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WD 2006/ 124412 PCT/ US2006/ 017921 METHODS FOR THE

RAPI D EXPANSI ON OF ANTI GEN SPECI FI C T- CELLS BACKGROUND
WO@R00eHEH4I NVENTI ON | nf ecti ous viral di seases prBSENE2086/017921

difficult public health problemfor the 5 world. There

are few anti-viral pharmaceuticals, and vaccines

alMBTHOBSA QRS THE (RARIDGH YN SIONOQ R WNATGEDT SPEEIIBICENCELLS

but offer no assistance once an infection has

commenced. Exanples of infectious viruses include

viruses bel ongi B§CKGROEND OF THE NGVENTION es:

plcornaV|rus ovirus, retroviru u
bunyavi rg&ectioys ff&glé{}]ﬁef‘%?é R @8@5%1&@11? By "@ fa o e
woBl@X ThérblSre b9 it fidl %harﬁ‘lal:&‘ﬁbdw Snd PREMEYVAIMYS ,excluswely provide

calicivirus, hepadnavirus, orthonyXOV|rus

proghgagtiiastigance; b odter 8 assiganee eRAe D d1feqtig awceda%amples
of fnlfé%ﬁbﬁ’s' ViMiSes nlii@lﬁf@tvﬁrhéé b@ohg<‘111gato(1h§§>ﬁ§@1 %H@fﬁﬂ’i@ %[c'oﬁfidmk&y

an i nflammation of |'iver caused infection with
adqnhélmsemww%p@myxpmgu% bwyyyireg, papavavns, agrpewm ARAYFUS,

n en

ol HRALEE TickRhe, pRS6 ANl EDEC RS AT, DRl
arepavios, filovidug) jratide9izus, eemiviin gndilagdrusbl ood product s,

or soli ngJaﬁﬁpé isf d (ggga& c%gﬂgt% % I){Qﬁ‘f’nfﬂa%ntb%eﬁ%f 1%1'6 %v&: caused

injecting i TT1¢i't drugs or <har | nee
bymf%mn evithtthe }Iit'@stitfsm/vlrdscﬁH@Vt) earﬂmvndmusi niSymetiond 5tk fagtors for

freque r. od: having,s wi.d h
bolAiEY B P € BT DepnERLre A BEE o e Y et dolon
prlshtaﬁul?g 9922 FrSdéi’V&{g Hld@l[’l‘BloodBpl@huoﬁ ot @dit biganstien aalodor who has
razors, one who

hesif i ischne WSy SR L R bR M e e o B Ve g erm
kidnBy BiakkiR Bl &uynt 4voﬂtﬂ1dcb Bdihtm(aflitheldoﬂ kg et vl mSltallesartners or

are . 20 i.nfected or about
parRys HESHH VIR sﬁ”araﬁpéﬁoa% VRS éﬁ‘a} %Séootﬁﬁasqﬁe%andfrﬁ%og% with
sofl€4:R G s ﬁwctea gwﬁ\ rt&@qsi bifSth af GIC\AinfRi ntEhdphy Si cal  or
anot her ned |caﬂ?§roce ures. If the infection has been

present Réreshmpod (pakaparoxipely paiopmgonteingat Halfehtiatgs are
infeG&d &Jﬁﬁth A &1, bPiod 1 3 70k ‘?\M‘l(ﬁ)speﬁlblé I eS8 oftdashR bbmatlc and is

cases e are no synptons ‘of the disease un
firgs idetepfod fuyingadloaddest fas gaenting BhWFéhOTWﬁ‘ﬂiﬁfdﬁ%deﬁﬂ pmﬁures If the

1nfe€t£§)ﬁ%§ 9«{% %g{agehxﬁ? [ﬁg%ﬁﬂ 'yeélg] ﬁ%eslg\%g ggép g&ﬁaﬁeﬂﬁ gtaglgg cglr}lcally
knowmrbs ¢indgsis. bymgnyades| ftbe:re pre noaympioms of ty diseese gnilbirrhosis has
d stools dark urine, general itching, ascites and
aged veins in the esophagus. There is presently no
C ure for WheysyniftenafHC¢ dufeation areqmsma‘.nﬂley canl incheds jaundice

dmi ni steri.ng interferon r a,.co
e R R R 8 STt 20T R YorRe BpReae B e by or clay-
colofedagidl N Hsk arigs] ghierdl REERE, iaguites mitdﬂmd Qémt imethsksoph@nd
has a nu Iudln flu-

i side effect
o e Sorpet Ay, At AL bl e

adRBif8thg iNeAbbh Agha ordeRhDERtiGNof ilteroh bIphi mgi fi@ivirin. Interferon
Treatnent with interferon alpr]%Ill also grfer

alpfp dspdaH@stersl Gy R ection st ungle thes G‘E%haééln}l@ side effects,

1nd?l!1cgﬁ§ﬂ1ﬂ1ﬁc Si)ﬂ d hddadhs @ev‘é@@a?t%lél@ 16316 BpgeteCRubkRl Vomiting,

006/ 124412 PCT/ US2006/ 017921
depression, and thinning hair. Treatment with interferon alpha may also interfere with the

production of white blood cells and platelets. Ribavirin is a capsule taken twice daily, and
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the major side ettect is severe anema (low red bl ood
cells). Ribavirin also causes birth defects. HCV is
won@eatssthe nost conmmon causes of chronic |ivepCHUSBage17921
inthe US today. At |least 80% of patients with
theapa@res1decapigetiis seyere apgmin Mawetd/blded/eslllop Rivavisiniatso chuses bigh
deiji‘g}g_ecti on, and 20%to 30% devel op cirrhosis. Between
oand 5% of patients may develop |iver cancer.
Hepat i t IBCCid enenpdihetnmst coumrber catises afiggorfio hvérldweatse in the U.S.
ra I Lve th an
tod rgntslg%s? gée@ 069%[\98{(% WV@rac%%i E%pftﬁo‘be &i’uma&eolg; a?ve Ii’]l‘Ol’llC liver
infdotisn,58d 80% td 80% tdaehloraditrixgisaBétweqj B6 tahd5%% oTbmdnarnnay develop

i A R R0 PR | e oL B R DU igh Pt B

i nf ect2 Io QudoptlySRBBERS is akbn mﬂdﬁ%mgedbi%d((l %w ?EocCRd)‘!Ial Soc.

e er not her.a py an i ot .
14%9% ROiB P‘EQY a%%ﬂ%ﬁ&&?% © [ SAARUYE WP R theTARY by dghtes the
tradifdr ol ﬁﬁmulﬁﬁbﬁlpéf&ft @ells\f@l’f\tﬂ@fréﬁﬂngﬁ o tan@ér-or irdBBus HiBAER,

Research 27:1-15). Adoptive therapy can be consi der ed

inclpding HEY é}ug@sp His ﬁ%dN.@tl Lne 'gag(@r ﬁéemotpgw efqdl%oth@ﬂapy Principles

anEPHARE] ]ﬂgpﬁl&%t W’ﬁlﬁérﬁg&eﬁilklﬁé" BGHinfRe; onderfaa@gad, 4003 Slrfﬁ'nun
or system by means of aut 0l ogous or al |l ogenei c cel

Re&eawk\éaﬂtm eAfoRAYR Sierrpl afybarressiirsedhas isdigieRT ained at:lrepkqweg,

r i
repk i FpBRE ANALEE] R B PO AR iithe i by moansof
autgjogous oz elldgsnditiedlls. enabl ed a hi gh degree of engr af t nent

cbat ed v Rr 0 i RRRER IRl Bidlth FROIARE | AR Bys vire

infextiabe dl“liaé'msissyccb&sﬁé xnfysionoofex pan exphndeel, pdyclimad) DK T eells that

endy 585 oo VB 0 05Eh B pare R pb b

codtdtiewish @fmad:m wﬁEﬁﬁCC]DNbeIdsi(eddDWB(ﬁoh&abedd@) tarevigs exahd T cells
render T cells resjstant to infectio %
W@&ﬁ?egﬂrfqﬁﬁd‘@%e‘é}%et abp?roéamfadft‘re%edt 478%br essi on
of vari %téd'&%@%mpﬁﬁﬁg &8p&he @Wef‘% SM Feaded for T cell
Macr ophage l'anmat ory Protein-1 al pha (MP-1a) and
activpiforgngd g(chveth; rn@deeff calls remgg@o in&stiemeedonzegdgog CORSInd

TN N R ST

Inﬂanm%ry Prdtéih-alagphla @M@ d@mﬁsxmat pdetinatt al.0f99%] S@eritp 2711939-
1010, aut ol ogou cell s expanded

19%?@5@‘?% Eobtdd- 11 W@é54%§%’i3t%’df lﬁam.la%Sgwme Y6t #3-

27(§afS€ve@a{1 Phase@asd Nlu@a1f LRt H%bns&ﬁte@{hat ink3g, uR/E%‘f 8 ergEo autologous
76 276; Levine et al. 2, Nature - 53;

CDAAT ¢edlp emanéﬁd us1ng@(§fg)3/@ Q@g‘@d g@:da gio mfwtedmh@gu@sg is @pth safe and
feaﬁ}grr%gcﬁ&?& al, ,r':iféb% sfGRehreF-7k Bfhe PR, BOO NeABONed. 5:47-53;

orta ai ned ‘i ncreases i’'n
Wdllyalrpfuicy@@ Blwdl% 46hé743(Raﬁ§aAetab, 1608 Pfooc dlatl. Ai(alﬂl ¥xi. W.R&A

95 é%(ﬁc %0%51 g/forre %rﬂ)gﬁaﬁ]c%t Susa é‘{e?g :11}% T scl:ne hﬁ idtalq %thé: rco%né the
CDeiug GBSt T el g theathotidn Me:yt'Bkmlesbcretmgﬂmmm,&mé}ﬂ)e dbARy tohespond
to restore at nﬂune func
to Bt e B e rete i pqcaly e Sl IS el e e
potdidiall feredvbid at Badd imB3d immundPuflioh bdok4d indected individuals (Levme et

PCT/ US2006/ 017921
al., 2002, Nature Med. 8:47-53).
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G ven the gravity of viral infections in general and
HCV infections in particular, and the prom se of
Ww@oadwpti244€2 | nrrunot her apy as a feasi bl e means f oPCT/US2006/017921
treating viral infections, nethods and conpositions
ar e needaeigern the grazity ef ‘epaé mfefqhomsl ih gertezal ged HEV infeptians yit es
paﬁtlﬁlﬁlarusedothg pr?ﬁ(nasefog rad(g)tlge niu 1110 %?ag&%%g g%gglgégea}{%forrheatmg viral
infpetipag Metiody antt doaposiB@tsard rhale&edrte efdate Blﬁélcﬁléaw&‘d lﬁ*?phocytes
THE. | NVENT] The r esent |nv j;g %%udes $%
fordyse ey At JEPBREIT VIE g ’IOPS and for TP F IR i rases-
The bres @ikt hﬁerﬁmﬁmﬁdet‘sltmgnéeﬁm ating said popul ation of cells
froma human, 10 contacting said popul ation of cells
with an MHC restricted viral antigenic peptide, a

cytokine and BREEF SUMWARY UF/TIE GIVENTI#T ei n sai d
co-stimulatory signal is an antj-CD3/antj-CD28 coated

bead, t h@ﬁéﬁ?ﬁe@%’b‘éﬁﬁaﬁ’fh@d&dﬁ'ﬁl apthadf expanding avaps syepigig ! cell
in g EJ\)}QJH%Q gt &tll‘s 9&nﬁ§sn{‘gelkdl§tm lshid ‘ﬁﬂﬁllﬁﬁaﬁ%?Eeleﬁ&rhﬁhuman

ntion, humanm was previously infected with said
coutpetag said Bomlaatr@n@f prdls wathse MHG restriveed virgbatigeme pmﬁléem cytokine
an& § (lg tﬁrﬁulétg él%ﬂaf: %ﬂfhg eln%ﬁactol-s'ﬁ{nﬁlagr%/ Egﬁ"ﬁ is a aﬁlntl}@ﬁfi/antl CD28
anct her - as e I nvention Xine 1s
cotpd emall ghérblry pantiveg pries epacificrit et fram saldmcrplutwgn af ¢edls.nod
of e nri |19 a eac%y?ﬂleqﬁéesﬁonofthe%%lnaﬁ vJa? grew%u nlfgt:ted with dsa1d
specific cell, e nmethod conprising Iso I ng sa
vipeapul ation of cells froma human, contacting said

gg{) Il'”g:tn: 868%? aagec?g%ﬁmgﬁ%w Ji‘ gﬁ 18 sgéc? ic %cl)r fr;‘ﬂﬂamtls C virus.
si gnal , msher iﬁioﬂwﬁ@dpdct@ﬁﬂﬁﬁnvghﬁcglt thbxbytsklga bliniedeukin.2

anti - CD3 ea enric

popul at i @?’F Hf?se’&téPYeém?le’Cléfg‘?ﬁl arrf}‘?h%d:fgsef‘?? g Q:oéﬁuptw‘? ﬂpcens for

a YOG sRE#e At ceDf tht BRthiod v&ﬁpms@rg 1sdlitﬁ1ghhiﬂ@6pMﬁSanpifeMls(ﬁ:lﬁﬂ y
infected with said. vi réﬁ efwg&her as aﬁ
humag.<apipging spid@onuletiqn of cellsslanY R Crrtries 't“?%%e’ec beptide, a
cy‘bb'kfnb' 8nd a RstlulBly sBel hatreRSRAGH-sAfulafRy kB2 I dnQti-ATiBanti-
tokine is interleukin-2. The present 1.nvention

opfgébead, herehyenprishing ﬁ@e@rlﬁ@n@f &¢llsiies aairus ﬁpe&fﬁCaT ¢tk us
Spec' fi CIn onf %éﬂect Jriae iRhae tl%q{ﬁﬁfah%aﬁl reG RS bR @1@1 shid
cell with an restricted viral antigenic peptid
vims.cyt oki ne and a co-stinmulatory signal, wherein sai d
CO- StT MU b B¥: RhANB the L3 fBnARL iroR/ Bllhkic PREARAE Fhus.
bead, thereby intucing proliteration o aviru
speci fi clnTyet wthcehdpcctloﬁﬂmrmyeaiscpledle cptokink é interleukin-dn,

the T c eJFhe Ire en 1%61\99{11%01‘? mchdeshclerﬁah&{ %@néﬁﬁ%gﬁ)?oﬁgerﬁé& of a virus

anot her as nvent i on
spedifieT bell) Ithenne’Zhodeomppslag eatacting gaid cedlnwitlnal MEl€srestristed visal

sofiarepis p SR o omey SR s B splPEr BB signa
is 8eAdtiSC8/hiti-e D2 kkatddashd, itedreds indhc@ prdiieraticded ¥ irus specific T

PCT/ US2006/ 017921
cell.

In one aspect of the invention, the T cell is specific for hepatitis C virus.
In another aspect of the invention, the cytokine is interleukin-2.
The present invention includes a virus specific T cell generated by isolating a

population of cells from a human, contacting said population of cells with an MHC restricted
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viral antigenic peptide, a cytokine and a
co-stimulatory signal, wherein said co-stinulatory
W@ k@anab441s an anti - CD3/ anti-CD28 coated bead. POT/OAM®06/017921
_aspect of the invention, the T cell is specific for
Vﬂﬁb%as‘?neq RePEdS, p cyigkine prd dion stimalatery signel, WhergiRgaid co-stimulatory

sighfMEA dRIDCD3/BRi-CPLO KbdARI Hedd.i Nt er | eukin-2. 5 The
present invention includes a kit for expanding a virus

speci fi clrpng aypectiof heinventiens thedk ¢eblris eveciie fardepatisis € wius.
conpri si Iﬁgmbtﬁér%ﬁlge%f‘gf' 16 Rrverfiidn AL yt@é 1&#&&%% coat ed

bead and an viral antigenic pe ereln said
pept i de Tk pseseridneettion npnddse kirfougxpemniing stimsgpwific T bl from

BN LI SERARAR . 1 B 0 R

and gn BRI EﬁlgﬁspﬁptﬁﬂWr@ﬁsaTd—EepﬂB’dWsN%ed:ﬁomtﬂlmegrpw qasieting of

gl bRl SR DRt SRS oBES Bl i 1
meH@Wea/HCVNSBeli-mmentl onis not limted to the precise
arrangenents and instrunentalities of the enbodi nents
depicted in the drawings. 15 Figure 1 is a graph
depi ct i ng theBRIEF\/IDE$©RI$’X‘lIaIN$jR7THEDRj$NM§d
peri pheral _ bl ood onugl e r.cells (PBMO) v
similta l}?pélﬂ’ﬁé%gqng\‘?twl?gwt & iRptEes, thergde dé?Plch‘ién the drawings

cexfa&ﬁ élﬁﬁodhlﬁéiitsccﬁttl%invéiﬁoﬂ\ei{bw&%r lihe idvedReh HQY: RERLd D&% precise

gure IS a h depi cti n the ercent age of
arrwemgntﬁa@i e ERs oy horcaboRimsRY dgpieod ot BF drawings.
| ynphocyt |
boage L1§t§e $ "i’sr@érggql Icﬁ%ge glte Inmr'i'tr@te es1§fé %)@rs?%&f)&-ﬁ)heral

blood grioaemustearsells PBMChvi almu&imlegns Bpgnsia witlt CDE/2frbeads at the
ra’ci‘agﬁ{dﬁateg'agsld\{eﬁ a?i[L% m@@l §n i mges depicting CD8 T
cells or gecitiec

ositive tetraners detern ned
by FACS Rigat 9 &5 ssgrafh dRBMEn®E pereerangd o DDSrceld positivafordicyv

with a 8 . beads eptides and |]-2 he nunber
oo RO PRPLOD e SHEP M o o 28 hes, I e
Hepepaads. The kitedisk aidicat® extOdintulation %aﬁmlvﬁt'h' 1% H’Hé’i?bgs
three HLA-A2 restricted 25 CTL epi

cells far
at DaysOFGgure/3 Lricpenss ofpmagrs depicting GINET seHsipgsifivs pr HCV specific
tetBREH Qi@t%ﬁmﬁéd m&@/ams}mmambéfa@ raha Q@Ar WG tiod @&‘h aCD3/28

core and prot el ns, from wh 15-ners used

beadp dlpY e%ﬁiﬁs @ﬁ%ﬂt iTha npgebes in @P@h |cv@e| m( @E@A@S Mt @Bl)wates Che
perggﬂ-@f 1ED t%ﬁgﬂ)g} TS dcel Efﬂ@yﬁl\%fl%o@ge I—&ﬂg %ﬂe&ﬁcted

relates to the discovery o r rapi
H%%mlmethSsogm@dllﬁl c Tcells froma | yrrphocyt e

cell 253 11 Whe a.vk'{;']ﬁg a&ﬁ Se cg %?leﬁ? o?ypegr%/degyom 1ncltu§mg

di scl os erein, i nven
the wetetand NSB petgiasy ﬂromgwluchr &b 1 %pem fsedin4hd/DeRDOIGH & Pidd $2re

éﬁ 0 921 | ynphocytes, preferably CD8 cells,
derF en E/néglys a popul ation of |ynmphocytes for viral

DETAILED DESCRIPTION OF THE INVENTION
The invention relates to the discovery of methods for rapidly expanding virus
specific T cells from a lymphocyte cell population. That is, as demonstrated by the data

disclosed herein, the present invention includes a method of expanding viral specific
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speci fic |lynphocytes, preferably CD8 cells. The

present invention further conprises |ynphocytes
wez@angad2 by t he net hods of the present inventPONUSH06/017921
Definitions As used herein, each of the follow n

Iyraphorieth arefarshly G erlisg andsswaichiag & fomulatian of LympRogyEss gor viral
Sp%gﬁ}elkrﬁpkéocg{ég PO DS’ 0%11% gﬂ% (Prr]%@nt (lﬁ’Jeﬁu&i?ﬁﬁhé}%ﬁlbﬂsés 0

ne ‘or to"nore t ., to at |east
lymoptwpytef exphaded by theandtioal obibe pusenpinverfeonarti cl e. By way
of exanple, "an 10 elenment” nmeans one el enent or nore
than one elenent. As used herein, "am no acids" are
Defigpiivesent ed by the full name thereof, by the

three-legter ode cOo i ng ther
one- | et t & usceg 8re1610$arclé ggtilg g(fqg)&’l tgg%stheag fhe n?eranlj‘ﬁg agslaglatgd with it
1nﬂmnkﬂﬁnﬁ0||OMAng table Ful | Nane Three- Letter Code
One- Lett grtic
GQu E Ly§ er?e““iﬁﬁs aKan 8 e Hée‘ﬁlﬁbﬁ‘ﬁ% EﬁGEP %4 R ’é%#f‘%re : aEG“"‘
(i.d Yo @Ble ik o) lof the g@ilﬁﬁe&icﬁle)bﬁgtﬁof@le AGglar Bgivag ofsamile, “an
Gutamne dn Serine Ser S 25 Threonine Thr T
elegpept | pEnEPRe e@meﬁf e thepguaclemggiti ne val v Leuci ne
Leu L 30ak §@h%&%{nﬂ%lh@adlds”hdﬁtr€px@wnféa biiette ﬂ‘xﬂ nﬁh@{hleféef by the
Pro P Phenylalanlne Phe F ophan Trp
thneﬁéettpreqqﬁl@ CQIFRSPPREEEdhereto. 5 by fthe Qné"rl‘ﬁ&if §049§@aesa9e?dé1?%ﬁheqe@ as
in Ao AGVLE Bblet NCl uding, but not limited to, a
ypodern1c syrlnge a pipette, and the like, for
adm nj stering

Full Name Three-Letter Code One-Letter Code
Aspartic Acid Asp D
Glutamic Acid Glu E
Lysine Lys K
Arginine Arg R
Histidine His H
Tyrosine Tyr Y
Cysteine Cys C
Asparagine Asn N
Glutamine Gln Q
Serine Ser S
Threonine Thr T
Glycine Gly G
Alanine Ala A
Valine Val A\
Leucine Leu L
Isoleucine Tle I
Methionine Met M
Proline Pro P
Phenylalanine Phe F
Tryptophan Trp w

By the term “applicator,” as the term is used herein, is meant any device
including, but not limited to, a hypodermic syringe, a pipette, and the like, for administering
the compounds and compositions of the invention.

A “disease” is a state of health of an animal wherein the animal cannot

maintain homeostasis, and wherein if the disease is not ameliorated, then the animal’s health
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t he conpounds and conpositions of the invention. A
"di sease" is a state of health of an ani nal wherein

wWo b@eani4mnl cannot 40 nmai ntai n honeost asi s, anEk?whsmeélmwzl
if the disease_is not aneliorated, then the ani mal '

copfimps 19 detsrigyeien din ponirastaa “isoeder' i 20 @Binp P tate @fdwaHMQéﬂnch the
aninfil QLRI Haiin h&rﬁed&%@lts r‘tﬁ‘@fn vi{]lﬁc}hﬂé Shdes < statb of 1%% thR ﬁ' lg@l

is a state of healt ani nal
favergbif thanit W@H’é@gﬂraﬁlﬁ gbsem@tof |th¢ didoirdsin L¢féuramww a @scgqlmdees not

neQssaliAdabll 4 ﬁﬁh&%@c&%\é o AP Eﬁﬂ%ﬁ?ﬁa’& br H\thh d be in the

absence of the disorder. untreate a di sorder
does not By hedwnsgfiedtive cmgsm”,as fisedthein, d;emae’a@mmcmnt thet when

i: 3 I f
ad%%%%{%@l’% aééﬁ%xgaélgéaﬁlger%g &r??écﬁas e ?féé/elt Q%“ defil; se c?rﬁné%re%) the T cell

an a
respompe riefstted mdhe d)salcmﬁﬁlalcompcamé eF call daspcmsdz ainlbfe réagilg hssedsed by
a let]? {) re onse ¢o ﬁred to the T cell response
R RS ce of the conpound. T cell

r es pons eTlmmleé arteadwblyld ascess@ddhdd yhe amophtadfhiey @n@bund or
[ec thods The skilled artisan woul d
coffbfit GNP R PR ST cot D4 R Y RSB B gr o mumbes of
fammm la§ thedisaghgion ccﬁﬁﬁromelhg Eredted, ildge enEingite aitl fSsical
det er mj _ned bas

adi |l y on a r.of factors such
coniiqn pf oy mamel l%?fngé’ffﬁﬁﬁ’tt%ﬁ?vfféy ﬁg‘i’w fisgasedhe wﬁ%c“i«'ﬁ gompepnd
befh@ alidithistnel, pRy/Gb GRS, condition of the nanmal being
treated, t he severity of the disease, the particul ar
conpoun d Eﬁ]élpfﬁglah]@ﬁﬁeﬁ@l tag fhatitermy ng%]@erqnp,%gcludes a publication, a
recokﬂ?é 5 Webtaa0) 8t aerJtl?eE lnfldium (ﬁ‘%xﬁx@%ﬁont\ﬁ{ iA dafi be 3?&1 15 €6:fhnlnicate

i ncludes "a pu |cat|on recor |ng, I agram or
theaﬁyﬁlblewaf threadpasiBen @»dmr e@mmnd whibe mve@twnbe th@d@fofom glecting

t /
g e
alt@matel\‘/; the insguational mesdiriahiyay descrkerdne es mdiegeebais oballeviating the
dlsg%sls.é)& {o?cllfgfﬁ cg opf{ s%hQOr a%éﬁn%glé nc%d%lg ﬁlllsélggeﬁ%fsgwlbfere
hemrat hods of all eV| ating the d| seases or d| sor ders | n a

cell or sue o i ncl udi n s . di | osed
¥ senner B SRl nlteRROr e ki li: 1 sfg pE o B
cotithi@erichdt comtyins the o pauig lagd/of@npbiitixedf thoinfention bt bé s‘mq{ped
that contains t d and/or, c osition of th
gl GLRE BFOBRIBETH BB HESgBPRGH SPRCa s hes Apmaively,
thdﬁhétﬁxbtl&ﬁnﬁlaﬂeﬂﬂ idyEbeCRIPPELIRParABI/ fdim 4O H&Qﬁhéfl vith the intention that
Alternatlv t he |nstruct|onal materi al may be

SRYPHRASEE %1 siruntional maderiakand desfompRund GREpHatiely-

i ntenti oRs ﬁslaatherzﬁ ihb @erﬁe’ﬁwin@é&ltlébﬂ?%céebﬁbl'eQ&Eﬂ%ﬂ%éa%@'
material and the conpou cooperatively. As used

cheygieqd jcpmpesifeont vilhwhigh ﬁ@tefémgrechmt yay de egrabipedandayhicher
folmﬁkstgécorﬁﬁﬁﬁlo‘ﬁa&an%g g&l g‘(grv\}] a\@@équ%%@@nt%ahﬂb ect.

I ngredi ent may be co oW ng t
conbi nat i Bﬁcomlananbpolww&otldﬁ”a@fmsm sp@lymtctﬁ@tlé@havm sequences

o 0905000 58 DS b RERFY N200BELXOURLRH i
maalbe imebtded &t aﬂuablbly veabdrnad theoggeton ean beAnediopitansfomda eritable host

cel@ssen‘ol ed reconbi nant pol ynucl eoti de

A recombinant polynucleotide may serve a non-coding function (e.g.,

promoter, origin of replication, ribosome-binding site, etc.) as well.
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may be included in a suitable vector, and the vector

can be used to transforma suitable host «cell. A
WO ewoitbi4nant pol ynucl eotide may serve a non- CORCTIYS2006/017921
function (e.g., pronoter, origin of replication,

ri bosomgt kﬂemmm@anémlﬁpepéd & iy omeswhigh is proguesg upon eYpression of a
1 A "reconbinant pol ypeptide" is one
recﬁnﬁﬁgﬂﬁéoﬁ%@éd upon expression of a reconbi nant
pol ynu c I “@ob'pdmde’“ ﬂé&lrytpapiolyuiea‘t corppasedoliamino grid seaidpes, related

natgl&agg P?CIuF {1’!‘31 ar ants anggmqge 1% ’n01[1 %lltﬁltaﬁﬂ oc&%ﬁg a%la.fogs thereof

ur AT
linktsarﬁmpdptiﬁaabdnxis odeted nitagllpoahog strh@mrebvfanaﬁs Ialnd kydhetic aon-

oS 5o AL SRR Bl TS B 4E: 1 Bl
usiagad Qﬁé‘mét@dé[icﬁﬁfepu&)@?hﬁh&ﬁm@ pol ype pt i d es can be
synt hesi ze

r s ut o
pol ypeptnﬁéergy??ﬁﬁ%‘gl gygl’caﬂf"l"i’?ger S B‘ﬁgfa@ﬁes typically
refers tphelidh®ep@ley P}%Eﬁallﬁﬁb?iers toldA6rt b@l&mphﬂ&pt i de”

typi cal | efers to ShortEFE pepti des.
Convent i éq@pntwgglg{o;a@ﬁn isusepsheacing g].@irtlr]aytgglsﬁ)sptfdreégquences the

lefpﬁ’:J’rMQﬁ@Sf agpg) i egﬂa@‘b@%mé Behe auffd-teRRis; @R BE-hahd end of 2

ypept | enceé is the am no-terninus; the
POWPqﬁllde mmcemh@ﬁarbpxybmmbu de sequence is the

car boxyl g {1{1:52 %&H& to™ el ﬁféﬁrﬂ Wﬁ 'cﬁ‘lg tﬁeofreqhérﬁﬁtthh"(ﬁﬁ%symptoms

r educi ng requency wt of
of didisems 6.¢(, ivirel. ipfectianaturion greitl @N/Orm#ﬁs?a%r%\mhﬁf %ffﬁﬂ gediated by

t
de%raanﬁg nurr?bers gfor gléég‘?&e%ﬂge Az C?f]iegelll@ aad t }f%)hkeﬁi tﬁ gya
patiénite) are experienced by a pat| ent . therapeut| c"

exhibits
sigib 6T Ifﬂtlﬁaﬁbgly@'orahe @lrpdiﬁe roatlnrrngshlhg)&e:hmn@msg ﬂmele‘ ggns and/or

decr easi n i.mni shin en dur ation and
depTRisHIgr fiSP%B’Fﬁ’Fﬁ thediegpancy; raﬂﬁn alé‘f’g SEY fyydéc BEEt " of a

conpoundAh Seffdafite amdmttofafcompailis thex. @m,un’mfﬁ cekld.g., a T cell
eSSBS 2E0L 2 00,000 RARE i
a c@?c‘é@ﬁfe @Fﬂa& t&4 f)(ﬁﬁﬂatlbﬁ’ ofT REARUIb b @faniMal, ko G@lchshe Deellio a

0 Wwhi th eTceIi is admnistered and/ or

adnmmt_@red w/orByntﬂﬁ%d term"specifically binds," as used

herein, BSIRaH s g&nﬁ"d&h& Bady~ MSQ@heraﬁ ik 8eA@Rh 2RTood dhich

binds with a cognate bindi ng part ner
reeighized satl bings with fepgratestinding parees e grrﬁlstél@m%@%%@é% fostigpplatory
m&ec%[lleogg‘%ée}lt Jl’lra]of‘ gélﬁ 8&5&& Elrégen't b @saﬁ@[@%xﬁ 'Whl?dlllt an’e’i@écﬁlrbr ligand does

not substantially recognize
noosublsualmugatrdmegmn@d)rémm @herinmlachlss ethpsasploescription 30
The present invention relates to the surprising
di scovery that |arge amounts of

Description

treat rren}\ “g "gﬁﬁg‘}"{‘j? % %ﬁ%ﬁ lsag{}‘e g’ntgﬁlggnstte?ec?toa%ta#l%twhY)\Qmelts

The present invention relates to the surprising discovery that large amounts of
antigen specific T cells can be expanded from human lymphocytes and human lymphocyte
populations using an antigenic peptide, a cytokine and a co-stimulatory signal. Specifically,
the present invention includes the discovery that viral specific T cells can be expanded and

enriched from a population of peripheral blood mononuclear cells (PBMC) by contacting the
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antigen specific T cells can be expanded from human
| ynphocytes and hunan | ynphocyte popul ations using an
W(ammgmuz: peptide, a cytolcine and a co-sti MUPEL/UB3006/017921
gnal . _Specifijcall t he present invention includes
POP‘H@% of BV yith haytolzw,an agt,zmicfnennde apé p beaddhat prayides a co-
Suﬁﬁﬁ §ghaand enriched froma popul ation of periphera
bl ood nmononucl ear cells (PBMC) by contacting the 7 WO
2006/ 124412 PCT/ US2006/ 017921 popul ation of PBMC with
I MeB¥lioKi ne, an antigenic peptide and a bead that
~ provides a co- stinulatory signal. |. Methods 5 The
i nvent i ofhednontipaensempzssesatialbd to eepapdactigean spagéfiv T cells from a

f opul.ation of hu . :
pop Rkt Brdaf g oSN ARl A ot O et imvention
areqaggehtly Ipmfﬁmilfm’targalrig Ipatrdellcinfeateld Yy pirefeer C8H résponses are an

. I fected [ . CI. . .
T TR T

and the pomee mv@ﬁtldmdmdﬂa dais fo@ffactivielyitin@lateed §TIOfesponse to virus-

he ent. i.nventiqQn provi des, a neans
infpytd iR g G o mf e R TR Bt b Padpeea e, TS 10
compdsﬁﬁilg ehdcabth&dsan Chetpfﬁéﬂt iSlenddr € iiplisabid oty 'Vﬁ‘ﬁsefrﬁdeﬁt'ih
ost Thus the _conpositions and nethods

Pf%?m f'“?fQor %@rﬁpﬂgq%e%%hdﬁ%ﬁw Ibpapnet limgted g thg ffellpsving,

paRb@RRNIMAG sud RifHuRn ALY B RERS emﬁ,m FOBHH, hyskmh
viruses include but are not limted to the follomnn

mpgRfsBepncy tredgsd B viness (HEVLATIVullh Eastpndiser virug (FRE): guman T
IyhgHekofle (JF %eﬁheuk%{aw ﬁ?,kéé‘% '119 DALY, riﬁrﬂ(v.@@,)thian
st e| r

viruses (H V-1, H V=11 Vi rus
pamumawruses twes ¥ pHoEOpl to T(IBV- 1), mﬂella (RN garicalla-vostan §VZV),

heﬂaﬁﬁ?? I(HE"\@ ag%g tWLa\lé-ehowﬁésX’hg{)])aTd F&B’%&Pﬁlg){ viruses(HV).

In atdqimnl a’ti(rﬁag)ilovm(lcd&@i’ ), B.GIZ(IYS‘UE respivadMyy,syndyegdREV),shiBovirus,
1rab%e|§|Bl¥lepJ1 ?(Rg\{uug a1§d mea(s es eadenoVI ruses (AV), and
et'pes” si es

ex virus I n addition,
cyt onegdr he\mdtlnml cofibkijes 1SMHth i/yﬂﬂphﬁcytésﬁpxﬁfet@l}m Primary peripheral

bislohbealeat TP 300 ien R bRt Rea Y Cobeng

antiggnip Ipeptykﬁf,cytcpdir&faﬁﬂ a bb-)stn&u]at’olry‘rﬁgr)al PRronp BRb&dimemt 092 present

nmonon ear cell fro human _donor,
InvERifg th ?Pél % histgry o é%?fftﬁa A 35ame | Beonegmbodiment
of Y hﬁ/ElhtRﬁi B 6hirds i6 OFCSL, THIV] FIdnYa, HeBdifk B Jifs QRPatitis A virus,
enbodlnent of the ﬁresent i nvention, the human donor

hepgtids 1 Vigps, ACTRYiEiSoR JIRGYITYSnEERInGEaIP VAR BPHeyBagsirus rhomee
sinfEROGHL . nterpegﬁlg%)t& iy & Vot iOda-ZbREr Wik USindaf hlé}géévuh! &,

i nfl uenza, he itis B Virus, hep atitis A v
Parldgyag YlquspamwmsJEw a@ﬂern@@\rlmsBK,amﬂyoawvwa@s measles virus, rubella

wr&svmgﬁgﬁkﬂwlmanﬁmﬁwﬁc@%fusgt "Bidfera sﬁgt ieﬂ?‘v.e

er pes si ex virus varic a-zos
vi rus, tﬂhmmthnérorﬁ @E\pWS@g iﬁventi@‘aifuﬂhctr@nmpmses I@”J,tacting aPBMC
. i I 19, LI JC,
W“ﬁ%‘g\g{‘?‘}ggﬁl\%?ﬁé“}% ’rl" %Qiﬁ(y bé rlfﬁes &H i %e n@\f orndg pxieferably a
pepgidel tHatisakndwe edtigen of amrdsl Thﬁtnsaftlearabgqmd Ihaptl&ﬁ crﬂme prSsent

. . .The hod of t resent,.i nvent i

im0 Qe R RS gg tASR b ek Afa MrcC
mofeept wten thélell amtfe@emwnh @emﬁs de ons&bddimdni @hqodrgigents an HCV
NSB qx%’]pep cr1]e Iar? H%I’VGN&’ ?49)6 pept1de an HCV NS5 2594 peptide, a 15-mer from the
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peptide that is a known antigen of a virus. That is,
the antigenic peptide of the present invention is
w@e@baealt y an antigen that is expressed by a Pel/Ston6/017921
H(?\Ee cont ext of]asan % nol ecul e when the cell is
PUE PR A Lo-Wertrram an HCY S pmisin. g Presem énvantqngiarther
coﬂnﬁns%@ addiBionaNGEBICLR AR cBEOTT, @ﬁlt éﬁ? ﬂbﬂﬂ@%r@s@p §u<ﬂle£ ode

éfg@f{ NS5 2594 pepti de, fromthe
disglg ity BV e RS9 TSRSl ﬂrpgtmgenmcwp@@ﬁ/&Téfamte@qﬁ ugaeldn ghe
meltR 8 the ok QB HEM lb@éufe{eett@pm _Ihe present invention
further conprises additional WHC restricted CTL
epi t opesMeihoda for Wentifying s ensigesiopeptids, it bageulardinddHEgetricted
I i.agan
it hdbio Jeffie, TROIREGHERER: Yo abd\e BALBASH By cxqmpte, U
Pafpn‘féééﬂﬂ 036;\5(918845671andsU SeBettemt 61469@193 Ig alHh AwWHi2h ar's indetpjocadsd by

ref%/l—é?eleg{é %r:efé VI T a an "}Sa lg%gge%f gglr%é}”:‘/?é'l%rsg({ma?

pekideswhat ane pﬂasan&tdhn amdltlgereblddlﬁg h1mdhe clags inodecaRyibened between

o SRR 80 s B B0 O, SR e

ha\'rerbebmaﬂed t@dﬁtérﬂﬁte}thé‘nﬂér&itﬁof thbreSdnad peptide€ STd 186 PreCibe-

nize oce sed |de that are presented

et e BRRETAGH AR pertBRT o CRreldeolpciis) Bqaias consistent
motiey shiexdd b haptiaes ﬂr@seﬁ%@ bptheRanEShisqa@solecHet Mht BB din @RtifPSre
the E)(gove or e a beta sheet. A nunber_ of rrethods

charaiEe e BhanaRrFetigre &#@P PTG % §P81aF (RRY batyyeegithe pptide and
spd@ffﬁ%@ﬂie@ﬁn Iﬂ%ﬂﬂdsﬁl €Bindihf §rodPS L TR 8 FhShd C%Bkyniehhﬁpoﬂ%ﬁopm

fromelution of sSuch peptides from class
PCH?SFSeféﬁ}m@éhe 4’*@%5 PPokgts O HYS groeist respestivefys dgm@drqun bonding,

Th@@rﬁinb A8 il %&ﬁ&ts %@th@}ﬁeﬁtﬁ@s e Uﬁm%&qg?ogmd‘fﬁelnﬁ GttnBer, WhEeas the

bi nd |ng notifs are Characterize or residues

carh@iycanchos isadways ag theCaletmisig, @éth st sidsevhainpeinap diretdly anoi the
Qv

botgo?nn ﬁiﬁ[ﬁg 1; %b@(g? ‘Jﬁgﬁ édrlé%e nsh:%nﬁ(!le?ﬁﬁ ﬂetgbél)qg@g%n%dl nc{ termlnal

andhpt resithies, the Emdckl'et mc&etoqalm‘e nndm: Beslgucm@u en thteempa@ tdideait will

al.. .
scciche, MO FREGEDRR, NP5, RO, bRseanR Oy lanie
is a\t\kiEl(b‘aﬂnmlhEof aver POk yf lanwhepitdpss. allealsedittionk éor antigenic peptides

nus th the side c oi nti directl into
honiE 5 e P el e BBt PaA S ol Epre Yo B the
art.churhiMHEC2se] viel peptideyiatlide, BifRRondd linited foth®hepdidesdABted in the
bﬁg) For resi dues, the F pocket appears to place nore
ta §t1%% ctions on the amino acids it will acconmodat e,

such that either |eucine, isoleucine, arginine,
Lhe or nhpn\/l alanine js at the

—tyrosine vali
Virg$ t er mi nus of over 959s@#deknown epi t opes. Mjti FEQID NO:

HIPhLEeEL G| ONS for ant I YaRiST SR des  have now been 4

generated for a Iaro= nunber of HLA class | {nol ecul es,

HBgH42%Are known in the FéPSDFEiﬁih MHC class | |viral 5

mwm@ﬁ mted—to—the—peptiges
H ISted’in the 25 tabl¥ "be WY]%II‘US Pept i de SEQI%

HIWDNL43M\shi pBl4763477RVDIL SHRDLMNTBC 18- 27 FLPSDFFPSV %

LMWL nef73-82 QVPLRPMIYK 6
HCV 141-151" STLPETTTVRR 8
HIV gag p24 265-274 KRWIILGLNK 9




H V-1 NL43 env gp4l

768-778 RLRDLLLI VTR 7 HCV 141-151

STLPETTTVRR 8 HW gag p24 265-274 KRWILGLNK 9 9 WO

WQ@@GIIié@él‘AlZ PCT/ USZOOG/ 017921 MW-2 TPYDI NQMLPADUSH08/017921

IV HKERPVHO 14w HTLNAT  Tox 12-19 | EGYPUY\/ .12
HIVE% | yenza A, M 58- 66 HWL 13 HW gp4l 5p6- 59310
HNL}&D@.L 127 EBV EBNA-PkEP ‘G 15 HI'VgagZe1-2p9
GELYKRW1 16 HCOM/, gR 619-628 | AGNSAYEYV 17| H V
HTglé/ggéfpxel?}ngCKTl LKAL |IFGAWYgp4l 586-593 YLKDQOLYL2 19
CORR HBV LA HEACFTSA—24—HBY-—ENV
LLV] L%ﬁ?v 22 HE\}ETE@J@;% WSLLVPEY 23 | Hov 13
HIVLgpPRs&ﬁvms 24 HCV DLI\XEMIPQQLES HCV GVAGALVAFK 2614
HBV l_hh\é J.J.J.U I_LLI‘\\{If T \_I'I‘\P, HB\. Dm 1 1 A7 EI I G HL 1’28
Bﬁ@?% 1245 ALMPLYACQ] % LLFNI LGGW 30| Hev 19
HIViok: 31 HCV LLAIGESKRWHZ HPVI6 E7 LLVGILG ¥ 33
HRP\VA6 E7 YM DLOPET 3 HPV16 E6 FAERDL.ClIV 35  HBV ENV
HGNY 25 61902536  HBv PAUARNIAEREY 37 HBV ENV VLLDYGGM
HIV%ag3 P36V LLPIT FFCL WS SRTILR AL 18
HIV gp41 586-593 YLKDQQLYL 19
HIV GGKKKYKLK 20
HBV POL 1117 LLAQFTSAI 21
HBV ENV 338 LLVPEVQWFV 22
HBV ENV 335 WLSLLVPFV 23
HCV YLLPRRGPRL 24
HCV DLMGYIPLV 25
HCV GVAGALVAFK 26
HBV ENV 1116 FLLAQFTSA 27
HBV POL 1147 FLLSLGIHL 28
HBV POL 1245 ALMPLYACI 29
HCV LLENILGGWYV 30
HCV FLLLADARV 31
HCV LLALLSCLTV 32
HPV16 E7 LLMGTLGIV 33
HPV16 E7 YMLDLQPET 34
HPV16 E6 FAFRDLCIV 35
HBV ENV ILLLCLIFLL 36
HBV POL KLHLYSHPI 37
HBV ENV VLLDYQGML 38
HBV ENV LLPIFFCLWV 39
HBV ENV VLQAGFFLL 40
HPV16 E7 TLGIVCPIC 41

10




HBV ENV VLQAG-FLL 40 HPV16 E7 TLG VCPIC 41 10 WO
2006/ 124412 PCT/ US2006/ 017921 HPV16 E7 TLHEYMLDL 42

W(B-IEMIBZETZ GILG VCPI

43 HW VLAEAMSQV 44 H'V LeOWGEBMN/A 7921

AL LMKCEGAY 460 W | LKEPVHGQVY_ 47 W WGAETEYV 48
HPﬁﬂ\?’% E7 M.DLQPETT 43! LHEXMEDES TI HDI | LECV 50 HCR
HEYIEPK 51 HOV GPRUGYHAG I\{s‘g\&_ 43

YPWPL YGNFG GQWAGW | SP 153 HB YLHTLWKAGVY 54 HBV ENV
HIBLLPI FFCL 55 HBV NUQ YIQOREMSVSTLPETTV 56 HIV 44
HIYA LHTLVKAG 60 NS RUECT95 DpruKareL 61 -
HIHBVadr-EN\/ (S Ag335- 3AWRGBIGAPFV 62 The present 46

it Y| cpc r-nnfgr\flnn Mo with-a
IVCIILI UII Cll OU \JU"P' T I uvn./ \J T
HI ytoki ne. Preferabl yjt BVEOkine is a T-cel |l gr¥ah
Hivact or cytoki ne, such @&AETEv IL-15, TFN y @and tn@

like. Even mre pr efarably_the cyt okine is {1-
HBYd6dHbi nant 1 L-2 (rl LMLngBEETI able commerli aI | y49
HBVI18MHe 1 0r exanpl e, SHOFEDL Vours, M 5 The 5,

invention disclosed Herein further conprises
H@bnt acting a PBMC wit HSH\TPI@(QI@H mul atory sighal . 51
£ Ial + 1 hia o Al
cr Tl daury, U11C L.U'bll ST gllal —S—a—beat
conprising antibodi es G%%@m fically bind to aS?‘T

and prOV| de a co-SSRWHhYGN@QLCSN@GWLL@(aan ess53of

H@el |
L9} IIMI ul. UI y \JI 3[[ S I nr\| Ildo hllf ﬂro nnf ! i lrlr‘: t ed

HEVPQPU -CD3 ant i body | EMVEKASYS anti body.| Met hids
aEweENveki ng ant1 - CD3/ g ey, ant1 body coat ed beadss

(aCD3/28) are known iin_the 10 art and are delscri bed
HEWNUCHCORE D! e, Levi|dESBEPRITY (2002, Nat ure| Med. 56
_1~§'_47—5H 4 7-537 tevine et—al TGAETEYV 57
HIV LWVTVYYGV 58
HIV LMVIVYYGV 59
HBV POL YLHTLWKAGI 60
HIV pol185-193 DPKVKQWPL 61
HBVadr-ENV (S Ag335-343) WLSLLVPFV 62

The present invention also comprises contacting a PBMC with a cytokine.
Preferably, the cytokine is a T-cell growth factor cytokine, such as IL-2, IL-15, IFN vy and the
like. Even more preferably, the cytokine is IL-2. Recombinant IL-2 (rIL2) is available
commercially from, for example, Sigma (St. Louis, MO).

5 The invention disclosed herein further comprises contacting a PBMC with a
co-stimulatory signal. Preferably, the co-stimulatory signal is a bead comprising antibodies
that specifically bind to a T cell and provide a co-stimulatory signal. Examples of co-
stimulatory signals include, but are not limited to anti-CD3 antibody and anti-CD28 antibody.
Methods for making anti-CD3/anti-CD28 antibody coated beads (auCD3/28) are known in the

10 art and are described in, for example, Levine et al. (2002, Nature Med. 8:47-53; Levine et al.,
1996, Science 272:1939-1943).

11
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1996, Science 272:1939-1943). 11 WD 2006/ 124412

PCT/ US2006/ 017921 As denonstrated by the data
waolr@slipgerl herein, the PBMC are contacted WI t hraIZDS1088017921

beads at dlfferent ra f beads to cel

Pr ef er ab‘iX dfini‘f’éls‘ﬁ?é‘i?’d’ya %g%fﬁﬁlﬁ%lesteegergtn the P PM(F gregentagied with

oc(iD3128(lﬁ:§iE§3dt Afffesk tatios SMRAISTH QISP ‘P?efﬁﬁﬁlﬁ? % piv@ afeactogﬁctgé ata

about 1:2, still nore preferably at a ratio of
ratip: of abeu éil (A6P3/28icele Peetn|myore preferablyt att(a raﬁo cllabont 112, 41‘,111 more
pre?érhlglg a{%ra%g] §fn a@)eﬁ{l &4 %Q%‘y mgrteﬁreif%rgblﬁ asréfH? tgellbggr gé,uspg more
predgrebly hiea mao af dp sﬂlam:dtéd hagtisen, Wwher aquighet evﬁﬂlmllibemedehﬁdlsclosure

/28: rati os, |nclud|n for .exanp
an@?c“lg%?tigfsc SGS&efein» 351 deheimint o o RDD G e e 8 Coeles. o
exdi@fl€ion 1:10he2(7BM0 ah&é 1900t acted with a antigenic

pepti de, t okine and a co-stinulatory signal as a
%ﬂhﬁ‘ifo

subst ant4 seil paTvherrstdn. deccRFME it eontacted Witk anfigenic
peﬂtﬁi@ e?d}’ftdkﬂ%rﬂng afé@-@ﬁmgﬁtor}%iﬁr%késrhesugﬁgnﬁﬁ §1¥duﬂhﬂe@f1§5c}6umence

si.gnal” are provi ded t the sane
Thatjigydhe gp¢igenic papbde cr’felﬁp@m comﬁnwiaﬁﬁry ylgmd arserebvidederthe cell at
abc;[ltﬂ ﬁw@ﬁrﬁ@ ﬁfﬁ‘e Jriy aBge! t&ﬂ}ﬁorgllf)rr(;m& QlllTQtﬁi’f'rs épegéng(fﬁv'en
th an anti ept 14
furéhﬁ' WP@P@SE%B contgeiig aePtBME fWﬁ‘rérae antlgenwe)sptldéhad;ytolsne driden co-

Rl e AR OCOTORERR RS A B M
thefyyetizods dmg]esed;hereum dosftinetlyneepardtb eﬂ'dmes speded tbgds ladget pegiod of time.

present Jnvent and the T ce r r abl
FCoan TR R PR Gy g B e PRl S TBs 1
celb xpraifdellly mrtbat splgche‘T cell @xpanbel ate §pesific f@hewitgfronh®hich the

ant.i geni c L r|ve hu where .the T cell
antfEgnig 93 B i @%rweg ﬁﬁl&sg gre #ﬁ'dfa e#ts’(?w@an iRpsegt ingapixture
of cElls,ehd B cafs of it et $ill w inbudee td peleRE: 4na cRpAAIif @él?du%lb%f‘d
Furt her, as denpbnstrated

in ce
Fu’iﬁwg ﬂ?laowrgteﬁi B%gla dﬁf@ diseigsedzherairh, g darag psaher of T wlkséhqt gre
spebifid tforad Bra? bhtiaBie fre bk Sanf @ and thd rﬁﬁhr@@ﬁdeﬂ@ﬁ ci&e§ %&%ﬂ%ﬂ
and the m xture of cells is enriched for a viral

Spegléééf Gefle I addifipn the Tcelkrap bp Sthes praifipd giing a wige vgaiety of cell
sephrafib&d Rfitdtiof decHSiiRgG, Qb dBodahbeh Yo BE af §J|;]ci/or des r1bed

separation and purification techniques, such as Ch
elsqpfistarheraint he art and/ or described el sewhere herein.

As woul

apont haar SRR BBIRAGH vt 1T bl R LA 43RS,
providedhasein, the @delnh gf intseest whed hotfbie ed:bnoﬁed Soscdetatprir itoexphsion

' the res nt inyention.
i BRI oL A% O IRRETERS R oetel RE BERCbs ofEREHSR
invertion 9 selettivedforf the typh ef :trmgenmpepadé frgmmngz gwexptrmckanﬂ fndliexpand
{ven v.ir s, an and the T cell(s)
"hef}g%% SRR tﬁ%a‘g’l%f’]iuﬁg?ﬁ%ﬁgpept i de. The present
i nvent i dte gtesént invehtivdaoandieleh o thefhod f&@p&ﬂﬁdaﬂﬁh&péndmg aT
n supset.

Cellﬁgsﬁggéﬂnﬁiba "Moreafgetl otgu' BipCEnitben SRS Apopulation of T

cellp Oprasing0 163kt ohe TGSH bSa GBEROE Bkt Rith b@&ﬁigeﬁl@?eﬂﬁd@ei |
of a subset of interest wth an antigenic

oytekieAad R0tz signal frpable of Grengnaihachprlbl e because, as
denfOrBRASH 530the BAA hekeif Sthb methBlSoftBe REEAURFeNtiBS induces proliferation of
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denonstrated by the data herein, the nmethods of the
present invention induces proliferation of 12 WD
\NQ@@BAL@4A12 PCT/ US2006/ 017921 the T cell, thrCEDY2006/017921

nd| a T cell oulatlon subset .. One
SR 5l lePk Sece Y oGt TagibprbRien SbaSeg g Saed inghe art
wodmaidg@m@r@ bﬁgelﬁ\ﬁb@:ﬁt(ﬁ_ergﬁéleédge prlbtﬂl@&d Her&if that SUREQtSsets include T
I NCl ude e er m an reSS|n
hele%@ﬁbwéfw ¢ BE5iEe cyietpric ?mph@cryter@cﬁ)m el o Te2) T

regu®EoH; et QLY TEL RiEve, nT&ho?\é JagdkN %exﬂ?;gﬂgffé(otoﬁ&ﬁcfr?l anH‘?@cF’ Es.

effector nenory T cells herefore

Th Efsf%ﬁ, &¢l B‘?%ﬂaélﬁ?ﬁ @ﬁé‘%?dff@rra reriiraitar iTogll sybsat cor b¢ reg@nbsmduced
usif@theRGetti At Mnpingsiiced  using the method of the

i hvention. The i1nvention further enconpasses a net hod

for i ndublerigveation futher enewpwnise 2 tsthod foranducgers, T cell response to

I t

o B RN 3 Sk 8 Ay T bR e
PBY(PBME anjanimag rosiatting e MBMP gjithad entlgamefpeptalel prefarabiyHEG MHC

i g i .Cp. 4 d
LBl AT B RPE 0 USSR e e
IL-P[an@ tha md—stﬂmalatmy sipralrislaa taQDP/38ibgaal Orics saftficifRind8rshog agtigen-

fici nt nunbers aof .an eC|f|cTceIs
ool T s R e rediodo b€ eiapE B f chpund e T cell,
thelamlﬁmt-slp@d‘iﬁdi D celiqravdtainde art a@@ldistered dQhERbnERI) ﬂfe%? |11{du61ng aT
T cells so ohtained are 1:ﬂdm ni.stered to the

cel} 15808 ot ARiEsLn dhepmanmapl, Thisdgbrcause the qaﬁéil%?fﬂs%]éeﬁelp Amply
derhbiBtrie 'ﬂﬁﬂhntlg_é_ﬁusﬁeciffé RO HSDetrhR 1 ﬁioﬂu@dfb@fl sﬁﬁ’ﬁﬂhﬂ?fe@ﬁﬂk T
denpnstrate that antigen-specific T cells can

Cel@élsﬁnéél%flmfif W@g%éa’eb%ﬁnstl mul ating resting T cells
II. tonhgsitibg et hods of the invention. II. Conpositions

The present invention enconpasses an isolated T cell

pr oducedMspresp invieptigisagorapasten an jsplated dt cell pyasiyesddry, the
meftlo8d @Ftﬁ@#)r)éseni f‘ﬁ@en-{loﬁ ei’llefeké"b e)ath ce?l% L CP%Y:@@ ﬁpernehlore eferably,

ab or viTar

pref er i's speci
thezﬁﬂa esdns Spﬁﬁﬁc §¢€ |al\41r@l:¥1na€‘m St skidled atisgmpradd alpeqmaltfabmdd upon
the\l;'llﬁ‘rag)lsﬁrg ﬁr Og d%l'&] hg&'gfgaﬁgtﬂ{u%\ébgg glrm%@%ﬁqs canl]j%tus n&] t%g)tq‘(?&illce an almost
limfit]ess Ydrles@fwzms eyifiol colls ama&p,etheré 1scexf5nmeé hmwlélagatn ths art

ol S SRR B SH08d MLl AL

infeztedaall METisnoleafwkiél ithe an, usingftecmetlodselidclosddiusein,adeld@hoduce
T the art, using the methods disclosed her ei n,

a @Stfﬁcﬁg%rf@gvrﬁ% a T cell specific for any virus. The

T cell Kﬂl’lﬁd'lﬂéﬂ@r&Mcdd@ theehBaels ofthetph@eiRee@fién can be used in the
i nventi used, in the  preparation and use of

Prepai e 55 P ‘6‘?‘?;5‘6%‘1‘3%1 CEPBOLIATS PopHYER Vius gecific T cellof
the $PRAHdnl 4 arl a@tﬁk'mé?édlentt heuchRVRREnt 28RS c@ﬁ‘lpésqﬁdnvﬁay consist of the
ingredient. Such phar maceuti cal conpoSition nay
actiyg, H@F%ifenb%low asa %ﬁhlwon Akt dadsteme aglive mrech@n §e.g-, an effective
dos€ SR ﬂﬁis'sﬁéhﬁg T @éll) hxﬁ@ﬁ)hn QEbRADE Hhihi t 'tg%rﬂ Eubﬁei%t 9y the
an effective 30 dose of an virus speci In a
phafrgpqepises equiositipy maadvmmsstthemctlmnmdlantsaud joegor,mere t he
[
oo bl B E UIRES, dnt SR dBRERA (Rl iy bl
ingredivnist alsbme cembingios of teee. or rmr e additional (active
and/ or inactive)
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i ngredients, or sone conbination of these. 13 WD

2006/ 124412 PCT/ US2006/ 017921 As used her ein, the
\NmemmmZQmarnaceutically acceptabl e carrier” neERCEHUS006/017921

chem cal sitign wth which the active ingredient

may be CARBIoH Beretin e ST Rharmpesntically ecepiiBle oS! atandR,

chéifiBal R6mYSEEbnt WitlBRcR i latvelifiBe A&: 4§ bl REhBiEbEMd WifcR
subj ect. The fornul ati ons of the pharmaceutica

folloyripgmihe corBbiaatinaseanibsaedie pdminiskan fhersetivesnggedipnirie @ suject.
any met hpg %ﬂﬁ’tﬂﬁldﬁﬁ oP@E ﬁﬂnh%euﬁ(%‘f @An%%@ﬁoh@detsa@oea fEre@ may be

pharnacolog¥ general, such preparatory nethods
prpavefl G eny wethgd lélppvm orkhr:teﬁ@qr dgveldped icthe gw of phgraatiokagy. In

geﬁe@&l?sucﬁ?l%ﬁ&ht@h’ xﬁ&h&ﬁs 1&1@6%@%@6& bﬂpglgg fhe %Etl\%qﬁgrecﬂgﬁ?ﬁto

accessory |1 ngr edlents, an
asaﬁelgﬁma\biﬂea cashienpir oge ormera othadcnesser éngoedoahiss and therg ifnecessary or

t, Aith
o 5 L P O 0 B0 s,
herei n aAHhougEtlmrdemmpaisloﬁphhrmmﬁchl tcﬁn}p]isafoﬁﬁp‘teuﬁed:Mrem are

. 0 re suitaple for
iR b &0 ottt el b RO e TR Fw il ¢ ne
adﬁikl_lldtﬂa&?h ﬁrhﬁurﬁﬁd; 1ttvhHlbe &h&hstcﬁﬂrbp(ﬁﬁd d_l{ilRlElSrtlsﬁ{ tha%ﬂl@écﬂhﬂo}éltmns
sui t r.a ation, na sorts.
L L S RS B LTS A S
phﬁrﬁfac@ﬁﬂﬁlﬂbﬁbésﬁdn@ BuitaBlelTomRSni sthtiOR dﬁ{un{aﬁs e o fe@er the
OSItIOﬂS suitable for admnistration to vari ous

CORPRTHANS SHIb 5l AdiThBlEFAiOD dvarigpprirpds Bavediieraiopd.pnd the

ordidrily ﬁ@lléﬂ%&hhﬁ‘?@iam%w@ﬁ‘éh@&sﬁl aﬁ@Perﬁﬁ'ﬁa' sdéh ﬁegjiﬁca’aon with
perfiorm such nodification with Tnere ordi nary,
mexgly ordinepe if A Axpeniraentatigng Fehiecss to avhighi aémlraam‘uﬁn 8f that i on

ph@fnal Bfical Q&ﬂb&@tﬁﬁ’lk‘ bf ﬂi@ hnv@ﬁmﬁ‘ﬁéotnke 1&f in G, bIRVARO Rt Hthited to,
I's contenplated include, but are rnot limted to,

humensend ofweipiiniies, n]@mnrﬁéﬁ indudipgenmnecipiic felpypnfgnammals such as

noff ﬁ{ﬁﬂg{ é‘hﬂétl:y ca{tﬁé %Ygg ”ﬁor&?@ﬂ@e@ ca‘%‘sl'I glﬂie(g%s HRay 1n|3flﬁﬁﬁlg cammercmlly

cats
reltnanblsrds wedhupd |0hlgkmrdmksc gexbd, yndzmrkee!; éxla ptcllidgngcfsrrrs_taaﬂed &sh and
aq?arlumkf?sglis%nél skac%ang ag aa —ralsec{ %lfl t?sh. ;Inz h c Ir Bglt ;g Ie 2% s
such as Plarmaeamcsbob@imeﬂnbrisl tB?h ara%aﬂuhﬁcmmwhadls of the invention

Cc osi ti,on t ar in th t he
e RGPSt PGP DT BTGP aR =3t RiGE Sgrara pene.
pateftefil) ltéida, I’jﬁlrﬁdﬂaty’;l bitﬁn%fsﬁ)l[ uee4) ophﬂﬁﬁiua,l or aﬂ(ﬁtgd:rl’talhte of

arenter | ca u ar I ntranasal , bucc
A thexsohis Bl Bl HaRRs LimoRRpks liposomal
prephrd 8énsCRESa Rk A8 el 1ésiolidindg tREotiv O fgtidRnp bRl Rih@logically-
nanoparticles, |iposomal preparations, resealed
bm@?ﬁ@ﬁ?%%@?%s containing the active ingredient, and
i munol ogiaakiby to tR8S&He fr@{eméhﬁb bﬁﬁﬁmcéuﬂcaﬁ@%bés%[bnto? the
the active ingredient, pharnaceutlca osi tion of
mwehfeon nasrhersamatse dngor mere additipral @bar@ﬁ@eutwal féve agents.
i
o, PR G ARERHL! B N M PIEEI B suct?h protee
inhdritors, wigledsida gralegs, wuerke tans@iptase ibiditorshinksirferonglpha, rlbavarm and
tmﬂﬁgle05|de anal ogs, reverse transcriptase inhibitors,
nterferon al pha, ribavarin, and the I|ike.
A pharmaceutical composition ‘of the invention may be prepared, packaged, or

sold in bulk, as a single unit dose, or as a plurality of single unit doses. As used herein, a
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A pharnmaceutical conposition of the invention may be
prepared, packaged, or sold in bulk, as a single unit
waoelowe/ 124312 as a plurality of single unit doses. P@HU&HBdUUQM
herein, a 14 WD 2006/ 124412 PCT/ US2006/ 017921 "unijt
"um]! de@“ isi disceits ameme o fthe prrmaseutidabequipsitiae 8Qaprésg a predetermined
am(glél | Vg 4 490 1n§9eg%§1{ Sifllﬁ%l%uﬁro?g%taiﬁ 1H§‘gdlelﬁq§)};€?1teraﬁ§ eﬁlﬁﬁto the

rngre e anou active |ngred|en
doshge cféreenctivd lylgnedpﬁﬁtl witich widd b@mkmg:etemﬁ to b eutpest pxaconvenient

d_be .ad
fac O B dnPee Pl Aoty e By R g G b ol BhBiake of
exanpl e, Thegativalaimowits ofthe ddtive thgeddient) the lenam;asag@allﬁac?rmable

car%%:a%h'lﬁ‘\é}eé 4 C{T,}g u 2[ ?}g%é]é‘tétg t%bag&tg}r}{%cg{lt} fe ompos1tc bn Bﬂge invention will

vard dﬂ%én'dﬁ@&ipoﬂl e ﬁ@@t@m@e mm @n@ﬂﬁaﬂi oEihe i ecatreammmdfmheo n
he invention

depering yRop thesioyt byaﬂaché%%ﬂfﬁ °8H°%E & ﬂ%a@amf%&etd %ryé%aty
exaﬂﬁ‘)‘fje b RBbsiti HERB GHTpeisd Rwech V6L % Qi FOOBY (witv) sdiive hegredient.

nposition is to pe adm nj stered. By way of . exa Ief
MR IO TR A
1nc£u\ﬁlés %:Jté ?Fadgﬁﬁigt@ﬁ'oﬁ‘ @ltlarac%&lz&'ﬁb%&@glcﬂ%@blﬁng of a tissue of a

tera mnistration” a pharmaceut] ca

subwtmmisadmlmstratlpm of thel élgar@ﬁ%ﬁu?l@th @@nmsmaa fhrarebithepregsh in the
' ik@rafdn 6
tlssue arex%tgral agiﬁ]qlg%]yaﬁlgg @gtﬁ?lougp% FQQEhaﬁng{reﬁgoc tggl?fllc ala ndéta
phmamacdi campdsttioo by njedtien bf e @¢m]iJQ$1t10hebY appleatign of the
adm ni 195 [ -
corppcm togghr{)%gh a salﬁgl%aﬁ S cg{ &p@ﬁéatloﬂ S#gg r@%g%c%?[log gﬁroﬁ‘é?lt a tissue
erf‘eﬂﬁ“l}ﬁfgsﬂohtsﬁfgwa}/wbﬁncb aﬁd thenhlca‘ Ih pa*hglda:pwmtm@}adnbystratmn is

t|o 0Si.ti
CmﬂﬁEW?F ﬁ”naﬁgﬁBEPFﬁégngﬁgg Slﬁ%g%%%503| |J% t rou Smﬂm
1mﬂﬁﬁﬁﬁﬁne&ﬂﬁ@hﬁﬂh&ﬁgdnmﬁmﬁuhgmtaunmmumd and t he ||ke
In partlcularlggaren er al gﬁgkn i stration

cont enpl Egrayl SR P Yacqy; %mpl%s%thnl s 1tatb|1e dfo¥ %arenteral
ad RGN @RMFise thebEdRendrédxie admbihed witia ﬁhmninacreutwally acceptable
Intrasternal injection, and k dn fhc i nf ysi O ared,
carrien ﬁq&qh@g sterilepwatenor sierls llpgtogfc sa nﬂfh %%t‘)@ﬂﬁ{ ans may be prep
pa&@ﬁ%ﬂo 81 LI PR 2SHink @blaBle 6 boRS h@Rin@tationdd f&dd’dihﬁmwm adnhioistration.
rise the active ingredi ent conhi ned % h
Injpéiarerfrauletionsimay bepseprediaekaged oF polf In S% Qe Fghgs in
am\’#gfeg ér Rl Qb4 Cf%nﬂaﬁl%ts QBﬂt&n&@la'p‘?&eth Foahulkh ok f@PSrenteral

prepare packaged, or sold in a formsuitable
adﬁmnsttatlbmmchldmbm are peitlingied 49, SEPENSEQPRL SORNieRss emulsions in oily or

aqﬁ%@iglﬁg&aé&c +ind éﬂblﬁﬁtﬁ %Lgtaﬁrféﬁ UEAL 'opl%déﬁéﬁaﬁe formulations.

In unit dosage form such

Suals fdrmulaamuhagsfunherlcmnpmﬂetone dowereadditionah ingzedicatetinglyding but not
reservalt. For mu

{10y SIS IP% ﬁfapﬁlg ng,qoer%lsg 513%}1%&1 tP 3] ﬁﬁg &E‘tﬁ)lgn'gélt of a formulation

not mte
foﬁﬁh‘i&ﬁé}ﬁl adMSnistf@ibultthededye 1agneﬂlsnfom§rowlde©1d qry Gire. p@miq:e pgranular)

vehi cl es, . paste abl.e.sus r
fopmn 8&@@6@5%%}08 iy arﬁmt%{l? g‘%ﬁ%" ¢ Ce R 8¥‘£n§ ?eo”%%%‘ﬁ@& tg

ai“ét'ﬁ:etr'll QAmEMRLHSEF (RORcEstitiRd eompekitianonal i ngredi ents

I ncl udi n but not |limted to

st abil i Z&h@pbwa@p@%pgﬁlm&n @selﬂ?ysé'lsqp Fpa&eﬁiegdec%gi or so]td in the

fofth ofta §rO¥IEH; &Rdb‘l’d’hqué&fé oP&ilyesuksuneibn aekidlution t Thd suspx:nsmhl er
active In re lent  is provided in

sofian oy FBGuIsGReso¥ g B G B B TGt o 0t

vehicle (e.g. sterile pyrogen-free water) prior to
parenteral adm nistration of the reconstituted
composi tion.
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The pharmaceutical conpositions may be prepared,

packaged, or sold in the formof a sterile injectable
waoweo2s1dr oi |y suspension or solution. This PCT/US2006/017921

Sus olutlon may be formul ated according to
actﬁ%égwfg%% aﬁ&‘lnon fSéB%%S. thedispers e RRERIS.GYRTERE agkeis, 15

susPEN IR0t é&lﬁbéﬁ@ﬂeﬁs&gﬁ £QHE S detatAS ok Blati B bE %I’egared

additional ingredients such as’the di spersing agent
usigg PP’ETE’XI!.?g’éWP rallyraccepipbleciilgenigr %@%ﬁ\ﬁf» §uQheas Gatep @t 1,3-butane diol,

fortREBHIB. OBWELLCSIR1S bifuchRIREL AR 15&1&%1?%}1‘6%% hfﬁﬂa%f&emnger s

prepared using a non-toxic parenteral accept
solgiien, isatonigsodivmebloride sphgionaandiaeed mlscﬂucuasasymhmcrmom of di-

glyfc&fqe? XGie englg no?rﬁ%ﬁ% e%gllérﬁ}lg on%@ﬂtcﬁ ax%qgﬁ 1%&1net %ﬂse

i ncl ude,
whichgompfiss thoatitiveringtedmnt miemsmbn;n;taldme; foam;:hnfai hpembmul bsepattidh, or

' [ . .Oh .
TR 3T T ——
implaghtimiendyvospriseptiacimcedivplly seeptitde p«ﬂymmﬁ: drivgaRghebid mht@rlals

stalli.ne f inali. reparation,
sudfle 4 %18%41{)18%860%?’“@&“%% Bt SRAHBEE {ﬁ?lﬁ RRIVIES, o fRgtingly
solldlepadisi ti ons for sustained release or inplantation
may co [ acceptable ol yneric or

i se phar,
hydr ophott iP8?1?§| ﬁe@ae enfion 2Rd/Qh) |°§1§)S§ﬁpar51ﬁd Pdpg the
meﬂ%db@ﬂl@@pré@ﬁt ifvenBioS,Rah b&enyinSRtdRb fh REhYITBleferdly @human
Rg{ln%@ soluble 'salt. The virus speC|f|c T cell of
Whe H EYRIAdeging themmethods of the fnisaénn aie pdvginisteeed, the omoun
of ¢8Rt h@fisisRtedlBR Rt EERAbHRY SlioRRelICH AbRR 3686 HIYLS ‘Vf%%dche
to an animal, preferably a human. Wien the T ce

pregispdqragscrdminisiered mall sy Hensadiag updneany nywheriof factars including but
ARt LRy E&H@%
IlOtlr ange tf r or%@bogtl?? I?nla@m I oﬁ%(l:sg% e§&%éo§%%qma{% ’Oggéﬁﬁfﬁ%ﬁmmal
and/if¢ rauterfedmipisgiglise dosage admi ni ster ed will vary
dependi f [ I n ng_but
not | i mﬁ?lg gHstp@{lﬁc 'T“l{:gil" ga[n adﬁﬁﬁgt?reé to 0, a%m!ilaq & ge rétggag
sevetabtimesyhailppr utnwt@dldnmmﬁeragkesmﬂrequbmlyamchat onca Iadiay,hﬁce a

tration. The vi S ec fic. T cell can
welbkg Yié e%rplgstgmc}% nce a mochh%Ii evel e:]ssr fé%cﬁgxﬁ §)ch &s Ouge every
sevsnallmmaths d¢rieversordtaialyyar obiess. t Thedyeqehcpdhiheidedeariti e kg sy

fr eguent such a da once.a ek, once
opraly B R o EEeh SRR AEEH ERH ¥ REe qrdts, ek, butno
limftecgLihn tylpy and4e0britasf DB ABeRY BEiMg tréfa6e thaltyp¥ant Bge STtheaemal,
once a year or less. The frequency of the dose will be
treadlly apparent to the skilled artisan and wl|

depend wpﬁms@ﬁaelﬁumb&rm befo@cadﬁﬁlﬁsterwmh% vaBibhs &Qér
limted to ﬁ@e and severity of di sease bei ng

comprogadsdytokipgs, ¢hpmethsrpeutigand/pr ftmiélr%lﬁiiﬂrgm amonzsrw@w they).
AlthEtHR1yS 08 ‘ébﬁlb&mzl-(s?ﬁhif bé@cﬂmﬁi@teﬁa@ af qgﬂu”é § E%elWatlﬁbn'iﬂ] r even

vari ous ot her rrpounds (cyto [ nes, ITDt era eutirc
mOkgn Y agyangp of WYIMISP@rfngCCIhM@ pﬁmgtatt@nﬁ@r@)f Further the

n@g&&&(@%%z;b%' anmnh&aﬁ& ARY rad@)a WY RecRdmdL %h%f g%lﬂgkramn

even nore,
of agfirug Smcrﬁsrs'l" efeqiay pemuwloh theegof.ahle fpmumsmyancﬂ @dmmlstratlon
regin rvﬂﬁfb re%h' d‘} %ﬁ)axﬁn’c tQ ?he%%él%g nﬁ?éﬂ'lnag&is\’;gﬂl B’eélg glgon LY émmber of

m ni S ere
faciafstsech adbit nbidimisdditarthe type and severlty of the dlsease being treated, the age

and health status of the animal, the identity of the compound or compounds being
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of a virus specific T cell, or any pernutation

thereof. The frequency and adm nistration reginen
wowiok/1pe12 eadi |y apparent to the skilled arti SBROT/a8IN06/017921

will depend on, any nunber of = factors such as, but
adigystored; edgutg gf A 4108 % fhg veriaps CPRROWHS Ydheyyisusspecific T
celpahdfhetikeat ed, the age and health status of the

animal, the identity of the conpound or comnpounds

bei ng 16 WD 2006/ 124412 PCT/ US2006/ 017921
Iagm ni stered, the route of adm nistration of the

various conpounds, and the virus specific T cell, and

the |i kelhejimyentiqs ingludespreoysduite frthichsompiate brearions feagests for
prdfding R vEts- GREBE iTend Mhé’}?}ééeﬁt#ﬁ GOP SR r%a%@nts mclud? but are

produci ng the virus-speci s o
not lpgigadtto.cn antieais pp@ts;@emséokmn:anda@o sbnwlamrlemgmit Il ¢mei t ed

emBlem@ﬁ} ot ﬁ{e'lﬁ%@ bife. pP&B{lt ngx%ﬁn i, taﬁﬁ%erﬁgzl p%E@(%GQS F‘rm{nh  vigus,

co-stinulatory si
inchingHECYor Bde ntﬂupmeltﬁpat@tm B vihe, hapa‘m@eh viuspbepatideDivirus,

o R Tl o BECebR, Bt BT ot viges 1 hrmes

simpilaxustus Z,Ovaachilamstemrus,&ufﬂaﬁ‘herpbsvuas 6,pyibitlome &ir@y, parSyirus B19,
1

rus, -herpe X ViIus
P°l¥$‘ﬁ%‘iﬂélx TRl I BRI S UE SR S htvnly ool virus Land
huhar Pesly virusdI. 6in op@Pinbddditent bF he Snvep@dny MéicheRinBisti®.2 and the co-

ol yomavi rus BK ol OHHVIrUS JC, neasl|es virus,
Stmﬁ Bt)ém%gf\? 11 g «C P@f@é ¢ kié pf th pregent nverion feither aonmorises 4n

applichtsS atd an ihSru@RGhaERRRALRAL &Ecrfb@@ de 0¥ BakQ0 RerFJ}ﬁl the

cytoklne is IL-2 and the co- stlnu atory sig I's an
megiofngfAie invepsion fltgfugh peenpnlars &its arp deseribdddielofny therpntents of other

G TRE bvﬁ?l?e I t
useRTERE WP BPeryt (8108 el Bison B oD HE B UE e rpch
ﬂwﬁﬁ@h@ﬂQdeﬁbhénmﬂwenbmum Al t hough exenplary klts are
describ t f oth sef
w il bo deafeRln ibolfieE TG e AT RT byt Thac s
the presen urB/SEtmn 1okl edek ors MHEC refiaicted @htigehicgptide] 4 sytbléne and a co-

.1 ncl uded thin.the ent on.inc
suinyliot el Bufhite ol ieRas o el ok Adeiinid Fgpman
or dtlser mafndl IIIEorﬂdSres aedt aivivalanfet o, I'IIMH ibl@au@nhd\iéihods of the present
%str cyt oki.ne and a

te ti.gen
eGPy Rt Pt § TR atE et VB itk St o T-pell can
be mqeh to tkdagd virsl ifbtion aWRa Kit B tusedgfirdudntado ’ﬂiéﬁ\iﬁdﬂlod@ Ehs&bi&;@'in the
r to tr%?t a viral infection. This

mVﬂ&leau b&eﬁh éheﬂgirﬂ%@ used lorpdmpisierantirus spegiieel esH of ﬁmwntwn to

a maigal. f Efidsibedued aﬁna_re(fﬂw difdibd bifevRRA i, tﬁé’date@dﬁdld’s@él
antigen and the T cell can be used to treat a viral

hergip fermensgate thpheomiqeting & Tigelbwith an Mi¥nrestristed ivatigepicipopiéde, a
cytéihx%ce{ngsa%g s'tlfﬁufatb?y pndl Gt R)hf t ofif :}I_F¥c1ﬂf Fﬂﬁ n?l' Eﬂmenpgf aT

used dm ni ster awrus@p
cell fmeam@mﬂﬂtm of eellpabinal celipiprasiupes Ltselgams kit camsberasingnifteret yo an

mu@m%ggaﬁggtﬁ£ ewhergerein, the data disclosed herein

enonstrate hat contacting a T cell with an MHC
restri ctlyd ki firrthgecvnpripespiiagplicator ugpfil Géi adeisistekig a T cell

i,gnal  nedi s hroli.ferati . )
expgxgd'éa?o? :ﬁ% r?étl?odﬁ 8§ {hg I'pfeé?{lrtrgmr\{ x?t 0?1 g%q_p%réflﬁarfapglﬁgagor included in the
kit wdbdeperid @ne.gf the eddiind ubtieto Bdmaliste tinr D eklic eXdhichl appligatbRiage well-
kit can be adm nistered to an 30 aninmal to achieve

therapeutic results.
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The kit further conprises an applicator useful for
admnistering a T cell expanded by the nethods of the
W(prz(ms/azmu' nventi on. The particul ar applicator PeDUSZIEE017921

the kit wll depend o e..g., the nmethod used to
cndiy e ey v R Friong e il & PGS 2 Vaheeh roRpPE s the
1ik& 00t eb i 4the kiPedmpEeOA0in SAulHarhl mKkRAMNIToF e bt Melki@NGhese
cIu anong other things, a pipette, a syringe,
n“E“éFBﬁ %ﬁ@dYH@deOQEGPWUFgéb@Fm-the kit conprises
an inst V'H{étldthﬁﬁ leurfiBt 161 a ﬁl&hnié%@udéﬁ? ae {aﬂ@ chhibr. The
These instructions sinply ‘enbody the dlsg osure
cogpesitiondsPREied . an TRREONTAC FReYnf aysehforth ieliewhaieheein. Further, the
on
T o R N e ord WGP T b
clsgwykpsqrsein. herein. Further, the route of
admi ni S.t"f}ét \%ﬂtl&‘[]lg F&rﬁ?&éé’s&?&ﬁ\r}}q&tal{ eregllces {ﬂ{rﬁé fo?lgwfar{ge

as previ ous ere r el n
experiwental @mmnpbs f Thesh @ramlbm ca:ra meddedfodlahpmsles dstyllummmﬂg and

ow n
anclg ikl b T FHRSHIR I B A NS e JeRien squid inno
wap bllz yqnsmmzﬂ as béing ﬂlﬂmad)to thenfoﬁﬂdﬁl@ ek@mgles, butrfhﬂwhrl,’l houldll R %SBnstrued
ot herwi se s te| vention s n no
to et B AR A viriEnn R brdorte cilioris £ ARuR B s farigne
progidedptresd, but rather, should be construed to
enconpass any and aII % i ons whi ch becone evi dent
as a result of the teac )H%VI E%w ded herein. EXAMPLES
EXAMBDIANPR hid ExFaBiosl oﬁKﬂ%ﬁJS%EUﬁ’é TAMIL A6R TIREMbIHS
T-Cells from Lyrrphocyt es Peripheral bl ood nbnonucl ear
cells (PBMC) were isolated froman individual that

spont aneRughe 1%%@%@1% i POBIIR BRRUCY (vereGsotd
I nfection. §Thae i sol ated PBMVE \/ve?ﬂl?a’ejﬂ;I 5st Il Oattée%lﬁ%r?g?mldhvédual

thaEﬁPOWOGSI&@??@Y@F%Om Senatitis grvgupmbicion. nllpdsslated PBMQ were
stm:[ﬂﬁﬁllzst&rng 8h PP ba P Algr ! Eﬂ%’%\pﬂgngalbkzl aCD3/ 28 Bead

t|o 1: estricted NS3 1073,
1OOU/m 1:1 NS3 1406 and TMSH.PE94 at 10 nl each

1: ProiQeel L2 HLA- A2 FRESGTIcE®op&S3 10[7 3rIL10D0UAGE3/28 Bead to
NS3 1406 and [NS5 2594 at 10 g/ml each 1:1+[15- @l Ratio
1:1pARHHERL2 Pool| HILA-@2&est@joted N$3HOY3,cor 00l M 1:111 and

NS3 15-ners dtNSB 1406 bt NSR2sD4pepo i de

Lg/ml each

1:5+A2+112 HLA-A2 Restricted NS3 1073, 100U/ml 1:5
NS3 1406 and NS5 2594 at 10
ug/ml each

1:1+15-mer pool+IL2 | Pool of overlapping HCV-core 100U/ml 1:1
and NS3 15-mers at 1uM for
each peptide

1:1+15-mer pool+IL2 | Pool of overlapping HCV-core 100U/ml 1:5
and NS3 15-mers at 1M for
each peptide

The sequences or references for the Hepatitis C Virus Cytotoxic T-
Lymphocyte (HCV CTL) epitopes are as follows: NS3 1073: CVNGVCWTV (SEQ ID
NO:1), NS3 1406: KLVALGINAYV (SEQ ID NO:2), NS5 2594: ALYDVVTKL (SEQ ID
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1: 1+15- mer pool +1 L2 Pool of overl appi ng HCV-core
100U mM 1:5 and NS3 15-ners at 1M for each peptide
wab@capguences or references for the Hepatiti sPCr/UBI006017921
Cytotoxic T- Lynphocyte (HCV CTL) epitopes are as
NG:D) [Thormingsgid soqBnceD NI g @EQincudingthe cpye prRigHr and the

st i e G SSer TR as Tha subter Bt s

ovéFhappiagHOY -derived i@quemed@ferHCWr@mddiﬁéﬁ protainl amldqagﬂbed in,

I e e s

moﬁéicﬂdiﬂaa&mbfi@y éd@%éd%ﬁds\éaﬁDifig Ba&rdsp@@ gmﬁfaﬁedfas desctiedd inofoe
roteln are adescribed In S] €,
exsapR bR B i O BoMe L Sifcio LBy, & thr o R Fhse 319
1949t i - CD3/ anti - CD28 5 nonocl onal antibody coat ed beads
(aCD3/ 28 beads) are. generated as described in,
exanpl e, Follevingehewitigf singuaiion, thagiliyres Worgmaig! a&tﬁds‘sth riL2
(1068Y:h ) &;m;ﬁéte me&%%@err §q cﬁ?é:ﬁld?e?{gmﬁa@@ grda}gdaﬁd day 17. In some

Follow ng 'the initial stifrulation, the cultures were
caselyer caltwiss waketshlitran day 10 Iyoiwyaeparhty wellmpi whigh preegivell received

onl?‘fﬁZywlﬁBAhéj@cﬁgf v@éﬁh%a%,)gaﬁlﬂ{%g vwAth 48¥%nd d@&%f %@’saﬂ'lz anthé?:mc

cases ures were sp into
peiitides asapatag Ve Thislréwslted inifii 16 Hold irecresed in orver@é ﬁdb@lm@i?ﬂr (Figure 1).
riL2 while the o
Gose of TS Be@h o ik AP asblithl Bt i Ro LR on
of HEVudpeeific Troelldwldn doaipered ficthe bsetiéquemyet détbctd:édb HCWuspeeific T

Fiqure 1). Th i 0 0, pr.es
celt G Fatore i P ity R Rt 8T URRERF L polsvas dtecna
usifEMIEEQYpeptide CetrimesshecifidfonHT ArdiAreeticted CDIBeCTIowpitopes and by
fre enc of detectabl e specific T 15 cells at
intgpgs/ PS%F’&P stalneHieytes § Al the enrichment of

HCV- spe CA§ Héino-ﬁsﬁzﬁbd By thegatsl @638 Uerelhs sin@1tMdGhPeiptuldien with

tetraners ecific for HLA- restri tedgﬁgS
antigsmt GCACRED g Vith FLR SR FAnE PR oot sxpg entigen-
spdcRAOMESR ivippd 3). As denpnstrated by the data
dlsclosed herein, simultaneous stimulation with

ant i gensTaafsciuepmss oBeapk arfsevaiyraten, patentapplicaien, prq pihication
citPERaH flalchefd) a&bf;ﬁo%a%&m lefi8hol tBALGHHG. T cell's

I'n vi | osures of each and every patent,

pat é‘ﬁtllealpqdw@ﬂpn b5, beamndishessdl wath eeferancedp spegiliserbpaimens, it is
sl YPECHRGAL L ELEBoB AL FEERR Dl e
skilled ﬁrthﬂam‘WﬁtbOIB dewirtin gofraamthe diuerspitisandisgopeHf ﬂ@plp\@rlem The

appe{@%cmq'fugﬁ o %ngggedggve Sonl d\{gl Hﬁ ﬂltdle an %tcﬁ Eitbpihﬁ‘lgnts and %cgnvalent

vafifitionwi t hout departlng fron1the true spirit and scope
of the invention. The appended clains ate intended to
be construed to include all such enbodi nents and
equi val ent vari ati ons.
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19 WO 2006/ 124412 PCT/ US2006/ 017921 CLAIMS Wat is

clained is: 5 1. A nethod of expanding a virus
wap@oilt44e2 T cell in a popul ation of cells, saiBCT/D8t0he0l7921

conprising isolating said population of cells froma

human, contacting said pobtHM¥ion of cells with an

IMHC restricted viral antigenic peptide, a cytokine and

a co- stinulatory signal, wherein ‘said co-stinulatory

si gnal i Whatis elaimed@D3/ ant i - CD28 coat ed bead, thereby

expanding a virus specific T cell fromsaid popul ation

of cells. 10 2. The nethod of claim1l, wherein said

human wak A nettiod v Expandifige vied spedific T sell i apiopulstiorBof chg said
R T e R T S
popdigicaiof cdBivdthcaptMKCnestiiGed vitabadtigenic pep2ide & cyfdkinetahdd cof

.enrjchi.ng.a . popul ation. of cells for a_ vi S Lfic T
sty i SBRR L GR PR Y SERdiSt T B EERaR siepend
the@dby@@pdngink aaMPus s LB IT, cell GldhAkid goguishdrcbiZ@liPpopul at i on

of cells wwth an MHC restricted viral antigenic

peptide, a cytokine and a co- stinulatory signal,

wher ei n satit BQhst dFEiAt OF Nersih 80 d hurh$n Wik previously infected with

anti-CD3/anti-CD28 coated bead, thereby enriching a
sai yBWt-ati on of cells for a virus specific T cell. 6.

The nethod of claimb5, wherein said human was

previously infected with 25 said virus. 7. The nethod

of cl ai m-5Theagpeihad of clpiind, wheseip saifl § gl éscipegific foppepatitis C virus.

hepatitis C virus. 8. The nethod of claimb5, wherein
said cytokne is interleukin-2. 30 9. A nethod of

i nduci ngt- pFlsi meteedsaficluim df wherein said cgpldos fsitaterieukar-2., t he

met hod conprising contacting said cell with an VHC

restricted viral antigenic peptide, a cytokine and a

co- st i mui.ad areghodiofj maichinghagropilatiaif delisdost vims|specafioyT cell, the
S nt e B Pl TR TRE SRR B 08D
poiRRQ6 £l R4 hAnMHCUS2006] Ok 8kibenid Peptihe aystkhedndh co-

.cl aim 10 erein.said. T cell.is.specific. far
sl ot AT i sty Svsien®d® B sl Roonga gptedpesc,
theB€yEnBIHiRKd Ppulaion bf @11 & Kiviiugspecific T cell.

6. The method of claim 5, wherein said human was previously infected with

said virus.
7. The method of claim 5, wherein said T cell is specific for hepatitis C virus.
8. The method of claim 5, wherein said cytokine is interleukin-2.
9. A method of inducing proliferation of a virus specific T cell, the method
comprising contacting said cell with an MHC restricted viral antigenic peptide, a cytokine

and a co-stimulatory signal, wherein said co-stimulatory signal is an anti-CD3/anti-CD28

coated bead, thereby inducing proliferation of a virus specific T cell.
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12. A virus specific T cell generated by isolating a
popul ation of cells froma human, contacting said
weopdliatiipn of cells with an MHC restricted viP@l/Us2006/017921
antigenic peptide, a cytokine and a co-stiml ator
si gnal ,10Wr8é Riethos af €laiDH05 tvhefdinatidrTycelliigspatific fordwpatitis C
_ anti-CD3/anti- CD28 coated bead. 10 13. The method of
virie| ai m 13, wherein said T cell is specific for
Cﬁpatltls Cd virus. 14. The nethod of claim 13,
erein said cytokine is interleukin 1
for expdndhage Odlofﬁiéméb(é(‘f‘ihﬁe@ SFldc%Tc’llmFrlsoW\%geamA !
5 popul ation of cells, said kit conprising
interleukin-2, an anti-CD3/anti-CD28 coate
an vi r al2. gnvirugengcific Heglt seaeratod iz iselaing apep lﬁfll g%equmma

humfsng rce %&%g fséggbé‘%ﬁkg g!:@ls %ﬂ?ﬁl%%%k’\%@ gesﬁisc’éédhﬁrapﬁmgblﬁepé‘;ﬁﬁe a
cytoking encbzt ai—ﬂmula‘:@yma]awheram}qu! cmggmu latery| SiShAb IS anzlﬁh-%D%u—

CD28 coated bead.
10
13. The method of claim 13, wherein said T cell is specific for hepatitis C
virus.
14. The method of claim 13, wherein said cytokine is interleukin-2.
15

15. A kit for expanding a virus specific T cell from a population of cells, said
kit comprising interleukin-2, an anti-CD3/anti-CD28 coated bead and an viral antigenic
peptide, wherein said peptide is selected from the group consisting of the peptide set forth in
SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, a HCV core protein 15-mer and a HCV NS3

20 15-mer.

21



