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i magi ng 25 agent. Anot her enbodi nent of the invention
U SleewrEmmanpg¢nisopiteps prrticylarlymmtin-produciggadenoggreingmas. | magi ng
agent for lynphatics. A further enbodi nent uses a
magnet i ¢ r esonanBACKGROIAD QGEINVENTIG ent for magnetic

resonance | ynphography. Yet another enbodi nent uses
| abel ethody; 11@@%12@&*%&@5@%‘@%@&??%&%@@élﬁglwfté}'man body
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h Uifegingl pyepd3 @EdKitS; pm‘twularly an 1mp_1'oved method for Ilymphoscintigraphy or
magnetic fesoﬁm;oe lyﬁlphography wﬁich involve;s subtmctibn of a negative imape produced
using a gross ixﬁaging agent from a positive image produced with a specific antibody imaging
agent. Another embodiment of the invention uses an antibody to lymphatic tissue as an
imaging agent for lymphatics. A further embodiment uses a magnetic resonance image
enhancing agent for magnetic resonance lymphography. Yet another embodiment uses labeled
antibodies against organ antigens for scintigraphic and magnetic resonance organ imaging.
Tmaging of radiolabeled cells, such as lymphocytes, in the whole human body.als.o is

well known. For example, Wagstaff, I. et al., “A method for following human lymphocyte -
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i ndium 111 oxine labeling,” din Exp | munol. Mar;
43(3):435-442 (1981a), discloses a nethod whereby
|.arge-numbers of human .Iynphocytes are separated from .
o peri pheral bl ood and Iabelled in vitro with indi um.111
“oxine. Foll ow ng autol ogous.. " reinjection, the
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di scl oses clinical studies using indium 111 oxine
| ained, inbigg-1 0 ox el 2B linp Efhinidn dyihocirés p@eidds y npHiesite@sthod he
physi ol ogi cal significance of bone narrow and |iver
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MasGeRhd G Bund® B¥ipheral B16oki Wehipio@ytedi Thé iy @oMgicki¥ip@ticatt ofbelel S
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Wmagbw agll|liver Iotd\jadtionr talgalkrhd chmpgra laveanig\ni dispusser and the ingpgitance]of/,
Di stribution_ of Iar e granul ar | hoctes LGE)
f FPPsKiG8 e FLH&&?BM% cgrgesiohs ! Y'F*b‘i’? LFR RS er
Cel;m mémye@uqts nseggaye}x 380 (1984), 20 discloses that
h| g”’? &nr 1 Chea popu] ations of rat |arge granul ar
| Yy NPhOEYR Hymlpheid H11sABV bekn udedy RIRIRDEH itBe WiSI R BiRPEB] ON
di sconti nuous density gradients of Percoll, I|abeled
W itdindipg diFfeent tydes of| cells Goandie papiphetal lﬂhoidiwdms'mfed@wwsel Wher
i ntravenously (i v) or intraperitoneally (ip) into
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hr follow ng transfer, significantly nore

t hﬁﬁpha'cyfsabdx@re{pﬁedékﬁ@moﬁt&m Mashky priddidnd 6f Held6ID) Bbeled itiSeither

di fference persisted through 48 hr (5.4 vs 0.8%.
Dethenine cné Cr 4nd injected either intravenously (iv) or intraperitoneally (ip) into normal

syngeneic recipients. Following iv inoculation of labeled LGL or T cells into normal
recipients, a large p;'oportion of radioactivity (18 to 33%) was recoven:& within minutes in the -
25 llings. By 2 to 4 hr following transfer, sighiﬂcantly more LGL (13.5%) than T cells (6.4%)
| remained in the lungs. This difference persisted through 48 hr (5.4 vs 0.8%). Decreas'ing
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radi oactivity in the |ungs were acconpani ed by
correspondi ng i ncreases in counts in the spleen and
.liver. At - early tine points, a significantly higher-. .
~ proportion of T cells was. found to distribute to the
~spleen, while Iabeled L& persisted for ‘| onger periods;

i vd REe@0d as well as in the lungs. FobdQwbddsh .
in I 5
e e %c%@%sﬁ ?‘“ |
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r efudditsdisiibiie togi splech ovhilelatplrd Lalagessisad fodogtrpeidds in G blood
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cancers after Deing nmade cytotoxic by in vit

i Ndistkbasidn @iteta 6 G Wil Ti celli ShaGreBxabilds khe Pviously &b&@&ﬂ&ﬂbﬁons of
general ly known as adoptive |ynphocyte transfer or
adbm@ll&éni'mnmlherapy For exanple, Stevenson, H C.
et al., "Fate of - interferaon-activated klller

bl ood ‘?f&ﬁk}t‘%ge%“’aadaﬁ Psgbe glugiqate distipntipnql a‘f‘%?se“t Rller” blood

02 SR AP ST L o BB 05000
di sabaastimad: Rdbus bonakibé G pRBLINE BnSallphichdim o CAIRT A Rbcyte

cancer widely netastatic to peritoneal surfaces were

t rieadfee or aloppive immirotherapgf B éxangle, Steveasdi, Bl O.g0dlS Fint f@snma-
monocytes made cytotoxic by in vitro incubation wth
hunﬁerf?rog-amﬁeq Iﬁlﬂéaiqoérneq@cyw!r PhiYelrievasfened intgdhe abdomipdl £4visd by

0 T A ool cofohbRRRES C5e R0 1 ORI b7 i 0 b
15 am% %&m&@ Icaim&@ocaﬁee,l iR Inetadtie bopRk el NRAREYEER MR E

given to patients as adoptive inmunotherapy by a

Si vt lirfusiongdf auldlbgbud Slodd thodbclyte inadédolokiCbydh Gind ibcubayied AthOf
treatnment the trafficking of i.p. infused bl ood
m@mea-inm%mmowmwmmﬂmh eqmbimatiy ofsytephertsiland g
the cells wth These activated cells becane

di BT BEFE g F’;‘}“‘Wﬂ‘ HPRArFr&ach &pak erprrsimacly A on Two

anGvaediad y=1e an hin the

pgrgtlwtoneugrﬁyﬁi‘;é n%‘tep% ange LJEg@ﬁhen perlefagﬂ’é'a pé’m nmens
20 WaiisGa06 @ iR eighifcyble atftrbahent the dafficlisbde] poiluld BesMoBocytes

i nfusi on, |abel ed nonocytes were denonstrated to be

aseidist Bdwapatiiats BEprelibeling G ctiapithd linf Thee getifmged cells became
aut or adj o%r aphi ¢ anal ysis. Scintiscanning structures

oIS EIPHR idly Wit ths RrraFal Y Ty apdeAfas pltegjinfuffap their position
Of‘,ﬁuélf“ ﬂllg_el J?oneumrrqm OY gh e(f. %elrjl%ce QOneaJ g)ecm(ljelnsd werr]eoo t:amt:d‘:?‘lf [1 af%:r to

'y Jabeled monocyte infusion, labeled monocytes were demonstrated to be associated with

25  the serosal surfaces by autoradiographic analysis. Scintiscanning structures outside the
abdominal cavity revealed that ' In-labeled monocytes infused i.p. did not traffic to other
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WD 2004/ 033667 PCT/ US2003/ 032602 organs during the 5
days of the study. The authors concluded that i.p.
adoptive transfer of autol ogous killer blood
nmonocytes. is an effective way - of delivering these
cytotoxic cells to sites of tunor burden on L
peritoneal surfaces in these cancer patients. Another
report on imaging of killer lynphocytes, Swift, it L
etWO W4033667 hpoing of 5 metastatic col or ecPA/USERHBEZ
i BT SR P LRI e 2t ol POty adoeve petener.
33 '*é%& . o il | t wer e-
ta{ucten r%ég%a%%%mﬁ%&@géﬁ%%gcoi 0 ec%{ca ST
C af@EsT midfbutder dnlpbrbhealinrfioe €18 tkss cdnbeppriddite patients -
primary tunour to produce tunour-activated killer
( TAK) Agathstremoutbeisnagiigns kiler ivopkeeytes. Swift, RN} aedt Golagigoh = -
patient with '"I'n-l1abelled TAK cells in order to
Jvi BefRficelonaitl sares ¥ il tumeuractyated filler dymphoewes, " kancet 337:1511- .
gamm.- ra far up.to 481 10 after .injection. o
I\/E{gzg&lg% s'sc\?\‘oé?s g]atrlg\gpéla te‘asdw°z§1°s"4ké""a‘?‘lmy‘-sepaims“mﬁthth PHEERrSOrERY
anGn@san SithreFithA8is Borh Bhe bdibats pRRAPRBBur tdpro¥Ek kBB Y8 ated
produced ""col d"" spots corresponding to netastatic:
| elsiled (TAK) lywpabytes. TREE Gorkdd r@inj3aid edich patiar iwse (' n-1abelled TAK
Re-injection of TAK cells raised agai nst autol ogous
c oteliyrin ertlen fo vispaliprouatastasee iaggs were taken with epmuh-cameta &5 tiote 4&h
The aut hors al so noted that TAK cells do not require
10 | aftsr ingpchion. Metpstages ere spypated,ts &4 &% 4 R the Hing aggl afateg5 48R in the
di gt ri ) f_various.types of -r.adi ol apel.ed
a P sk gl ol PR oK Srdesi B RAGRES ooy L e
Vi n6gs e hoi MiRalide @ Rb-ie RS of10& il 054 %;.jﬁk%howoug SR-a9 of
radi ol abel ed cells. Thus, Spencer R P. and B. '
Mutahers|réveals 'thdfsitds ofaedtastanas. Ohe duthorDalfo-nsed 1Bt TAR &ls do not require
(" educated) and radiol abelled | ynphocytes for tunour
| JbaiEfts gpppiminigggtion- Med Conmun. ™ 9: 783- 786 (1988),

di scl t hat., . | t f i pheral b
SR R L A e
AU ORI LB mbIbtEI bivdt dsdr celisHes volRlaeRBheds issaiSod | zed to

the tunour (or perhaps nore correctly 'resensitized),
agadidinbeisl cllis. Thes, BpdneeOR.Pyind BOMiikiierif) F'Ofli2dtibn f SamodrRensi6Rl | S
can be proliferated in the presence of interleukin-2,
r 4t d‘?“éqt"dgﬁld Fadiglagiledrymphocytes fef unoprripcalization,” NegkMed Gontinon. t he
cel Using this technique, tunmpur deposits were
" St P Pt oo oA s S R G
20 e)ﬁe%ﬁﬁén&rbf ﬂfadizttéa!m?tol %&mo%ﬂ.etﬁé BBL cgl be ?etn tla."zLd td th; J‘Uﬁnglg ' ng
pattern of previously 1n 25 vitro sensitized an
| érperthiitbroicodecBy RansIREk), atkh&Imy Hfrolcyt 3. Thélelli TBN
cancer," Int J Rad Appl Instrum B, 15:419-427 (1988),
dicsndie prolifgratedrin the preseqpa bitimterioddnek, rafligtahelieo @/itt &'% aadinjsdtddibare d

into the cell donor. Using this technique, timour deposits were localized in five out of seven

patienté. In an extension of this work, Mukherji, B. et al., “Imaging pattem of previously in
25  vitrosensitized and interleukin-2 expanded antologous lymphocytes in human cancer,” Int J
Rad App! Instrum B, 15:419-427 (1988), discloses in vivo patterns of lymphocytes sensitized
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WD 2004/ 033667 PCT/ US2003/ 032602 agai nst aut ol ogous

tunor (in vitro) that were studied in seven patients

with nmetastatic cancer as a potential candidate for
.. an alternative nethod of radioi nmunodet ection and

adoptive . |nnunocytotherapy Peri pheral bl ood =

| ynphocyt es. (PBL) were either activated in

Interleukin-2 (I1L-2) [|ynphokine activate
V3PRFS] or sensiti zed g%l nst 5 aut o?cbﬁéz&o%szsoz

ou nmor
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studi ed by inmaging under a ganma canera at various

t i meritukiner(Led) Bymphokingd Acfivatd $8e (LAK agisivg sewilttztd apdiret
"educat ed" cells showed concentrations

r aent%%errslnwor spllsty ingiitpase-clg (IVELARY expapdeddn %Gérdrqa%re&w Wi th

i cal koY atr c.t 7
o o it 58 oo A o e BRI A R s
S e Mt&é& t(; ﬁgenls’%ﬁ b%@is&ﬁﬁrorﬁgulw&agm% }{JEBQ é‘\@art €
cyt ot oxi ¢ agal nst aut ol ogous tunor cells and t he _
CY VBb&@ XS inteDa6. 1 4/7 dabe, Smaging wilth th: “editited? @Ik sE@dell GondsRfafons
mai ntai ned in continuous culture in IL-2 for 4-6 ~
vveeﬂrsi.ioa@yitxﬁerite%hmoneletemmblawiﬂmﬁniqﬂly fletediateld rpdtrstaticdpor.
educat ed autol ogous cells at a signifi cantly hr%ger _

10f : éwerre*yonlw%rﬁ f?ai’f pogfivepupfake pAJeesa SHith the [AK cellsy
E'%er} L0ak r?gd? fla aéngtfagt)r(lg %%H&ﬁ‘%@ ?kre';’lu Pes oPe

PeT "ca adi ol munode I on o

c ARE Sucated Bls ea@ﬁralrw&w fh cihdobl cBifureQd ILSzbfleﬁ e aRagik of
aut ol ogous PBL m ght be sources for repeated
ad@curutionadf tadinlat@fledtedvesd a@blbgoGticals atdighiScantly Algldr li@entyy pe
of lynphoid cell that has been used for adoptive

nﬁﬂf&ﬁéﬁewcﬁhd’aﬁsﬂﬂ@%&m Hivifro expandpr rtecate Fmight be

Lh

r a Ne] a% raldsml:mlilm et cltlglanth i at I np d¥nEnuous)éulmres gfl‘&lf)
Sas "aeve ope rorrnstance by g R
Couueeguﬁﬁogo&ﬁluﬁ b8 BSfces tdBrep ered ehumsml;ysr%se eaéémr cells.

| ocal i zati on of adoptively transferred i ndium 111

| abel egndiianmpge of ihpbbitl Edlittattgs Heynodd @6 Ydoptsre infinup@bictapyin®
with netastatic nmelanoma,” J din Oncol. 7:250-261

( 11389'3'& wighindle| heeeéo‘tyhmadiplgbﬁ@a gitgnor-nakrpting lympliopytes €Ly
ntunD b adedrnvr ro in rgediu_m
%“‘s‘f-“ﬁ? "(‘ corgees: THY: BUFHO FE-h AT

Spiidmdil s bt

nepaa&tsanm reta@iBOfmEESmAT T dlib ORKGL. 7:335026 @480 L dicRoseMhbt ymphvid
nmet astati c malignant nel anoma who had nultiple. sites
of cel iyt watingyato brguan tymdm ban begrphbded in wodromadinin cofitainigse wer e

the subjects of the study. The patients received
cy'&ﬁ"‘c‘f i% g%&)rn’raeeaué%rs havesmvmugated whether infused TIL labeled with indium .

111 (*"'In) oxine can traffic and localize to metastatic deposits of tumor. Six patients with
25  metastatic malignant melanoma who had multiple sites of subcutanecus, nodal, and/or
visceral disease were the subjects of the study. The patients received cyclophosphamide 36
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WD 20041033667. PCT/ US2003/ 032602 hours before
receiving the intravenous (1V) infusion of TIL
followed by IL-2 IV every eight hours. The
distribution and |ocalization of the TIL were-

~ eval uated using serial whole body gamm.canera
"_inaging serial blood and urine sanpllngs and serlm

‘g(g 0|04(; 9; tumor and -nornal tissue: |nP£ S%o?/En&L |

af b el ing ot hy 0 SO R L T B BT
{iﬂ&'ﬁ@&%ﬁéﬂu&&%&ﬂuﬁ&%ﬁﬁ Enéaer@aramd Mme%ody

. I'njection o l'ed TIL, localization of
Tl kandn2 citlefa@ifiagib, sERI 1Al @idiufineQPAEws,lafid SRS biopdiey B AGibrfaad ed
in all six patients using either inmaging studies or. .
bi mypes} tiswe Cilristtd B ldodiedd.to lung, liver 4ad spdsed Witk tw hputs afteptbe

ti ssue hiopsies ranged framthree to 40 tines reater

5t higfysigneaf F"\?I"EYyA‘i"H“Y‘ﬁ ¢ hipg dimpipished jithin 24 Bougs pseady ag
| ngr eas %on OT}ui ?abele%%?% alinzagon o?'glﬁ es%} 5%&? dlepogtstwysrmr

deposﬁfc seen S stu el'ed TIL .
C Ao A nml s paifeBts Gy bithkd i¥aghn@ stﬁmm@mﬁ&w was
i nformati on concerning the possible nmechani smof the
t hBiuepevty inGunek fivebpsis ralged from dveity 4@ghokis prieadan thn Btvitgline s
on adoptive inmmunot herapy, including conparlsons of
i rragpﬂgsswénwarfsﬁveawaqe jgetipeopnss ahfitespif H@Pr Flgwaﬁs

102;"‘¥£n By R0 e el St rer SHHEE o PATERE | oo
3& Hiihl o Acmin@p@% i HIBY npaﬁgéofmame.! afch @kl oHﬁﬂphOﬁyt es

perlp era ocytes 1 h patients wt
nEt ast RihdyGdditiFR! S8 Bn adopawel\ﬂﬁﬁlhnoﬁ;a'ﬁﬁaﬁclddﬁﬁ tomparisons of
81:1709- 1717 (1989), discloses that patients with
netmeghgwith TIL mlyavi@ﬁaella pichgepoiginghatelbem aqunewartmstance
cycl ophospham de (CP tunor-infiltrati
I y%‘ﬁ@&’t’e‘% al, ip. E’)"’ d“&ﬂ’d‘“ﬁ“ At °€?PF‘é’E¥I€‘ia¥ff°2“(“l‘q‘_““25“ Thkyled tumor
;5Stu or, the Y19k b1 " d .TIL or
peru?l phe %Tnp}bofytes %IP‘ i A p% f)mqapm{sg%g 285 1
Si 5:8soRL " N @hnck s : BEITRY GRIPEiR106S thht TR Gttt estatic
bi opsi es. N neteen infusions of radiol abeled TIL were
gi melmohOunddigopg thedpytvsth cyalophoghaniide (EPM) i@ idfiSiratingC ei ved

radi ol abel ed aut ol ogous PBL during TIL therapy. C ear
t uhwhm%@&m pipsHaA - Devery S'a‘ﬁedfsr tsfebititg ofi el afabele an

se ' e |ets while tunor
@‘ %["gﬁ?ﬁ“ aRefits JPEPT? 1% ﬁjr;zescaer? (’gequenc,gégmuc'ﬁanm"'m
20IO aﬁﬂaﬁﬁEaﬁd tgép\!l@enchtéeﬁ‘ infaibns SF ol BALaI TR W o Db, Wite
nucl ear scanning on three consecutive treatnent
C OfiNe ptiBnifxbeelublvhdiolabtled altblogbiPBL kinridg TiH@hetapy. Cleﬁ eukiggr
dempnstrated clear tumor |ocalization by ""In-TIL at
s elpealizationgias seen on fihef 48 nuladr pren fexisg pdrformgd ¢mo nIanIIt Tcipieniswhidi3)|

at a single site, apd subsequently. pos t;,,ve t unor
i n(ﬁrg?rﬁx@s 161f1§ed m@nly one of four scan sequences on patients given ' In-PBL. One

patient was studied by nuclear scanning on three consecutive treatment coumes of CPM, TIL,
25  and IL-2. He initially demonstrated clear tumor localization by ' "In-TIL at several sites, then
faint localization with '*'In-PBL at a single site, and subsequently positive tumor imaging on
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WD 2004/ 033667 PCT/ US2003/ 032602 repeat '""In-TIL
infusion at nmultiple sites. These results confirm and
expand our initial data denonstrating that human TIL

transferred with-CPM pretreatnment and followed by +L-2 - . . -

. preferentially | ocal i ze to tunor sites and indicate
“‘that this localization is greater for TIL than PBL.
5 Further i rragl ng studies with TiL include
700:,’,0336?7 vivo distri b tion of - radio- Ia%Tﬁyé@y?m%r
. nrrertt SRR RB SR sEss Ffeea%@rﬁﬂaaﬂféw%mmrhﬂ % vo

8%%;&%:?3? %erfag;rﬁilmﬁ%ﬂﬁy rat i nﬁ%% E%Lm“&tg“"%ﬂyqﬁﬁe t he” ._

t rﬁ&mmy localidd o Qiief q‘ﬁeswm@adﬁ; :slpjo&wﬁhﬁ i dRted €6 1YL (M
mgration and distribution of these |ynphocytes. '

TupRs-infiltrating |ynphocytes isolated fromfive
patl ents with malignant netastatic breast 10 cancer or

nel an ofrEe feging swidies with Tl inclvig S ¥n °Wt PRt dose
nant.. i.nterl eukln-2 wer. I
B o R e T s K
Vi @i dHASEBRE B RA1 e WR SRS LS thiffor ﬁmm@iye.pﬁobﬁe in treatment,
di stribution and | ocalization. of the infused TEL. _
L oetehgitszvetel nidfe O Study 'tHe i vivé biigrafioh abdl distiibitidnfoethistiRGphotyRS Seen
within two hours after infusion and high levels of
r cltimowigflfraing lymphoryies istiediipm divepaticpy withmalignanimetasiaiig Qreast
_liver and spleen. The activity 15 in the lungs
10 d | Sl °§ﬁ@‘d‘°’3‘f quisyred apd pfled in YR i bowidpseof WE‘B‘P*}“% ation of

"l.nsl.ab observe n tatatlc
o PR el g RS b LIS MG M Bl o,
POGlsRk camBa whd usdto sHhluate theldREiBtLL AL lo@h‘ﬁzaﬁén.of the infused TIL.
""Indium |l abel ed tunmor infiltrating | ynphocytes to

t Unscatization qf d thi-Birdes TILGC e igh gasacko Pithin/ero houbsfida Gifusied apYy .
Augnent ation with cycl ophosphani de and correl ation
Wi *r&*r 1?/%!%35 eﬁ%ﬂwwefe ezfﬂzéeé fat 2¢ bougs jeglyngs, Jivep ax(dfgqa)ﬂe Fhi%h -

15dis 4 dopti.v e euki n-2
(1 %e&f? B?ure g%%’r‘%wosﬂe?’ﬁf{%agﬁal&ﬁg Iyrrp %‘gﬂ“es (TIL)
C afpseadis Bic nbthikic fil&Jr ession in patients with

nmetastatic nel anoma. Thirty-eight patients with

nmet astAubihg sty o THD sagingis @isckisign Foclgl BAO sl | Ladatiz@ionstd TI L |
wer e studied for the ability of autol ogous :
"pgiv-lebaled senorinfiltrytige lypehaytes (@ tmor i patignt rereiving adpriND 1

d b d bij T
R R S R S L,
20 C%ﬁlsllf@%ﬁ?{mﬁ »%ﬁah(iﬁﬁosékotﬁat the aﬁ&hmsf&&lﬁmﬁ% 2. @

untvariate analysis of factors influencing TIL

t I‘ﬁfnﬂt?u@d nnﬁ(y‘:iﬂﬁﬂﬁm%ﬁbmd@mm dAsE infarlrdgRkion@®Spatients with
significantly -7

" metastatic melanoma. Thirty-eight patients with metastatic melanoma receiving high dose IL-

.-m

2 and TIL were studied for the ability of autologous ''In-labeled TIL to localize to metastatic
tumor deposits by gamma camera imaging and biopsy. Tumor localization by '''In-labeled
25  TIL was seen by gamma camera imaging in 26 (68.4%) treatment courses. In a univariate
analysis of factors influencing TIL traffic, cyclophosphamide administration was signiﬁcanﬂy
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WD 20041033667 PCT/ US2003/ 032602 associated with the
ability to localize tunor by radionuclide inmagi ng (P2
= 0.026). The authors concluded that |ocalization in

- tunor. may be inportant in .the nechanismof TIL-

10

15

20

25

antitunor .activity because no clinical. responses wer.e

- seen in patients who did not have their turmrs |rraged )

TIL, d that - | oph h d :
ot o ot ore 1L e oplg’p o %CF“’S"’“’“” ' he
adeeitied pityhs Bilode 1%?@‘%“%??1‘?%@’?‘? f‘mﬂnﬁ( appé’gos yrth -
| "Pd;o%"c%m B oo BGHSRG Y, Ror mh o iRl ] ARk Mhichor TOT -

osed In Dttman, .
Mor Jc@ﬁ@ bec#udd ro@fnidadreshdtbdd ere bl ih betiéndiwhia gid Im)tlt’lﬂh dnen;/ tes
| abel ed with indium11l in patients with netastatic -
I @ividts ifagbd with (An-FILnowhthat cyabdplospiiamide admigiseaypmheforet T} and L2
cancer," Cancer Bi other Radi opharm 12:65- 7& %}99
1 Ghermpy agd the admisjsatian o ras Swabeys REYIL FRRET o SURYe ' TglBR T ve
|nnunothertp Wi th autol ogous tunor infiltrating
LA %ﬁﬂ i s whether such cells actually
m gr atixgaglng oSt £ §scﬂ£sclt)§ém iR, & 0., TS WéRARAISby tiidadS1 ON.
The aut hors noted that there have been sever al reports
Ofipfildafimpnymppdcbs@abeled withadiiuaHa big peintsTWithimefasatiozenal edtit s Wi t h
met astati c nel anoma, but efforts to V|suaI|ze t unor
Wicrbinon Zmtlaodrzshrail exdrepial cajcer,” Ganea BiothgrRediopharms L2:6535 9§72 | y

have been unsuccessf ul Her e, ht | nts 15 wth-
it it ficiores e 69 1% 1p d9FpEe mzmwagawaﬁfﬁa““‘i Sk s

B PR L i s B

bR RN inbEEt B aheRorndRa mmﬁ%m bee K@ beeliedottd of tamor uptake
co-admnistered with interleukin-2 (U, 2). One patient
I SEREMEATIL Giphtiehs efth wepchizpboph b cfertserdsudaguperivéh  t 0
TIL; seven patients received interferon alpha 2b  for

4 r@a%elqﬂ‘ﬂiﬂo‘lﬂ othes mwewwgﬂm bavpSten Py g AT E S BIYEY
I ma | ncl u e e
(m;g aacci (olr'% 4a 2 meﬂgo R 96?&%9 an xm&%l)ug ﬂ]fusmn of 2 to

was perforned
ango ‘é}ﬁom&!fogbus 'ﬁi,,tmcﬁl'dﬂ 40 mil&d 11E Whidh hdudentomEyasd adml e

upt ake of ".lIndiumlabeled TIL into one or nore known
Sinki@8Ci nfdmmtlmrmr adminiseree witeinterlepido-X oW patiey reeﬂﬁved bunor
whi ch were not imaged. Metastatic sites i f?%

i resymwberclpRyprebamist gerday pRerde BbsrRRe i ePop et P TR 2Ry Ao h
‘nodes, |un ench abdam

e pit gt e EREm i R R AR, sootows
S QLY§h B puhrifkd StokifRy ééﬁﬁt!-ra Qlas ,seﬁoraéxatmhd Jsh.smsTMn SigRn
was negat?ve at a tine when she had no evident

di ;aRaS fad détbhstiablé @wka v & Htium 1ateled TID Reb ofe g MBie kiowe sitbs df

scan which lead to a diagnosis of axillary recurrence.
Thena Thérowae nokfwn sites of tumor which were not imaged. Metastatic sites imaged

included bone, brain, mediastinal and perihilar lymph nodes, lung and liver parenchyma,
abdominal periaortic nodes, and a pelvic mass. One patient served as a negative control in .
that the TIL scan was negative at a time when she had no evident disease, but a few weeks
later had a positive TIL scan which lead to a diagnosis of _axillary recurrence. The authors
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WO 2004/ 033667 PCT/ US2003/ 032602 concl uded t hat
upt ake of radiol abeled TIL, whether CD8+ or CD4+, by
metastatic renal cell carcinoma and ot her carci nomas

- was simlar to that .previously reported in nmelanonma. .

Pretreatnent with cycl ophosphani de was not a -
.prerequisite for .imaging, and TIL uptake did not:
'pr@g%{)ﬁ;ﬁ&wr response. 5 Lynphocytes -f-ro%ﬂﬁsrzw. gl
bl 00 ati.ent s.havi di seases i l.ving T» o.d . -
0 Setuge uf ook B rbuqiled W SADORE o AU Simtl hel o
b O El¥inoth 4nld Otldr cAréino¥iad W siifidr E5-thafibrkvtisly Bdrtéitn m@kudmd. N
staging of the disease. Thus, Ginfors, G et al.,
" T RRDatneit Raly¢ycigphOdphantid iwedd Rotlalplereqaisite Fe inlagihg hddail. uptake did
aut ol ogous | ynphocytes as a staging nethod in -
Hoolky Riedict gungirespepsee, " Eur J  Haematol . 42: 276- 283 _
(1989). disclagses that foll ow n i_ngiﬁumll | o
xi e, MBI o T =S PO S B e PR s oo
ly L Dt ' . Jn .35 . :
pARE R B2 RAERR R BRgiil B RE) bRk yeujon, soan
We§i@inGBgink on@&ldiakst.CThud, BHIKARNS 6QS, “Buntmagng FBHE@RS-EN
gradient centrifugation and were further purified by
anoxcibeliedmologbue [ympi@cyte b aviagiod methiodin Glodgkias disefse/TEGHIaN of
1.2 (0.2-3.7) X 109 cells were |abelled with 6.7 _
( r Higgatoly 42276283 (EBINitglopen Biptfplipingindingy-He oxiprdabelddnf used
to the patients., Ga canera. i.magi ng was 15 perforned
10, iR RGP S T P B P AERB R PG o
S egith wit1piait afdase QDS L fnfpfocytdd eld oRLALAICHubORIL RPES.
Increased radioactivity was al so seen at 16 sites with
N OLydpBYptep pradienCdedtiifuga@idn aBd/wdkerirther padificll by i bidhereddy Gdp\i@MENt |

These aut hors suggested that the data seened very
pr S¥miinsfe mguogyted: Avnadian pllir2 (e 8- Irietohetiotesdibell with(st cwerhont
ly ci ptigraph y.prove to be an inportant
col 1B e efer raf Bl B4 st ComBamrbrren B of
I if'a. . An li si

15 paﬁel’f&‘ﬁ&ﬁvl ab?'d)ﬂ% %Qaécm&%f gﬁm%@% 9&5%&9 Ltgg of 61 sites
per i pheral bl ood |ynphocytes wthout 1n vitro
aCHitn\eitlkda ymfpR odesAlind Esed €/313ac@AR WahB6lsebd bt 1 s fwith ¥dRARLS C
mal i gnanci es. For instance, Miuller, C, "In vivo
t r digicahgyidgrice pfgiounipvblvdmegy Theee-ahthdoesugyektel thamle dpte sceqrdeeral
bl ood .nononucl ear cells in patients wth [ynphatic

el FiRERq W@ urther nethpiofosifgl ipproament hymphoyqintigraghy gigpFove to

di,scl t in.vivo . magratio f . .

[ 8 A3 ol the e S L A b B prsmin iy .
20 ( PMNC) iy ofrbdilingiel lefpne vioad 1painb&ias wilis Enh:it%%tivﬂl*dr? as

| ynphatic malignanci es and pal pabl e enlarged |ynp

N cethe Seen dopidyedritBotieninpHagehedignadies) ®BEns@fice, MhIlBA, C.[ ‘Woiivo( 0. 37

MBg) ['"In]oxine/108 PMNC was found not to -9

tracing of indium-111 oxine-labeled human peripheral blood mononuclear cells in patients

5

with lymphatic malignancies,” J Nucl Med. 30:1065-1011 (1989), discloses that in vivo

migration of [*!'InJoxine-labeled peripheral mononuclear cells (PMNC) was studied in 20
25  patients with various lymphatic malignancies and palpable enlarged lymph' nodes. The

maximal labeling dose of 10 microCi (0.37 MBq) [!"!In]oxine/10° PMNC was found not to
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WD 2004/ 033667 PCT/ US2003/ 032602 adversely influence
either cell viability or |ynphocyte proliferation in
vitro. For in vivo studies, 1.5 X 1(19 PWNC were

- gai ned by ‘| ynphapheresi-s and-reinjected intravenously

Cafter ‘radi oactive |abel'ing, 150 mcroC (5.55 MBq).

The | abeling of enlarged pal pable | ynph nodes was - o
achj in three out of three patients wj Hodgki n' s
dﬁg%%ﬁgoqmﬁ five with h.“”f#)#é'?%. R,

ahd in five out of d

| yHsbipretes e bR o bR BRSPS W h | ow

mal 1.an ' | '
i 3o R0 Bt Bl B oo Mol Ay e
Thgaistehvh Bbcbingd, (90SniaU Bl 58 8. irteadbeiBMentbnfdd Parphbik K
ability to mgrate after ['''In]oxine |abeling and
t havtlestwhesigevedih theee but affthreegpatieots withAdddpidant dissapgahd in Gekemt aff
some, but not all henatol ogic nalignancies.

_ 10 o
5 Di fve itk bigh-ralisnant Lympheas VBRI tirgs oufiof sqyep Batishigvith dnveiprlisnaptt er

BCHAWHIE C BTN

S Vil Giofs tbhk Sthndibdd thdr PRANG Fetaiftiirlabific) B Migrate AR uidRe

het er oaggregat e anti bodi es and cul tured hunman

P Sttt hdthat (hbso eulls tralfe ARG 1QSphinBdeof BanEptat RONdEmAtadRe
xenograft,"” J Immunol. 145:3507-3515 (1990),

di wdiglaogees t hat anti-tunor anti body (317G5) coval ently
coupled to an _anti-CD3 antibody 15 (OKT3)_ produces a

10het er oRefebutiopot brmenBLs inspimpls gng hirpans afterdgfusion pyifferaptrputes

15

Thel an Fouti’on of* radio ele

anjnli RREYx Ak-CEPheter st fbofiEs abPRindaRREinGelipherth bibdae d
human PBL were studied in athym c nude m ce bearing

S Ayryghodytat i & pudiah tobid@akber kanognte,"d Zhemtabli $438607635 M) hunan
colon tunor line, LS174T. Mce were injected with

1 2igsclosesthat @t tmar anthofy {317 (5) cevaispilycopgled taap antiCP3 wfibady  mAb,
or "l n-1abel ed PBL, d_at desi ted timepoints
S e T e e

r 80364 the/dpbr¥priatd @Rbr ATy, ¥nd S iRmbRoRb AR elea HA
specifically to tunor sites. The major difference in
I agltitoayci1 764 £ QK13 andak adictitsied soiedh@ia®BN were Mudied BiChthymip .
adm nistration of "1-317G6 x OKT3 was an increase in
h efydet shiee beagigd obdintrapdrifopeabifimaa established fioph the hymap oeign tumor line,

A M i s R R Do - B o e o

| yhsaseal%ov?r[egrs;m de%: k% .instgnl’ég@?@%i G of MR £ %Efslae%&%is%;k'\}'ﬁ% of 9

20 e o g b R LA Rk PR Rl MRl

25

angbioabdV . 2131165 ORI odaliRA Qetiftdiitydd Hirhd? ARk, €% nthiob &ifdrbpedt €d
al ong tunor vascul ature. Cultured human -10

in radioactivity levels observed between i.v. and i.p. administration of '*I-317G5 x OKT3

was an increase in hepatic radioactivity after i.v. HA antibody administration.

Autoradiography confirmed that anti-tumor x anti—CD3 HA antibodies localized specifically.

to intraperitoneal tumor; that i.p. administered HA antibodies penetrated tumor directly; and

that i.v. administered HA antibodies distributed along tumor vasculature. Cultured human
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WD 2004/ 033667 PCT/ US2003/ 032602 PBL distributed in
noderate concentrations to intraperitoneal tunor when
adm nistered i.p., but not when adm nistered i.v. The
~authors specul ated that poor |ocalization of i.v. o
‘injected. PBL to tunor may reflect species disparity
in hom ng receptors and/or endothelial 1ligands, a
probl em whi ch may be overcone with a syngepeic nmmdel . ._
THE 40?]::877 ded that these results .5 su E@S?%a %l L
B e N i R e P LS R
a0 AR FER SaNi G EredS Y St mm&s%aﬁeﬁwpgﬁl&ﬂfzzﬁbﬂﬁﬁlﬂ@w al
trials. Lynphocytes fromtissues other than tunor = °
MEBSIAS tufnbor. sy reflddrippeied Bisfagy inhbiih@decetbre Sid/oPdnsdetid Bpdcus een -
- studi ed far adoptive inmmunot herapy, including
di srohlqeiwhidhanay bpyovéireppng iwitior spdgeneic andiled Thdy ednelddell hantiesasstlss
or antibodies thereto. For instance, United States
3 Patiggtt thRigeeiopy) thgragyth Sgantibpdies gadRBL. ey offer adyantages over | ssyed
Sepgtgmn;ofg&aPng 19098sicafllgcl oses determ nation of |ynph
nades enrlgetﬁlln'{urmr reactive cells, their _
prol i f Buhdcfit 53R dsshdd Sy tS@mbrhaRElQRL, T orG&lphdt Bbod also -
therapy. In particular, the invention is directed to.a
melaloeenf saittied ferd ad@plgdeyim ti@iomériply,iicluding Jistiitationb@aagngslr i ched
in tunor reactive cells, e.g., CD4+tunor-specific
| yiRgitiehelod lagphocyiss o aptibedics Beretp-rfier invaee. Ptiled SfatesBatenyNo. -
cadpnisterjng to a.patjent. an effective anpunt of a
10, P B etk b 4ot SRR ?6%818??5&55?*@%% fdymaph
e R e TR A A B BN i
aCHErpy. Sth padichiaithd iaventoh @ dir@ i ©la 2le@bdst rd1ilPdeRfmirtif} lymph
preferentially concentrate in any neoplastic tissue
arvddes enrichef paumpdresci ¢ticells zize Co4H timpe speaific tnphdspescThpareddd SO
as, to increase the rati o of photon em ssions from
GBS s EPeef BIROTTS ‘RN B RIS BB Brfidplpteraion
the. I . [ has. sed, the patient
o %@'?ﬁ%ge bv'ﬁ %ﬁgke%%}%ﬂ“%? Fggoﬁu%%g SCPE S U HE For
d §le@dict¥l Riclgke ooy Qe RiniSthali@Tor @it Mald]abeled theér ¢ piic-Rbn P f
the radi ol abel ed |ocator by detecting with the probe
el cencerttretel in| ampredpistipftissneceald fat inbunndrbdidldbeled lyoampito beitered folsS .
The | ynph node sites exhibiting such elevated |evels
of™° irerreshs raie obpheton capssigns drom Aepplatip jissre tiackergund ghotps s

vi sual anal ysis,. thou such, sites alternatively may
b B AAw TSR B S it
20 Attt A R Bbrhi R BVES nbdé Eilpexﬂigﬂ%%c&&@ﬁ ofthe Rfiofiflefld
deternmined to be tunor-free by 25 gross observation or
f nesordf dggcogvitht peteaktaed Hiet@tiSdatial £ ths BnpiCiothita e
cultured to proliferate tunor reactive cells. The
S &Pk Plg “FWEPF"%BF& glevgiedlevelsjof redistionare romoyid apdyabipated to -

stinmulation. The -1
gross v&suatl ana{y]sm, tIough such sg'tm alternatively may be subjected to histological analysis.

Those determined and removed lymph nodes that also are determined to be tamor-free by
25  gross observation or free of gross metastatic disease are selected and cultured to proliferate
tumor reactive cells. The selected lymph nodes are subjected to mitogenic stimulation. The
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WD 2004/ 033667 PCT/ US2003/ 032602 | ynph nodes are
cultured in the presence of Interleukin-2, anti-CD3
nonocl onal anti body, and neoplastic ti ssue whi ch may
be autol ogous or. allogeneic tunor.- This patent also .
di scloses that two patients (Nos. 3 and 4) -gi ven such -
stlnulated | ynph node cells have shown eV|dence of

egLession with and wthout exogeno gm'&{}alt |
ﬁ{hﬂ %eargcé\w]ue{) ?%?ngsesce 9@nt§¥etﬂca1%2%8%3 Monac. 01(1: eébody, | '

eaﬂh)ﬂ/eok)lgéagaés&%hﬁﬂn (fbfe Q\Qd'ﬂgbvﬁ Bltallgganelc nm& 'lt‘hn%tedt fisol .S .t 00

o draw any I'nitive conclusions. Recent
ad@fpiokey BatitidPaficats Peds BV 48l aGES sthataed BHpH myadils hae elova
fromvarious sources that are stimulated in vitro by
antvidgenofimes weressingwithehd withoy enogenevs Fled: byt extensiolt immieologie| | s
that have been pul sed with various ,ﬁoqr ces of '

Saniag b tuing st oy spssmony - laoplef sl enipt )
| PEPRENAS N s G5 65 W CRE G, T ! s with broad

Icacy are natura sensitized during
tunor  RUCQOLSsSE ﬁﬁ’nunomlrai)}‘m&glhave dboyei NSt ak ot PR es
di scl oses that the authors recently reported on a
CDii4t 41 stinuizel! In v8ralbg sitigendpiedantng willd, pstichletyt demdiridocellseipsliazn
(CD62LI ow) in tunor-draining | ynph nodes (TDLN) which
ca‘i’?eltié"s@ﬁuﬂ‘!l U?’@“%f&‘t"ie’i/fétﬂ'é’de“aﬁ@ instange Bevgaettyl -t Pedsf erred

Sk airen £t SR el Bl Rest P 5SS
cog zéa'dﬁénfg oPJ}og?efsqunL*I ﬁnmum'l%s 57§Q9f4§ g@dﬁ% ﬁ%?éestttﬁﬁﬁee

studies to characteri zé the snal

L - futdb® fetentyl repartddlaB & ED4(F) Tl dubsetivach lbﬁrﬂl—s’elycuﬂé)@&am in TDLN
of mce bearing weakly inmmunogenic tunors. |solated

L - €BpBLD inthgrrd@DBE Wyinphinodes (DS Npiwiseh|canbe culttd ectifatedetd onal

henot%pe of hel per-independent T cells, and when
ao%‘ﬁ‘i“l" fepd iR erEatpol ﬁpHmE‘l?ﬁ'ﬂ%‘P'@ﬁf’l‘? M BREHrS,

15! 1 KE %ve,?‘%kh%ﬁg&a&lmﬂl‘éﬁa%@ ii)% %g&%&t%m!a&we %&k@‘#&'cﬁmsaﬁgﬂe
pu rmnary an I ntracrani unors wt

C OBékMaiiules A L st CONOURAR Hiurdlly présentGTTINN @ mRE bebrigt €d
L-selectinlow CD8(+) T cells did not lyre rel evant

t Uwaakly dmgrnugpgénds tinmorsy Is¢latel L-sklertin'S €DR(@! Bailld dishlaygd trerfmctiorell

GVt CSF when ecifically stinulated with rel evant
{ UBTTBHOS FRea B o S WD AP EPEE A e s e

data.in ate t, n thotselflcvacme
rranehvmégié”q’ plrgct%]?g’lsbéfﬁw o e hs}‘\f\fﬁ PREYPIHES el :
201 NAGRERHER LoadiRisdabidndsb upﬁrzb@ﬁd;}e,%etl sa&@in"@@ﬁé(i))T
anti-tunor T cells in N, 25 phenotypically
L - celisl didicibti 173k @lavat tnrhdn @rgbts ivRirra, fouthatete@ BIN; gaBAC dhd GM-QHFinadh
requires only culture activation to unmask highly
p opesiically stimylated, pighTelevastfumet mpartiopsc Tie gyibors.coluded that these

data indicate that even without specific vaccine maneuvers, progressive tumor growth leads to

independent sensitization of both CD4(+) and CD8(+) anti-tumor T cells in TDLN,
25  phenotypically L-selectin'" at the time of harvest, each of which requires only culture
activation to unmask highly poteat stand-alone effector function.
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J WO 2004/ 033667 PCT/ US2003/ 032602 Adoptive
i mmunot her apy of human patients with T cells prined by
aut ol ogous dendritic cells pulsed with tunor antigens
~fromvarious sources also has been reported. Thus,:
~ Santis, AD. et -al., "Devel opnent .and therapeutic
effect of adoptively transferred T cells prined by -
tum)r Io\ésat e- pul sed aut ol ogous dendritic C%VJ]S in: £ :
Wth netastatic 5 endonet r| al cant&pvsoo ﬁé?%ol
Oost et f%\?’éé‘f‘m““ﬂ@e@gﬂ hE'BaSPt“Z%U‘}" ‘6'@?81”%@‘%{%"“3 -
65, S
de)ﬂ%%c a e ang%ﬂxh msaﬁohn%m%gs zyrgeg lalgoaha{ %%ntr ed.~Th s, -

unresec 1'stant 11 ver o
engRER D, &la. ewvgbmﬁtanmmfm e@a@dvob,mahsm &,ﬂk with
peri pheral blood T cells stinmulated with tunor
|y srinieg byxuth éyshtcapntsed apigiogess dintir dellsiia jaddnt ith(nid@jtatic
Extensive in vitro characterization of the
SDCeudenefripheenser. " Hveegel Obstet lapast, %ﬂ% );ﬂﬁ%beﬁﬂrﬁérwlg
. cytotoxicit tracellul ar to i ne. sgcretl on.

H PR AT E%T &F caduy\X/agsccéaoser v m&m'ﬁﬁsal e Tty ous
t UBE e Jaém&who O&ttrem% ?hmsu Mpaﬁ,m t,nbaaer KRRl S,

ant ol ogous Con- A | ynphobl asts, or autol ogous _
Ep&iitrimior eaterpulsedi aﬁtUngohJcﬁﬂﬁﬁ@Em‘Em)l Braadaia ﬂS&cﬁird:teﬁﬁhdnS
Bl ocki ng studi es denonstrated that lytic activity was
HLH the D&sxtivhted Bestly inaudesibhenTypic agddisisycytbloxicity opd ipwredlinker

anal ysis reveal ed that a significant proportion of

10 cogekite LRPT High S APty st e apttrstatelpgpus tgmappells, butnot

|ntra 1 ul. I 4

SR AR st S ot ol SRR i o
trgat. eﬂsfamed 1 hSb1dsiafa Usitk. BibSki studib s BRns1RRE ﬁxhtfl}ug achiviySad S
at 3- to 4-week intervals, and in vivo distribution of
t het Alclgel résBicted Two-Edbde ﬂﬁﬂ/‘ﬁdmh’tyc ahalysls Revenled mhe alsighifidantng and
serial gamma canera |na% Turor | ocalization and

acRenetiPeaf CBFH Beells v dpolP P*y Pﬂéﬁ’ﬁ‘&?i of dntrpgglinlas Bicgemmegid fly

de ected at rial ts. fol

15 o4 S g Shaegiha s 1 Sl RS TRt Py Bt pf gy o
t U@Sr-s%@iﬁé'r QMs 261 m&ﬁﬂ.texals %alusv,mm&&omfmeﬂ%swaé
eval uated in 3 dinensions by single phot on emi ssi on

C Ofojise €ty ' 718 dxifeQsbeithg arjdlagtial ghonfrhniera imagep NiGhor Kakalidaticakd v,

stabilization of the large |liver netastasis was

o bcetmyletipn embidﬁ(glymrm@rtﬂ Yids AAnsisteBelY detseted aqetia) timg Peintsdollowing

res t ndl ate that tupor-s i c CD8+

C AU Fope e e e B e st R el s
p [ at

20 Rl éfﬁ#&ﬂ%ﬁ%&ﬁ%‘;&%ﬁ%ﬁ%t ATl

P SSPEIT) Snafiind OidichiQstaBilita8 5 ofihé KirgélliveQdtbtasisVas ebRinbPdlrifpe

seen in Figure 5, localization of radioactivity [of

"' treptment.iCloktectivalp.ciliceectes@DB-ere cajcd toindisaleghat nnh@-specific CD8+ cytotoxic

T-cell responses can be generated in patients with endometrial cancer, and to suggest that T-
cell immunothérapy may be of therapeutic value in patients harboring metastatic disease. As

25  can be seen in Figure 5, localization of radioactivity [of Iy oxine Iabeled CD8+ cytotoxic

-13-




- overexpressed in 90'3' o of al

p
3

15 C Yl hbefits,
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WD 2004/ 033667 PCT/ US2003/ 032602 . Tells] around the
tunor predom nated over that of the renai ning nornal
liver parenchyma, when conpared with 99nic-sul fur

col loid scintigraphy. Human nucin 1 (MJCL, also called
MJC-1) is . an epithelial mucin glycopraotein that .is
adenocar ci nonas

i 'Ami/oabgadbfeast , lung, pancreas, prostat g 2oslRBE
) / S - t .f.
D e o Bl UK

"C0L.0 a
. ~cells] aroun er chyma, .
I n erv]en | I ents SO Ipd ' >

adeﬁmeaﬁp&%mma@mc-mwcb&m%mﬁmgu| ar and humoral inmune
responses to MJUC1 have been observed, which are not
suf f i cHeu lmyiciss 1 (MIATY, 4150 catledMUC At icanichidel Bl ininiplycdptoin that

For. instance, Hltbold, EM, et al., "Naturally

pr 1§ eeereapsessed [np8% of-pllagdrnecarpinonfap melyding brest, ippg. Pampreds.gprostate, MUCH
ri mes human CIﬂ+N§-cells," Cancer Res. 58:5066-5070
19955t oo ey MELT 68 e e R ee gtiP™ R EPhinpider i s
CX PSR en Qe AR Aol SRR Sra i A i AERBLAG RS o

at serves as a tunor antigen iIn Dreast,
P aRSe R dbserved) WREH apd bot saffiCler@f ik t& 4HARELS the ZOWing 1imdr. FAO
predom nant MJCL-specific i mmune responses are found
I ningkate, Bittbald, E.QD8u#al. CRaterallypincesiad claself epifppe from the makendotigen
' ein core, and IgM

repeat ed epitopes on the MJCL prot
MG berimee umann Qo T i s Canseries, HEQ- AR/BirrhBatpr | of

h,

: f = I fi + T- hel lls in. .15
c ot i M Bl i B p ol oo

C et Servdd & a Riftof Aden AIeRE, BAcrtiY, ofaRinSinl SEH iR Gnd ko CDA+
T cell responses can be generated when an appropriate

S Oprétidhidant MUCT -Gkcifidikaibune reSpohkBeneh fouhin pRieAEM DI CTIR  Whith f r om
heal thy donors were prined in vitro to a synthetic
MU@Dsnizs dapdemiyaepofted EOi@pea pi thaMHEH rdwein qond edaniibadiesf | ve

ungl ycosyl at ed tandem r epeats resented by dendritic
cefpdthe At SOPTER® SO st
3

L ; o ot one
core pepti Sgée(’}q%ée(%ggﬂ %@é@%iﬁ%ﬁﬁﬁ%‘a? e(i{::gﬁlaH’:ritétleggatdhi S
I 5P BRED4WN BN respohsel @n R BRARE Okkn Byapfbfin®RRible Mt NiSC1
unusual in that MHC-unrestricted TCR recognition of a
t uised. NaiseCH4+T celsdpomiberithyalpiotsyere pdmedtrhiite tamdynthinMUEN
occur. Thus, Mgarian-Blander, J. et at,
" | RYPHIP RfdPQ aingacidspteRTestripe iy e enelyeppydated BNeRIRPeROPTPSERIIARY t he
- tflct recognij t.i on of t unor. - specific
gns_&xb&é'%g{ cl%ﬁ .e’[‘hée}b r?a%cbeé- ngga?ﬁué 2 had ﬂg]xéﬁra?e cPdgléuc acntRn X o

epl Lal antT ge o

J

20| M9 RQtifiedloBOcon bdphideddaibhcé, RESRPPANGNS GRHIBES thls RSponse when

functional and nol ecul ar parameters involved in direct
TGRs preengny HLODPRBf a - 14

MUC1 is unusual in that MHC-unrestricted TCR recognition of a tumor-specific
peptide epitope on this antigen can occur. Thus, Magarian-Blander, J. et al., “Intercellular
and intracellular eve-nts following the MHC-unrestricted TCR recoghition of a tumor-gpecific
peptide epitope on the epithelial antigen MUC1,” J Immunol. 160:311 1-3120 (1998),

discusses the functional and molecular parameters involved in direct TCR recognition of a
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WD 2004/ 033667 PCT/ US2003/ 032602 tunor-specific
pepti de epitope on MIUCL. This peptide epitope is
tandemy repeated and recognized on the native
nol ecul e rather than processed and bound to the MHC.

" As taught. in Magarian-Blander, J. et al., T

| ynphocytes typical ly recognize anti-geni c ‘pepti des s L
that.;are presented to themw thin the groove of self

MO WYY es. on the surface of APC. Thi sP@/US2003/032602

I\/I—E*,'“P’e"B“’f’rfF PR critgre g MUGL ohis peptidrpiions ieandemly saggivd tde

oy S OO oo bl Bna PR IR oS

t NBiaghrids Blahdel, 1.3t 4, T&ﬁﬁﬁ@é@qﬂ y%waﬁﬁe adib ARSAIEGS i hre

events. Activation of the T cell ultimtely results in
pr méserited toethemoyithinttig gtop\@néelf MEColaales @t swidked SFAPOSThA: '
variety of genes that |lead to the rel ease of

3 yltdﬁf—‘ﬁswad recesek%'é grdnpdgrougshy TAR/GLR cemmies| Receshibien of thnd

ration or function, 10 Magari an- Bl ander,
Hemc +ep° ?%o not e tcﬁ’g‘flyxt’?%é? W&“V?‘@Bgtr"felélbfe]bY‘%ﬁll ousl y

0 nca%o s u n v e u a
Y S R L o

gl yyalitepitiai ad andchiftional &t RN@ESAEMy P BenksiRi 164dkd BE B of
ductal epithelial cells as well as carci nonatous
c ebiolgneg fexprasonotave sefapegioteculefyad ptionnd effettor function.
extrachzl | ul ar domai n is conposed of a tandem

0 epeat ¥y Eamrmb tak i’]iP nSe fediee v W“@B’H’P‘éﬂyﬂs
c %Jeﬁ%&k QBGs thd: Mo gndy %%c? 2 ba b éf d‘a &L%ag.g . gf

fandemr prtope 1's
t hBycopfeRRin crabiel exgme&ﬂ e Elﬁf’éoc PV REerhials af PiiSs
recognition is TCR nedi ated These workers have
pregpasedusichbf thd e drigin Rebullep BtkiEacdlbIRSIGRLin B catBBSEof 2
array of unprocessed epitopes directly to the TCR as
r |‘@'f‘ed‘ )S‘Fﬁeﬁ?fltzﬁf‘é‘g" *Héﬂ“@%’&é@“‘?‘ﬁﬁéﬁqﬁ@e‘wpﬂ% Tb? @H@ﬂt ation
St s .of th

b t |
By é’ﬁr em T ré:coéné?on of%et hér?%{ o) r"grre%t eﬁ‘ﬁp"'éﬁ/ kY ébsri‘é‘ﬁf ?‘Eﬁe

ans @ﬂlégﬁpl& thh@r\é@haptgﬂ febd; 1st1@tmetll£}§i. E&f&&kﬁ%‘i’xh‘k ope

assunmes a stable ordered structure that forns a | oop

propaseidhanigUpbistder fepear pic@m d el selrriyF dipld@bsbdepidpbsiibctly 8 Of
t he %gl ypeptide core. Mdure recently, activation of
mqggéﬁw@m'éfrtfnrpess %P@W@Pvﬁpmﬁ@yﬂw%n vitro

it e T 5 P e

20 SRRAERSLY R HEPAISHo u&i&@ si¥iordeid énggmrﬁat kS rlas be.en

25

reported for certain epl t opes.
Spﬁtrudﬁ@pa’ﬂﬂthe,exte@ﬁ@fnﬁl(dhﬁ sﬂcduymga)ﬂeﬁﬁc Sofeom humans WI th

adenocarci nomas stinulated by native MIUCL nucin and a
muci nMow peinthe aativation of MU amigegispecifeali-alnoOpuhbdy®s in vide - 15
by incubation with an epitope-presenting peptide alone, without presentation of peptide using
separately prepared antigen—presen.ﬁng cells, has been reported for certain MUCT epitopes.
Thus, Wright S.E. et al., “Cytotoxic T lymphocytes from humans with adenocarcinomas

stimulated by native MUC1 mucin and a mucin peptide mutated at a glycosylation site,” J
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WD 2004/ 033667 PCT/ US2003/ 032662 | nmunot her. 23:2-10
(2000), disclose that MJUCI nucin peptides stinulated
cytotoxic T |ynphocytes (CTL) from humans with
adenocarci nomas. Peripheral blood nononuclear cells. ..
- (PBMCs), tunor-draining |'ynmph node (TDLN) cell's, or"

tunor-infiltrating |ynphocytes (TIL) ‘were stlrrul at ed

-nucl ear.cells from humans wth

ag'%nocaé nggn@é?o&fed br eas W@\Ehs? ovary, I eipe(’:‘{sz""%‘ff’z“:z o

20,8,
[ n?'é' eukl n- gé(l L-2 %ﬂ?;k?}go%aﬁogoﬁt gﬁnﬁm%&tmcﬂ

pl @BMIk); mor@fain{ng JympiAsadXTDLIDRENs 200 trinorGhdBirhe tfmphbeyids (TR
(d) IL-2 alone. The CTL stinulated by each of these
f owere gigmldied ysipg mongeapalear qolisdrdw irinmpns wilinade@4reinonkdo vihreast or t he
CTL sti muyl at ed either the native MJCl-ntri1 or

3( TRy mve'ﬁﬁ Yigs ‘é%d\wa MYCY mugin tyrdem grpeatpertide of 9 espiepacids ¢ y

A T R R

or miri,pm& 185, 8F () imBata ed mﬁﬁgmsqnz gp(aph,tz LR, ﬁﬁ&@iﬁﬁxﬁﬁm@'\/‘

with different variable beta gene famlies of T -cell

I eloyephof these fourpdnitiong were predomiparelly DG H@d R MigiQTD stdfulaged by
limted CTL repertoire for each. Thus,

pepiber the nagive MU? ’a'él'élcPf TREYVSI-miothed éok%mes geatan cyetoxicity of
cytotoxic %ﬁ i ch was not induced by nonspecific

10( aﬂtr?asteﬁgﬁf "1“1“"“23""@%“?3 MHCA eomepared te (k- ptimolated pyeeither antiy hor s
zm t aaylﬁc%aeas'csadmn ,gm;e Ke'a%r{_m il Bl PLide
stlrrulate |nes was non- ri C
pr&&lg&ﬁlnmmea&f TichBrede € bropBing ik dig6elonst &plnmamra h;!mtefd@ﬁﬂ he

PBLC froma donor with breast cancer and at | east
cI raxssonle fdr each. Thls, peptidnstialelad TOdellashdvad y@dsion sl cﬂamim:f:lls Thi s

was ext ended pé/c t he resent i nventors gh

ut

S \gnch was not WF |b¥ ??gs éc (aAn %?r ]IaF) sﬁmulgg’ab ﬁthtt\c;re ese a

| t denoc in
15 “%U%Fﬁ%%?ﬁm%‘é’a%ﬁ%ﬁ&%é% B s e LA e
MORGQEEEHy Bdlle 16v8 of LA claks Tandt Mthe PR frorfa étggr wi) fredse Q&) )
to show that nucinl stinmulated henatopoietic
nomdn leedt das 1 fordill feom a(dhibSMM Svarfan Guoep Jhis @ork was\mbdaednymst
cancer, adopti veI gm’ut ransferred to non-obese di abeti c,

s RFSTIEMEBRE) rﬁ’E'}Hiéff» Fct-etil- PdentiveSmmpnotherany of

ex ed surV|vaI A=W & R

a eu%%ga AR omﬂrsév\'/en mg %(“ﬁ"rr%é"rgg'lmag\?\inl:hﬁﬁ“g nodel
20 Of dﬁbdﬂél&?&nsd"l&@ﬁﬁmed'\ﬂﬁﬂh& Q%@%aﬁﬁx il dibnfitacbd/ S S Of

anﬁuman breast 25 adenocar é%}rm cel I ne eﬁ%ptjf'&ésw ng

Mbemadppietidnionchuddeacte] (VA INEVE frbr bl EntsaHith Bre JRAIE, adopilleRHMC

were injected intraperitoneally (IP) in NOD SCID mce

afqa@fcngj't@g)g-’obmimpgere copiyined immunodeficient (NOD SCID) mice,

extended survival in a therapy model of gross adenocarcinoma and prevented tumor growth in
a model of minimal disease. M1SHMC exhibited specific lysis of a human breast

25  adenocarcinoma cel} line expressing mucinl, MCF-7 and produced interferon gamma.
M1SHMC were injected intraperitoneally (IP) in NOD SCID mice after gross, palpable
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WD 2004/ 033667 PCT/ US2003/ 032602. tunors appeared
after MCF-7 were injected subcutaneously (SO .
Survival was increased as conpared to no MLSHMC
co_nt rols. However tunors. eventually:regrew in all .
mce. To deternine whether nininal disease (M) could _'
" be controlled, NOD SCID were injected Mﬁth MCF-7 -

cellts,. a on the sane day, injected IP '
The delfe el

ect ed nce Wer e prot ecte om unor

o B P P"SEuIWF‘%‘“‘sﬁiﬂs&’zbﬂ“fPﬁ‘t“ KEShRERA Rty
SU o¥1 B\E’;%J t0 no JZMB ol rn%wbé%éﬂ ePenmh@%eagPew e S

nocar ci nomas
dl &-&ﬁﬁiﬁ‘c WHRE& lnirhhHI Bl Eeasd) (MIVYchlId ¥ SonktbIRY, NOIDEID uge ,Ljeaed with
States Patent No. 6,600,012 to Agrawal et al., issued
J UM@F-2 6ells, G138 the kagie ddyi injertet @ withiMIISHMGUThe M1 SHIMO tafzetdd mice
derivatives, di scl oses a nmethod for generating a

S R e b e o Efcsab FH e prpaorival,

| h t PBL, ith
anb“a'htt ?“@e&&i o&g lcfg Fe%pn%%f'r@g’fagle 5¥ o%‘ﬁ%?ﬁ &“e"ﬁfﬁ? a\élmed
PBlSimaPles RS iR ok GasHitn@gN- | Oacled PBLS wi th a

nai ve, anergic or nenory T-cell, to produce an

act i vaeed Sate@htbat NS6.600,02Tih Wyrabdl &AL, isSeed Rily2D,2003, Blkting toh

vivo or in vitro. -The antigen-|oaded PBLs and

acllpﬂdvmﬂdédd Tucelglefigtivesy digstoses euietbod du gabemige o mlxtuterwéacneteh@d s
invention, are said to have use as cellula

10 v a“é‘&ﬁ by gunbyoiie 2 plpraliy efgvrieh eEi’F E"&HP@?“&??&PBH %jtp P}aﬂnﬂgen-lmded

enges.cit
CBSARERaT R R A L SHBAEDGE SR HIE
c ORaive, dRf R0 ﬁlanob,er.&m,tt&mdho%lan AE’\G&d FQerp Ebcﬂﬁcunﬁbﬁ/@cmed
T-cells, and that DCs have been used as APCs for in
V| dut i@ vigd dr havit@at The mtigeh-1qaded BBlLs yindord viterETieell{) prépafed &cdndilg to
responses. It has been suggested that DCs are capabl e

ofbqthadsof \‘/‘}é"“%"gg“f"'é@%d"lhﬁﬁ “Wst"ﬁ““l?hﬁ‘f“i‘%faf trpatpgnt plganggy gnd

e h GesSo such
i SRR3R o0, SRR Qb RSEPRRIR T B
2Qniffity BAkideRd EoS pdidathl A8t shSprimbiRMR IR Es, ATRHAYRL haSd belH used
further teach that DCs are not good candidates for
( 1oy ABKGStf@ iniitRd sfuguldtioreof iptitiasy v GpenépedificyCTD fesposed. Qihas b@apt | des
for imunotherapy and (2) stinulation of T-cells for
e%w thet Gs pre epgieblstof ptansivedspregaticaywith ynpritped Trdeflsend express dl
ri.or_  art es to neration_of
R’tgi*' g%‘ﬁtyé’ﬁaé‘&efw 8’%&%5 %ﬁaSPgiﬁfﬁ B @oish Lesgritipalify gtinpylation
20 AGE vl bl Tiebhis A g@kgr% &2k fortnb MG dhF HE LR 319 o&ven“ on

provides a nethod for generating activate FoCel | s

2 Zar@iaaRtbr$1) B@ermiging thEititiopdnldfly Jf b0 PERadE fbﬁﬁﬂﬁhﬂu@h
peptide antigen with a plurality of peripheral blood
| yedRistimelasion of T-cplisdd enpansigmnfiol adeptivel celbiiaaby. In this regard, the prior

antlgan present} ng cells; (b) -17
tes to generation of antigen-specific CD8.sup.+ CTL responses using DCs. According

to Agrawal et al., the disclosed invention provides a method for generating activated T-cells,
25  comprising: (a) combining liposome-encapsulated peptide antigen with a plurality of
peripheral blood lymphocytes to produce antigen-loaded antigen-presenting cells; (b)
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WD 20041033667 PCT/ US2003/ 032602 conbi ni ng nai ve or
anergic T-cells with said antigen-| oaded
antigen-presenting cells; (c) isolating activated

T-cells from.the conbination of step (b). In.a further i

embodi ment ,  the invention provides such a nmethod
~wherein said activated Tells are T hel per cells and
WY net hod wherein said activated I 394'0?

| d
‘:Kéwé?%naucr.%%ﬂs% Teehe Rl bl -looaﬁe%w@eéﬂ%%s Mo

S P @6lkttnly Qohv@éatﬁcylﬁtﬁ@lg the %ﬁia@ﬂ 6k &8 1l a faRdlel e?nbo&’i‘@éne h:e are . ._

generated in vitro by activating naive T-cel
PBingenti¢rapsovidbdGach a trbthdd whersie sspiragivital Fdells areORH3REL cms tuia

| i posome encapsul at ed peptide antigens. In. another
enrBotifareRethodpherein sifeetivites T-qelis aggceoricl e Agmﬂ@r@t i on of

A B gl S B o e BB s
t hggg, &@blbs+tﬂ&ﬁsswm§:| mfargamemmf vitrdby a!ctﬁl i e ALEARTY biiied

anti gen and aut ol ogous whol e perip
| y phpmythe et RBliG}ly loatBd WithilipG6iie eaRaREd pepiifle Bftbdn$ I Use
of | ynphocytes for imaging of non-tunor cell specific
an eﬁogermb(’d#nw thﬁaisvettbenlaw@b the bepgaidn of BativatedTsdelisrusiag naive
Mazzoni , "I.ndi um | abel ed resensitized T
cefrdisms P°W E‘c%\‘@’ﬁb‘isﬁ“%‘g‘b?“é‘f' a*ratmw"gf thespcell typesgglpag witle s
52 s th

10 elbp%%%nggnc ep%lg%r%l)a cn a%é &?o%gous Fgget %erg:bmdqﬁmd)n éﬁ?.lvsé
ﬁEIsEﬂjéer%enHl@Q§§Sary accurate diagnosis of earl y
all ograft rejection. Heart-lung allograft was
per f or Hsedf ljregheryss fojinagils bfnobt SintiGel BHEII antidlnk MEvyhasbadY)
rats as the donor and Lewws (LEW rats as the
r ediscloped nifor msF“EQaMP“%% pls Tingiymn-labpled neeseyritiasdy T exdls for om

h d f d LEW h
B T e S R T O
15 %ﬁ&@%ﬁmmas "f’oqkspassh@ qlorénglasﬁre ai%q%)for S“l&lsésa%’] Egcur%te J}e‘gnosw

suspension was 20 i ncubated In vitro

O Xdf ety élﬂ)gxﬁﬁe)ettﬁ)ﬂ Heaftlung lbiloghd®was @érfotnatd Bdislopfi@ilylusing Brown
suspensi on containing 40 x 106 cells and a total

r aidpr wéﬁmwtstay‘heﬁong@@ Inms (LFS rats dythereoiptieat € ckll suspensions

i ntraveno ¥ Eo ea nlnal 3 and 6 days after
hearetp'ﬁpﬂﬁjg’ e s"ec ﬁ“@y FPiP e LEWTpts that fiad apugely fpjected
f Otjul!l ﬁﬁéﬁlgss BRY skiY éryfp Céﬂgunk Qas%;ﬁ&leﬂo‘i%(%fc%ﬁk/nﬁ ’ng gug Lokl gse

field view ganma canera anme canera reveal ed

20 I afbulRa tnivito bsth Bl dxlae (1R fl). jﬁlta&fubt' oREbel2R SlIQRERasd Ve Day
5 when the heart was actively 25 beating, no
r cegitoueet4p v 19° yellneng a roedredidactitinads 200meC @hsta@miGibtertd ifitravenously
i sografted organs. The histol og showed mld to
notiertarimalcend ¢dexater fifartineg wpslsp- %laﬁra’ﬁqfélr celly westiedlowgdail

Ofvzvo ﬁ,q Im 1&0&%9 orga%s unGer?arge ﬁch view g]émma camera. The gamma camera

revealed radioactivity on the graft starting Postoperative Day 5 when the heart was actively

_ 25  beating; no radioactivity was revealed at the site of the isografted organs. The histology

showed mild to moderate cellular infiltration parallel to the grade of radioimaging intensity.
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WD 20041033667 PCT/ US2003/ 032602 The injection of
i ndi um | abel ed presensitized T cells was able to
detect the rejection process in an early phase when

~there are no clinical synptons of rejection and/or the -
- ‘rejection cascade can be reversed. Various other L

radi ol abel - based met hods are known for inmaging of | _
c -ﬁm\/&%‘gi'n the 5 mammalian body. For inshRRGfums:
Angler.s, . ... et at. " al lium67 scanning 1n -
ea_?¢°ylm“ﬁ°ar?§ﬁd*?mr#%a%83fe%“e R R R B R e,
FaiplablEafly fhhse SE@MUeE g ARRE BRptoknb &Fcidofbn alke lELRLSa WM th

i mmunol ogi ¢ staging,” Cin Nucl I\/éd. 15:295-302 .
( 188@Je,cancte &0dr@des the use of galliumscanning in the
treatnent of patients with AIDS. Also, Korf, I., et
al ., "Piripesloterradiqlabiihised mpthods afe dppea for imaging ef yells yithitbr vt e

di stribution_using PET and SPECT." J Nuc| Med. 10
5GP T Gl AT - & la (ST SRS B

{ foSh ithinclickhi§ il i) R ORRL o LIIRBENL s L
l'iving hulrlf’anlsc, gr ovﬁg{gdg% éz)slntoﬁltll e%fé ce an%é?agmdo N
adeftelad withimfiRlogbdzRgl” Clfa NGtIWRA. 1895-303 H5d0)) Bikc1ddQ e e RE'S
the potential of divalent cobalt isotopes (55Co2+,

h agafliun sdamping h, t&s tisatménoef pitienks with AN Adso, Kuefl £, el al. f*®ivalad days

for SPEC ) for | abeli n‘%ﬁ! y.rrphgc%es. Still further,
Unifopait@s adpbst tpetudy prgphogyte diggibution psing PEBapd SREQT ddeelMedt g . |

) 4 9 di | 1 e
10! 835%984’}?‘?), ) g{}‘ﬁzﬂ‘aﬁ‘ Péfga“‘?SPEng%wgbzé%é‘gf?'ih%ﬂf"bq“%"d‘é’fi ng

(am nost I ni um corpoun

cel hmﬁﬁ umng, roviliRlhal dhsd i oM ' f
iozl'%]pne, i.eﬁ',%lzsl,a 1251, or 13%1'%?@2?&%,%%%1%%%%9
grforther desorites thsporeatiabet divaaptdobaitlisonges GCo> dalBE &.9 tir €or PET:;
rasgl;Ji oi sotope such as ''"in or 99nlc, chelated by a
p ol GPC eralbditedTq days ez SEECT) fordpheling harphocyds. Stillderthbr, iited States

aut ol hocytes |aheled in accord with the
di €€ ‘3@3’% %g‘dm‘&e\éﬁ‘i“g' 5 November #ob29%- A9 | ynphocyt e

15 f(ﬁﬁk&@@l)@ﬁﬁmﬁ% %gxb%gés e DR n et BRI AE for instance, a

mal | gnanci es, suggest that the di s¢lose

C GRIMBOBSLSE DEE, e FAEEo  TNeH b bihg '@B? @sprshgond blvaLd: 6
agent wth which to |abel cultured | ynphocytes for
i reestabigragipisotept st as ' Hiedr ¥ Bwchelged by k pdlyoarkrolpio béid: dambert et -
i npunot herapy. United States Patent No. 6, 146,614 to
Ruh opF™ & aplogouq herpherytehylaip aseord with tiegiselosed method pqulde e

t t 05 g L ynph . di stributi |
B R e SO

20 | aipésOifhe Ink G@106bd GkPBRLEM tepladd 6k AT dxHE astRG Fekebrb@dnt Y

with the | ynphocytes of the manmmal is adm nistered to
t hréth hichntelabet eultiriidymphdvgted farledginglmétasgaaigtlanendaBrior to adoptive

immunotherapy.

United States Patent No. 6,146,614 to Rubix et al., issued November 14, 2000, is
direéted to 2 method for determining lymphocyte distribution and &afﬁcking in mammals
using imaging. Either a labeled ligand capable of interacting specifically with the
lymphocytes of the mammal is administered to the mammal so that the labeled ligand
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WD 2004/ 033667 PCT/ US2003/ 032602 interacts in vivo

with the | ynphocytes, resulting in | abel ed

| ynphocytes, or, the labeled ligand is contacted with

‘the Iynphocytes in-vitro so that the |abeled |igand
“interacts with the Iynphocytes resul ti ng in label ed

I 'ymphocytes, and these | abel ed | ynphocytes are

aqyy RbssLE d to the mammal. The distri but;,cqﬁjs%s,mm _

tr %IeIal kl n ﬁhﬁﬁ%eljes%gn 1}{ [lpelﬂeg K%x%lﬁé}aés rl)]g tﬂ] ?abelé hgand

mammal 1S de er |ng

di ReRastd\enlR e HeeHee »@ﬁos@mﬁ@feﬁs@mgm@&mac@mﬁ@se in a.

manmal - by determ ning the mamal ' s | ynphocyte
di Bhiptiokytes fegilting in ldbeladIfnipbdoytrngand et labrled Jymplxcyteywrei t OF | ng -
the.-response to a thera {)y in manmal havi ng a di sease,

f otdminjstered tprtherppmmel} Ehe disfripufien or gtficking of dhe frbel phacges in tie

s St oo ot VB e Blspde T BB S SromEnem e
2?[%‘%%9“‘% ng}nﬁg% ﬁ(@ﬁﬁgdlsulbgu&;ofl&ffﬁ ain

I ments, e rmrrrmLF"J as a d| sease, \Y
| NfaR&H, R &omammgm&@omnmmgy i Siadfufal hatig h meae tfd,remmung
di sease, or a malignancy. The |ynphocytes can be, .
e. e gbilily of g1 agemt to pitefthe distribhton oftpfficidwgrof mphoahediforent s, it
| s . preferred that the |y ohocyt es are Cl34-positive

fYU?““E&BB‘“ﬁ&?‘F%%“F‘%‘ 8%@%%%%%@1 e g,
IOan At d kgo %Xéntseth:%naglm%h%mdyc' onalm@gntbc%o%ca: auto une

rmnoc onaﬁ

an&gem qymfe@aaus@maw&dxsaﬁgnam tymghocktes Jamoaga Iﬂmtor T

anti body, a peptide, a peptide mnetic, a carbohydrate
OF cells. Bk yeraifd éniHodinents, it Bﬁmmﬁh@esmﬁmwﬁ\mem\&ﬂhe
present invention features a nethod for detecting and
| oeRBHnogitivegella Té?e'rslmdm ief5i & antibpdyi o @ PélyFlogal bt br 2by
admnlstr n of el ed, ant n-s

| yABREE gntgoé?( °rgé1a“er [FRpmocion: %’gﬁan’geb(’%’lgf’?%'bf ai ned

15f geTp et aqhs%ﬁ,aL pepmqqiemmaala%a&h%ﬂdéa Joogrbl€a. MM

by 20 exposing such cells to a peptide t at di spl ays

an i nmunogeni C BRIEF SMMAaRY DREHERNVENSIOBCI fic  anti gen

and determning the distribution of the | abel ed

| y mph oy pressntiinyentiepefearpees prm¢thad for deterting anddocaliFing seell-speeifid | on
is based in ﬁart on the follow ng operative el enents

apPHEEEnAFEY™ Y)Y AERE IR AL bt antemaprclr %@%s AEErRDt ed
! VJJBJQ ?H zt.eﬁs JEQB&H ﬁf;&n Pgrﬂ)ﬁerg FIH%Q: ogcguc clﬂ%} [ 25

-specific epitope are use |agnos |c app?oaches

20 Of expdsSinSsut VIR d pojtide that Gispi2 24 M%ﬁ@@zope of the cell-specific
PCT/ US2003/ 032602

antigen and determining the distribution of the labeled lymphocytes in the mammal by

imaging. This invention is based in part on the following operative elements appreciated by
the inventors:

mdiol_ébeled activated lymphocyte populations directed against a tumor

25 specific epitope are useful for diagnostic approaches of this invention;

~-20-




5

such cells have an ability to mgrate and attach to
the tunor epitope to which. they were sensitized,
such cells have an ability to anplify the | ocalization
of very small tunmors (for instance, 52 mmin . -
di aneter); and 5 such cells are useful for identifying
unknown primary tunmors with a known i nmminogeni c L
ept.L o uch as muci n- produci ng. adenocar ci_nomas whi ch
‘ﬁéﬂ’g‘{%@%ﬁ%d sing anti-nucin peptide cyPd(BR%OF2
| ymphocyt e§“°'(6#’7_')a?'°af‘ﬁlﬁlt‘yﬁ°.§1}gmﬁ”& “F"% to fhey e edepe i hidh an
| mmunogeni,&. Letdide derived fromthe amno acid
sequence of a mucin polypeptide or another tunor = .- =~
anti gen. Csuch &0 KGO htslin g kplify @R Goc AR B madl bundoR Gor -+ -
I nvention process conprises: Lynphoid popul ations :
der i vethstincg 52 patin dimtegt); 908 ood or ot her | ynphoid | :
cont ai ni ng conﬁ)art ments woul d be stinulated against a.
speci fic t il vsehih for ideifyins unkmown gshany ohewitietkiasat ed
| ynphoj d cel l.s woul d be assessed for their ability to
Ki |l o W iepeeRignt PR as e prequging adepgraecinpras jhich qin defeped

Cact| ! A ymmhoid cel Ls woul d b
ach of SRRy e et RSIA G i Rt o,

10

si m | awid 8 dhiinsgetiORBrdb BoriVdd b the Idio RGMLaRE) fdincel | s
woul d be delivered either intravenously or ' .

i nt r apestypéptidecadnbtier fimockotigenal cavity tunors); 20 The

bi odi stribution would be nonitored by nucl ear nedicine
for 48PSy, JKEmbdingrettheiprantion mreres stmppresisence of " hot

spots" as jn ProstaScint(r) prostaje screen "
t echnol _ogy;ymgégo p‘%ﬁ%_ geélgedlf”?@'gf’%'?'ﬁsehf’?%’g%%“ WJ’EH"’(‘} be
f used d%&jﬁngmﬂméﬂalwomﬁmulst& agaglﬁlta%egi'ﬁpﬁxgbrfepito;cegugh was:

denonstrabl e tunor at these sites, and these | hages
may bessmidn;conpared with PET i mages for additional
confirmation. -21 WD 2004/ 033667 PCT/ US2003/ 032602

" The i nvent™®p &cttaieg {vmaloidsplls edd beassepsed fon theipmbiityad kill pres

15

20

25

non-i nvasive diagnosti.c nodalities would
recognize spectic OfS In vitro,

The activated populations of lymphoid cells would be radiolabeled or “tagged”
with Indium oxine or other similar radioisotope in vitro;

The radiolabeled cells would be delivered either intravenously or
intraperitopeal.ly (abdominal cavi_ty tumors);

The biodistribution would be monitored by nuclear medicine for 48 hours and
images analyzed for presence of “hot épots" as in ProstaScint® prostate screen
technology;

SPECT nuclear medicine images would be fused with CT or MR images to

. determinq if there was demonstrable tumor at these sites, and these images may be

compared with PET images for additional confirmation.
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prevent unnecessary tinme |lost to surgica
recuperation, e.qg., after exploratory surgery that
identified no netastases, and facilitate the use of
nore effective nDdalltles if netastatic disease is -
detected, e.g.; in nem1|ocat|ons after treatient has =
~_been |n|t|ated Di agnostic 5 nmethods using p03|tron :
em ssi on_ t.onography (PET) al one have been_s

dr PECTCHy alter clinical treatnent. Tﬂ%”wﬁvgﬁ?%%s

%‘?YSF%“B%P"(@’\?{S‘“T‘MP‘ P dhegs percipvative diagnaesia dlises wehe,

X1 4 1T h as PET, uld
PR RER b1\l REBARHR L Rl kel O

C a HEA#iEd nolnddiattiset] an€ fatilthte B usSfiaidic@BecAVR rolBrids BV RAHON
met hod have been disclosed in Phillips, C. A, C.

10 diseage isgletected;'e. g irprieV loacitipm gten seatmey by beed @itmed. dMaghdstic .
adopti ve i nmmunot herapy. How does the route of

Sad FPHRPYS PETg PSE ERifsion thdB‘FWéqﬂbavePee&Ww (g stiargatially

l( Kbgi\%rg g@& ?S m%:e'gtnb&g mvﬁﬁﬁ‘#‘mf at thls d.b%oé}:éogy alone,

— | MBUOLHE bk SRogt PRE] o PET, wﬁ@ammaﬁ,e%e&asﬁpn%
(CTL) is an -experinental therapy intended to destroy

r esduetyapingdficdéersaf t er conventi onal 15 surgery,
radi ati on, and chenot herapy. The mi gration patterns of
t he aH’éﬂS‘tcii%i@# Sudies aarikefinypntienme@PThapy tegpadiselodedin hillips, C. A.,
(‘ loadm ed by different routes, have been mninally
i nf &ﬁ’%‘s'&af copsieratigninadoniye ipmuepathern; Hoyydegd the Fate of

I-um | abel e reparations
e
bi 256) 34 (NoudinbeDecifibet 1065 Qs folidwsS 1 S very di fferent when
20 admi ni stered intravenously versus
i Nt r apédoplive insaunbtierapPusipp epecificicporsxicOi lybybbdyMECED) is an
| ynphocytes were administered in a small series of

br east SXESHTEEH BHaRytEsafed tydesey resjgd! marfdercomyenipreh out

tunor) a atl ents with recurrent
Sturmr (“%%9 {QB}{%G%%%W%M%% 5’8 gmsv\?rffhften for two
i nf usi a&ﬁ.v@ﬁmmmpéeeﬂﬁoﬁsaadxh&lis@bcedy%ﬁfe@ﬂ%uwe not

| abel ed, over a 4-nonth period). The 2

bi odi sftavqHmtmmmllainv@ﬂ@tednbma\mmmskymﬂﬂmm stered CTL
preparation in the breast cancer patients was typical
of an PHEPTHPHXQ e’ 11“’@’31(‘81‘5‘9‘% @I@@aﬁwox@amwﬁramn on -22

WO 2004/ 033667 P /03 of t
(3 bi odi StTT gu%'?%eﬁu over % 5ﬁeéeﬁs?ﬁcé’f§%°6‘?f“@§'f ot oxi ¢

20T and aﬁﬂﬁxsﬁ:@@ﬁﬂrgvéngusly versus intraperitoneally. Preparations of activated

lymphocytes were administered in a small series of breast cancer patients (two
with and two without tumor) and five ovarian cancer patients with recurrent
tumor (BB IND 8620). The protocol was written for two infusions per month
(one radiolabeled and one not labeled, over a 4-month period). The

25 biodistribution of the intravenously administered CTL preparation in the b_rea'st '
cancer patients was typical of an indium oxine leukocyte scan. Quantification _
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046t er nfHesPerifopel e bigdistghytioprof my

15 €Vl

cytotoxic cells did not traffic to tunor. The details
of cell mgration over tine will be shown. In the
ovari an cancer patients, the pattern was quite
remar kabl.e. The intraperitoneally infused,
radi ol abel ed CTL preparation 5 established a - _
recogni zabl e pattern at the first inmage,. which refined
itself over the next several days and is_unique to
eadlR2PUPTeht . - The novenent out of the pefTHEAGHMYMS
rapi d, “HPPEURITREeRWF trggpyaried hatmeppeyiolna Taspensoedfist el y
30% at _.98. IS I ol abel.ed L epar.at i ons
| ocal i ge%&fcg%g%mgt%%én%gg O?ng%drﬁ Of'g’éf:nP Yy AREFo
ar eas  kAibe HoGH.i 10 18 biiridn GE0d: pdibROmSRudd PR [t ast ases,
intra- and 10 extra-peritoneal. The biodistribution of
r adi ol sipedbtt. O iprppancally ofed,eddiolabie CITE preparet@s es f or
breast and ovarian cancer patients and the fusion.of -
SCT scafiéblishyd g reqpapigablepagrg aberfisyt image, Whickrifined itssdforerwi | | be
shown. thgggctosgvrggp%ast idons.for CTL delivery will be '
di scus ST FeRePEIAP 'S S/ &5R BFent e Mgt ouqf thes g
obj ect ;&fon b | i fective -
and 1Bt R RN Rofk PUACS: Bpditalon B0 0,
det ect p81gurs @hadiol HRGICTLipfepadibds §Rdlizda Yo 1@ 8&hd tlom CT
activated antigen-specific |ynphocyte distribution and
t raf f i ehisyagd fo area mot pradieusly dleraified 2k tmérgne@nBdsHintra- #bj ect * of
the invention to utilize inaging techni ques to . -
elibrlpd Gh@repdritionsaht | gen
fromap_ indjvidual's. activated | cyte distribution
and t r%ﬁh{é &sfsr%%ﬁ%\sf%n%?vﬁrsmf’ Cafffrfatue'ﬁ&gp‘{}gﬁfxsﬁ’ﬁ@i%?“bbj ect
of  t heanl BMRALAA £:9 S¥@h UAL B L&ﬁoﬂfﬂ%ﬁﬁw&s P
di sease in an individual by determning |locallzation
of a CEIL delivorg @ilfbe discasatdig@nilf r om an i ndi vi dual ' s

activat ed Itg/thoc_:yt e distribution and trafficking
pat t er'f¥iew githejabove, jiistap ehiecith heiayentipn taprpyide papierpffective ang t 0

he eff.ica f therapies for a disease by
assé"gl& negeng 'F'g‘g 'S 133&%? ﬁ)édc%ﬂﬁhe"ig 5dgis%e§'ﬁ%??uqe%yaqcﬁ°‘?ﬁ¥i on of
A dhtbd SRREbkdifc IPhd-Ge Rsrfitu@Mandiremdiilsli AlRfidy "Phocyt e
distribution and trafficking patterns 1 n Individuals.
- 23 WD i260tér 05366 the REhidISABNR/ 10326 QchnigE GQEiniag! Y, 1N
one aspect the present invention provides a nmethod for
d decaiization of apibispéciic atiserifing amindiddual's sqtiwatid fyimphogyy digribntionn a
naamalfﬂddsuch as a human bei ng, conprising the steps

ng patterns.

20 It is yet another object of the invention to evaluate the progression of diseese in an

25

individual by determining localization of a cell-specific antigen from an individual's activated
lymphocyte distribution and u'afﬁcldng'pattem;.

Still another object of the invention is to evaluate the efficacy of therapies for a
disease by assessing effects of the therapies on localization of a cell-specific antigen from

activated lymphocyte distribution and trafficking patterns in individuals.
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of : (a) obtaining peripheral blood nononuclear cells
fromthe mammal ; (b) exposing the peripheral blood
mononucl ear cells to an i mmunogeni ¢ peptide that

~di splays an i munogenic 5 epitope of the ceII-specrflc
antigen, under conditions such that T.lynphocytes |n

t he perlpheral bl ood nononucl ear cells undergo

[% % pecific activation (thereby prquF 3

.activa t n S ific 1n to

t he ce%% g% £$& tmT%¥nF &t T cctngand

anjokafRk) &aeeeéﬂc%ugalymmu%mn Beidg2d {n @ sed
det ect abl e by i magi ng; (d) adn1n|ster|ng t abe

- andfi (eebtainig eériphetal Hloddysphapytcan ﬁbﬁﬂkh&uﬁﬂma*pm@mg ( e)

determn 10 the distribution of the | abel ed
antefighenl ‘%ﬂsgequOP‘{‘fleaF c4lly imigynagenic peptiflé-vhat digpirsizen ingyunogenic

51 magin ere det ecting and IocaI|Z|n t he
5 . PR e P i A s e T DFRRGR e

e e RS m ne bo _
oﬁR§%b03|ng 8ﬁ3LE%S?PMﬁQ%a.U 18 %nwﬁ%ﬁ%%uﬁfm ‘SBTés to
t hRul ARy eRtific PHRIGRs ha biR€b te tdiRpbckDamliRE). @1936RCE
of interleukin-2 (IL-2) to facilitate activation of T

C ethd aptiged-EpeiibvRdyhhopeieraith i Jabe theps deledtablefby Eep@sidng t he
perlpheral bl ood nononucl ear cells (PBMC) ‘to the .
it st '”ﬁ@‘iﬁ*t&f“lfe“ ﬁP%?‘ﬁﬁ & rBharaes (e raaavmnh@d &) teimpinifig ce

1opr£££§&%ﬁ e Rl REPLLYR 0 pthie perLpheral, bl 0od

15

. mani pu

20

25

mononucl ear ce byipaePg ¢ o

t h&rﬁ%ﬁ&hﬂﬁo&]ﬁ ﬁse@s;!eﬁﬁ ah emlmgw | abel ed

anti gen-speci f TJg ynp ocytes are admnistered to the

mammal o somwumumm of BhBlinveRdn me@odDEbENE] 0 &) M effioSisgl RS ed

met hods of T cell activation, for instance, in United

2 (periphere! é@OWeqﬂfleamﬂs i theigduappehictpeptidgjs pevierimedsih thapresence
ptide specific,

f
acfmm%?gﬁzggﬁﬂ° %fg?m¥ug£Fﬂgemas generated in vitro
by actAaVﬁtagewxyrk%{bgofpr%ﬁJlgt&pcA Rerd? B A%énucl&eémgigﬁ&%

bl ood | eukocytes acting as antigen pres

C @d theSimniddgihjc. peptidd 1€ SeForEI b5 20U Eca@rﬁ@é/ﬂrﬂaﬂﬁlo}{ offiRPEHREL M t h
| i posonme encapsul ated peptide antigens in a separate
c me@rﬁnmmum& withoutaddling pddigond telln@ithe @BMC piidr toS

thereby increasing 25 the conplexity of
t ﬁ‘ép @ i 8P‘Fh ‘gfefhe'm%h spefifis I enephogyier 2z adrpinistpred to sh«:e,rveanmal

| %&, 19#:{;3'1’4580 Sr?r\ﬁuﬂ'ﬁﬁy”&icr%& 8? odsogf Tocglpacuvaca %%a&? ?n mted in

ting e ce cul'tu

PACIeTZeY % 1Py Mﬁmegﬁ 2A6dRin a&pﬁﬁ&oﬁ%@&sﬁﬂs in

the present invention is the use of antigen-specific T
| ympio efitagd CDednd EP&- Tooplisolay/ gehetateld OF vitfodly heivatikpaibhiveeXRNIEL'S S
the cell-specific antigen. Thus, cytolytic

in PBMC with peripheral blood leukocytes (PBLs) actmg as antigen presenting cells (APCs).

These PBLs were previously loaded with liposome encapsulated peptide antigens in a

separate culture and then added to cultures of naive T-cells from PBMC, thereby increasing

the complexity of the T cell activation process and also ihe risk of Joss due to contamination

or other causes inherent in manipulating multiple cell cultures.
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(or, nore generally, cytotoxic) T cells (CTLs) may

bi nd nore effectively than noncytolytic antigen

specific T cells to cells bearing a targeted
~cell-specific antigen; however, in contrast 5to . ..

B adopt.i ve i munot her apy appllcatlons t he present .
~--~di agnostic nethods do not absolutely require T cells

c hhé&aRf, effective killing of antigen- bi’&"/dsﬂﬂlea?snget
S. nt n s .
of t he @Eﬁﬁﬁ%ﬁsg&gh&%&%mn& Ol d"%?csé T'?n'phocyt es
or lyﬁ%tytes e ey iSOl thmew tﬁ&d‘-&@&tﬁ%hgeﬂaﬁuk \.‘ﬁ(‘l
antigen specific cells of the invention net hod SO
nmayor, mrm;maséy Freanaxicy T Ello€Tssmaypiad tbre effeativbly rhméﬁcﬁayu .
nemory T cells. Another 10 advantage of the invention
rref*}’i‘&’d spegific hredefa &‘?"ﬂ@”%?ﬁ? F’@E‘ﬁi celhwesificizptizam; lqum @csy-zue«s
vig C.exposure of T ¢ s fro
an |ag° Ave % C ﬁler%py &P hcafmsp é“ s % mS%"“f)‘er‘# g%& 8 agsﬁﬁ"‘éil}‘ i ng
an re@lﬂrle tI‘Q@ﬁ m@ﬁbletohﬁfe&tﬁg ﬂﬁﬁg d?ﬂﬁlbeg %ang‘ t§gett &ﬁst 'Iﬁlﬁctme tivate
antigen-specific T | ynphocyte may = conpri se negli gl
anmeutigen spedific N@l4of ek inkdntido@tethéd\iay caplide CDE-LlyBiphocyteesr DR A n
about 10% preferably | ess than about 6% and nore
BPE‘P@)@P o migtures therpaty Agttyeler anog spa:flcsﬁl@vmhe ufvcrmon mehodnce,

y the percent of .cells having a

cofo*%’%ﬁ%ﬁa B ey Tl Bt g Ghaiey Tatls eleous| y
th in he | .ab

o SR B R B S g
P e&xb&BErBBICE callstridmwPBMasI LN iRs Alijeh) Qucﬁ ¥da %lmﬁﬁe or peptide
particularly I1L-2, to the mammal wth
| ydiyphpiagan egitoperof thierze aftip@y is thi @fchintigepeyefific TyfghoSte@ay ( €)
of determning the distribution of the |abel ed _
antorgishoegfiaRly amogntspt pﬁ%&bh’éﬁemeﬂma lees tiR@aboutri¥fdl . Thus,

where adopt not her T cells, such as
TI ;Le era%?yl lesstg f{bou& 6a f morF grafe fab?}plgs Wim ouaﬁb‘}’g é%shtbvyfn for instance,

15 CyﬁyQ}slpg}eegmgcQa&gg thJ,ga,rdD)g tbe. %Dsgpphglgﬁglm nistered to

the patient with and after the activated cytotoxic T

cel | s, Tn tome pmabodimaits) advineigdousty\fiie@l0e) of hdministetiiie bsied f or
dlagnostlc pur poses in the present invention the
acﬂf"il&?%tfpe%ﬁfff hpgnbpoytesfe bejmansal is perfprmed wighos edmimgteripgecytokines,

BB it et B L bndpathy Ve in rrairene ez
i d)@@&itemtlhﬂ thef R cBurioh memgﬁtg&%%gv\}{mg%gﬁ%% nti al

e effects of high dose IL 667 -

th

20 PGatnol®2 003,/ vihd26 addptiva thiiubddstapytiith Qdetls kach ad 8L bef] ebrsaﬁyi for

adoptive transfer of other types of activated cells
ma-y;uirpe higlpdpesis efesytokines, particularly IL-2, to be administered to the patient with and

after the activated cytotoxic T cells, to maintain their cytotoxicity, when used for diagnostic
purposes in the present invention the activated T cells need not initially be, or be maintained

in a cytotoxic state of activation. By using T cells activated according to the invention

25  method, therefore, the additional cost and potential side effects of high dose IL-2




In some enbodi nents of the present invention nethod,
step (d) of administering the |abeled antigen
specific T Iynphocytes to the manmmal conprises

adm.ni stering the 5 | ynphocytes intraperitoneally: _
Thus, . as disclosed in.Phillips, C. A, et al., supra,
the n1grat|on patterns of the adoptlvely transferred

%B&ﬁtl ons Stl mul at ed agal nst tum)r %05}032602

ren dm ni
Fgr av e » 0 US atyxs r\&;%mr | fera as I%,flve g&é\gﬁ S'Pﬁsy acu T cells may be _
blg@ﬁ&ﬁlﬂ bution of the intravenously adm nistered CTL -
preparation in the breast cancer patients was typica

of an nchdHMbodmdA of th PiaaYihentHE Abthod[s@p (d) K miRcEing the
Reynolds, C. W et al., 10 supra, teaches that,

f 0 anéfwmrvgm SRRCHfin S YEAPLEEYtRs fp tesfmammenhl eprapeiseh @ministerif el | S

ts t f
D RS B coctlvy Bos aniedoes@n PRI SO0 th e e nut es
i nmtgﬂsonl pHEMEES of chﬁ&B»%f}%'mﬂﬂmld@fEh a@liont S RRT Ikl bk 1

the 1ungs were acconpani ed by respon ng HTcreases

| NmGopaftiEe irveby vetfefefd whien hdmidiskerkd iMifiVenously Vériu@ﬁllr%enu%lp
Y. , et al., supra, reported that |localization of

. The-blogiksetiutioh of tht infryvertolply aliminig@ed (1%, pspagationsih thh breestcuver
hours after |nfu5|on and high [ evels of 15
r abfAERS ‘WW fipdiumpxing Pvl@ev&‘afan 2 insarees Reypolds (s et al.,

liyer and een. The :
10 di rra],i t%a ; dt%ang? owin %n o Med th %rg‘é:el}sflqt%nonnal rec:plcnts
| Ofigdd ﬁ'&ﬂ)l‘h&ﬂ)f Pathoacmlug '(1|8 ﬁ)@g]? ?\das ;Eglvermathg %%[cyg qle Hun%(i

net astatic sites. Final y,

I eD@redsing letdsaf ratlioddtivity i-tHe Mg We ecbhpaiiéd b?@(tn'eé{)@ﬁdﬁg mcrkdsés | e I‘ '
(TAK) cells reveal ed netastases as early as 4 h in the

| LR gPusipt thy spldepend liges. $4igilaly, Chin.tYh et al..arizrole reeeried thatlocdlizatien

| d" t di t
ot e G e o PR oy S G BB
15 b m@%@%seﬁ@& zlt 94 ﬂo{i}s ﬁl%ﬁﬁlvﬂ] ah&lsSlgent 'i‘h}% §cltll$1gv | tﬂe 1

contrast to the genera] findings wth intravenou

adiwhinibed af@i i2Gourbut Mespdclliv Bealilai RN EVEREA Tit. Aes BlRSRA
i nventors have found that intraperitoneally infused,

r eeptagpti isitep- tinallCSWift R & prat ks reportedsthan B - s bebiall ngnor activated
ttern at the first im whi ch refined
| DGR ol Fer bt e gnstrang ’aé{’ﬁgmga"rﬁ‘gasi‘ﬁe&ﬁﬁ? et o

easRmARbd: B e ri.toneumis
rapi d, appr o‘;r?la;r:r}?a\?f | 1%@) %DOQ% ﬁg ggtﬁgfz'asmeérel%s%’l“rratel y
20 3@¥nadabiPdhe RO HSeh backg&nmceagﬂﬁérgaﬁﬁ:@&sdg CT / U82003/ 032602
. Radi ol abel ed CTL preparations |ocalized to known

t unor do (ofitrastie tETgesechfirstingsowit intrgvernsarBinitition g FaEvisOUS| Y
identified as tunor netastases, intra- and
e }Wgwﬁ%‘r the REG§ELinventprg hay @{our@th'ewamwm@ ragiplatelqd

I BME grtepapaeons es{aL]l Elc’d a recogglzagld %attcm atathd la'stn 1|m§gteevthllcg geﬂgeg ?tself

over the next several days and is unique to each patient. The movement out of the

LI'A

25  peritoneum is rapid, approximately 10% at 1 hour and approximately 30% at 98 hours.
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5

| abel ed antigen specific T | ynphocytes to said manal
conprises admnistering the 5 | ynphocytes

i ntravenously. Advantageously, in such enbodinents,
adm ni stering the _.lynphocytes intravenously further

~conprises .adm ni steri ng a glycoconjugate to the mammal

~nmet hod such that trafficking of ‘the | ynphocytes is

ﬁ? & ar ed to adm ni stering the ly@ﬁﬁﬁﬂgm‘?&m :
n| st 0ocC ;
| nter na | onaP %5 ?" ca"thz"g(ril3 “ﬁ%%%‘“ﬁﬁ%ﬂg‘g% )é'ﬂcﬁmmsm
pupfu,om,egenaﬁedmmmwzanmﬂ%gw4 2003 (her eby
incorporated 10 herein in its entirety, by reference),
di scl ORga ofti&elbrdfinehtoOsf i iirveién nitGhod; it (8) of Mminitegpithecel |'S.
Sonme enbodi nents of these nethods conprise the steps
of hmg@tsmﬁhﬁlymmmp s&id manimabpqmprises|agmipistering the
uentially, a car bohg/dr ate presenting nmol ecul e

(e‘ phocylst PEBEBHT U GATRTEATY I dambodimsntt: AlRMIREEHT . | n
l?aliﬁmgﬁi ﬂ9g§ﬂo %&%Qtﬂ;nymg ?at.us stcrmg %@g ? éugy to the mammal

coconj gates I nc
pr@éue,u Rh &u@hrﬂa@gamahmwsgm&w HmfaRd 'toallilglmstenng the -
al pha-(1)-acid glycoprotein), are 15 thought to .
t r igmphogiat Wisholgiadignitthing egrbiogugas. Tk ileyhaiapd] Apdication No,
receptor and thereby conpetitively inhibit attachnent
ofPfa%Iqs@m%eqbwq@g Sety\2es VPl 78R (el e mprae +

ch det t d by th
o5 S B LSS T ABLAS U0, DL o5

t h&Rbdfments bftfesd ﬂéﬁﬁ)@gogﬁﬁhsplﬁé gteSs oBa Eenghy %8?: siﬁllul)é!n& ﬁ%r and

desi al yl at ed proteins/glycoconj ugate

assequedigllyyCadaiyirhtg fésesihe BnQuE@l| SycidohjciaeRead ccb ioriﬂel ar
determ nants are bound or 20 "trapped" in the |iver as

a remsbdfubqq@eet@ﬂs blyadepningytes, especially asiapelyicooonjugates, mcludmg
asli (0) SP‘yCO rot el n {)t ors. Q:CU atl on Of t
P D By el pfos LT aﬂwlmsew are

S f
BB S S

t Nghitfa@ERAAt of BUE Btlu@i yniphicR@dad padlfiany @D‘ﬁ&&ns%cﬁﬁmﬁn
asi al ogl ycoconj ugat e, such as asi al oorosonucoi d pri or

t asiglpdeteqningutyiponms by Fhpsehgpatly riceptorsa Withaptagishing itd be bsind attheor, of
antigen specific T Igﬂ mphocytes, particularly 25 CD4+
BYatisiateina *&m Ei?tév’é?ﬁ' ted a'tdh'eﬂ'%ﬁﬁaem%cwwm (also

|
thcgl%g%a% 1uﬁdg th %thg%gu Ft%ﬁ“éﬁ”ée ° gf"i s in

20 S Ugkppddh fn%iéﬁvéi‘ﬂkq cEROARE oPEloding o me\ﬂQal?cqgéém%%Zn receptor

PCT/ US2003/ 032602 detection of antigen-beari ng el S,
S URhupation bfthndcep@ebyl s, asibloplykdeasugatd inlfisit @fuestlation@ el dedlsON,
the above PCT disclosure shows that glycoconjugates
o foearipgsinjlasdeierminspts plinjeatstin bpliven Ageerdiogly. firf thesedentiatehtion

method, administration of an asialoglycoconjugate, such as asialoorosomucoid prior to or

concurrently with intravenous administration of antigen specific T lymphocytes, particularly

25  CD4+ lymphocytes, prevents such lymphocytes from accumulating in normal lung and liver

tissues, thereby reducing the background of labeled cells in such tissue and enhancing
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fromconcentrating in the al veol ar vascul ature.
Accordingly, adm nistration of a sialoglycoconjugate,
such as orosorucoid, prior to or concurrently with

i ntravenous -5 adm nistration of antigen specific T
L ymphocytes, particularly CD4+ | ynphocytes; also:
prevents such’ | ynphocyt es from accumul ating i n nornal -

§§Hes t her eby redu0|ng t he backq&q oﬁﬁmm
I%E% %%s thISltIS maﬁsm qp0| ery., o
ce ST Folls RFR asipos ecls ﬁg?sh %°B‘é%°ta f’he
pr mlogu&\em b%ly%&ngQ&%f e d‘l@l&a@ﬂveﬁ% pgeem&ue&&usa nd
localizing 10 a cell-specific antigen in _
C ekrdm @p@tiafingtn B ivegl@VastiBatfe. W&Bﬁng@,ﬂ&ﬁlhiﬁﬂ'aﬁonaﬂi | g e n

Advant ageously, the antigen is a tunor-specific nucin,
S UBHrElSocPingHn %@wmomemr@) to orcoppurreptlywith intraverpus

5 ¢ OO o K L srpHes ?ﬁiepr%%w%%ﬂwsm & Chat
' spr%ﬁ;sﬁas%@r &ﬁgsﬂoaa&%m%gﬁh&mﬁ%ﬂg&aﬁ &Lr@bg g the

i ncl udi ng east, lung, pancreas, prostat

C Oa€ligrourdIdelialRléAels mxAdeé@mrmg amahg/dehw 8 def\ERL lﬁv@rrlmci- 5

nmet hod usi ng an i mmunogeni ¢ peptide epitope of MIC1

prakeendes T cells conprising CD4+ Iynphocytes t hat

exhibit MHC unrestricted cytotoxicity for cells

bear i ni 21ofer afpest-the P@WQ‘B’}S@W Provilgss2 methiad ey detgtiingtng frgaiping J
ra.. di -unrestrlc d. TCR

t
10 €l c%lll- sz?ﬂcéu ngeq,m wiuslft}ilc cel- speceﬁc ahngen 1s 2 fumhar-specific ;i ¥ Bn%_exb pe on

recog Speci i ¢ ‘pepti
NLQVJ.MF%[.M BE antighh i@ mnoﬁp&ﬁc%ﬁ.c@ Linch asSikth Grcifll RIBACAS Gt
that MJCL nucin peptides stimiiated cytotoxic T
| yhelepidy ime@ndgéibisplays An dpidpe FIMUGI. NoF@DEIsCRAITMUDIIE e ar
cells (PBMCs) from humans w th adenocarci nomas. Thus,
p espithielipd o) alvmpmtﬂédhﬂ is O@Mmseéhé‘mef alh adewoemcinogps igfuding
tthXIC cells, s not induced by nonspecific

Rl o ey T S BT I
15 a%ema& §Smg mtrﬁ)genic %Ede%}‘ NU@ ltp)[ovngis 'l'tcgg COI, ﬁmﬁr_g %4-0—

muci n- pepti de Sti mul at ed l'i"nes was no

r &ﬁiﬂhb@!ﬁﬁm exbibit BIHC u%c%&y&&h&ty@&m beari;le the ﬁ@tﬁ%ﬁﬂ@ of
usi ng an i mmunogen that provides antigen specific T

| Wegﬂwe@mhaﬂ etk e, disdvbd@e MEB -unresteced TR teewknition of a
~cytotoxicity is that a single_such I munogen can be

U SERP PRI APEP SR PETRE PV e » Wight HE- Gt cwrra distiggeshat

S ShuGin deplidb DT ent,. re | ess of
s *"blacuk'a?e gk %}c“ég%‘%}é’?&@i PO 032602
20 Qﬂbﬁ&nuélﬁﬁ&ﬁrﬂmsﬂﬁonﬂﬁm&ﬁ otk fabocaldibmad %@ssﬁcﬁﬁdg-gtﬁlgllated T
recogni ti on have al so been described, as disclosed in
Vig)l stioae-eRjraasichar ¢ytoloxic edils, avhich waa dot tne\fcarb@ naeBcifid (argiadCD3

therein. For
or IL-2) stimulation. Further, these authors reported that cytotoxicity of the mucin-peptide

stimulated cell lines was non-HLA restricted (i.e., MHC unrestricted). The advantage of
using an immunogen that provides antigen specific T lymphocytes that éxhibit MHC

25  unrestricted cytotoxicity is that a single such immmoéen can be used in the invention method
to produce antigen specific T lymphocytes from any patient, regardless of MHC background.
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i nstance, MHC-unrestricted T cells specific for
mycobacteri al Ags have been isolated from the
synovial fluid of patients with rheumatoid arthritis,
-and frommce inmunized with-5 Nycobacterlunt o
tubercul osi s, MHC-unrestricted T cells have al so been
_|solated that are specific for Ags such as Ig Ids on -

B\S&Lolo ‘a herpesvirus gl ycoprotei n, 1?'@%03/032602

| Rxﬁﬁpﬁﬁ Xg-ﬁ% Bl BRI S ereon IR Rt | b

f OJucn&ﬁ@ht%seﬁﬁﬁ‘%kgggxﬂg bt 1r. 851 A dbddec206a HY&). IFg; Pasi ¢

protein, as wel or a nonpeptide Ag such as the
h eRgceMiiE lnpresiictcl® BAIGIpaITc For mpodCEral AS bite b@Sisdkd@om! SO
descri bed arsonate- and 10 fluorescein-specific T o
cethd ssnwhlettmdeénuwswgmmtoﬁgrmnns trld from pire ivpemiedd WithiC -

nol ecul es.  Car boh ate-specific MHC-unrestri cted T

scorrearty ot Herinaia s fema e 1 or
ggssec%a ? sgcrht%%]le Idr.;rgrl ﬁce}f qth & O‘fu‘éi }cgpgoteo ne B}d nonpepude

veS|cu FoSto
n%énﬁ%%&%s%haﬁx mmuétuyaea fsqrceﬁsthtozo@énld&&bgé for
| s expressing -1 according to the present 15

|mmeNmmmMKMEmemumﬂg@amsuﬁeﬁhmd3wdnsﬂtamﬁmﬁmeapﬁuope
of MJUC-1 conprising an am no acid sequence that is a
c i a thebame motely niieaedldi. Ssferabstidigrhate e duwitelarserat and

rises the sequence expressed i n_conventiona

10 F,Séel? g:[:ctt ; 0818 czm r(acg E)mma sil)ce (iji[-ﬁjnoleculcs

sequea@%@?%%%é E%es@%"%g%%ﬂ%bﬁ%@rﬂ%z%‘@w %tﬂ

Meire chrBORVMRORIRLCon ROEREEE Sepaddsldcd R MR tnk YeGiSuid: REK86f
that can be used in the present 20 invention are

divieded@groeinsewhere, for instance, in United States

Patent No. 6,600,012 to Agrawal et al., including but
not | I EiEoisy: foa%esozofﬁe%ﬂwmw i fode Pipin

ant | S Onpri s
B b R e

t R@uéBd BPis A Cikctla TR aRA 6f MARP AN RARLIIRAPESEMNRe ( SEQ

ID NO 3). Also advantageously, the inmunogenic

P ¢xbregial iniedntional silpd: létmencede): (SEQ IO BDTRP. Aadvaztigeously, the

| i posome- encapsul at ed %eptide or a MUC-1 peptide that

| PeRSERAAF BATIRP af’tﬁtfﬂ‘f’?% PFERIR NO-22) Pﬁ%PBAHﬁ’ﬁISéPWR%Br Other

T i AR TA G SR T
20 PM%QQ&&Q&EQ%MMQM& 1F bnidd Sueshibding cUBIROH

conprising: (a) nbi ni ng 11 posone- encapsu1ate

p eypfaival @t al. ,aﬁaddg@m w: fidite@to PRI MUG pepiide Bt ghiRfaded @diigdn- bI 00d
| ynphocytes to produce antigen-|oaded anti gen-
PrEeSERT fetl gpspopde fanst coritiyes e esargicn pfrftgmramu\ﬂeo dhout Ihaningiacidsbf

cells with said antigen-| oaded anti
the amino acid sequence STAPP VTSAPDTRAPGSTAPP EQ ID NO. 3).

Also advantageously, the immunogenic peptide used in the invention method isa -
25  liposome-encapsulated peptide or a MUC-1 peptide that is covalently modified with a lipid
moiety, for instance, when the invention method uses activated T cells generated as taught by
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presenting cells; and (c) isolating activated T-cells
fromthe conbination of step (b). 5 The | abel used for
detection of |ynphocytes according to the present
-invention may be. any |abel known in the art for
detecting cells within the mammalian body.
.Advantageously the 1abel is selected fron1the group

C%{of 0&:’% of a ganma emtter, a pOSI tro R@%@Ezlagl .

g@mlc material, a density based contras .
alt gy wish & THeSOd eI (A cprphininE AP @ ylafgdprRide .
emtter from ro tlng '
ofanu%?amﬁhn?pﬂrﬁxy‘?%mﬁﬁmﬁoumyf'ﬁhogéesm& Od'% 'mlé eingom @n% 3
%&Qﬁng]t%& PR AaE &%n&g;aefe@ﬁsfméﬁm@em%@m@en_ the
i's indium 111, typically in the formof Indium
ox;braamngTdal& And QY isslgling z&ﬁ\hﬁd)’l‘—mjjyfrénﬂhe dombiadtibzd stepaB). Of
| abel ed | ynphocytes in the invention nethod nay be .
5sel ect B lzbel gyl fohdsicgrion efﬂynwmgﬁgfmﬂgg ofthe preethiGverRiigH TRy be
magneti c resonance. ipa '

positron eni ssjon
{ oL S dg  a s rEIE R - A RREPRY: 15
f I,
tg%elgbq{ 1@.%]9%(8{ ffoﬁlgﬁéél g?}ogp conqu%JL?a g Fn bl En%tt alp%:]sjihgm Lxglpeﬁ gI e
S Cradinddt mhtBlia 8 fidnddy bB&RBdrast M&amnagﬁam h¥reof] WRGIHGibai e d
in the invention nmethod conprises a total body scan
of a gainea eimrd may Yenel editorethdpap raasidtiag of ielyinrigl. eonpiupses
at | east two separate scans, wherein each separate
105 cRA- ‘F@“@@P & t°éﬂ°‘f%3d‘ﬁﬁ‘ ‘P‘ﬁ@“‘ﬁq‘%“t&b P@W?F‘@Pl"n‘b" 'EPF‘ is indium-
c.resonance 20 imaging (MRl),

pggl P errr?%fgmo%'n 1“[%t%’ﬁraphl c (PET) and X-ray conputed

t onogr AR BhaGing fechhologh FRLERLion DENMRRE HRURRBLUEL ¥ theliRentidtc N
enbodi nents T nmagi ng data obtained fromtwo or nore

S epdtiod By 19 B RdnCthCHGRIP AonQding Jf licinAGihgl GBetic Rybndice
process in which data fromnultiple scans are fused
| nimeging popimey|eaisglpngprhogspphicrndyeray Fuputeddemastaphic igpging.e d

A | denb d
15 e, 55 o G st D6 5 lon P pLs o e o
| TRy 15 008 o ol B s SHBAR okl OV

SCI nt1graphy or magnetic resonance:

Iy&m{s&ggra@dmbdy\mmmbﬁmes subtraction of a negative
i mge produced using a gross -30 WO 2004/033667

PCT/ US2808 £OB2BEMRs impginEgpmrgisea gy doadt tWorseparmtascpoSTitrriy ench mage
produced with a specific antibody, i magi ng. agent. Mre
r eERERReISGn 18 Lﬁﬁ"r"l"%@‘%‘?‘%ﬁ“é’g oqpsitiaf 'aﬂlﬁ‘maWMQWﬁ“T Boogne?

Tvinse r 2002 t eaches...a
R E8, ton b UE B B i oy B e RGBS
U Sdp@ﬁhg.s Q&Vﬁntjggcfuslﬁwdh'éh&ﬂments imaging data obtained from two or more

separate scans are compared, for instance, by a process in which data from multiple scans are
fused into a single display image. For example, United States Patent No. 4,735,210 to
Goldenberg, issued April 5, 1988, discloses lymphographic and organ imaging methods and
25  kits, parﬁcularly an improved mefhod for lymphoscintigraphy or magnetic resonance
lymphography which involves subtraction of a negative image produced using a gross
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Cr and PET images sequentially in a single device,

overcom ng alignnent problens due to 5 internal organ

novenent, variations in scanner bed profile, and

-positioning of the patient for.  the scan. The

t onograph acquires functional and anatonical inmages -

V\,hl ch are accurately co- ‘registered, w thout the use -

" markers or internal | andmar ks, ?%E]FAJUBEB

g&f@#‘%\l OF THE_ | NVENTI ON One purpose of t 2

i nRPaFHE2gR o qmgsitiye freags Proshsed vidya sreaﬁ%%"gb@mawgﬁnhm s

RO s bl ISR L ol RGN LESBOLANES oflD

nd tunors in’ whi primary

t UHakies a &R BRQIPER @nd X0MPET BRSHdpN and é&ﬁ&dh&rus&es&ﬁ‘i fbrtacduﬁng hat
recurrences could be better staged so that the

O T avd A Ligeges foquamtiailycina dhegledevice, 9@tbofing alighenAdblcmidue to’

avoi di ng unnecessary sur gerea/Isd This techni que coul d _be )
usiefernal ereapaoVFment; Vapaioss g‘b’@% aesfilyymad pogdtioninpef the patiout for

or at tests. | n_one ect, . theref t he

pﬁg’“‘ Sy s RPOREIESRIEP 587 s i) EPe b e CEFHRY and

15@% Rl w,aanme ée&%ktl:mﬁﬁﬁﬁérsfdr &mﬂﬁ%&ﬁﬁm' n a manmal,

such as a human being, conprising the steps of: (a)

. obt ai ni ng perppagaE DESCREtIoONDFaRE GrEarmgel | S fromt he
mamal ; (b) exposing the peripheral bl ood nononucl ear
cel | s Qnopwpesq af thisiryepdinn is todeiqt smelider tuiners cadiestjpndsynsw paasible
i munogeni ¢ %ﬁgtope of said cel]-specific antigen,

10 ur’f’a SPodEt iapies terfuidues a8 Hel{ﬂlﬁ&&ﬁ“drmmfﬁ'aw&e&/%%@g}nﬂwwtﬁmar

dn&lggfogtld eg'hf ‘e olEm Igenr}ll{ ¢l e L (n%% lelr 2 g:{t% st%%ed 50 thaé(be

ant| gen- specl activatian y pro
f)ﬁrﬂﬁi tare Pﬁlpdaﬁ beldeviselt 36P@ Wafehd a%&dtﬁg{ﬁﬁecé@éaf}Qnr el Hﬂ?
| -specific antigen); (c) lab ng the antigen-
S peiiidué @uill bé yemh et ifiadingabiles MR, TWIAET! Adtabdetorttatsect abl e
by imagi ng, (d) adm nistering the | abeled
ant i g&hens preest hprefory, WVW@W&W‘?@%W%WW“&M (e)
det edstrlbutlon of the |abele
15 5 T el el b o) g S o A e g s
I %aqa)e&m&%b@mtm b@séz%mua&: cefl bl t&éfnﬁlnhxﬁll BfLx Dtkﬁouae -

cell-specitic antigen in the mammul I'S” et

P @ériphe@all bledd| mondaGaddat Hellsitdtan Zfmid bl Epebtidd he@lsplays RS RMGHoghi Y
patients havi ng a di sease or condition involving

alsritgperphaid celkqpecdis gitiger. wpfler conditidnt eybhethat Bivmplgeytes inghech as a
tunp eC| fic 8 tcel en, -31 WO 2004/033667

(¥ 3

PESP mdgeep nljeEn SRCIaR A Yaion f‘E‘TF@H"‘P‘ﬁ“‘B’@T
20 | %&Q?&ﬁ!?Tiyg;ﬁrog}rﬁg mﬁ%rdleﬂpﬁr rﬁcglén O? cErBFeﬁmél{%ralén eenr-] t

| Bpéafid T i9mphbds Gienaadbalulahis RRCAHRYE inYingd (Y adaiegR}imeonal
met hod known in the art.
labeled antigen-specific T lymphocytes to the mammal, and (e) determining the distribution
of the labeled antigen-specific T lymphocytes in the mammal by imaging, thereby detecting
and .localizing the cell-specific antigen in the mammal. This method is particularly useful in
25  human subjects, especially patients having a disease or condition invblving abnormal

. expression of a cellular antigen, such as a tumor specific antigen.
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For instance, the "buffy coat"” is collected from

peri pheral bl ood sanples using a nethod such 5 as

Fi col | - Hypaque gradi ent centrifugation to separate

~ . peripheral blood Iynphocytes from  other conponents.
- - See, for instance, the techni'ques described at pages
7 O 5 through 7.1.5 of = CURRENT PROTOCOLS | N

QY (John E. Coligan, ed., John WL(?%US%O&%QG%ZI. L
er he -

or 1991), hereb |ncorporated by re ence.
i nventléﬁ“"ﬁ‘é‘%ﬁ&&&“‘mﬁ‘i‘ﬁ rises activating antigen
spec! fi C T cel lhgrallb{]ofmononul ce Qud )tfrh% the Shalitial for use in
part i curarTaP R ex poST ARG f e rrunogent c-

peml, bellEnt Inbtion ugy ?:Q«J:nﬁix'%c &R i mmeﬁsuaﬁmeam iRPEinak at hE

| -specific antigen, under condi tions ‘such that T -
| yma b.aﬁfﬁ, @S "bufly doktSis E4BAAEE from pheiplgal tidatl saghplBs wSipgindtliod such
activation (thereby producing activated
S antsiFgelhthppme gridicgt cﬂfnﬂllfys?mm@ynae@ perinkeral wpqcidvnlpbocrtﬁévm
cel | -specific ant]

t ted" T t
or oo, S AT oM A 8 GFEE (] O 205 of

orERm LTSl 0,5 g0 oL TIPS, ™

(cy;“o{r(gggqgm)TtheyﬁpJag,g,%‘eby(,@gﬂ ce.OF Tc)). Activation of a
naive T -cell may be initiated by exposure of such a

- cel | tThedmensoregenfurtps @sprts artiyatpg biligen (AR T delitin BEMCs
contai ns anti gen/ MHAC conpl exes% and to a nol ecul e such
10 asfr onj the mqmmalj pastipularly by gxposing the PRMCs o anriynunggraic pepfidethay

%%Ers'&? S T 08 P g R gt bt or
h))cytc@ Ithlé ?Bﬁ&s tﬂhcég_o aﬁ%&-spec&g ac'nm g?¥rodlﬁmiacuvated

nt esi s, Chapter T-cell Rece
ACﬁﬁicd-k;ﬁ@ﬁM lythpho @Rt biedib @ tdifeftific anfden)l AR “pdvasmt
invention method, step (b) of exposing the peripheral
bl lyorhocyrrerbeslhab wsedherein] i undqrgping hléOSismﬁ(m@@ dipisien- p}epfpva&é i s
performed in th e of int uklnjs]
15D ik a1 SR B e b P S Doty
. ABHRRR b MG ibd ool B gh U m. 1
(P%N%E Ag‘é’S to tﬁlegfﬁmn%%gﬁac %’gp eoglglgpper ormg 9 by
adgisbi@ingtelc@APC) (WHRS chlAP akighMEIC caﬁpn&&sean@ BRioReudseh o he
peri pheral bl ood nononucl ear cells w thout adding
adaiit ILanadi2,deld, sIFNGnd dieilaPigifiBokitics. Ghe dnidgen/MBL caffplex
2004/ 033667 PCT/ US2003/ 032602 step (d) in which the
| a‘B'é'P‘é"‘d”“aﬁfW@hQ"é‘ﬁé\*ffan g thq T Feyﬁ%%tesﬁ? ‘é*i)é Golub et al., eds.
tered Lo L st to
st Sty QBB TPl Ry uloP AR ¢ o
w@ma nssugum Shh RS i %Q%to
Agrawarl at p , nv\l/herrmé’l n act |[vgo? p%+egm% CD8+
T- xﬁdﬁbﬂuaear cells to the immunogenic peptide is performed in the presence of interleukin-2

* (IL-2) to facilitate activation of T cells.
Advéntageously, step (b) of exposing the peripheral blood mononuclear cells (PBMC)
25  to the immunogenic peptide is performed by adding a cell-free preparation of the peptide to
the peripheral blood mononuclear cells without adding additional cells to the PBMC prior to
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were generated in vitro by activating naive T-cells

W th peripheral blood |Ieukocytes (PBLs) 5 acting as
antigen presenting cells (APCs), the present invention
advant ageously avoids the need for antigen presenting -
cel I's by use of T |ynphocyte precursors i n PBMC of- '
subj ects expr essing a tunor specific antigen. Thus,
Wi t hout - bei ng bound by theor y, the inventors believ

t N 2°WB870f subj ects expressing a tunmor %‘H@@?“ﬂ’“&z‘“z
arstep (f@in whishthe latele{l a\‘lgeysamﬁ{[}mphofm? ﬂdm#@é o, thecmamugli n
precursors of anti glen specific T ocytes that can
D o AL P e el T Dol CRBre B on

| byStaqel P&l Noeé%%&‘i:%%%?wﬁa'a]m&%ga%ﬁua&d @S%tah&j&sgﬁ" hpe of

anti gen, redquiring an to present ‘the

p emel geRrated R irrb BSAcMNAGHR naivle T-AIEWAE GotipRetal blbbd 1dnRbikes afBLs)
subj ects expressing a tunor specific antigen may have

5 expiae psanigepréspting relis gAPGs)hthe prisent mesptiontafhabtageougdy ©eidatbe

turmr specific antigen. In this specification,

rB‘quﬁ?rﬁ'ﬁ‘g"'“lPé“"t‘j%‘@dc”P usmaﬁvnebfw‘swwgrs‘aﬂn BBV gffsublects

(i R ur nt|
st iR ey T bl Bra Bt B Ay B i

Tmelempm(t Hutipots %mgmamf;@&aﬂar mﬁsehl mﬁ&ﬁﬂ?ﬂﬁ@é 1

against a target antigen is usually dependent upon in

V i oo {itige] cnffgin 1&¢ctnl§tﬁsfof hdﬁgem sbifid Bliphadytes thata ot i dcifatedfo at

t hrough del i berate i nmmuni zation. In any event, a

in a

10 ddeagtipindtg the iimat atiden prdiechexpdsure tya dmminpgenippepiéte enxtmg of that

15

20

25

activated antigen ‘Eem fic Tly rrphoc?‘{%cgs in clinical |
t APPSOV HEITIPE D ARt fogFrsentTRePRRYEe- it i enyaRio s in

E@mo'fsutluﬁctﬁk%? rgﬁl&:%{ orAl'chl c %gevel Yave & aC“ V ﬁmng%mtl gen

specif es rused e !n
C%h&@thﬂ'&%@sk@ﬁdmbypeaﬁéawga& I s0Mis Qiemﬁ},aﬁo&{,& Ishedwnever

exposed to the cell specific antigen, by 1n vitro

expasygoeing 20 2R (hae e dhumat) r lnranglis pantigern am twamer tier | y
with a peptide epitope of the targeted cell specific
artHy é’n”“"é‘i”“ a¢/of ‘ﬁﬂ‘ﬁ’ﬁoﬂ’e gneratier ph QP4 g LB+ T eof] eepponges _
pe tid e. tance the APCs may be PBLs

P R AP D 10 Lerpda DTG Soe s S 0B L0 o
2 sR8datok ﬂeu ra&ubgﬁaieﬂumzaaons mamsneaawuwheca@ﬁao&nﬁea
added to cultures of naive Tells from PBMC,

d é@ produdiaglactivatelUmitifed cpeGficll IgsphBRat-€in tlinka! wibs B &@m%&nt 0
Agrawal et al. -33 WD 2004/033667 PCT/ US2003/ 032602
AmstodiziRresented dnd el Inbllfre present invention is the use

PR e e S e e
Tmﬁ%e Lé&'bi Jch\fauon(opr(awe ‘i"PJu? n&@ﬂ?ﬂb@h 'lo\fhe cés p&%i@ éﬂu&%, b;

cells (CTLs bind nore effectively t
N@NGyHteRpoyrd t6 APC loadcd with an antigen, particularly with a peptide epitope of the

targeted cell specific antigen, of an immunogenic derivative of such a peptide epitope. For
instance, the APCs may be PBLs that were previously loaded with liposome encapsulated
peptide antigens in a separate culture and then added to cultures of naive T-cells from PBMC,

as described in United States Patent No. 6,600,012 to Agrawal et al.
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antigen specific T cells to cells bearing a targeted
cell-specific antigen; however, in contrast 5to
adoptive i mmunot herapy applications, the present
~diagnostic nmethods do not absolutely require T cells -
capabl e-of effective k||||ng of antigen-bearing target .
:ceIIs Thus, the activated antlgen specific T cells

enti on net hod hay conprise CD4+ tes
‘E:%g‘"“ﬁ? mphocytes or m xtures thereof. Wﬁgﬁédz o
ant [ geﬁs"?ﬁ@e‘l“ﬂef"if ‘"d’éﬁlPF"éc“UP"e’i‘t}‘r%‘sP‘ﬁi}sé atptgmretifedd  al SO

L
c QE]EJTE&X geIchﬁl ckrtgtomc)qlcﬁﬁ (&@Q\Mﬂ B mmyel}&ﬁbg Q&L

I's used to designate a class of T lynp ocyt es
t headigeln pwficlIr ceNtsitddd Bsl byariegOiarpHiEkd edliepheific @ fh] Hd@evaih et but
are now resting and are capabl e of being activated.
5 Metreftoptivaimenyngtiprapy applivations thespreatet ddgndstarectiodsein not erplgded t o
antigen and then survive for extended perlods in the

b JeRPEe Tl saeble Al tisiiedilbng af e tepmngiarasicpity T e dwited
l_ba\ﬁ@ £ %&cﬂ{cq%ﬁ of ted TR eXho{glgtﬁch i goﬁg?:gg Eﬁ‘r %EFI‘ Ec?tgsad bD8+

antigens. |In genera e nore -
I SRR el mixRured me&Cﬁiéuk,a:edamgelgsa&,ﬂc YEN e ANRBGSELW t h
the naive T cell response to peptide antigen. Menory
C elish saanpisemeneaoleiisz Bdictiyly CRESROr eeBag € callf. Asesetl Ritirs
cel | -surface antigens, such as CD45RO CD58, CDll a,

10 Crspegificatipyy: mam’l‘eﬁﬂ%ﬂmmwe PE "BPROTY RREfIoREsr T ofllpyis used to
di fferenti at T, cel Menor are. isol ated by
ST s Y P Gnd o 0 T ey PR A PP R A en e
' N2t ?e@tﬁ]g andQAre c?pfalllé’ of béx&%chtvgédai{degorycleéebs ap:%gﬁs%lcﬁ’ﬁvé b%cn
i sol ate "owed by. 20 fluoriescence activated cel
S Qdpokdd @ &EBQKE)i theiSsuv e foéxtende¥bEROin tbbdy-wih¥hdthresence of
anti-CD26 nonocl onal anti bodi es. See Hol | sberg et
aI stimulg@ag 4ngigen, rHOWmQU thest wepyor Bglsiespond pIBEIL" angienslo gf@tral

, I nmmunit 1995%; and J | nmunol . 150 Qart

15 3)rinpory§ 3 o By e s ) S @ MR

TSk pBERUHGT oA A2 B REGh: Eéd%%/ the préckdPR OFh &S

accordi ng the present I nventi a exposure of
C ebil-Surtick RiXpRBMBasicD4510] ¢Ds8 A D11d, €62000D44GRIGCD28 Whldh &5 2
pol ypepti de or peptide displaying an epitope of the
t anagets fonditierepeaned T cslist ManiorySILrells a@ﬁkbliagﬂﬂ-t%lpﬁmésfﬂeﬂ}hﬂiwn to
| ynphocyte nay conprise. ne i bl e ampunts of natura

ki thejsiifled artisag/For msw bristivi e %OF Pmlftesgeﬁels%@ﬂmby ( NK)

baout 1 th
20 & st et Bhved &7 S B OB 80 B L B Ry o
sfmmmil %{B%amts@%ﬁsber Matl, @@uﬁ%ﬁﬁ%&o@@ﬁ&l o (583! Baunb &v' ng

6+phenofype I nstance, Wi ght
S aB__inm’li 37, (1995)} AU AGiuR@ 150 @8 123119(1¢3000) report ed.

Another advantage of the invention method for producing antigen-specific T
lymphocytes according to the present invention, via exposure of T cells from PBMCs to cell-
25  free antigen, such as a polypeptide or peptide displaying an epitope of the target antigen, is
.that such antigen-specific T lymphocyte may comprise negligible amounts of natural killer
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3-64'0 of the total cells in activated preparations
exhi bited the above NK phenotype. Further, 5
antigen-specific T cells produced according to the

- .invention et hod can be stored frozen after:

“activation, for periods of. at -1 east several nonths,

t her eby prOV|d|ng a-uni formsource of T ceIIs for
uci bl e | abel'i ng and i magi ng condi tions f

. r od _
mﬁ‘F PYPEqocal i zati ons of antigen in the Mﬁ@"”‘mm.

p i Me%l*s (e-g-doss thanebanh 0%, preferathpss B9 2beve6%hiod g srstergbly less

B, By °3°5?%a°f°fn‘fg§ﬂ%ﬂ%§8vtnéggﬁ% e
e'@ﬁﬁi FERtySe). MMQ&E@%%§E¥&MM&&B& 55> 2000) reported.

adm nistering the | abe antigen-specific T

| yanguhél @iy kol cellin hdi @tel podFiBikions SxhibRdd it BIRONK\pHeAVPE. Further,

adm ni stering cytokines, particularly IL-2, to the

S rreenteal-SPoUiicT opuseroquwpqgw@e {piteeinvention hrathio esh beestoredifreden pfter

erformn ste |1F§"‘1 of determning the dlstrlbutlon
of“C‘t"ﬁ‘é’"'lf%{ @088& 2R G SRR TRy FOTIRSHEENR #EoT A Tt he

L5 AP e Bl OB AN g

C Qﬂxel sime phtdad fof iRshde! 6 fol ot @gﬁr%ﬁiﬂ Riaeeht obella PebiddDE weeks or
adm ni stration of cytokines, particularly IL-2, may

benanth¢| uded concurrently with and/or after the antigen
specific |ynphocytes are adm nistered. For exanple,

10 pockaj? AB“'W“@M%&P“‘“@UHP@CY% scl oses adoptive

transfer of .i nterl eukin- ).-cul tured tunor

1| CF PR HPT T B PRy He s Orff MRSt 20
Mehied lde Tmpe&gg@% é&f}& 19[%rfp+nghhﬁ18§§dmllrlrst %ngew&ﬂl LL

Adm™nistratio ocytes into’t

 npER@larCR, B e aemedIR tsdwﬁgimlkhycyas or Wfedr@ defcf peARLAPAD,

25

including, e.g., injection, infusion, deposition,
i P PEdaterzniting the d"é'ifiwﬂmi 9 ghe Iebgleg Antigen-spagifif € lynphocytes in the
admnlst ation. er abl adm nistration is by

PR Bitermaiivey g e %wg it &py gith I cells, ‘\’fflf’sa%ﬁ'éﬁé’
i resut xﬂ;@'ﬂ{lﬂ‘éius ey é@(&ﬁ&?&%ﬁp%ﬂ‘v%ﬁﬂéﬁ&&ﬂo frokines,

i Nt raperitonea I n“some ments o

P pREAGHy IL2WEH bé maudeaaiom&nuﬁw@ﬁncﬂdﬂ Arebrhe 286HEA Hhogicer i g

the | abel ed antigen specific T |ynphocytes to the

miymybdeytece adnisigedu EérgrapplePrike S Aoy s, nupret disclbsagpdbtiee - 35

WD 2004/ 033667 PCT/ US2003/ 032602 | ynphocytes. )

i rﬁ‘f“ls%‘é rﬂfef‘a*h'éa|<#f9>mrﬁ‘i?§"m%§'ﬁ'a?@w’agbea HiPrtjeptp¥ith C,
supra |on patterns of the

a opglth\c/'é'flaﬁo ransv}ngmgh%seéif% preparations stinulated

agai NlmbidMbn of ' Gbeltd BRPIoLAS i iR mafiid it IEsuBRthed I GN
adm ni stered intravenously versus intraperi t oneal y.

~ variety of methods, including, e.g., injection, infusion, deposition, implantation, oral

ingestion or topical administration. Preferably, administration is by injection. Injections can
be, e.g., intravenous, intraderma_l, subcutaneous, intramuscular or intraperitoneal. In some
.embodiments of the present invention method, step (d) of adrﬁinistering the labeled antigen
specific T lymphocytes to the mammal advantageously comprises administering the
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The biodi stribution of the intravenously adm ni stered
CTL preparation in breast 5 cancer patients, according
to the present invention, was typical of an indium
oxi ne | eukocyt.e scan.. For instance, Reynolds, C. - W
et al.., supra, teaches that, follow ng intravenous -
inocul-ation of | abeled LG or T cells into normal o
recl i a large proportion of radio YA 8
t§&§§@§9§§% recovered: within ninutes inaﬁhg%%hﬁgéﬁ2. :
Del¥rrbaqytenigtraperijenpally. ofhus, sgissiesedin Philfips,C. iAn eiahaurqy s wer e
acconpani ed cor respondi I ncreases. in coynts i.n '
© HESTER B a s AP BPRel i AGRSE fmy ReGie fney]
S URIcfh pedtiBHRY Vel Qirfeddd bindnQthibialihtiknQbly verdolindplfthédly. T L
in the Tungs was seen wthin two hours after 1 nfusion
and hi T8 bio@stEtuGon@f thé iachivédassly bdbiididereAMITL. GreRE 6 iV BERstat 24
hours in lungs, liver and spleen. The activity in the
5| ueatysr pefients: pécatdiagito thy Piessnt inpébtipry wassypicld of an irdiumeind lukeyte
ocaljization of 11 'In-|labeled TIL was .observed in

metRs Fatmance Sppmalds CrY i 3pre Sjbps et felloving ifavegpus

S . t “rln-1abe d tunor activated
ot Pttaiol BRBLEG1 T bt s ik ARG hdlBbpofldr 51 B0
4 Raidablivie! (@8 tb B5VE) vafrecoRFed Whif mBStestBimduigh DelsiRGANEN,
but |iver images produced "col d" spots correspondi ng
t cadimattasy iathe binds @81k ansGypapddg conredpondinglin@eases ta couae inhlieg h
background of cells in normal liver tissue. In
10 o plpqmant livero SimHaly (f@ine ¥ a8t alf fuandi Terggediiat Incalization af e dabgled
adm nistrati on of various , |, hocyt es, the present
7 Rg B R B R e P e ety o G g,
r agdi QbRRE] £5h nofOin fahls, IREGRALRIL! B Fonfiiy AR m&-as&ﬁ@m _
recogni zabl e pattern at the first 1nmage, which refined
I tag@l75 houRMAI nolsfREifid160kizaton YE I Allabekady/ BT, @3 AbskSedlid heiHd@ict O )
each patient. The novenent out of the per itoneumis
r ajisdFinally SwisxR et 21 sypra. Oportet that ' Yodabelladramen pysivatedicittert el y
30% at 98 hours. Radi ol abel ed, CTL preparations
15 SEARIeo B R BRI Eaec | P POHPET £l 5 LAt PeentPeas
n : [ oy et | . et ast
B U Sl ) R KL ARy e
adéeribemighibadkbrod ofRblls &doimaRIvadissuy/ "Phocyt es according to
the invention is therefore particularly useful for,
but nde cohfragtitd theizeter] firglingy v intravenrodndaisEmOE varipat | ent s,
-36 WO 2004/ 033667 PCT/ US2003/ 032602 particul arly
_ ovaErhosHesctAnRieeEnt igurpiors Rave found vt ipteppsrifppoallyiefised. srdiglalicled i ssue
es _expressi. the target cell antigen, such as
20 | RIE ERo Bl SRl a Bl B o G Pt it oy
| % BB ERs se‘teﬂﬁdafsrlycﬁglﬁrﬁcﬂ&o BRA R85, CRLhSledie bR Pr i OF tO
i ntraperitoneal surgery, to identify even netastases
peritoneum is rapid, approximately 10% at 1 hour and approximately 30% at 98 hours.

Radiolabeled CTL preparations localized to known tumors (from CT scans) and to areas not
previously identified as tumor metastases, intra- and eiua—peﬁtoneal. :

25 Intraperitoneal administration of activated Iymphocytes according to the invention is
therefore particularly useful for, but not limited to, subjects such as cancer patients,
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that may be too small to otherw se detect
non-invasively, during follow up evaluation after 5
surgery before begi nning chenot herapy, and during or
after a course. of chenot herapy, to evaluate .

- effectiveness of the intervention and.indicate the |

- need for additional or different. therapy nodalities
bas n lack of response of even small r ki "
"tﬁ‘éngg‘lm ¥€es. In yet other embodinent's ofg{%émog‘gzm
i nuagtivhlactyrpvariat daurek patiphie having jntraperitonga tissiesrnagses epressifgshe target
| abel ed antigen specific T |ynphocytes to said mammal

c offB ATIERs S StfPHPSEES PAPTTEiog hu=O FRrife A sracfr ipgance, the

i nfraveno X .age l. j h,er i nent.s, :

ad?ﬁyeﬁ?oéltmé*rﬂ?‘ln%ulg %gl\ée%%(?/%ip%% )r/'%&éegf slprﬁ%# govl%eﬁ%gs ?'i/g%aﬁrt er- .

C O ¥R irlaP BSocAEAT 9 bisidrikd daiBiot Ron GvYH/A, Qi GAL® uf atbabidh SAEMEI
met hod such that trafficking of the | ynphocytes is
5al tuerme tefoobepiatigrthénetheralty] and dutisy dr afgr 4 dogse of shapdiecyy, ©S

wi t hout admi nistering the glycoconjugate. Thus,

| nevelpatreafipairerpss Fdhs|interventiop ppd Rydicate farped frsgdilitgpa grafifferent

lished.. 03/.077864 h. 14, 2003 (hereby
B3 B S v RSt bt 1o B FrRE Sy e ence)
di scl 0568 ofE LARESeLO8 1l ik &G ol Bk §lY @ of RmiofleSfmeC ells.

d ycoconjugates suitable for use in the present

| NMERE ket Pen BRYIHOEyE fHOG et kifd HiaRiaReapHs@ AdmiliMterin)@e gener al

formula P-(S)x-Gal wherein P is a peptide residue of a
10h ubmaphoeytes intravenghsiye ddvantegedusly, drsachSmbodimgnts; adpiyistgipsthelue  of |

a human serum gl ycoprotein; x is an integer from1l to

1 0mphagytegiatravprouslyfyrthercoansises adayinistreing aglysocomiugue e S et es
may b tially o onpletely 20 asiglylated.
F ot b B SRRl leofilel b iing e
aSkyainelyRl Winds ﬂmﬂﬁiggrﬂg@@g}c&%ﬂj‘aga@.dmé InBhRR00 ARIIREHEOH 6bS -
The gl ycoconj ugates nmay be administered to the nanmal .
I NPGIVIYB95/07884, pubbutrel as WIOHBHNX78641AG on Mieknl 13| 2003 (hdrebgintdi@rated
antigen specific cells. They may be adm ni stered

15 p ifesndn itsgRtiresy, byyplerence)disclpsayrasiads fQr digoting cells éo tacget cells.

admi ni stratjon of e cel]s. In a typical enbodi nent,

the 2eTebEls Mk o= Rt bl nRabt PR s rab st

C Elylthe gdrid@1 ShkaMia PLERGH SALESP TRYpRE BT F b &G Via any

suitable route. I'n preferred enbodi nents, they are

adgycoir@diedne § isjp algeridsidiesol 4 iomatsatm glySfrodih) x20M4dtd3a Z60 T to

PCT/ US2003/ 032602 nore preferably, intravenously to

t A0 ppd ankis salagtese pspidiienBiie plycoponiugatsempyrbe gasistly o aepeplstelyon.

met hod, ., adm.nj st i on .of an_asj al ogl ycoconj ugate, .
g evigiee. Sty i Camroureaarodeds ettt

Wi ﬁ‘#aﬂ%@)ﬁ@é&%s adm ni stration of antigen specific T
| ynphocytes, particularly

The glycoconjugates may be administered to the mammal in any time frame relative to

administering the antigen specific cells. ’I‘hey. may be administered before, after or
simultaneously with the administration of the cells. In a typical embodiment, the

25  glycoconjugates are administered prior to the cell. The glycoconjugates may bc;. administered
via any suitable ronte. In preferred embodiments, they are administered parenteraily, and
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CD4+ | ynphocytes, prevents such | ynphocytes from
accunulating in normal lung and liver 5 tissues.
Addi tionally, adm nistration of a sial oglycoconjugate,

such .as orosonucoid, prior.to or concurrently with - -
‘intravenous administration of antlgen specific T

~lynmphocytes.according to the invention, partl cul-arl y -

10

15

20

f2 @gocyt es, also prevents such Iyrrp ‘35’03{65
acc uat|n in. norgla Iun eIsem%n anC|n
d@mevféﬁcvb%fﬂ PEPgy p e i s

oa%:%{]nh &auglp&&fgxpgﬁﬁgl?cggmwte' sgéﬁ Q§asnllgor!>sgm&9iq [o or
aspe

present Thvention provides a nethod for:-
dednSifertap Glmﬁvéne&ahmzlmgm oBanEh $peHRAT}hrh6ey@d) f)drtgﬂﬂlyl n
which the cell-specific antigen is a tunor-specific
agaD#giemphocydg mtntagxgtdugﬂhycyte{ frren agquinjilefing injngrmal lung and liver
tunor-specific nmucin, such as human nuci nl %

a Ftgues.t Alditipnaiht Pdd%“”i“h‘i?ﬂ ﬁfé‘gj’é]l’igll’ff’@‘ﬂal‘%&?'s‘“cgﬁs ‘E?ff”f“l??} PR

nﬂ'ccf"?’?“‘ﬁ‘*f”\@cd% o vé’?or‘]ls ?“2"" qga%s'm oV e%ens e?lggslgg%w 01;n)Jilz SEJ)?JS? al |
AgGNQGANLGH, PRARGRS 15 Wb RSyt A1sbpr&ast such iiiiocy ARG €as,

prostate, stomach, colon, and ovary. Advantageously,
t BRurhul¥i@d 16 hodrial 1uﬂpﬁshxa@lwuus¢nn@maguemvanyumg;emchvﬁ&m splien.
that displays an epitope of MJC-1 provides T

| ynphéchimssgasrrpitopsiarign@®® + | ynphocyt es that exhibit
IVHC unrestricted cytotoxic

f b h
MG 1%“5‘?“%%15@’“ St e et Pt B s ot eictng
S“Ee'ils?m peCIh%llﬁﬂx'é@g-s m&geﬁisgmgrs}ygﬁcmgéagnltl on

IC peptide epitope on Furt her,

WAH\QMge&Qly Ss‘he BatigQtis ﬁ'nmor-sﬁeblﬂd‘ BucinGhhG! RE@Smicha MOA)O) and
muci n peptides stinulated cytotoxic T | ynphocytes

( B¢ beptidenmmebdepicilad an ppiomof MUAONMOLCE aaisosélled MUCDBMLS)
from humans w t h adenocar ci nonms.

peRsbsligaep BlyRgPralpia Bt s YRFPESHLUEP! ﬂ%@ﬂ?“é‘?‘ﬂ“&‘ﬂ” Belodng
cytot oxic ceII n cific
A IP Ipﬁ,st% L&Jah S PQbvaly! Qa{gﬁ%mg%/m@go&,@&

(antr- afl on. hese aut hors
r %_Qa%éuﬁﬁg &hﬁﬁunsgéﬁleﬁega@e &hctaéplgﬁ anlefifopddf SAUT- RgvideCle
stinmulated cell lines was non-HLA restricted (i.e.,

Myphadsfes toipfiSig (D byokphocyiels @at cebtbitdMHCagestidted gpetaxdyitpior
I mmunogen that provides anti %en specific T

| yapbravéng the MTUCH ppitags b Masgiae Blapce & e ctrsy diéi?t%‘temcc ity

t hat I 033667
L’%ﬁ‘?sﬂ]%ﬂ) ¥ ng’éﬂ% tuaﬁ‘gmﬁwp u?ehe@'%lp?ﬁ?éﬁfl on" rreﬁ{ é‘?,
PLRAl G .3t 6l BRERICK mﬁcmmm%%méﬁc%ﬂﬂm

patient,” Tregardless of backgr ound
A@kmmﬁ@gﬁﬁwsmm mlofidnudieacalsiEBMdsHRndfmme iittadanaichass.n g

MJUC-1 according to the present
Thus, peptide-stimulated T cells showed expression of cytotoxic cells, which was not indaced

by nonspecific (anti-CD3 or IL-2) stimulation. Further, these authors reported that
cytotoxicity of the mucin-peptide stimulated cell lines was non-HLA restricted (i.e., MHC
unrestricted). The advantage of using an immunogen that provides antigen specific T
lymphocytes that exhibit MHC unrestricted cytotoxicity is that a single such immunogen can
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i nvention, the immunogenic peptide displays an epitope
of MJUC-1 conprising an amno acid 5 sequence that is
a circular pernutation of a MJC-1 sequence that
conprises the sequence (expressed.in.conventional:
- single letter code): (SEQ ID NO 1) PDTRP. T
‘Advant ageousl y, the immunogenic peptide has the. am no

a%&o‘ﬁﬁ%nce (SEQ ID NO 1) GSTAPPAFM&Q‘R,QZ'EBPM&

Q her -1 i pmunpgeni ¢, pepti des, erivatives _
it s e R i SR recsint LRt oy Bt o

di Gk RSER MBICH , -for instance, in 10 United States .
Patent No. 6,600,012 to Agrawal et al., and United.
- St at esARaidtgedusti\eor loliZedeh, of &8s exprexsinaVIoe-i Ebc&&mgfslt) the prbsSﬁ ued
February 5, 2002, disclosing peptide mmcks of MJIC1
or inyspinaythe immpnogepic pepfideidipays ytvpithe of AU CHigompyisingleheaehinio Acid
cancer vaccines and used in the present nethods for

S cafiletee By ashireler pegpufptien of NUGH sauenesthaigomarses hefspagence

- ' recoanit i I ee 15
e PHREERE Gl R BRELh Uh DD, Rt gy o
a nﬂmﬁﬁé&fc%%@e%aﬁhct aﬁfﬂlotaa@&:ﬁklﬁp %SE@ fip NbN§t ance, _ .
WC-unrestricted T cells specitic for nycobacterial Ags
h aSSTABBAHIGVTS A PRIERPAP f OtbarMUCHIEmyiogedic pdptideb it deri9ftives '
patients with rheumatoid arthritis, and frommce
i rFRREERT D2 ero\Rf sp in thpRreserh investigngidistitsesrelserthersfer instance, in
M C-unrestrigct cells have al so been isol ated that
10 ardenge&%a&s: ?‘ft?nkzﬁ? ggm’}@zsm SfRR 4e Uf"b"gg’étﬁs Retept oy 6128y s,
a DSmRESVAL r lilosi &R} d Q_prenyl
pyrophosphh%@??&%gggﬁg%???g?agggﬁgggg r#gﬁgéfﬂﬁw&
C ehic& plpite® whikiscan ReRNddd @SetctrRRGinds Od used QTR p%%‘enﬂﬁe@’o&i £8}S
such as avidin and nyelin basic protein, as well as
f encer prtigvipept i de Ag such as the henme noiety of
henogl obi n. Several studies have al so described
ar sonat Xt nsianees ofAeRsriBe MEHurestsisted Fqognitipn bave 4l besat can
r h 784 | e, gf nol | es.
1 R e D bR BB T R 5 e B

h as@nch QEHC-geRadatiadsiatc féthyeobadatt iAfg.J: Havedeen isBhted £t
car bohydrate noiety on gl ycosyl ated peptides derived
f thgmyoptid flyiddfipgightawithsheommdid drtiudtis, aud frdtmitifhenpd Ve N.
-39 WO 2004/ 033667 PCT/ US2003/ 032602 a. Cenerally

- udBPhrcteapr PpraesiaMECyaEsticls E pellf kavagliebeen isejated|tat aom d

cl tricted + and CD8+ T-cell responses are
" e o LS B SR B i ey SRR o

20 P @ichyPBedphdiphaN - dpb B MHE nrR@ELd, £ LeBY have also been described for

complex proteins such as avidin and myelin basic protein, as well as for a nonpeptide Ag such

as the heme moiety of hemoglobin. Several studies have also described arsonate- and
fluorescein-specific T cells that can recoguize Ag in the absence of MHC molecules.

Carbohydrate-specific MHC-unrestricted T cells also have been generated that were sbeciﬁc

25  for the carbohydrate moiety on glycosylated peptides derived from the vesicular stoinatitis

virus aucleoprotein.
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interest, therefore, is the generation of an antigen
specific T-cell response. As used in this 5
specification, an "antigen specific" T-cell response

is a T cell response (proliferative, cytotoxic,

cytol kine secretion) to.a given antigenic stinulus,
such as a peptide, which is not evident -wth other

' st‘i,(;%u/omg,?uch. as peptides with different %pﬂ%gmgogkg% _

C 1057

sequences (control :peptides). The responsiveness 0
the T cel | 2 ¥rsplaueflemispyy assessing t he appearance of

cel | rface. I ‘hat. are acteristic of .
T-cel | igucg(e'fs\?%c 10N, _#aﬁsas”d%?qﬁsgl,m °‘fgﬁ%{”‘? GHeF dgeltrgponges 10
CD2:5 inpiehnfHoG FnrBb S BorRS SAUS: 2 HrlBty KM bedi Cooh Al parsid DS
present methods apply generally to a great vari é'{uy of -~
aniniege1Berefohd) B3te genbrhtiof OMS antigdYpebific Dell RS YA AR in this

chem cal constitution, as long as they are able to

Se| treqiffcatipn,pa taatigen spprific] T-fell responsmisad crlbespons(erolitriiy, Ay
contain at. |l east one T cell-specific epitope.

Ex Ly YO IPOERR o 285 %ﬂbcégﬁnwdsuf%m‘ Whighis not

c LDl ciall.y conbination

B Gl 5B B B 08

P €iRbiided. The dedpPHiveteds bARST AN mEk WG Sk E DS appkfiinQloy Qi C

and antiidiotypic antigens are specifically

i nwifaelmoleculeythit gre cisraagistic B T-cellhadtiodtion, tncliding] ke RDELkIQB! Y

advant ageous to use the subject nethods include tunor
é’?i’qu@lfﬁi?r“s%f’F@SWSmﬂ\e@‘-usual ly native or foreign

ant i geHst rev\@erilt%rghc%e cor rl?l ated wi.th the presence of a

tunor. T Ras miChoR PPy SRS AR b densyf anigas Thpse ptigens(

di didy @& satabiRiny BEmR f l..tissue hey_are

usef ul not ﬁlonlynl y ig@%ign{gghnégsi@,g Eue?g% bée()wg?y”a“@"ﬁ?eég?

f Gmmbrdeedsgpe ihdyGnay dohifih MEad: brd M cell- MR epitfderrdS@arPnndehle

present nethods to generate a T cell- specific inmune

r S3Ps e edfEpa parsidest cothelydratent livigeand espsialiyconbiptiors arreofas pect

i nvention. Tunor antigens are well known in the

of , t.h ., an .
P 'c‘ﬁaﬁﬂ BRgram2pRpRs A PENsHoadPtides and gxtopeptiden, ioypic endi zed

25

angk: . . . s of great interest in the
ggﬂurw‘?‘g ilc%ﬁ&%lg%hﬁéﬁ%ég@ﬁég%i c 25 therapies.

Non-! IAﬂtiﬁehd‘h@ai:E?(\ﬁﬁmlit@_Suld)lfc highl R an@Bdob IS @&uBiect meth

carci noenbryonic antigen (CEA), -40 WO 2004/ 0336
POTIiSead 2teR ABar apigpstratellspaeiof foeigamtijegerhic RSA)
mel apona, anti gens (MAGE, BACE, GAGE), in addition to
t KR PUHBTRT DG Heri TrRSmUCk plHmog antigsrelusefiyC- 1 ruci n

. anie . recogni zed a otential
20 i) BB SRS B R R tBipost pnr e o

nd ﬁ@@ffor@fcraﬁédm&%@nfﬂme us;r é} e pm&ﬂ%eﬁ)@ %décdlggta T%gll- the
specific immune response against tumor antigens is an important aspect of the invention.
Tumor antigens are well known in the art. Indeed, several examples are well-
_characteriz.ed and are currently the focus of great interest in the generation of tumor-specific

therapies. Non-limiting examples of tumor antigens are carcinoembryonic antigen (CEA),
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5 invention relates to use in the invention nethod of
a "MJC-1 derivative" which is capable of binding to
either or both class | and class Il nolecules on the
surface of an APC. "MJC-1 derivatives". are typically
pepti des or peptide-based, including, but not limted"
to, MUCG-1 peptides recited above. A MUC-1 derivative.
be a, ragnent of the MJUC-1 protein.

éﬁﬁ‘@ﬁ S may be ycosyl ated -or un ycosy?gvsé(gymﬁqz

ac FEFigapediamien qu@ » IpleagRA pRtispns (EMEE gﬁGE JOAGE), dnpddivicn do

W t hi h Lavention e obt ai ned fron1pur|f|ed
I\/U(t,hfpre T‘ﬁ?ﬁﬁ%cé@ﬁgg reconbi nant DNA

met hod QhRgY muckhShén KIBEAAES h@@a*sabd?&wﬁ%u%&%ﬁ)& &rg&‘
pr ot eases, such as pepsi n or papaln
fragﬂmnhﬁmmkﬁ@mﬂaymﬂanamm&m&km&m&hMmbMe&&@ﬂﬂQhﬂaBt
met hods. In addition, MUG1 fragments enconpassed by
5t h @VW@BTE‘FFES t ermemwn@awﬂb‘éofaw - dsivatize! whish is gapebie of -
ted tlde synt hesi zer such as those su I|ed

&p i 59 W clpss IA’Bﬁl"?s Japolspiss %*fesﬁ’é” ?&B’I‘ H’ﬁ‘ol
Pe Qédvgﬁes%&ﬁgﬁy %ﬁgdg ’basg{ llnct:;llrl'(gi but

manual |y, u5|ng a See

Cey&phdes Rtiteddbove. A M'U(ﬂfﬂéﬂﬁhve M‘eﬁ@xgénent%gac M%éq p&lﬁ@ﬁh

Addi ti onal MJUC-1 derivatives suitable for use in the
| néeamertomayiretlirogsiederengldegad I edoriianceAgh &iepeseft invention,
upra. Moreover, one or nore anm no acids of the core

S
105¢ t%w'thw pyentig) %Pﬁ@&mnﬁrﬁem evidied MUCH oeMEGh predugedby ve

manne at the requisite T 20
Co St BNE mefiod o8 Gl kol e G
subski c . f ] roups
of p%m éﬁgxpgg:r&gsm %ﬁ ngw‘i}gﬂgwd%d 8?6‘;)\@5 g°n g ? (c)
S, méthods In aMItl(ﬁldskU(Fl ﬁ%metﬁd’]:dco)&%as{e@l)y thlelresAﬂt iRl ioRean QJ]d (f)
D, EL N and Q Sone preferred substitutions may be
rreBthos it rygjng o autontaisH paptide septheptzensysh as thcisd susbliedricmfiercidlly by - P
As described above, these
pre?g%vgdﬁﬁB&%Tﬁ%%¥%ﬁg?WV3§mﬁﬁ?“b@”ﬁ??ﬁb@?*ﬂ%@b or 25
P 3dnb Y, hudhn %La{ e il eTe IR
t he ar% elg@géru’ ﬁ?c'?oql gﬁ%g{%%ernk% stgé)%glest °ll\}%%h\lg% and
MUG2:255l@s78) Abditiors MUBN daeadGhifblefr 0 e L@En'a@n hRb&GH! ar
wei ght pol yners, -41 WO 20041033667.
PW*SW@@%OQPM S vves,Duqu fnyre trhiyd seideof e y@Odeqencd N
addi id nodifications are preferred because
th'a%y gred P‘é PRY P APWSLRYC BHEE SRR s&tiw@ﬁsmhﬂramm@teﬂon

e S IR RO S B

25

pur pose
| | gidupstladhifiy aciB@ laE.tAQ V] L anlll fbb &L ﬁc) SESRLL F;F%%%Vb(e)
0

decanoyl groups or, nore generaf y, any
s . Krand Rednd PNk MMQLBO&I& prefered substitutions may be made among the
following groups: (i) S and T; (ii) P and G; a (iii) A, V, L and L
As described above, these preferred MUC-1 derivatives may be glycosylated or
partially glycosylated according to methods known in the art. Moreo.ver, it is contemplated

that MUC-1 and MUC-1 derivatives can be modified with large molecular weight polymers,
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5 polyunsaturated fatty acyl group. Also illustrative
of a MUC-1 derivative suitable for use wth the
present invention is a non-peptide "mnetic," i.e., a

. conmpound that mmics one or nore functi-onal

characteristics of the MJC1 proteln I\/I.'rr_eti'c_s-ar.e'_'

gener al | y water-soluble, resistant to prot eol yS| S,

non- | mTunogenl c. Confornmationally rest r| cte
X?FO@’%?Géam c peptides which nminmc micF ooff%”m

p r geth escrdlygthylepesboelel Snnddition) lipid nlodiBeationsret rcfeied Bedause they may -

descr.i bed, for exanp Sar ago et al., Science - o
%“C‘I“f@f“’("f@‘!ﬁ'ﬂ“m "’Mff“’i“(?g‘? g‘i‘a‘ﬂ“@ lipogpames. %FF’P%@“ are .

al %Blcgeg %ﬁmll tﬁg ]ﬁlqiosc 11 LQI( alt %ﬁ{olﬂﬁg r e § 1 Llll%%s oyl, ?tga?o

refers to a glycopeptide
i nmumdympduﬁsto%ﬁmg&aﬁmwutst;oganmted%dnsaﬂﬂeh&at i ves.
Such a carbohydrate derivative nmay include all or part
Sof polvesaprtet) fottydyl atoep. tAlsa illuststva bt @ Odeti @utitei@itabibMdnsd
protein. Mnetics that mmc at |east one property of
I\/U@"lﬁ‘?:%{?s%ﬂfdi“‘&t“é nREReP e SRS L ya coppoend trftpeimisk one bre d
artls‘3 uonahch e.%? n|1%he at ot her anti %ens may be used
f ol oF RE G EnaFatT o & £ RIS et et gl paerally,vajsisfoluble, o f
S Ueekistibio b@RBIFsis! A& hdd SmunBithic. Rotorondi mmtx g&i gc%% organic

non-self (foreign) peptide antigens,

anpép@d i Shidhitiiic MUCHIciibbe plothide in ackiddah@ MﬂUlHib@J méiﬂol’ike r
parasite. b. ldentification of other useful antigens

lozodwmwmmp@ trSeregyeing all Saisfes!253: MO2L(1901)PIMINE NéarboMyidae d'S

15

25

be identified using recognized nethodol ogies for
Vimdlopale:ig F%tﬁgplﬂﬁdc%w qeg s s sgd hepoin, tefars fofa efyprpentides t

t owgsnaxm% iR S SORGL L PRAAN A B8R At ed Wi th

a particular eprtope. 'S appro
MU &abboiymte béiativahd id-RibSi B ot QRN R tlaYis RLAAHE &Y
antigenic stimuli. Hence, preferred antigens are

s nHPC-1 potemeMingtics thatyrpimic atlldayt onp@pdrtsl RMIOT-1 @ebpliydee may also
deri vatives on the order of |less 25 than about 100
aWaci ds and usual ly less than about 60 am no

aci ds.., 004/ 0336 CT/.US2003/ 03260

Accordi” ng io dpc Ao og"t °LE h RS B °“56‘ﬁ8’é"2°§e‘1‘?‘é?‘1“\9ﬁ
(| @@L T-2dnt. E%ﬁleﬁﬁ&cbﬁﬁ&ﬂ 1%1'31, 'mft'm‘@got lithited thIQ)Sl &ﬁgl'efgh)t y
can be further refined to one or a few specn§

e preptigp@tigenOme peplidesstigens e s Vs ninidly Blctéifi dp bthdr @@Asyet ic
treatnment of the large antigen to derive smaller
anti.gens. b fdentifigipn of etper usefubagigerst s of . protein anti.gens

g can bewg{e gli ed b conbi nant DNA techni ques and 5

0 assay el agiga WP%‘VEE’&TFFP’G??P'&‘}“% e ésniffdisasyer

S '@o@z@&ﬂ&ﬂﬂ&o}:&%&&& %Hsclecell re&nses 1¥1s ofr Interest to generate
a more specific response, associated with a particular epitope. This approach allows the use of
much smaller, and thus more economically produced, antigenic stimuli. Hence, preferred
antigens are small molecules, typically peptides or peptide derivatives on the order of less

than about 100 amino acids and usually less than about 60 amino acids.
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syntheti c nethods and assayed. As an alternative to
t he random approach of nmeking parts of the intact
antigen then assaying them a nore biologically

rel evant approach is possible. Specifically, since - -

~-antigenic fragments which bind to MHC class 1 and/or -

class Il nolecules are of particular inportance, one
- eXEIRb kY APPT oach is to isolate the MEC POL&SHESs0atO
t hensel ves _and then to:isolate the peptides assocl ated

with t RSFRMReSarhef k39°W“t‘Nh%a“r1’§’f°r?d’a“V°\%$ql§““th’?s bgea |
furgher [ rly usef to es f 1 upor:
ant | geﬁds {uhglng?cgﬁj meﬁlhed T fﬁ Bri REFY> Yt
C@n{e&odlﬁvoﬁ'eﬁﬁltdolyhd REAMEN HHit $:5de B énh@de%ts{ngﬁlnang’gens ‘In
interest are provided. In a d|t|on it wil

r e @dsiifion, freginetth eftpropivagtizens tinte Eonieg eﬁe@m&samm@chn@ﬁk nd
(or an APC)f such as nmacrophages, may be fed | arge
"antiYEHe e Ypﬁfe?“!ar eFHePes Merpavert Jmalh prtideEoan bepepduped bydmvittch e

- St QhhkddiGhe ?x{d'asasa {ggmtanemg met hods. The MHC cl ass |

or ¢l ass 0 e &0 herioarp wgropsh gt pakia pags of

st &Einkaﬁgnt%@ddle% 445inB Sheakt AQUR biIRLDAMS  body

affinity (MHC as%’glce:l fic antib Ej |gskwaﬁtlég*noa‘g’hsﬁsIﬁ)ssti

C hB@rifitallyy sigrp hlhgentcﬁﬁbﬁhtﬂﬂﬂ& bioll &Q}ﬂm ﬂﬂs ¥iior BiRds ﬁ%ﬂe&&s are

then treated to rel ease bound peptides. This may be

ac B AFRTiieinDRriance onerxerniety apiroabh istgdsalais the MBI mobbiudes Ut
?’ nterad?tl ons_between the bound peptide and the MHC
RS 2P ‘°é%?§ﬁa1°@w"%“ﬁf@ft@+\g@mem wsally. tjtrmadtodi ni um

chLV&[( various salts and extremes

in p}-f)&ﬁforﬁlwpléeg% escurla(re 'ésgféﬂe I ?% O P Frer purified

usi Ng HABYLRA Enbtﬂ&?élth& Bﬁmﬁxﬁﬂ Eeﬂp& b Gellﬁﬂéjexpr@s%é tpec%gygen of

affinity (using antigen-specific antib

‘nmeinteed et pgvides. In ARidonpitiwillbé xe@g@zepmmeagocmynug&rtmnm
subj ect ed to sequence and structural determ nations,

usf orfab)f. élﬂ:b P%naﬁwegeﬁ @ay bg érq lpesa eql:lgtgs (og@g:lons thereot) and

S R T R T

DrRYBk&on RS daifis B APESWAISRAL ALEH il utl: gﬁﬂpl e

and/or class Il nolecules nay
Wi spdgific Bitibodg@guisheaitSgaphiCtdihiqles. Isbrhted MME in6l&kules arediin VO

. 2004/ 033667 PCT/ US2003/ 032602 pernutations of the

d PGP Fisete Laupi pertides- Thismanke appprapished by adapent Witchgab dme
an .usin el| assays
" B ARINERabiS ks S0 vaa%@pdtneggﬁc%e}wwrem@n of

20 ycﬁ@:'@éﬁ@if&a??w?&ﬁ% Chl ik, ek ifiopd GRERLaid 1) ngg Y De

25

5any|abe nown I n the art
W Thépeptided Teleasad kanbk fofker ﬁﬂd@d-ns@ﬂdb@iﬁbﬁlﬂoﬁﬂogmphxc and

antibody.afﬁm'ty (using antigen-sﬁeciﬁc antibody) methodologies. The purified peptides may
then be subjected to sequence and structural determhadon;, using for example peptide
sequencing, gas chromatography z;nd/or mass spectrascopy. In this manner the
sequences/structures of the most prevalent peptide epitopes associated with class I and/or
class I molecules may be determined. Supplied with this sequence/structural information,
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indium1l 11, typically in the formof indiumoxine, is
used to directly |abel |ynphocytes using conventiona
met hods well known in the art and described in
references cited herein. However, —various other

radi ol-abel - based net hods known for. inmaging of cells
within the mamalian body al so can be used, such as

g detection via SPECT, as disclo _

aM)%(m&%\zzl' et al, Supra di val e coba??g"dﬁ{ec%l on

us?eﬁb“ ong of e delmspd ieguentt g peyidh A g 3fope and s vty

nostyryl ) pyridi ni um conpounds for

g{gTT%%I f‘igﬁ‘lg cell rmenbranes, for instance, a :

rad| Oi &0 PBeliff andl RAEiRE, 1.€., 123L 125 1, or 1311; or

a chel ating group conprising one equivalent of a

nmet aI | The label dsedfosdstecsjpr ofdymphocgtes atcordingitode p@Enifientiohedydt ed

by pol ycar boxylic acid, as taught bé} Lanbert et
5a| any Ia%'fmn in {h; arhfof defepting poljyighin ﬂ&etawﬁtae dy (oaYepigntlyys ed

in I.0 ect | _
us'in&ﬁg }ahr%c'ﬁﬁ b Ofgné(tr;kon qi"ﬁ’a%” ¥ “s m% 9 l?belgg?pﬁ'gfy‘f’so%‘%e
acsohoeﬁioﬁaﬁimlm&e\kéuammn qudembed B@Mﬁce@tmalmn supr a,
wherein either a | abeled Iigand capable of interacting

S PRdieter, @ilohsybtiad ridioldbbl Based iyl REyn @S inttging sTicalk @iugchnd O t he
mammal so that the | abeled ligand interacts in vivo
vvi midmntalian bodyplapdan beyusadssuchapgallinm-6dptettion vig BRECE gps disclosed by -

%’gﬁph tes, or, the labeled ligand is contacted with
1°t dergy wpﬂho‘e@m il cobahptepion R T of SRS fisslosed gy ed

IEHIEP %Y gz’f ar %ll a%ﬁlﬁgcomgo&&q’or%oa elling Ehe | abel

amma enitter,

e 1Bombrahéd) C%brtﬂnaéel L,radtoﬁ&bpeehbwl e~9'9m”1toe9h N2l bk Sroy

i odi ne-123, a positron emtter, e.g., fluorine-18,

C adolppriving dne cqpivalem df armetalhizdxonsmppmgne t'iicor fiTeeehblakd bye. g.
gadol i ni um -super par amagneti c substances, or hydrat ed
| RO CarRGRRIE R RS AP E NI STPCB £t 2y St s ty based contr ast

15 mat er Iﬁle{naUVQ a&i@ tc%l'lscglf }nlthggr%vo onme 84;16119’%' F gjeled

| ynphocyte ermne an i magi ng

t efdaif Weng aBbel mdaﬂtwnasmem fol¥R a QR LR ki s Blfiont By

P e g%ﬂtﬁhe TR A M SR ! bk

2 Outih ©3B,6pfa, RSl 48R0 0 BheR3 H@ﬁl&apablaafmtma&lspeeﬁmm&.meThe
i magi ng technol ogy used in the invention nethod nay be

s dyrebecies adpinigrd | & Grom scclshibs latelediiparstinterarttiininmuigh the

t
R e R
20 A9RERAL B viff anf BEfSiRimg Ribieh l}ﬁpdaa&eyxremmmfea B cleHfabns.
Further, the inmaging ¢an consist of single or serial

S CEMBIBibel i £ 12636 lifad é26 beab.g. Qlgarimaited, 4., ikaehy115 camstval t he
manmal . .Advant ageously, imaging used in the invention
medPindefhnetium-99 or iodine-123, a positron emitter, e.g., fluorine-18, carbon-11, or iodine-

124, a magnetic material, e.g., gadolinium, superparamagnetic substances, or hydrated iron
oxide particles, or a density based confrast material.

25 The distribution of the labeled Iymphocytes in the body is determined by an iﬁxaging-
technique. By imaging is meant the detection of the distribution of the label in the body by
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conprises a total body scan of the mamal,
particul arly SPECT imagi ng of "In-I|abel ed
| ynphocytes. Preferably, the dose of the |abeled
| ynphocytes administered to the mamal is about
equi val ent -to the anount of |ynphocytes present in
- .about 50 to about 75 cubic centineters of 10 the
S whol € bl ood such that the appropriate anmunt
u‘%%ﬁ%g"z’fgf ivity is admnistered. The ano%ﬁf’"%?w‘m‘“z
r aapwwvweywé‘ﬁ B¥Ei38 tegbenipey ed in SioinppEonums o eay e wlastedoy
det errg ned one Kl lled in the art w thout undue

exper| ctong e Waé"eu‘i TpsopaRCe JRATIDE. zRPsftS?“ emission
f
r %&%@Q R gompmo about 9%8%"?%‘03 eo'n};‘f' Bof

i ndium 111, about 10 to
t eoftfictbtieL) Mx&, théibBgig cln dofdisEud Qble of BridlCdatsHAS &n O total or
i odi ne-123, about 5 to about 10 nCi/dose 15

3 odiriipbbofipseans ofske mamgrdl. Advaptigeensly, 26agivDiskdfio Se infdnticnmicthed 18
and about 20 to about 30 nCi/dose carbon-11. In :
c e FERFIT BB ar e oihe mammel psrtisulasly SPRFIdmsgingioh i Indbelpch o
| aRglgdydymphocytes can be wused. In some embodi ments
i magi ng conprises at |east two separate scans, wherein

each BR{eAbIy) iR d&E SHfihe! Ia%el&ﬁ;'nﬁ)ﬁ(;cﬁ& aﬁ:ﬁxﬂi@&rtzﬁg Bl 5 1s about
consi sting of radioi magi ng, nmagnetic resonance

| nmgmign © ARRDy OIS yimlooytes g i aboit J0ASTDEL: ADAbiE ceﬁnﬁﬁ?é}s ofnd
X-ray conputed tonographic (CT) inmaging.

10 7\ the fbisgy %e%%wod {uph thatbhapprasietd rpqupftofradionstiyityig adgiddigered.
oin,hal ned f A gﬂm WO, Oor nore separate scans are.

npared, °Fﬁ’é‘i‘.°5"ﬁ%sé’l’°“6‘§? ’Sat%?r“éféé%“@ﬂﬁéfdﬁm‘%‘bdartea
f r Qfled™ a single di
i mag e@%?gﬁgﬁgﬁéﬂ nite H%tg ‘gte %aag]}ﬂg S tef?fm;g’gs‘% 10
t Oabolbd s eh2BAIES. PmCildds YERIAPT 1 | abdai 101988t 36ThGRbLSES
| ynphogr aphi ¢ and organ i magi ng nmet hods and 25 kits,
pateshpetiv-8%. phputrio dbpy iwmEidosetidvind-1£204bokt § nyEhans Wi nittidlgges aphy
LOr, tic resonance_-45 WD 20041033667
13 PGS0 Pt e ST BoBRS 1 SxiARoE} O Rt PeCidose

S t I,m8 u r 0ss
bl DB e B B B B DB
speeai fic anti body i magi ng agent. Mire recently, United
States Patent No. 6,490,476, to Townsend et al.,

i ssuedu sdde cobppdimentGmagROGpritee & thase Svo acpwerhm atherBirdaciand

X-ray CT tonograph and nmethod for using 5 same for
é&‘lﬁ‘%ﬁs‘ﬁ@“ EtecEh B PheErneRgEsn et fdieimesing hagndipregnasieng| e

o d | due t t |
20 ¢ Sl SO ftoR 9%1?;Fﬂ)@eﬂgﬁﬁi%ﬁw%#n%%gﬁd

P Qhghs ONdvRageously, in such embodiments i iraging data obtained from two or more

separate scans are compared, for instance, by a process in which data from multiple scans are
fused into a single display image. For example, United States Patent No. 4,735,210 to
Goldenberg, issued April 5, 1988, discloses lymphographic and organ imaging methods and

25  Kkits, particularly an improved method for iymphoscintigraphy or magnetic resonance

-45-




of the patient for the scan. The tonograph acquires
functional and anatom cal inmges which are accurately
co-regi stered, wi thout the use of external markers or
internal |andmarks. The tim ng after adm nistration of
the | abel ed | ynphocytes for a scan can be mnutes, °

' 10 hours, days, weeks or nonths. The particul ar .
tim ng depends upon many factors, includin -e. g.
th‘%of"g‘ﬁ’é“%f | abel, the ampbunt of | abel, HaRi
of lympl®giaphirphiciciyrtobyes sutaracion df @ negitiveimge prodwatlising ogioss The
timng can be determ ned by one of ordinary skill in

t hEeegiPg 22Eh SR ROM Y STRERProdoste Pt LspifE ibadn pagiee a8tit-e than

routing experi pentat i i ions. of the '
i nvent ?%Iﬁr rr%‘%l H g}g' I&&S‘atﬁfsodigﬁ'é&f’ 'r%rgn&%gtgﬁoé”ﬂﬁe’é{ir“ ApPitat i ons
depgckhies 2005 W6hes 4 Dfbihed YL Unk RDay TR MG AR Dol BELlingf OF -
di agnosi ng the degree of -progression of a disease I'n a
5masmmfor apeing Clas! BT 0Gap @ SSjhe@tnllpin a sihdlicdéeS@atdigaRenhent
determ ned by changes in the distribution of a cell-
or Prphiamls SR ins el efetn reovement Yagasians ifseanner bpd prefile.@nd fofigoning

di sease, can be a yiral infection, e.g., an HV )
| nRBEFTISH o0 B st (155 ompegp tenig teetipd piatrominl et itune
di x&&%uﬁogegsmm lwmtﬁyuge el g od Thblehal R Boarics.

scl erosi s, I nf I ammat ory bowe sease, systemc

| UpuS ‘Bie YinfA@ BFRE LAFinSsiration of S RbdleABimPhociMs fif a SR daIfRaYes,
e.g., nyelom, |ynphoma, |eukema or a solid tunor,

10 nikrs.diayngretks nonaths] & kepitifind timitgdegends Tve maspFichedind@ngbe
used in a manmmal having | ynphocytes that can be
actg-Ed@eofabeldhe ampyphef jbehayiersf thedempbeayiesn ind the flisqatse
i nvol.ved,cel.l- o at hogen-specific_anti gen expressed
R R S e S T SR e

U @hdrd koY nPRL BhNS exfelibentAREl €d | ynphocytes 25 are
conpared to a standard, generated either in the sane

manmal 5. applRatidisfof d¢ @rehtichimaBed Or i N anot her nmammal not
suffering fromthe di sease, so as to diagnose the

15 degr ee’sisif frpyp PAticElyrsprbipptions descritg! abyey, 1he Ouyn BB IGBFd can be used
PCI;T/dlUSZQOS Od1;>260? t he d%ﬂsdgase,. The invention is
par t T EUF 3 TS HES UPFFPUP ot LERERE PP ahfegibe progression of
| NGOG brEhed ﬂy*aﬁaﬁlgpm_m&m&%fyégf O&I{L mo%qg-glle%é ng
adopti ve i mrunot herapy using activate A y ocyt es
Of antiged) &Foi ifith@da] theOtivedEdainRed vird\GEHdE, lo.g AGHTE tnfetfon toh&her
invention is a method for nonitoring the response to a
t Hefecsiphy dispase an gutoimmeng Hisdasseign thewnatpidanigiis mulpesce@spons e

20 of the B {,tho t htee treating step is nonitored, by
d Y RS UFEEh 8P B e shipsis s g malignancy. og.
di n‘?}lelgﬁz;.? %bﬁ?)ﬂla,(?erukegnga%t ; goﬁ&tgg, 1&%&1&1; tfngorsojesc%pcg above. The

method can be used in a mammal having lymphocytes that can be activated by an .
immunogenic peptide epitope of the involved cell- o pathogen-specific antigen expressed in
such a disease is provided. The distribution or trafficking patterns of the labeled lymphocytes

25  are compared to a standard, generated either in the same mammal at a different time, or in
another mammal not suffering from the diseasé, 80 as to diagnose the degree of progression of
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activated antigen-specific | ynphocytes by inmaging.
Anot her aspect of the invention is a nmethod for
identifying an agent useful for treating a rramml

- having a disease; e,g., an H V.infection, an:
aut oi mune di sease, an .i.nfectious 10.di sease, or a

~ mal i gnancy, by det erm' ni ng whet her the agent. alters
the di strlbutl on or trafficking pattern ,of the -~
act? PAVBYant i gen- speci fic | ynphocytes byP?W@q0ﬂ@2‘°z
EXhd/Ricgse. [ Theinveli@/Ad pafiRCOEDefHS disces MEhicly Afthuodyidime
HARVESTI NG ACTI VATED T LYMPHOCYTES 15 CTL Generati on
St APy fnéﬁh@ el Ry dins g R iprRmoetherpy Ying actipigdi Tdppphoeytes of .
ap‘tﬂ LS RAg and name | abels are received from Cof f ee

Efén er as well as a sanple contained in an

ext r a RioReusgelt ofRAhvRAlioh id PnREbd fof Homtolisy te@dsfmsah dmpa%
snap- .cap vial to be taken to HCC for a CBC (conplete
5bl i0 @ chargioal hdving a ¥Yerhse.MBhe Cfpogsp hiheasingalliatle tregting Ktept iextlonitdhed,
patient |abel is attached to the cul ture bag and

I bydesrregringwhether e tarapyalige the disfibptionpr Eatfickingrattem of the A

ar a ok is started with the first

ap B m"ge"'ﬁgef" lé?@mﬁg??qy’%aﬁné i nfornation and

resul t

Sutf c?“g%?"%eﬁf o Bl RIAY o ek B 930ng |

2 - BmduintaBfating diskdsy/ e.5.) 28 S Hifectioh) dRABREMiEAE o iAE@oddS €d -

Once opened that bottle is designated for that patient
10 o ndispase, Piop maftigraidy.iby detegminiegrwhether ¢he bvat abgotthrdisgibetioperoduct

fromthe aphoresis ba the volune of the aphoresis 25

b aEpickinanata of e angvaped %ﬁ@e‘ﬁwmmef Yrapagpg! une of

AIMV will be transferr lhe culture bag. -47 WO

2004/ 033667 PCT/ US2003/ AIMV nedia is '

transferred tqrifeacChidcberBaEbR Aciyaaigachi ng a

| uer - | ock 6QNDHARMESTING ACTIVIAITED pPKEROCYIES port on the
150u| ture bag. €Il Getelaion oudirg Operetig/Pogalire The aphoresi s

is then enptied into the culture bag using

t r é’r Patign’s PRﬁ‘msfflbé&"B‘i' Hge H’?& a‘&ﬁq‘i@\“‘é §prg %@Blmﬁ'@eﬂtffh e
cul t u ng a SEBRA Seal the t ubi n
bs well famg{e ﬁoL[{}Q“' nedin an ex iece o éd’ﬁlg nsfrel fnltor%g%g The

cl oses ag |s se
t U A 1 b8 takedto ﬁ@df@x’a‘tBtQ&mPllélla Blgod$. .VfofuBm)fta th%re&w gre
bag. Using the WBC count Tromthe as the nunber of

C lole® /Arpatieatsbelrid bktichdd kothe taituiybag 4@ ‘tabeled with trial #_-patlent#-
20  aphoresis 4. A separate patient notebook is started with the first aphoresis. All pertinent data,
information and results done in this lab are recorded in this book.
Sufficient AIM-V media is wamed in a 37'C water bath, 2-3 liters. Otily freshl
unopened bottles are used. Once opened that bottle is designafed for that patient only. To
facilitate removing the aphoresis product from the aphoresis bag, the volume of the aphofesis :

25  bagis subtracted from 1000 m} and that volume of AIM-V will be transferred to the culture

bag.
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vol une of the aphoresis bag, the (total nunber of
cells) in the aphoresis bag is determ ned. Dividing
this nunmber by 1000 m gives the (cell concentration

-in the culture bag). The rmaxi num vol une of the.

culture bag is 2000 nf. Since the cells are to be -~
started at C' 10 2x10"cel Il s/ M-, the maxi num nunber of
cells: needed i's 4000x10 (4x10709). If the al.. o
nuhDEP B¢ cel I's in the bag does not exceeﬁéﬁéﬁ%ﬁyﬂ?ﬁen_
no cel ABM-Yresdip isrensferied tq the culee bagyp by attaqlmsrbbcr-l@k 6Qml | s '
exceeds 4x1079 then the apF ri ate vol ume

. & VEOE8 &P thoreBRr ity Pesion dhe pylate pag. Allther portsepe clqges. ?’éPth‘“tso be
%Ysetﬁien e%tx\é& igg ﬂ)(aglﬁlmlc %zz_‘gu 11, %‘J%.usi‘cglqpl ? zrcucl]é/ t{l hem'eglgg

entration 1nt m ne 8Fune
t OthB Guntihe BapUsiz b SEFKA Hedt scal@, inStule) Rt @ RIkrObap & sdafefOVEd
initially: AMnedia to the culture bag with a 60 n
5L ufenr o Khesyhinghsget, within she phirdiseg) @om e onvre tagand 1 epl aced
slightly, attached to the appropriate bag port. If -
mor e t Hewe the WBE gopnt frgm %C%%%dﬁawer cAeplls/pinnd peltithinety de of

£ it Pl horn bl o oot S bl Bt o S s
t hanldag h,ismeﬁbe;bzlbdanpgv@qg@ql m&cﬁegmtﬁmm igpal 'y

wr apped O pipet can be used to transfer the

I’feﬁhxamﬁlf\al’ﬁnb&tﬂﬁd cBltute®ag iEEBOGH Siftg &b Eellfiieh be s £ Ul t ur e
bag is rocked gently, side to side and front to back,

10 p e?’qufeh"e/aJ thy mpxhmyph sambdy of celtsmecdadtissiO00K 0 (43 0108). Hdherrebd t O

renmoved initially: A Luer, Lock 60 ml syringe is

at PR atFeladn e Aot e L0 s po el e eglr | n
. k t | i d
an éfr 81;‘1 c?]%teg LA%%IC 18 9:&139}};‘: %pr&%igte 90 ?snr ch’éd @gﬁ ?’ﬁ} colls§n €

S Vil N&0° i RGS rembed.dﬁ@aeq&empo ﬁeoenmgdj bytula el Eudentration in the
suspensi on into the syringe and pushed back down

agaltwe bap)itxdefrgnitdyelupeb bedawkits repeated 1-2 times will
provi de an adequate mx in the -48 W 2004/033667

ISPMOB@F"G%WW‘@W’%%e After the 2nd or 3rd thaw

25

t he I| id Ie el h nil mark on the

syri nge "?ﬁe ébr?mmbm 'ﬁgghﬂ&¥?%ﬁf?ﬁ@¥§§P?ﬁﬁ%mmV§F§bd

ah@b(ﬁedtsh@ﬂp %c@&‘ﬁi &Elaﬁﬁﬁgme b i}ﬁn SHindAsthan II fe 1§ 0 bé J&&d, an

syringe 1s released into a tube, which iIs

c | epsre bhttle BRAIMEV hﬁm@odmguqamyxmgs(ndmﬁdgmelt Withiclke

syringe and the process is repeated until the required

an‘é‘iﬁﬁ\? ayoyd SE‘F"&M" les$ than atijgpis olerasidad, agforile,(ndlyiduglly wepped 50 ml
red w nd upon . the o ume to be drawn off.

_T R B AL P B o o e piiee . SesEprEhEt s,

! r}oéﬂ:daémﬁly,gfde lolgxdp&h K’ont Io%gck, pcl:Hohsc[,aﬁy f HJDI thler cgntgn%.g S.

I cells do need to be removed initially:

A Luer Lock 60 ml syringe is attached to the appropriate port, with its plunger in
" place, The culture bag is rocked gently, aide to side and front to back, to mix the contents.
The syxjnge plunger is drawn up to pull the cell suspension into the syringe and pushed Back
down again, mixing the cells. This repeated 1-2 times will provide an adequate mix in the
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A sanmpl e nust be renoved fromthe culture bag, at this
point, to provide Day 0 sanples of cells and
supernatant, for later cytotoxicity and cytokine

- assays. - Usual |y, 40-x106 cells are renoved. At 2x 106

cells/m’, this is approxi mately 20 m's. .This sanple -
..can be 10 renoved, in the sane manner, as excess cells
~were renmpved, including rocking the bag ge ‘to
mv%0 PR3t syringe can be used in |ac,8"% S"ﬁ’é"t”é?f m
sywrirggeifterthrng er3rdghaw hediguidievg ipbrought 5 pihmggk goheeyringe
tuhe. They are spun_.at 40 200 r fQqr 10 min._ 6
i D el o B s R P iRl b e sy 1.
M syiitg fsldiiseh ARG!s6 Hl Mseabﬁchmﬂseﬁ.r@zgm,ﬁag P teattddlé to the
remai ning superntant is discarded. The cells are
I etitgp eid 6 grotess idrepthednBiEirdGircd BibuR is(dRkeh aff, TROMINBE oflsD |
- Serum + 10% Di net hysul oxi de) to give a concentration
5 of mhjtapeseqniy@! vilbdepend prjon thg valdmeitade diawupioTieet cells willhe &amhfoof
3 sterile, |abeled ,c%/r ovials. I m of Freezing nedia

i saReHERTTEty Ratal e byl fepuaregiltedegs ) suspension to
provid . on. . '
al i quo%e pl?ﬁlt%%&erglg#x{)@mﬁ&%g@% E’%Ej{i %wlslpg té‘l%gtgvlf'%cr'?/ﬁ&\9i al s.
A ShpésQf QI PRYera AR 18 144r Bfotdkichy Ml SToRADLACHubiS, AGRE TN
the -85C freezer at all tines. Al cryovials will be
p| @itk rémlveal. Atk $0° calitng ibivéy appioxiniatelyt2h @ils b sanpiycantlaen .
20 they will then be placed into the -135 C freezer.

10 Twemwe% Atthestne(fapnsk gseicess SRR Werpgnovad iclpdingireckinghe bag gently
thesex'(gls are itten onfgl 5 card wth the
trtf &r"#-é PiEHE AP Seg &Rl of fhg P! syiagr- B oIl 1Retsdict on,
c ' . 1 NEes
o e S e P G e (B e SRS
Thesavedlsil alquotedi6tB i infl Qe ie1bd Viah ahd tRkdn Br-20°€. b haikify NOW
added to the bag: Since the 25 anpunt added of both
depemthat isjiondet].[The aetd agerpsuspéndddlivet i Fgezirg edin@ed @ovief Nl s
drawn off or added is carefully recorded in the

13 p a1 0% Sanethyspiezide) i g poncepiEef 10110 spllsfogh 1ol és alinyefed s
1.-4 2004/ 033667, PCT/ LUS2003/ 0326 [nil. The
o R ol e B B o R e o W s T

an@ibfbpeRion lpDviadoR et bl BRcd@on, Hmi iSANRld R elcd B NUNDET

of mMms in the bag. The 1-2 cytof<| ne concentration in

t herileadelideryb@ids. A shyotoam bobicontaming b @yratb-a@atick SsQkpd foi tRN85°C
concentration of IL-2 can vary, the total nunber of U
r dtgereraball tmes pl crpviald eviliche plagadidto s contdined upfilyliemext ¢l @vhanol| une
of the bag (in ms) x 100 |UWnl. This total nunber 5

20 fthey pilhe “??Péﬁﬁedd'r‘?/‘ibﬁé?f breqzerelbeloggtign lagter fgkdiex and position)

cQ nt.ration to gi t he,. nunper. | s. ded.. Both
o PRE LR A0l A3 G MR B SRR it
a iRWalidAARN R GE1bR G PSEp Ebick Wit Lsary) Mhese cards are kept in the Clinical

Trial Inventory Box.
The ‘mucin’ peptide and Interluekin-2 (IL-2) is now added to the bag: Since the
25 amount added of both depends upon the volume of the bag, the number of mls drawn off or

added is carefully recorded in the patient book. The “mucin’ concentration in the bag is1 .

. -49.-




3.5 or 10 m syringe can be used. The plunger is
renoved before attaching the bag port and the 'nucin’
and IL-2 are added using separate, sterile,

i ndi vidual | y wrapped- m.cro pipet tips as far down in

'the syringe as possible; 2ml of fresh AIM-V-nedia is S

used to rinse down the -10 syri‘hge and bag tubing. .
Thj nil_i's added to the bag vol une total. - :
cané @;%}?@gsbgﬁ%%?%l qu ;33 bef orrg, by r ock?%?mgﬁ?{g%% o
si JEENE TR g Ljpein i nghd so T‘l”é‘?‘?x‘lﬁf’fd'@éﬁd QtehinTc

| NGIARL BE mibbde AR ag, AR 1380k T
rocked gelr]nly to rlrll X, a%efo?y?ﬁ%%g%%gg?ge%é%g@%‘m _-
t heSinbethe stock [Dlutidh concdr@ativh of VD t4A 98y, th tokaBlumblr MU RGuiRB flus:
pushing back several times bring the Ievel in'the 15

Sy ¢ fipgpEmined by ineltiplying]thervelntze of & bagiin tulsEx 100 [W/miYBiSs the @inber

ai sed and. cl osed, this sanple can be put in a _
310 LD i e gyt gogi ot eoptenteyiondo Evscheapaber dialnnecded.

di i on i s above 2x106
O sl b8 SR AL G5 B 20
C 086 M0l Lykifle cEhQWWhked. 4’@&112%: £ &lbea ﬁe%%ﬂ:r?cmhgcﬁ%éag&g mg

renoved and frozen for |ater assays, as O

M e trfucinlpe e aaeritidediding sdp@ate) bikrflé) @i dualiprapbed dikrh MibeRlips
and frozen at -20C, as on Day 0. Volune, added or
r eAffFaEr™ ig ke tyriege prporsible Pimd effrestpAIM V mgiisiisusaideitnse domn thbie

sane manner us hefore, termining the total U

G 10 edfine é’(’in’%tab"&‘ @1“&“?4@“ ‘%‘?mt“l“l@‘ggf"&@km%‘ol ution
concenipg.akd ‘be ok ndrevvnl fr 0th ,
s o Dt skl B et Ty o e UaBilac oo e 1%

detherprcadatthearel iadayardi ik ¥ 66Ul d be added. Sterility .
sanples (13 ns) are renoved on this day. The 'nucin’

pe@n Paps3: Twechag shouli ta Foeked ghiltyto M, BeltiR)the\WRAPR: i tawnBYm Be bag.
incl uding any 25 addition/subtraction of bag vol une.
- SPFNAG! S BLATngS oftre dra s ERd sgsting Bich 60 fmes SiiERlclldval i thel 3
ms. di.vided into 2 parts, 8 ms and 5 nls. The 5
P 33%% %lﬁh 5t "oPEES 'st&%ﬁé &ﬁ‘é’f‘ﬁ??%f’rﬂ?ﬁ Y Preieeen da e
t kbR § B bficnclle f¥h dutahs, (MU dleealhB1 0 AL
an

it is labeled with the trial#-patient -apﬁoresw

dl ecelds/ml, Tiinidia siosld i ad@e eb biriit i chdo@utrdtioP @V, 4080%Els s tehe
bi ohazard bag provided and the yellow formis put in

t Femeyethard fiqgendertiater Tyays, prepg D 16 ks supematnt WlBe aliydotédlee 1

co lgr i.s call ed togyi ckup for overnight shipnent to

Q) sﬁ’&"}? P\ FTAB o PER O Molesptidediveremerad thayd bemesaniidt s
20 211E:2 AQbElin I RATe Gl R BRKs, determining the total 1U required aud dividing by

the stock solution concentration.

On Day 7: 1 ml is drawn from the bag, as on Day 3, for a CRC. The cell concentration is '
' detenniped and any media should be added. Sterility samples (13 mls) are removed on this
. day. The ‘mucin’ peptide and IL-2 are added as they were on Day 0, including any.

25  addition/subtraction of bag volume.
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The 8 m aliquot is spun at 400g (1200 rpn) for 10
m n. The supernatant is decanted into a sterile tube

| abel ed with the trial #-pati ent#-aphoresis#. 2 ms are

- renoved to a separate ‘sterile tube (far HARDY -

Di agnostics TSB and Fluid Thiogiycol | ate tubes). ‘The

renai nder, 10-in the tube, is placed with cold packs

Q{,&zo&g}dJ of oam box. The necessary forrrs n&&gﬁ;&d _
b d | ed A .
Saml e Ls'z%v e R TR

- to L n
- Resu ts are not g%& mﬂ%‘}{(@ﬁ?&% @ﬁé&%&%ﬁm It _
S ua%aa@m&hemm@u@dwm&uﬂ dite. This ¥ pladed mmnge%&ﬂn of
anaerobi.cally to 15 one of each, |abeled TS

Fl ¢he tiohkrardigh praidel! atdhetyelioe fornd hpnsmﬂmbd«klpa:khymgwtslmmto Lo
placing the sanple filled I m pipet at the bottom of
5eagﬁct"tﬁ‘t5'€°°‘ﬂ"ﬁés RickpR-foroprmight shipment t9 Spegialty Lgbsfor@ER

out tle tom of the tube. The

p| pe (ioyll S (%hfl fRSeT“f(smno ’aP‘*av&ﬁp?% prevent any air

bubbl e$hel3edi BEhubt it EQWI

closed ti ghtm;y Asg uni noc@%&éﬁmﬂl{ﬁ%%&uﬁﬂgﬁgg

al 8o alsadietusdabalsd witkehedidmegatichtd- BEhSresiskl Pan1Erédedoved to a separate

Thi ogl ycol l ate tubes are then placed 20 into a 34C

i neteriteaeb (fordHR DY iagneosties TER and Elnid dhiogTiluellatE 8iBes). \Tlbesmatider,
10pI aced in ?i roomtenperature cabinet The tubes arc

hBER &g éfr“ with cold pagiintp 2 styrgfoam box. TheRerswtyifests aregopjeds  of

¢ b eh.iThe gesults are
%‘méiqu %Mt he p% %ngnt Q@gtgﬁ“h%ﬁm%a i /73\1sttlpc§m{° WYt he
bagﬂbo&hkf. foBRdwaiRthioN0 ctdBRbxin @vmbgm eiutlg REBuid2R\bieln o FRGH h
cells and supernatant for the cytotoxicity and

cybooki ne assays as well as frozen sanples (40x106) as
on 25 Day 0. 1 ml is also renpbved into a sterile tube.

to be ?fa%&anlw StBSﬁetﬂnbemoaed@fwsgt Lplyis chelmﬂmrexownby a

1 Sl o 0L TR bR AT S g
205%519@1’%@6& .P;;;M M%é&%ﬁﬁ:@@né&ﬂdle mmyfsaﬁ is BRbu9] ue

needed to be drawn off. Usually 1x106 cells are needed
f cslowlytvet 0GETe atairtotiinrohthe MbelFhe Bidt B LA withtirAE Sodyovenl @
cells are centrifuges at 400 g (1200 rpm, usually)
f oir bubbiys hejng intredyepd jfo theeflyidiandgherifbes clybed tighdly. S princadtamndbe | S
aI| m /vial. The étOXI city

. astEy vvld;jllsl ntl& lfda?s%a'iﬁ%gﬁfvm%h‘%g@%fu@wt lagefiT
20 2Nkl H@@ﬁEubﬁ&ldﬁdtﬁU %Wﬁsﬁsﬂheﬁrh@gs S lgnldangs 2 ope)éﬁ.%s

(usual ly g- I FN and T L- 10

P Qstghed IR mbé s heckd bk 3, 7 @ndA % @nﬁﬁﬂl theation. B%%le Eugblci Aikatene
cyt oki ne assays should be avail able within si x hour s
t d)actenal growth. The results are noted in the patient book. -

On Day 8: After mixing the bag, sufficient volume is drawn off to provide enough cells and
supematant for the cytotoxicity and cytokine assays as well as frdzen samples (40x10%) as 0;1
25 Day0.1 mlisalso removed into a sterile tube to be taken to BSA for a2 Gram Stain, identified
by a patient label. The cell count from the previous day (Day 7) can be used to determine total
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det

ermne infusion criteria. Criteria for |nfusion:

Statistically significant increase of the Day 8 sanple

over the Day O sanple in either of the cytokine
~assays run will be sufficient evidence for CTL- 10 - .
- production ‘and i nfusi.on may proceed. as-|ong as the"

Gram Stain results are negative. |If there. is no,

stati

a
re

cally significant.increase in-either_cytokine -
W“Pi’é%/? the infusion will be delayed TR TT
e gng VIR FPdertio b iR 6 rfdskally el celln g agpdad A he KET

e ot 158 phg sl G0 el oo Bt 40 M R

consul tat'i ori/ approva _ _ - act _

t 0 10hakh Qhdvdt Bkt & o6k sOfemnathdd B aliqBEddSh O viad REMGIA N F2Nd
preparing the cells (see Harvest Procedure) requires
2- Gytdxigity assay willBe @ifted dslgarly esgbdsibly. SteaNTTARCAIDNE BRE prétedures).
Procedure Once harvest has started, one person wl|

Sre

Tigicyoking aspye (usuglly syFN and|IL-1Q) e started Reqvn pcbotsirie#(Send

EX .Omg%r?cﬁndm%.tfm?éﬁo%&, sol.utions on Harvest Form

ni-ess

ergii se = SPRCT PIEDE 258y soplf brasiighie ity sixhoyso

Pr @keahitBtbudidd kg, | am nar flow hood. All used supplies

Wi |

| be discarded into the biohazard waste. 20 2)

Pl ace @ritoriafor Bfiisiot OStatiktidalfy Sifhniffclfd RS dse &F 1A BB 8 sBEIING afsn
culture bag fromthe i ncubator and rock bag gently;
si By Otsenply igjeithes atthef oytolrine agsays rug avill be suficiehvevidebobdd TR Q

port c,ag wi th al cohol swab. Renove cap, laying it on

10t h}go ¢

oL et B Fh AR g TROLPULERS LUBLEG Lo noduoe

178 fofusigpaBay Prorrad esdma esche Gors Stain resultsyprei npggtive. If there

pi nc

25

| el AR B bl B DD AROE S ik ML PO oSy U1

vol une of the syringe. press plunger sI'o

I eViighnfosusplendiapiovkio NaRgBladeRe Raded AGA B B detzrRie Mng of
2004/ 033667. PCT/ US2003/ 032602 b) Draw pl unger up

adi

ipfosiqgeHirresting and dreparipg the callsiae Haovest Brocegurgyirequires %3 hogis.

D sconnect fr i . raise port to allowliquid to
¢] ow back i ntgmbgén%‘ﬁ%esﬁ“ﬁgﬂ ngtﬁ'ﬁﬁwé‘“ﬁost Ti ght en
t Wed Halrvést RS Rarted] dne BhrR GS Emaki e & 2 3ARLE 1 N the

syringe into a sterile vial to be taken to BSA. 5

M1Er olReakdIgy ahdHxpiratibIvase of Misoliohd od MarRisBofh. Ulesk Sifidhile Of
"No organisns seen" fromthe Gam Stain nust be
T ecei VeegTiedyliprogespressvilh brpesfornddéx torlgnitanBovciebd. Al ed be

20 2)

25

supplies will be_disc;irdéd @nto the biohazard wagste.

Place a 5-ml syringe in the support clamp. Remove the culturg bag from the incubator

and rock bag gently, side to side and front to rear, to mix. Swab bag port/cap with

alcobol swab. Remove cap, laying it on the alcohol swab, and connect port to syringe.

Release nib_ing clamp and manipulate tubing to reduce pinch caused by the clamp.

a) Draw cell suspénsion into syringe by pulling the plunger slowly to the full
volume of the syringe. Depress plunger slowly to return suspension to bag.
Repeat tw1ce
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gi ven back to the patient This nessage will be heard
and understood by both techs and recorded on the
Harvest form e) Dispense the remaining 1 m of the

. ~sanple. into a micro-centrifuge tube to-be -C 10 taken . -
-~ to-Harrington Cancer Center .Laboratory for CBC -~ f)

- Rerove .the 5 m syringe fromthe support clanp and.

- di spose of it in waste.. 3) The nunber of cells to be = .
ha¥QA8¥(08467 s det ermi ned by the patient's YJgF28iB1%ce
area: Y- 4 Drwplpees e again. getly, mdbringalowr tp hel2-mimisler of
cells are renoved front the bag by .the faollowng .
ot hod® 15 DHPoBESPTES FHEPCH I

~.the bag (t g, RUPREporOfigtslbfig alnpdui red divided by the =
nunber of cells per m in the bag (fromCBC)). b)
Pl ace @ 60Dispens)iimil 6{p@mpldin thB Syrifidd BIRQY sterile hi@idbeMish 9 BSA
gently, as before, and prop |abeled up witha low .
Srack or boMicrebiologyaboritayforafrim Steip. Anpstlhof4Ncorokmewmb) .

Renove cap_an ttach port to syringe, 20 as before.
Rel ease t uff g“" gﬁ’”ﬁ%ﬁ‘," “ﬁ‘ﬁﬁ? T5ivert Vs pice pAstrrhgoredheicdlls eaa e
pinch. Ti ' o QN e Al 4168 ent 4payt o he

t ubi ng eac O{n?%% ﬁ’lfaégﬁ‘lhg\% ?ﬂﬁ%‘l”ﬁr{f&eg gndr eécot\?'%‘{hyimubl)

Draw cel | &SRR oh B RareMtddoe, as before (3X).

Draw up last tine and bring down to 45-nml mark 25 e)
Di sconelect Disprase bia gpmpicing | mYofi ihe @mpla o &iiro-dehtifig tibel Ribe J
clanp. f) Dispense cell suspension into sterile 50-n

10t ybe and c'akse todlsaingtpn fspies Center IBoraty fISIRE/ 033667

PCT/ US2003/ 0326 . Repeat from"c)" as needed to
draw out aé)eﬁ}%ep%zsd?lg}"ﬁ Fithe SEpPeriniamp and dispaseat i fp wastay)

Refyur ish o Balance al |
tuges%n&bﬁu{i&?ﬂge Eoﬁ%grgg&ﬂggbg%gﬁ anrtuE:;god- TR APy
neces sk ¥10° &pia®. T20Quired hadberofH s X rehlovidont 1k b by the Br ak e

is on. 56) Wile cells are centrifuging: a.) Transfer
- 25- L feowmBorethedy al bumin to an infusion bag, using a

syringe/ needl .
15 y ga? el?etem%he the volume to be removed from the bag (the number of cells

required divided by the number of cells per ml in the bag (from CBC)).

b) Place a 60-ml syringe in the support clamp Mix bag gently, as before, and prop
labeled up with a low rack or box.

c) Swab bag cap/part w1th alcohol swab. Renéove cap and attach port to syringe,

20 as before. Release tubing clamp, manipulating tubing to lessen pinch. |

Tighte;Jing clamp on a different part of the tubing each time will allow tubing
to ‘recover’.

d) Draw cell suspension into syringe, as before (3X). Draw up last time and bring

down to 45-ml mark

25 - e) Disconnect the bag port, raise and cap. Close tubing clamp..

f Dispense cell suspension into sterile 50-ml tube and cap tube snuggly:
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1055 conpl et

20

maki ng sure to swab all connections before and after
with al cohol. b) Transfer about 250 mi of 0.9% NaCl
into a sterile bottle or flask, using syringe/needle
_ "tubing 'set, making sure to swab all connections -
before and 10 after. Add 50 m of NaCl to. the '
~i nf usi on bag usi ng a syringe/ needl e, naklng sure to
- swab_all : connectlons before and after with
AP @FPURIPT i fuge stops,- renpve tubes car ef’fﬁ ?’%ﬁ?f
carri el aR@PeRECHY 1 geefd ffirawsopt amprpgripts prpouptiqgcell suspension.

super nat.an Mﬁcﬁgkg%wg éggxunisuctlon system The vacuum'

flask w

ave Bl each’ init. 15 a)

At 5ACH Blards £ thte@in cethrifgSholdas. UL balicPfibe, & ReclellE. §HG

flask tubi

ng. b) Care should be taken since the peIIet=

wi [l bmmmwaxgﬁﬁapmngmhhemtube upright, aspirate the: .
supernat ant down to the cone in the tube, leaving
Sseter aWhil¢ g s cenféfesingm  c) After aspirating all tubes,

sucti on, bl
20 f1akk,
t ubes has

be conbi ned i nto one.

A5 M o o B e S ST
haibify shre REAuSH carw%pgi dffogfmraﬂg%ﬁﬂ %}ﬂet s nmust

medi a to

first bubeTant: gontiom mmsmﬂmta btk 6tnadkyusing

rel easi ng

the nmedi a over the top of the pellet. After

al' | of t hesy¥egtineedie or “whisgy'eat sraldyg sure eyvewibtall cpnectivhbefoleand

pi pet and

rel ease agaln Repeat until the pellet is

At YA LEEHP he infusjop %‘SE@E) 3@@7, making

PCT/USZOOS/O 262%““’ Aft%ef thgd%e i s broken,
H‘ﬂge‘a’ ‘add

draw up the

suspenS|o it to the

next t HAQ cenlBRRE s,rehreva%e&e.%ﬁl i ng
[t oot oot e, Wiy flid thé%bgéaéa@?‘gﬁ‘g?%&io i

frdsh Adpiddthemppbimatant fusifisevadbi/sicita @B ed Iite RekakmERS Ryl Rve
previous 25 5 m cell suspension. 10) Bal ance tube
and ceHPFFﬂU@éwﬁﬂ“izoo rpm (400g) for 11 min. Brake is

SUpern tav$'%’lgh e hals Hlout et 5 10 B sl E" rate

b)

c)

Care should be taken since the pellet will be soft. Keeping the tube upright,

aspirate the supernatant down to the cone in the tube, leaving several mls in

bottom.

After aspirating all tubes, suction _blcach. up into pipet, from a separate small

flask, to clean it and the tubing.

9) Each of the tubes has a cell pellet and all of these pellets must be combined into one.

a)

Add25-m] of AIM-V media to first tube and gently resuspend the pellet by
releasing the media over the top of the pellet. After all of the media is
dispensed, draw it up into the pipet and release again. Repeat until the pellet is

completely broken apart.
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C

(.

5Iabel Wlthm]t

i NCor pakd4 I - & nge iorrlﬂi11 entirety for
o oL S 6 ARl ACSRSISS 0 bl B TR

12) Wash cells once in 0.9% NaCl by resuspendi ng the
cell pellet in 25 m of the saline. .13) Bal ance tube
and centrifuge at 1200 rpm (400g) for 1 I mn. Brake

. is on. 10. 14) Aspirate supernatant. Resuspend the . - .. .
cell pellet in 25.m .of 0.9% NaCl." Draw up this ~cell
~~ -suspension.in a 30-nl syringe/needle and inject into .

Jbbighon bag. making sure to swab all conaggrions

-t
. before,and,aft.er with alcohol. 15) Add 2 o _
- 0.9% N%’a t“%zrtg'ﬁé“l&f’ﬁ%g‘s ﬁ?‘f“ﬁ&“f"t"f’ gﬁazﬁr@ﬁgfé“wa@%hd

bott om OngRhe nbid R6e. R | ﬁg,g,s he wash.wth a
30-ml syri nget needl e&%.ghgl nj eggt%l@%%?}s}é‘g&sﬁmﬁ%u%\flf%rnj N
bag, makinglddeeabdso swab all connections before and -
after with alcohol. 16) Gently mix the contents in . -
t he i nPusi Briradqe! it ARM-Y ppdia. tikvealbiabgs and )i wAh taedviots 25~
hlg atjent's nane, nunber of cells, amount
of fluid if Bag %% protocol -patient and aphoresis
n er 'H}fﬁ}é? i n. taken to '
Hauj??i n%atl%%)mé%gh?géfn Cen%tg%bogp%g@%oig)\/g%rﬁ?f"@' ]?rﬁ‘@ Sflrse in 20
chidy geWndh canttifugpRds bt6pptd, asPRleBupbA84HANI Ci an and nurse wilt
sNialgn the Tracking Form A copy of will be given to
by Whsherdsonarinl0.0% Na@ by géuspeddingite bellpalefih 2GRGS hdkafijae
pgl_%i ent!s |aboratory -notebook. All publications,.
patkntialangs gbeqnd ceaifies 2 1300 pRJ400gfet 1 binkhhrakdzoninent s

o) in the 25 specification are indicative of
0 {Tﬁg)t | é‘{}’g‘g“’gﬁ"’ﬁ%g BB selieriet 125 ot 0% Nagh gy upidhis

I NVentekiPdispeddBh tnahb j A . Jpatents, patent
appl i cat i ons, and@%{sf‘ﬁ‘rg bﬁeg%%nng%‘ﬁést m%ﬂ'?ee'ﬁfgsf°§|gar‘?"9”§§’g\‘)ﬁ
2004/ 033664 BiTEtibiBBARSnA A2HR alcbipg Or por at ed herein by
reference in their entirety for all purposes to the
sdite &9t EYiel me of 4.9%Madh to therpebe vsing itad ringelthelsidesatid 19fom. Once

i cati on, or other docunent was

t t
D e e BT e BP0 ot ol e e g

al | purposes.. ngs are inclu or
edBe Genty mix tiporbints i i@l BRI i@fpdhedh e NOt intended to
be 5 alimtation on the contents of the docunment in
ahy wAlrch plebehwithgite patioat’shaseegpaiber gf dellsys@rioink 6illuid abad) BRAN
described in sone detail by way of illustration and
exanpP L PHg P gReRsimbarar i t y of under st andi ng, it
igh | . ' rtain.chapnges and
Vr;doééll f?'%é’?‘? }ghgﬁ?rsa‘%b%[ém&f%g“a%’é%’“w Frmd ggm s gursear t he

20 appenéhage 6f bdpfEat. Both technician and nurse wilt sign the Tracking Form. A copy

of will be given to Nancy Blades and the original will be placed in the patient’s
laboratory notebook.

* ok &

All publications, patents, patent applications, and other documents meﬁﬁoned in the

25  specification are indicative of the level of those skilled in the art to which this invention

pertains. All publications, patents, patent applications, and other documents are herein
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C -56 SEQUENCE LI STI NG <110> DEPARTMENT OP VETERANS
AFFAI RS, <120> DETECTI ON, LOCALI ZATI ON AND STAG NG OF
TUMORS USI NG . LABELED. ACTI VATED LYMPHOCYTES DI RECTED

.. TO A TUMOR- SPECI FI C EPI TOPE - .<130>-V029 1030..1P <140>" . - .
- "PCT/US '03/'32602 . <141>. 2003- 10-10. '<160> 4 <170> -
-~ Patentln-.version 3.2 <210> 1 <211> 5 '<212> PRT <213>
Hono_sapiens - <400> 1 Pro Asp Thr Arg Pro -1 5 <210>
5

WIS <5155 PRT <213> Homp sapi ens PINBUISRE
Se ™ TRY™ A EepPH=iprye Rtst pptictprpll Rasgose forthe Sipe cppry asfifegch
As E)nd:m[m_l plﬁ)ﬁéﬁé]n,opagea, paéﬂtgpplﬁgaQOD',Alm%mgrdgcu%gxt wa<s %p]éggcaﬁy and

- individually indicated to be incorporated herein by reference in its enﬁre& for all purposes..

Subheadings are included solely for ease of review of the document and are not intended to be ”

5  alimitation on the contents of the documeént in any way.

Although the foregoing invention has been described in some detail by way of
illustration and example for purposes of clarity of understanding, it will be obvious that

certain changes and modifications may be practiced within the scope of the appended claims.
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;no;na@;\ﬁm;@d BREd RieRfks! he steps of.. "(a) obtaining.

SR pheral b R
. <120>nalemTI°1~( RLE $ FR5EEPDNonucl ear:
N HETET PR ) TePOR IS B TDR ae e

<211> 24 <212> PRT <213> Artificial <220> <223>

Bel i eved to be based on MJC-1 sequence of Honp

Sapi ens; see U S. Patent No. 6,600,012 <400> 3 Ser
. Thr-Ala-Pro-Pro.Aa H.s Gy-Val-. Thr-Ser-A:a Pro:Asp:.
. Thr Arg 1.510 15 L Ala Pro Gly Ser. Thr AlaPro Pro
120 <210> 4 <241> 12 <212> PRT <213> Hago sapiens:

o _<400> 4 Pro GI Ser.ThrAla Pro“Pro Al Hi's Ay val - '_ EE -
© Tht.. j.. -1.510.f PCT/US03/32602.. ... 1. A msthod_.-'- R

for det ecti: ng eﬁﬁ@l’ﬂﬁfé?cldlsﬂz'@ng a cell -speC| fic anti gen.

per | ood. mononuc| €ar: cel I S: from bl'ood of said

rr e Vb e et e

<130:0i ®@b ay:. g | nmuinogeni c ~epi t ope of .sai d cell -specifi c.
' antlgen under conditions. such that T. Iyrrphocyt es in P
:ijg:saicg et al bl ood nononuclear cell's undergo - k i
. antigen- speC|f|c activation, . thereby -producing : L
<160>an¢ i gen-specific T | yrrphocyt es that bind to sai d.

170k aRPECLLLE 5 9Nt ge”

<210> 1

<211> 5

<212> PRT

<213> Homo sapiens

<400> 1

Pro Asp Thr Axg Pro -
1 5

<210> 2

<211> 20

<212> PRT

<213> Homo sapiens

<400> 2

Gly Ser Thr Ala Pro Pro Ala His Gly Val Thr Ser Ala Pro Asp Thr
1 5 10 15

Arg Pro Ala Pro
20

<210> 3

<211> 24

<212> PRT

<213> Artificial

<220>

<223> Believed to be based on MUC-l sequence of Homo Sapiens; see u. s
rPatent No. 6,600,012

<400> 3 '

Ser Thr Ala Pro Pro Ala Hisg Gly val Thr Ser Ala Pro Asp Thr Arg
1 5 10 15, e




(c) labeling said antigen-specific T |ynphocytes with

a label that is detectable by (71 imaging, thereby

produci ng | abel ed antigen-specific T Iynphocytes (d)
- adm-ni.st-eri.ng-sai d-l-abel ed- antlgen specific. T ::

-:'?;Iynphocytes to.said mammal, and-: (e) detern1n|ng the

o di stribution ef said Iabeled antlgen specific T

'E'Iynphocytes i r@idai d naimal. by inmagin t her eby

detecting and “ocal"i zi ng: said cell-speC|f|c antij gen: |nf

":ua Hrb@lywmﬁlz\laZProTﬂ?e nmethod -of Cl-aim 1 wherein the step

(b) ‘oR%exposing said- peri pheral - “bl 60d-- nnnonuclear _
'-ceIIs to-said peptlde is. perforned in-the presence of

[ <a10s nterleukin-2 (I'L:2). 3:-The method -of Claim 1 wher ei n
<2115 i@ st'ep (b)-of ‘exposing said peri pheral . bl ood .

<212>_ _PRT

- ij;mmmpg&hggr cells to said pepti-de is performed MAthout

addi ng addi t.i onal ceIIs to said -peripheral--blood -
<400>mfnonucl ear “cells prior to- step: (d) of" .admi ni stering
pro cSflisek h@beaeldmamlngms ﬁ%fﬁ& T | ynphocytes to said
1 manmal . ¢. The nethod Claim.1 wherein said _
antlgen specific T 'Ilynphocytes are cytolytic for.
cells that express said cell-specific antigen. AVENDED
. SHEET 57 PCT/ US03/ 32602 .5. The netheod of Claiml
wherein said anti gen- speC|f|c T. lynmphocytes conpri se.
CD4+ | ynphocytes.. 6. The nethod of Caim1l wherein
-sai d antigen- speC|f|c T | ynphocytes conprise CD8+
| ynphocytes... 7. The nethod of Claim| wherein said
_anti gen- specific T | ynphocytes conprise CD45RO+
menory T cells. 8. The method of Caim1 wherein said
antigen-specific T l.ynmphocytes conprise’ negligible
amounts of natural killer (NK) cells. 9. The ‘nethod of
“Claiml| wherein step (d): of adm nistering said | abel ed .
antlgen- specific T Iynphocytes to said mamal is
perfornmed without administering 11:2 to said nanmal
with said T Iynphocytes or thereafter before
perform ng step (e) of detern1n|ng the distribution
of said | abel ed antigen- speC|f|c | ynphocytes in said
nawnal .

B T T,




- conpri ses. adm‘ stering said Iyrrphocy

10. The nmethod of Caim1l wherein step (d) of
adm ni stering said | abeled antigen specific T
| ynphocytes to said nanmal conprises administering

..-sai d lynphocytes-.-intraperitoneally. 11. The.nethod of . ..-. .-~
. Caimi1 vvherel n- step (d) - of adm:ni sterl ng-said I abel ed-'--_.- i

antigen specific T | ynmphocyt es to saigh rmrmal

intravenously. 12. ‘The nethod of ‘ClaimL 1 wherei. n

~adm hlAshekoﬂmgdmﬁndaddmhm)cﬂaﬁcdﬁam;mmmw 'CTr "
~..conprises adninistering a glycoconjugate to said - . .
frEatime s femi®t hat trafficking of said .|ynphocytes s

o altey FluafiPRR ;h%;m bﬁqu.ﬁg,muaaﬁ&ﬁsl y.ngéd%g,d nimgocyt es-

-wi-t hout a

terin sald coconjugate to sald
rmmmj exp&iBg smﬁbﬁxpli‘ﬂil Ih&d m&fonu@baabem taﬂ-cemw pﬁbaﬂa_t_:on ofa..

~admi ni stering a glycoconjugate conprising

REBire Hptsiiseleys mgmmungsepie epitern ffugw%wwqmdea@mimmst erin g' _: "

QS QNuCO ET 58 PCT/ USC3/ 32602
f%’ ‘Q"rﬂg"“ ocyltwe(‘jgm? 'YE%W mécf%rlcﬁléa(ﬁh FEHEEPEHY a -
Bl E ARG En GO IpS B8O T yRGHILRE Sk 6hd 10 GidRIASQIFH COI d.
15. The nmethod of Claiml wherein said cell-specifi c

-"&F‘\!Fr'gen is a tunor- speC| fic . antigen. 16. The method.
s an epi t ope

of HeHRs RAARPTROEE 1B G R ORrE, m 16

WBEHeEhdebP Rbclcial bk IBFISNSS AL T GminokliPhoCyt es conpri se
CD4+ | ynmphocytes that exhibit unrestricted

cyt dﬁbﬂmrelpwgﬁaoﬂabdelahtgwbe@iﬁc Nympadyds @ pidppeal, @d MJC- 1. |
18. The Clajm 16 wherein said peptide t hat

di spf) df/‘%"“g.’ﬁ'g &ﬁ?i"b”ﬁ@"ﬁ“ﬂ/ﬂﬁ'ﬁ““@bFPﬁ?rfcgégn ‘f'f““élh*‘ﬁo aC| d
AR i) Bbretly Joriein abdGsdhidihg LA LAULAR] aqgep& 5@ |

sequence conprising t he sequence PDITR :
mrerldod of Cl aim 18 wherein said peptide has 't he am no
aci d2 $equence GSTAPPAHGVTSAPDTRPAP.
of Claim 1 wherein the step (b) of exposing said peripheral blood
mononuclear cells to said peptide is performed in the presence of interleukin-2 (1L-2).-
3. The method of Claim 1 wherein the step (b) of exposing said peripheral blood
mononuclear cells 10 said peptide is performed without adding additional cells to suid
peripheral blood mononuclear cells prior to step (d) of administering said labeled antigen-
specific T lymphocytes to said mammal. |

4. The method of Claim | wherein said antigen-specific T lymphocytes are cytolytic

for cells that express said cell-specific-antigen.
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Jimaging and X-ray conputed tonograp

20. The nethod of Caiml wherein said |abel is
sel ected fromthe group consisting of a gama
emtter, a positron emtter, a nmagnetic rraterial a

- density based contrast. materl al; . and m-xtures: o
thereof. 21 -The: met hod of Clai m 20 wherein .the Iabel

is'a gamma.emtter sel ected fromthe - ioug ((:)gnzsal)stlng

of indi um 111, @echnet i um 99m technet
©_iodine-123, and.m xtures. thereof. 22. The met hod of
 Clai M megked pkGlaim i H@#l@béhnﬂaﬁs-sneﬂ@hﬂmphwlmcomz@c The .

net hod of Claiml| wherein said inmaging is selected -
8°’"§ﬁ' oup consisting of radioi maging, rragnetl c
I €S 0RARE KerhodBEHRE 1 whAH dhili Bgel HeSf ﬂﬂn&&q@&sﬂ@m c.
ic imging
ANENPEBocBHEET 59 PCT/ US03/ 32607 24. The net-hod of
Clai m 23 wherein said inaging i-s selected fromthe

gr oup- Te B 8t Gy ! yperedy s§‘f‘f1‘§$é“§ﬁ%ﬁ?'§??&°‘§'é‘rcﬁa‘f"s%cans | |

ePasrb GBS PQE, Of O ai m 23 wherein said i magi ng:

conprises a total body scan of said manmal. 26. The
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10. The method of Claim 1 wherein step (d) of administering said labeled antigen

" specific T lymphocytes to said mammal comprises administering said lymphocytes

intraperitoneally.

11. The method of Claim | wherein step (d) of admiuistering said labeled antigen
specific T lymphocytes to said mammal comprises administering said lymphocytes
intravenously.

12. The method of Claim 11 wherein administering said lymphocytes intravenously
comprises administering a glycoconjugate to said mammal such that trafficking of said
]ymphocyt.a is altered compared to Iadministering said lymphocytes without t;dnﬁnisteting
said glycoconjugate to said mammal.

13. The method of Claim 11 wherein ndmi-nistering a: glycoconjugate comprising -

administering a glycoconjugate comprises administering asialoorosomucoid.
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- 14. The method of Claim 11 wherein ndmumstmng a glycoconjugate compn;es EOR
admmlstenng orosomucmd -

15. The method of Claﬁn 1 whc;ex-n said oel!-specnﬁc ;lnugen is a tumor-spt;clﬁc
ant'igen.. |

16. The méthbd of Claim 10 whercin said peptide displays an epitope of human
mucinl(MUC-1).

17. The method of Clmm 16 wherein said antigen-specific T lymphocytes compnse
CD4+ lymphocytes that exhibit MHC unrestricted cytotoxicity for cells beanng said epuwpe
of MUC-1.

18. The method of Claim 16 wherein said peptide that displays an epitope of MUC—]

comprises an amino acid sequence that is a circular permutation of a MUC-1 sequence

comprising the sequence PDTRP.

19. The method of Claim 18 wherein said peptide bas the amino acid sequence
GSTAPPAHGVTSAPDTRPAP. |

20. The method of Claim 1 wherein said label is selected from the group consisting 6{ :
a gamma emitter, a positron cmitter, 2 magnetic material, a density based contrast material,
and mixtures thereof.

21. The method of Claim 20 wherein the label is a gamma cmitter selected from the -
group consisting of indium-111, technetium-99m, technetium-99, iodine-123, and mixtures -
thereof.

22. The method of Claim 21 wherein the label is indium-1111.

23. The method of Claim 1 wherein said imaging is selected from the group

* consisting of rudioimaging, magnetic resonance imaging, positron emission tomographic .

iraging and X-ray computed tomographic imaging.
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. 2. Tﬁc method of Cl.umlz% wherem said i lmagmg is selected from thc group s R o
: consnstmg of a smgle scan and se.nal sc:ms . . |
" 25. The mcthod of Claun 23 wherexn said 1mag1.ng compnses a toml body scun of s.nd ._ ’
' mammal. | . ..
26. The method of Claim 23 wherein said a{,;ag,{ng comprisés at least two Separats .
scans wherein each of said separate scans is selected from .the group consistiné of positon
emission tomogx‘uphié imeaging and X-ray computed lomog;aphic imaging. |
27. The method of Claim 26 whexein imaging data obtzined from two of more’
separate scm;s are compared. |
C 28. The method of Claim 26 wherein imaging data obtaired from two or more

separate scans are fused into a single display image.

AMENDED SHEET 60




