used as afpri mary| Vemiri body foll opggl, Dy =&

HRP- conj uggatedrantt—t+abhit—gG EC
cheni | uni horRdt bABYEUCABGHREPEDL | ekt men Biidt
Det ect i on} Brdup 2ANEARNAMTRS LD Ot eghts++. E
|n‘n‘unocyt _,G“em stk Eor _deter mlg!lna IS%?IU L[)Iprecept or
expr essi ohCTHMP # r of &4 VRA7VERG-bidlkd ohsx 10"ge |12
I mrunohi s| EJAgHT S aysesower-p—perforned _10um
cryostat g r‘fllsnns %P’%@B{‘EE’?"% xpH 10y ecackidng for 5
m nutes, pProunfi xjediAVBBAHG-NOMAS| BRI peu 3| a 1
hour i ncupg ' ; -1 10.-10P4 of Joat 1 serum
Sections here then' BHRGHDSr bhelOR@ar Mz h| t he
primary at@dobp)ﬁy QAAVEZ/QOBA- e IFeT T A TRt

pol ycl ona i pti-human | H(? i gﬁ\ed ic}é}al
Technol ogies Inc., Stoughton, MA) was used diluted
accoii ngkerum GipbMereimsiaivet 4 t he manufacturer.
The sectigns vverﬁeﬁwasheq m’%‘ﬁ‘%@%"’%ﬁ% i ncubated wth
1: 100 di IRIR¥darh gpoyssetesineddftont thamtroorbitablbivk afed B¢ hoyr
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ant i body DL &eepios Sipy@ﬁomﬁmﬁgatm}'immuno—fluorescence staining
and Western blotting, For Western Blot frozen liver tissue was homogenized with lysis
buffer (20 mM Tris, pH7.4, 130mM NaCl, 1%

n

Triton X 100, proteinase inhibitor (complete,
EDTA-free, Roche, Mannheim, Germany). Protein concentration was determined using the

Micro BCA Protein Assay Reagent Kit (Pierce, .
on 4- 15% Tris

Rockford, IL), 40 pg of protein was resolved
-HCl Ready Gels (Biorad, Hercules, CA) and transferred to a nitrocellulose
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arterial system perfused with ice-cold phosphate buffered saline through the left ventricle.

The aorta was then carefully harvested, slit down along the ventral midline from the aortic
arch down to the femoral arteries and fixed in formalin. The lipid-rich atherosclerotic

plaques were stained with Sudan IV (Sigma, Germany) and the aorta pinned out flat on a
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solution. For quantification of the |liver cholestero
and triglyceride content |iver 20 sections were
honogeni zed and i ncubated i n chl orof orml net hanol (2:1)
overni ght. After adding of 0.05% H2SO4 and
centrifugatlon for 10 mnutes, the [ower |ayer of each
anple was col |l ected, d|V|ded in tw aliquots and
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‘g‘z oot TRE Moo L bty Bt BHER Boerif sl B Glowed
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EXRBIROE059% in pk | ressj on, and
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i ‘ﬁ“@"’f‘t&&"a PO’PB@"(f‘Ff|3R)Sece&q§raetlsmmnng\msvammedl jelly

sdsieuinnphl lia B mce. Vectors with capsids of AAV 1,
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&Ravay adfled, followed by incubation on ice for 10 minutes and centrifugation at 14,000
rpm for 30 minutes. The supernatant was finally evaluated for triglycerides (Wako
Diagnostics).

All of the vectors pseudotyped in an AAV2/8 or AAV2/7 capsid lowered

total cholesterol, LDL and triglycerides as compared to the control. These test vectors also

corrected phenotype of hypercholesterolemia in a dose-dependent manner. A reduction in
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an AAV8 vector at a | ower dose, 1x1010 GC/ nouse.
Control group was injected with 1x101 20 GC of AAV2/8
TBG LacZ3. Each group contains 5-10 nmale and fenal e
mce. Mce were bled bi-weekly after vector

adm nistration. 1. ELISA The canine FI X concentration
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length of the experiment, i.e., to 12 weeks. Therapeutic levels are considered to be 5% of
normal levels, i.e,, at about 250 ng/mL.

—q

The highest levels of expression were observed for the AAV?2/8 (at 10"y and
AAV2/7 constructs, with sustained superphysiology levels ¢FIX levels (ten-fold higher than
the normal level). Expression levels for AAV2/8 (10" were approximately 10 fold higher
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I mmuno- hi stochem stry staining on the liver tissues
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followed by a 5.0 m infusion of saline. The ball oon
is then deflated, the callula renmoved 20 and venous
henostasis is secured. The spleen is then repl aced,

bl eedi ng vessels are cauterized and the operative
wound i s closed. The animal is extubated having
tolerated the surgical procedure well. Blood sanples
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nufjl_he afid Iszqutem&ls Wch@hﬁ?ﬁ& tlﬁ‘d)ﬁli’@t ; 1 ﬂe@iio? gf M&fdﬁalﬁﬁénﬁf@srand se u\c}nces
Lrecte Q regi on cated in e m e of an
whichar eg% H& Fhebfggtefag‘g?r Sﬁ%ﬂ?’é‘d%%‘génﬁﬂé%ﬁlwsmwm@gmalm the 5°
end8f\the ARV RquéhcePdrhpTETed By iRk for the'(RE %loxg SBLILEM
e

of an AAV cap gene, based on a predeterm
conser vef) Pegwhly @fthipdrsgt of primeerk which spesifitiaHy amplifylaghind region

hich -2j ' ' Ce Conpri si
i 00 o 3 SR e RRIB IR 9 e e
regig@ogich hat AZAY 3F exBEGon [sBuiskded whith aAndsl to the 8 Oerdiof ghet LAV
' . ' .he 3' priner has a,sequence
sodblelhehol AR Tl e o R 4P iR oA o ch
corresponds t eadhh said eécond hetbbird %gmﬂsfbgﬁgbﬁ{df!tehﬂn&f"@a%ed upon
toclaiml

4435 Of D NO 7. 9. A Kit di ,
the ity oF I ol seisptes oL Ayt AT dof A R A i etV and
AACHandeRh GEsaid fgiohs chmplisMeathcRICNRT RSSQREAVRED ¥ by

réAA& corrtt;rl Si ng an AAV capsid having an amno acid
COSEYHLALE 24t Besemrbnitithiy gduptionailyi vatihg sesfiencasivhe

i@ ' A X . D ; 60);
ml%izlé, ﬁng %éﬁh%%e%\g%&?_ F%Chéfa{%%(%gﬂlﬁ% gt’ le%_l %?ﬁggﬁrﬁ %%669 end of

C

1 - . I
thegeguspees afthpg regporelmivedn Big;seq\@neks oSHE@at least A4V 1, AAV2, AAV3,

AAV4, AAVS and AAVS;

each of the sets of primers consisting of a 5’ primer and a 3’ primer,
each of said primers comprising 15 nucleotides complementary to its respective highly
conserved sequence and having exact identity with its respective highly conserved sequence

over at least 5 base pairs in its 3’ end.

2, A kit according to claim 1, wherein the 5 primer and/or the 3° primer

comprises at least 18 nucleotides.
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ID NO. 68; A3-5, SEQ ID NO. 69: 3.3b, SEQ ID NO 62;
223.4, SEQ ID NO. 73: 223-5, 79 SEQ |D NQ 74: 223- 10,
SEQ I D NO 75; 223-2, SEQ ID NO. 76, 223-7, SEQ ID NO
77 223-6, SEQ ID NO 78: 44-1, SEQ ID NO 79; 44-5,
SEQ I D NO 80; 44-2, SEQ ID NO 81; 42-15, SEQ ID NO
84: 42-8, SEQ ID NO 85: 42-13, SEQ ID NO 86; 42-3A
SEQ ID NO 87; 42-4, SEQ ID NO 88, 42-5A, SEQ ID
NO: 89; 42—Hil&ccc8&'@g;dllﬁi|? 192%:1221—(5585’ pEEer grllsd_/l)rﬁ? 9];)'rig1eb
1. -SEQID.NO 92: 43-12, SEQ ID NO 93: 43-5, SE
coﬁﬁi‘%ﬁfgﬁ‘f(g'%%%, SEQ ID NO 96; 43-25. SEQ ID NQ 97:
43-20, SEQ ID NO. 99; 24.1, SEQ ID NO 101; 42.2, SEQ
ID MO 1Q2;. 7,2. SEQ|D NO. 103: 27.3, SEQ ID NO 104;
16. 3, SE%%i‘B“’RRB."'“gi‘t%?‘mzﬂzwi?ete'“éhﬁ mﬂ"NO?"d?%be 3 prigr
coiBpii@es &) 184X 9 BABE paifof lact Gty B iN® ¢d08; F1, SEQ |ID NO
109 F5, SEQ ID NO 110: F3, SEQ ID NO 111 42-6B,
SEQ ID NO 112; and 42- 12, SEQID NO 113. 11. A
protei n adkifct&Hing tcldimag WaekinQhe ?%riﬁé}/a&%%éjy primer

rotein, said fragment selected fromthe group
co'gBrr‘%? %tg?aﬁb&lo'?a:se Wﬁg&@g‘i igeninoatds A’ endni no aci ds (aa)
138 to 737; vp3 capsid protein, as 203 to 737;

hyper var TRbkigadc6d -  of i
109 Tt (D L ENBN g

182 to 187; .as (
of ﬁ@‘%fé‘ adgno-gssqciptgd vigus-capsid seguences fagwa samplet50 to 474:
as 451  the fifsf Set oBBridt9 cdrfprfbdipra PSrithrlditeRted 9 i
503; as 501 to 505; as é%% ?%aSZ.? as 533 t6amg%ﬁ$9§%8ln
thegnigdle gf ansAAV1ep gane, hasedmy g predeternimed eonsgged ragioGBBAAY, and a
3’ prinder dAScteb® alregifdSowRBENAST af00A ¥ ; ifi¢
e et a gy dowiiicantoT g PAV kap ‘Zeég’lbﬁ%%t"g%é%?teg’g'%ed
conseryed regign of AAVI37 to 143 as 154 to 156 as 194 to
208: as 261 to 274; as 262 to 274; as 171 to 173; as
413 to 417, as 449 to 478; as 494 to 525; as 534 to
5717 as B&it aceprdiog to claimB86@hereinBiely’ pasme RS atsequédd; compelsing

. 9 ;..as, 274 to 446; 6 o
G N BopARCRT A ROARE, i Stgeshdtu gy 1 1 938 o
IDDED6.t 0 273; as 447 to 477; as 495 to 602; as 660 to
669; and as 707 to 723, wherein the am no acid
nunbers are those of the AAV7 capsid, SEQ ID NO 2,

and8.cor r Akpancirdigg toadrinriswhereinhie X ppgiethsfa séduen@RQmbFXing

64 - . SEOQ ID NO 62: ,A3-3, SEQ
CRBRGAE A QTG RACER, RERSorep S E esugieonide
compgerBentaBEQ 4462N@3569SEQIBNO:BEQ | D NO 62; 223.4, SEQ

ID NO 73; 223-5, SEQ ID NO 74; 223-10, SEQ ID NO 75;

223-2, SEQ ID NO 76; 223-7, SEQID NO 77; 223-6, SEQ

| D NO 78 kitddeotdin®lBQldik | Neherdifl theAdmble cSRRNIPANS BRgrated
into'fhe Srompame> O &1 42-15, SEQ 80

10. An isolated adeno-associated virus (AAV) comprising an AAV capsid having
an amino acid sequence selected from the group consisting of?:
AAVT, amino acids 1 to 737 of SEQ ID NO:2; C1, SEQ ID NO:60; C2, SEQ
IDNO:61; C5, SEQ ID NO:62; A3-3, SEQ ID NO:66; A3-7, SEQ ID NO:67; A3-4, SEQ
ID NO:68; A3-5, SEQ ID NO: 69; 3.3b, SEQ ID NO: 62; 223.4, SEQ ID NO: 73; 223-5,
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ID NO 84; 42-8, SEQ ID NO 85; 42-13, SEQ I D NO 86;
42-3A, SEQ I D NGO 87; 42-4, SEQ ID NO 88; 42-5A, SEQ

I D NO 89; 42-1B, SEQ I D NO 90; 42-5B, SEQ I D NG 91;
43- 1, SEQ ID NGO 92; 43-12, SEQ ID NO 93; 43-5, SEQ
ID NO 94; 43-2 1, SEQ ID NGO 96; 43-25, SEQ ID NO 97;
43-20, SEQ ID NGO 99; 24.1, SEQ I D NO 101; 42.2, SEQ
ID NGO 102; 7.2, SEQ ID NO 103; 27.3, SEQ ID NO 104;

SEQAIDANOSEQ B0 0NGEQ %ﬁ?dol 42. %ﬁhz §E§OD| r@gg@ %g}oﬁ §Eé%P%§M7
2GR N0t R 1o 15 s NG 442 S0 GBS
42 SEGHPINO: 84:22-8RE4B-NG- SSSEQI§ %E?Qmé%% 42'L(33~A,ps“r-fotg B

f|C|aI adeno- associ ated vir capsi

NGt g2 45 PG I3 MNO:8%; 421y SEQIDIN@:8Br 43+ B, SER RGN 9DS42-5B, SEQ
IDNU?@T dBngsEQ 16 B 14 1%%5%%6@6%‘3’045‘@@5 ID NO:94; 43221,

no- associ ated virus onpri1 si ng a

SEQ&B&N% 196:48c%0r SERIPND: A7at 120, SEQLD N@: %0246 SEE 1D NO: 101;
42,0 ORAT l[SN@QlO@ M%B@ D, ﬁ@ %35 ?ﬁ‘éﬁf@ﬁﬁ?ﬁ%ﬁﬁg% RERHR Yo

tocalm

10%%%854 Slsﬁr&{? N0k R4: é?-éBa‘éE@ 18 MU dNEet2elc BEIQ MY NO: o8&t 1, ﬁEQ
ei
ID &R N09; FBSSIEG IBNRS! 1Y6.114Ssk G Og't)b%g %mﬁcﬁ é?% g 2

havi ng an am no acid séquénce se é
'26%%%59an@30f AAV7, anino acids 1 to 737 of SEQ ID

NO2; O, SEQID NO60; C2, SEQID NG 61; C5 SEQID
NO. 62, A3-3, SEQ ID NO 66; A3-7, SEQ ID NO 67; A3-4,
SEQ'I-D NOpegein p@nmnsu@wagmemfaﬁgm\eca@bm pEit6h | Bd¥Rgment

293, 73; 223-5, SEQ ID NO 74:
se'%%g-flo, héﬁ&%@"’ﬁgﬁ%"f 2232 SEQ ID NO. 76; 223-7, SEQ

ID NO W2:capshBpréieinSEGinb Beilaay B38 @331, SEQ | 5D NgEQ7I9D
i | D NO.80: . 44- ID NO 81;

NG 5534SE‘§3 EPS'\QE%@I"D i S5%12 13, SEQ I D NO 86;

42- 3A, SBEEervhidbNOegidn (MR, thgg@ Lﬂgaﬁs\gﬁg 15%?%5& toﬁ@@ aa
2620853 R 23 Y5 s 14028, 9 A 0985 M4 356t0 Ay 451
to 476) d4@99 4 4953aa 41 to M@ezusm(l) N%%ﬁ a 5[1)@ [\%5051%@14 {3 e aa%§3Q to
SS4THS it T a 3850 %%Qaq $43059% g 658tp 067 ag 669 T36RCIAd PO 205 to
719160 B t6F0;1 D NO 105, 42.10, SEQ ID NO 106 42- 3B,

LD NQ. 108, F1, SEQ 81 ID
NG 100,824 e85 750 iop L1 56 4 3590 (i 19 1 16% op 13711143,

a2 BRIGES6; SEQ4 tazmaa 282%0 2300ha®32 1ol 2 DEQ1 P10, 3o éjr’ﬁ aa
9A H& gp ng..a nucl ei ¢ aci d sequenée enco
44940 %éi’ ‘ﬁtgﬁg a&éz‘b& il edp 351118016 An&H0 ta 67 biay 309 a133i aujd
pr ot ei n,aagb U84)u£ | B 16 2364 29 GHARCE @)@kcﬁ@;@e% 6'@2%‘7{)(%%
ing of : AAV5, SEQ | ;
7243p 740 a&%ggt%{gé, Srsths 57" sl odT. IEAPT D U2 260 10 669; and aa

7074278, SEQ | D NO. 29; 42-1 b, SEQ I D NG 30; 42-13, SEQ

ID NO 31;
wherein the amino acid numbers are those of the AAV7 capsid, SEQ ID

NO:2, and corresponding regions in the capsid of C1, SEQ ID NO:60; C2, SEQ ID NO:61;

C5, SEQ IDNO:62; A3-3, SEQ ID NO:66; A3-7, SEQ ID NO:67; A3-4, SEQ ID NO:68;

A3-5, SEQ ID NO: 69; 3.3b, SEQ ID NO: 62; 223.4, SEQ ID NO: 73;223-5, SEQID

NO:74; 223-10, SEQ ID NO:75; 223-2, SEQ ID NO:76; 223-7, SEQ ID NO: 77; 223-6, SEQ

ID NO: 78; 44-1, SEQ ID NO: 79; 44-5, SEQ ID NO:80; 44-2, SEQ ID NO:81; 42-15, SEQ
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42-3a, SEQ ID NO 32; 42-4,SEQ ID NO 33; 42-5a, SEQ ID
NO 34; 42-10, SEQID NO 35; 42-3b, SEQ ID NO 36;
42-11, SEQ ID NGO 37; 42-6b, SEQ ID NO 38; 43-1, SEQ
D NO 39; 43-5, SEQ ID NO 40; 43-12,SEQ I D NO 41,
43-20, SEQ ID NG 42; 43-21, SEQ ID NO 43; 43-23, SEQ
I D NO 44; 43-25 SEQ ID NO 45; 44.1, SEQ | D NO 47,
44.5, SEQ ID NGO 47; 223.10, SEQ I D NGO 48; 223.2, SEQ

th@) I‘ﬂ@ 408, S%Z%}rﬂwosﬁg& QE)BI\,%(?Q%ESZ@4%6AS§% Iﬁg}pm §éé

SE@N@ 3854?2 -SANSES) IDENO: $9DANDBESEQ KBND; 90SERSBISEID 56191 ; 43-

| PR RN S G, FR 4R gt o A,
43T@§BSEQ kwpz 97 §éc§0|, BEQI@NQ99 243, 3EQ ﬂz@o DON@2128EQADd

NG#02; $5QSE@I[NQO 393. &1773 séo hi5 4 1%%”“3’15&15‘190 1045 8 $EQ

aci d aiguence enco ng a a ment’ of ™’ an
ID 2% 11 86: 43 538 SERED NOy 195 ézaplsuSﬂQﬂmu@-n 108; BRISEQNDXN®] m9 Fs,

PN O o5 PERABAR0 Yy, R, SR T 1359 % g M oo

1131434 to 3049; nt 468 to 3090; and nt 725 to 3090
wherei n the nucl eoti des nunbers are of AAV7, SEQ ID
NO | and correspond to sequences in 42-2, SEQID
NO 92. 42A8 agifigial DiehOaRdciatd@vihs, (ASEQC&@IdNQ)t&% coﬁ’agnﬁ%e or

more?gghelzd?gtléﬁ f@é%eftb‘zi?@d'@[z% IE'OS?E’OQ | 462 |\|éL)3338E4?2| 5a,

SEQ I D NO 34; 42-10, SEQ I D NO 35; 42-3b, SEQ ID NO

2-1 E 37; .42-6b, SEOQ I D NO 38; 43-1,
220 11D NEreosbingis AdShosgbéseidtsd ik (ABV) oo Bingataitibeial capsid
acch@inglto cldBa P, SEQ ID NO 42; 43-21, SEQ I D NGO 43;
43-23, SEQ ID NO 44; 43-25 SEQ ID NO. 45; 44.1, SEQ
ID NO 47, 44.5, SEQ I D NGO 47; 223.10, 82 SEQ I D NG 48;

223142, SE@oldouRNCokBrisi nftleicHeid deblidhEd
© c& ¥, 221 223. 6, BSE%&ISD NO 52 s é’QOd'%g’F'%teN"ggg’rdmg
MIMO R SEQ 1D NO 54; A3.5, SEQ ID NO 55 A3.7,
SEQIDNO 56; A3.3,SEQ ID NO 57; 42.12, SEQ I D NG
44. 2 %E%!DNO 59; AAVIO, SEQ ID NO 117; AAVll,
SEd5| D NO&Mofefgle camptisingsayciqis sty sequence enagding a SE@! addno-
assddidtedhAfds (AR moty%i@gi @p“@m l?a’i’/mfjaﬁ ammz);acm)m%%g&e%ce sclecte((i:l from

h accordi ng to_cl al or claim
the £10MB EQIsItINg Ot k6 fimdno apdls 11n & TefI SEQUIDENGG: &2 IdSRQ IDANO:60;
C2,SFa ID NO:60! B! SEQMBANG:62;143-3) oSéH dA3 NE‘Eﬂﬂ R0:67;

further conprises a functiona
A3-4, SEQ ID NO:68; A3-5, SEQ ID NO: 69; 3.3b, SEQ [D NO 62 2234 SEQ ID NO:

73; 223-5, SEQ ID NO:74; 223-10, SEQ ID NO:75; 223-2, SEQ ID NO:76; 223-7, SEQ ID
NO: 77; 223-6, SEQ ID NO: 78; 44-1, SEQ ID NO: 79; 44-5, SEQ ID NO:80; 44-2, SEQ ID
NO:81; 42-15, SEQ ID NO: 84; 42-8, SEQ ID NO: 85; 42-13, SEQ ID NO:86; 42-3A, SEQ
ID NO:87; 42-4, SEQ ID NO:88; 42-5A, SEQ ID NO:89; 42-1B, SEQ ID NO:90; 42-5B,
SEQ ID NO:91; 43-1, SEQ ID NO: 92; 43-12, SEQ ID NO: 93; 43-5, SEQ ID NO:94; 43-
21, SEQ ID NO:96; 43-25, SEQ ID NO: 97; 43-20, SEQ ID NO:99; 24.1, SEQ ID NO: 101;
42.2, SEQID NO:102; 7.2, SEQ ID NO: 103; 27.3, SEQ ID NO: 104; 16.3, SEQ ID NO:
105; 42.10, SEQ ID NO: 106; 42-3B, SEQ ID NO: 107; 42-1 1, SEQ ID NO: 108; F1, SEQ
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20. The nol ecul e according to claim 16, wherein said
nucl ei ¢ acid sequence is the AAV7 sequence, SEQ ID
NO 1 . 21. A nethod of generating a reconbi nant

adeno- associ ated virus (AAV) conprising an AAV
serotype capsid conprising the steps of culturing a
host cell containing: (a) a nolecule according to any
of clainms 12 or claim14 to 17 which encodes an adeno-

ID2EZ000 A2 SEQIDWO CABSEL SEQRD N f 1) %E'@“@Fgﬁﬁﬁq&‘%rf? and 42-

( a n1n| ene conprising AAV i nveért
12, ) and a transgene; and (d) sufficient

helper functlons to permit packagi ng of the m nigene
into the AAV capsid protein. 22. A host cel
t r anéf ectdreliguiqronmprisiie aoudeis sud stwehcs enasdingemovel adeyo-

assfo@iat@b Qi (J\Q\V)QEro@ng%[n@ﬁlﬂrﬁelﬂcs%ﬂrrﬁ{lblgg %1% s (ﬂ)énce sel%%tfci]gs m the

or clajns ositiron co
gmé.'ﬁ copristing el rAn ke SEQ B MOR: 12}205E@II@|N\® :9342-uSEQ@ID NO:27; 42-

sTmtehestais SN 16106 7o b SOTPSELAA 1.
4253p ngﬁ% wgo B2; 4204 SEQMUNG: 3|§h%35aa,l SEQ u;aNQm;@mpat S €D
NG88; 4b 8b, sé@u?ﬁo ﬁﬁ'@t NOS8eQip YR 3‘?6523&8 gﬁgflbahén(gﬁg,a@fli %EQ

a cell, said d cohpr|3|n ‘the
ID NG 38:e43+5, \&EQdDaNOAetW4&décﬁﬁQ HYNOot Ic kB2 SBEY Iy Nol4a| 43-21,

S P RSN N4y EPERE SR P SET mir aa5
SEQi IPUNOARTP. 10s3Q1Y NO:48; Iﬁ:I £$1EQ HO IND: @:qmm%g ﬁ?N%E
t 0
2 PR UGIENGOR213h o BTG, 482 oD et Sy S Ro
54,25_\35 $Q BENQ:13; m:c 171, SEQID RQ256;t A3. 4%&5}8% Nt@??ArJALr%ISi\'SﬁQ]ID
N REE 10N B AR SR 1oy M 7a AR, BERNBNG: 118

AANA2 ,SEQID dicul 1©; AAdOSEQ ¢D AI0: sXbe Bt A6, SFE Y RA: ¥4.1 US
(AAV) serotype 7 rep protein or a fragnment thereof,
said protein or fragnment selected fromthe group

consl.st i Agodd l&mnﬂ 4 '
@137 20U e20mP Slﬁ%o igﬁﬁacgﬂsgﬁggég&coﬁﬁg ) fr%%ne’@gfl’ an

as 172 t
ade%%’é“f"ﬂatﬁi%‘”éus °2%9‘ NOP?HE gaid pyqléieaid seanengg selected fsothe group
comaigy ¢l ng to claim26 or 27. 29. An adeno-associ at ed
Vi rus (AA conpr|5|ng a capsid protein of AAV
ser ot ype’ Mo It WOt he capsid protein is
serologlﬁalmM2g4@§§m9pactlve wth anti bodies to a

vp 3, nt 1434 to 3049;

nt 468 to 3090; and

nt 725 to 3090,

wherein the nucleotides numbers are of AAV7, SEQ ID NO:1 and correspond
to sequences in 42-2, SEQ ID NO:9; 42-8 ,SEQ ID NO:27; 42-15, SEQ ID NO:28; 42-5b
,SEQ ID NO: 29; 42-1b,SEQ ID NO:30; 42-13, SEQ ID NO: 31; 42-3a, SEQ ID NO: 32;
42-4 ,SEQ ID NO:33; 42-5a, SEQ ID NO: 34; 42-10, SEQ ID NO:35; 42-3b, SEQ ID NO:
36 42-11, SEQ ID NO: 37; 42-6b, SEQ ID NO:38; 43-1, SEQ ID NO: 39: 43-5, SEQID
NO: 40; 43-12 ,SEQ ID NO:41; 43-20, SEQ ID NO:42; 43-21, SEQ ID NO: 43; 43-23, SEQ
ID NO:44; 43-25 ,SEQ ID NO: 45; 44.1, SEQ ID NO:47; 44.5, SEQ ID NO:47; 223.10,
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capsid protein having the sequence of SEQ I D NO 2. 30.
The AAV according to claim 29, wherein the antibodi es
are polyclonal antibodies generated using SEQ I D NO:
2. 31. The AAV according to claim?29, wherein said
capsid protein is not neutralized by antibodies
gener at ed agai nst AAV serotypes | - 6. 32. The AAV
according to claim?29, which is produced

SBQEDOND 4822131 3 swltﬁﬁo 4’5@23%%5@?1%%6‘56 ;% §b§ g‘@f}?%

2RI RB: o 5 70850 T 5D 30 b4 SH5G Mo A5, SEG 1T
Na@ies; e ,rwb tm\@ |5gny@r3t s@@@bwo FAgb o 1] aﬁ‘igﬁf‘lfqbcfk &S SERID

rsi.on accor di ng to

Vi
NG 93@*“6&%.5&%%@ l'éeeﬁrbeHaﬁEQm\No JaRpAAYER, smn@rm@mg

A3 ESEQNBINOSP@ NS HE! JES 1D NPy a serotype het er ol ogous
to the capS|d protein. 35. The reconbi nant AAV
according to claim 34, wherein the I TRs are from AAV

: . t
m;gi r 2|8 ZPETB ”1'2113? d-l?t?%cughf%ccfrﬁﬁgmmﬁxﬁu d?"gi\ac{mz?ﬁ% G ge[rﬁlg sg

tlsdeaiplpymid. nol ecul e having the sequence of nt 825 to
3049 of SEQID NO 1. 37. The reconbi nant AAV
accordin o any of clainms 30 to 36, wherein the
capd?d prgﬁleé‘i‘%ecébrﬁs(mr@est%@l&@da@m cleinot4 @riTnehaeih ésid

motb@ylemgtﬁehgon%q&emﬁa%k AG%%} Oéegen? of SEQ ID NO 2.

The reconbl nant acco ng to claim35, wherein
the capsid protein conprlses a sequence of am no

aci ha e of 03.to0.,737 of SEQ ID

NO g§ 39“%%‘%1@%%%% Na ‘f"' @&E’SYFHH $Aid nueleic agif seamignee is
the\ikfeY Béequenee, SEAPEI NOp ot ei N conpri ses a sequence of

am no acids having the sequence of as | to 737 of SEQ

ID NGO 2. 40. A conposition conprising an AAV accordi ng
to 2ahy @&fmehad ofiged@ating a&&om’-b]nanﬂ&ﬁndlﬁss@cu{t&f?\ﬂf@ (RARY

o any..of cla reparing
cotrBSEAAY Do B AP Bormihetthe Sfrsiobgultrsnib hest hlsorgirane
(a) 2 avolpstile @edording® any of claims 12 or claim 14 to 17 which encodes an adeno-

associated virus capsid; (b) a functional rep gene; (c) a minigene comprising AAV inverted

terminal repeats (ITRs) and a transgene; and (d) sufficient helper functions to permit

packaging of the minigene into the AAV capsid protein.

22, A host cell transfected with an adeno-associated virus according to claim 10

or a molecule according to any of claims 12, or claims 14 to 17.

23. A composition comprising an AAV according to claim 10 or claim 13, and a

physiologically compatible carrier.

24. A composition comprising a molecule according to any of claims 12, or claims

14 to 17 and a physiologically compatible carrier.
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25. A method of delivering a transgene to a cell, said method comprising the step of
contacting the cell with an AAV according to claim 10 or claim 13, wherein said rAAV

comprises the transgene.

26. A molecule comprising a heterologous adeno-associated virus (AAV)
serotype 7 nucleic acid sequence, said sequence comprising:
nucleotides (nt) 1 to 107 of SEQ ID NO: 1:
nt 107 to 2215 of SEQ ID NO:1;
nt 334 to 2215 of SEQ ID NO:1;
nt 2222 to 4435 of SEQ ID NO:1.
nt 2633 to 4435 of SEQ ID NO:1;
nt 2831 to 4435 of SEQ ID NO:1; and
nt 4704 to 4721 of SEQ ID NO: 1.

27. A molecule encoding an adeno-associated virus (AAV) serotype 7 rep protein
or a fragment thereof, said protein or fragment selected from the group consisting of:
amino acid (aa) 1 to 623, aa | to 171; aa 172 to 372, aa 373 to 444, and aa
445 to 623 of SEQ ID NO:3.

28. A host cell containing a molecule according to claim 26 or 27.
29. An adeno-associated virus (AAV) comprising a capsid protein of AAV
serotype 7, wherein the capsid protein is serologically cross-reactive with antibodies to a

capsid protein having the sequence of SEQ ID NO:2.

30. The AAV according to claim 29, wherein the antibodies are polyclonal
antibodies generated using SEQ ID NO: 2.

31. The AAV according to claim 29, wherein said capsid protein is not

neutralized by antibodies generated against AAV serotypes 1 — 6.

32. The AAV according to claim 29, which is produced recombinantly.
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33. The AAV according to claim 32, wherein said AAYV has a capsid protein that
is 95% to 99% identical to aa 1 to 737 of SEQ ID NO:2 as determined by alignment and a
Fasta program in GCG Version 6.1.

34, The AAV according to any of claims 30 to 33, wherein the recombinant AAV
comprises inverted terminal repeats (ITRs) from a serotype heterologous to the capsid

protein.

35. The recombinant AAV according to claim 34, wherein the ITRs are from
AAV serotype 2.

36.  The recombinant AAV according to any of claims 30 to 35, wherein the
capsid protein is encoded by a molecule having the sequence of nt 825 to 3049 of SEQID

NO: 1.

37. The recombinant AAV according to any of claims 30 to 36, wherein the

capsid protein comprises a sequence of amino acids having the sequence of aa 138 to 737 of
SEQ ID NO:2,

38.  The recombinant AAV according to claim 35, wherein the capsid protein

comprises a sequence of amino acids having the sequence of aa 203 to 737 of SEQ ID NO:2.

39. The recombinant AAV according to claim 35, wherein the capsid protein

comprises a sequence of amino acids having the sequence of aa 1 to 737 of SEQ ID NO:2,

40, A composition comprising an AAV according to any of claims 30 to 39,

41, Use of a recombinant AAV according to any of claims 30 to 39 in preparing a

medicament for delivering a heterologous molecule to a target cell.
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