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WD 2004/ 033667 PCT/ US2003/ 032602 TI TLE OF THE
I NVENTI ON 5 DETECTI ON, LOCALI ZATI ON AND STAG NG OF

wakiMoRS6S! NG LABELED ACTI VATED LYMPHOCYTES DP@®ECS1608/032602

TO A TUMOR SPECI FI C EPI TOPE This application clains
the benefit of U S. Provisional Patent Application No.

T bl TR N | o L o e o ef el ence
D Eomeane

rel at es to the use of activated |y hoc tes directed

agai Hut 2ppliegiop clagpibe perefigeftly- éel?mwgle&fﬁ @H%RMH%PH No.
specific epitope, their ability to mgrate and attach
6Q/d1 %3, filgg chqbgrrlOe%QQZo@@ e@tg‘e%@f which fehieral igcorporated herein by

sensitized, the ability of these cells to anplify the
rdhmm&bﬁzaﬂm@nmsﬁ.very smal | tunors; and their use in

i dentifying unknown primary tunors with a known

I mmunogeni ¢ epi t opeFIBLAY OF THEANMVENTIONN- pr oduci ng

adenocar ci nomas. BACKGROUND OF THE | NVENTI ON Met hods

f or TheRgeseak ihveRGOIESS in Y €IS clinie Arbicthe! ih88MRS diapidsiiafd

the intact human body 20 are known, enploying gross

tHePBQ Tk AGRIRbS rePltesad teRQE B tivAr 1y ﬁlﬁﬁ&:@i@? ﬁrec%éﬁ'a%ﬁﬁist a cell-
States Patent No. 4,735,210 to Col denberg, issued

sﬁ@ffﬂc lam%gen 1g%§§ as djﬂu %{ %%aﬁc le% [HPQ qg&f%?l? g tc?xﬂg;ré% Qﬂﬂlttach to the

| magi ng’ net hods and ticu | mprove
oAl e e O EHRIETE

duced sin [ 0SS. .1 ent from
105%3 A oD R s B R BBy ERGR BB fumors wit o
| 25 agent. ot enhodi nt of the invention
QBINGFHYPS Bafflf)‘ﬂﬁk’aﬁlﬁmdn P NOGRICINONg ng
agent for |lynphatics. A further enbodlnent uses a

magneti c r esonanBLCKOROIVNIS OFIHE DNVEREIHN f or nmagnetic
resonance |ynphography. Yet another enbodi ment uses

| abelg@odseat inP@H g%su@g R0dhSs 1R SRR ARhdsIRMBIn ¥ intact human body
scinti gr aphl Cc an magnetl C resonance organ 1 magl ng.

t he&!vv\ﬂ %F%icﬁ/["%%lf& ﬁ'g? @Ida gﬁl étsangg&ﬁv\%r F&‘I%ll}]%iv}\/l}%@ Q@{{eg §tates IiLatent
NRRTR R RO R anstugoherf satss WO pp eSSt e

imaging methods and kits, particularly an improved method for lymphoscintigraphy or

magnetic resonance lymphography which involvés subtraction of a negative image produced
using a gross imaging 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.
Imaging of radiolabeled cells, such as lymphocytes, in the whole human body also is

well known. For example, Wagstaff, J. et al., “A method for following human lymphocyte
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traffic using indium111l oxine |abeling," din Exp
| mmunol . Mar; 43(3):435-442 (1981a), discloses a

woredohosBesher eby | arge nunbers of human | ynphocRCEESENE032602

u&ﬁfﬁs’ :?%g&'mﬁf ox&%ﬁéb%ﬁ éatlllptglp “111 | 1@19?&3(?}%3‘5&4‘2'(19’8%),

|um OXl1 ne. 0||ovv|ngc

dliscgcl)sF eCt @Where I Stmrnln el:’%ts | Pf&m@néﬂ‘hﬁm‘éﬂ& ;QQ géf)alla%d from

Serl a

C ntln d cane i ma
S A 0?1 T kAR R e D
structures i.s obtained usjng gamma canera_i nmagi ng, and
refiyRstieth Airghyribuion o %bodaﬂ@%ﬂﬂo‘dr%‘rwm Pﬁrrnelgtrl?fér Bpgles.
well with data from ani mal nodels of |ynphocyte
supfiagA-Rrobeppuntingapd gampgicamrera imaging. lde apthars renes thit eperhrgeplution
| ynphocytes provides a non-invasive nethod whereby
oftlrephmiidjstaictirgs ipesgined ising gemmiagamera ipagpimangdttesschanges rsorded in
foll owed. Wagstaff, J. et al, 10 "Human | ynphocyte
orgarediftiibutimsesdled wWel withdlatanfrabi dnimri medelsaif dyrhphogyte migration.
clinical observations,” din Exp |Immunol. 43:443-449
THuk 98 din-11di sx@ledstRHing lof hiral lysphtdiyes plosidega nondinstve hiethod
oxi ne | abelling of human peripheral bl ood

whtBRNAS ¥ B tory PaspeRRY 5F RInQ@i1Gaphos)B Uah ibe Baleaf WRQRST, J. et al,
marrow and |iver localization on ganma canera i nmagi ng

“Brin i 1ISGPRRGE B Afsel BD RIdhARE Bl &Ilne lﬁ&nﬁd |81 iR obRRrations,”
surface narker characteristics of the |ynphocytes

CHﬁ‘Eﬁé ﬁg‘t@ &lgfﬁggﬁ%a%% %1?%&%& PFIIJ&E%&GIE%U I%Sirlljdsué -1 loxme

labaﬁ%&gwi{nafl yerg)gergﬂ)lg%crfymp | i %é%swll n<(::a1 d gmb]?anca of bone
Sy TS RS SRNH Sq%wfﬁréquls%g}psgndwssm@re b o
granul ar | ynphocytes foll owi ng intravenqus and

cqngideringehy fbieam %qhgraetrﬁﬂstwter the [ymphiAcyres ugder sfpdy.agisn
(1984), 20 discloses that highly enriched popul ations
ingsrpretng Teeligds epplwsized | yrphocytes (LGL) and T
| ynphocytes were prepared on di scontinuous density
gr adVa&inus lynfphpidreeldd Have beep alsesifoninalgingiin the wholeimapndsen hedy,
or 51Cr and injected either intravenously (iv) or
inclutling déffeirdno fyped dficells foynd intperipherarblood. sHorgestenice, Reynolds, C. W. et
reci pients. Following iv inoculation of |abeled LG or
all “Nefutas killet £tinidy fitthe 1ae €V ADisthibstionsof l@gOganilapafipiodyte.GL)
radi oactivity (18 to 33% was recovered within mnutes
follBwipantradendud A8SintrBerionksl tdndtér, f @Il BRG], 86:3MEBEY (1984),
significantly nmore LG (13.5% than T cells (6.4%

df‘saagéh ﬁﬁghlgﬁlﬁ Eﬂ%hk&ﬂ@%laum‘ &ﬁ&l‘l&&%ﬁﬂﬁ% 191%%1&; V%%@GLGL) and T

hr ou (5.4 vs 0. . Decreasi ng

1;%%6%&% %%56 prg&}rémggﬁt%%&sogensny gradients of Percoll, labeled with either

M1n-oxine or >'Cr and 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 proportion of radioactivity (18 to 33%) was recovered within minutes in the
lungs. By 2 to 4 hr following transfer, significantly more LGL (13.5%) than T cells (6.4%)
remained in the lungs. This difference persisted through 48 hr (5.4 vs 0.8%). Decreasing
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| evel s of radioactivity in the |ungs were acconpani ed
by corresponding increases in counts in the spleen
w@nah4l083seT . At early time points, a significane¢lUs2003/032602

10419 B diBARRAY 1l tﬁaluggs Jere @écloﬁlpmgd byf &sﬁegi;oh&ing hﬁeageQ #f &unts in
to the spleen, while |abeled LG perS|sted | onger

- %fllﬂ%;‘a%ﬁgﬁ.m‘pﬂ? it u]%getl?"?}ﬁs AR e RSy Ryl of T ol mas
ey ﬁ“g‘ﬂe e AR e AR bsel%‘§°d ohe3ame S oo
|
o L8 T %%S Z@?lawwg laraw@ﬂgt{c*?lawtgrn %regﬁ%%?ae@nwas 2 slow

pattern for T cell's that resenbles th
Clﬁ?r%RFF 8&%‘1‘1&9’1"1"@‘5@) Pﬁé&nﬁ ST iEomB H petitonea é%VétyC‘@aﬂr lgsg than 20% of
varjous_organs. Radi ol abeli al so has been used to
the raséqlehst foupd Bxneriphprsl orgaps bsa%f? I51 ‘Blepserssulisi wereyaid t9| dsmgnstrate a
10 nmonocytes infused into patients with various
digmieiéanopagiemder I angl Trealle they tesmalésghdprevinusly teported proportions of
I ncubati on under various conditions, a procedure
thgeervelsinl varibusenganas adopt i ve Iynphocyte transfer or
adopti ve i mrunot herapy. For exanple, Stevenson, H C
et aRadioldtelih@aled hay dearhused foteicidateQiistaiition af aflolkgduk €Killer” blood
bl ood monocytes adoptively transferred into the

meRSt9 R Hilthsed aitd f)éﬁent@ fwithadahi 8 Rtcancdstale DR @%@%totoxw by in vitro
carci nomat osi s," Cancer Res., 47:6100-6103 (19

1ngﬁbiﬁ519§rﬁﬁr H?ﬁﬁls dondftion§ a%cb@lﬂé Senal1 kn&v&ﬂ &raﬁgﬁtﬁzle lymphocyte
cancer w del Yy nEtaStatIC to per|t0nea sur faces wer

trérfsfeﬂneﬁokm& 1gm¥ﬂn[>mellag)§<. l’ﬁdr gf(‘&ﬁnp% S?el%ﬁ)sjog 949 ﬁ eF £1.0 Qﬁlate ?fhgamma-

nmonocyt e Itro I’nc

1npelljf(1:ﬁ>r111 AR klper$ﬁoo%r onﬁcéyr eessaldgp gﬁl%%rtagifﬁrﬁm%éptogﬁ? ?.bgﬂlimnaf)é/awty

conbi na |on 0

Oévﬁﬁé%é{v Puipt iR éﬁ%ﬁ%ﬁéﬁ@o@@? Z&?% figeloses thax

g?ven to patients as adoptive i munot herapy b

RAGFRS intB coloygetahcaneqr widalipmetagtpficytp gergprgal wr@wweer@reated i.p.
treatnment the trafficking of i.p. infused bl ood

Wi Hbesjans of ayiplegaps hisiod enanpeyisaanada eytetatis bisyn yitre fingpbdtion gvith
the cells with 1111 n These activated cells becane

huytnant gaimimat iagrfoiod €The mgnohytes wive ppiiedtbyaeaibination of cyf@pleresis and
and 5 days after infusion their position wthin the

cqueter-twrmaucantrgdgah elntrizbi em gecedukéieractpeedkt appreaimasqie 8500@ikon
were obtained 36 h after 1111n-I|abel ed nonocyte .

adtinites inoocytes hetegsvein paich® Ss ¥dptveahimistheabe oy & Qinélgl p.
associated with 25 the serosal surfaces by

inStil L2616 0OR EHe RPIMHCCyBIR I WSAtfent Fed tRiH eI YT, EQnﬁfséd‘lﬂB&f fA8nocytes
outsi de the abdomi nal cavity revealed t

pugpd f
R B BB SO DS Bt ocme

distributed widely within the peritoneal cavity. Two and 5 days after infusion their position

within the peritoneum had not changed. When peritoneal specimens were obtained 36 h after
. labeled monocyte infusion, labeled monocytes were demonstrated to be associated with
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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organs during the 5 days of the study. The authors
concluded that i.p. adoptive transfer of autol ogous
whdosms36bt ood nonocytes is an effective way of PCT/US2003/032602

ofpghd ek G StAARSEr thy §t@dyOXhEatidrd SontiRdedSthdt€ . Rlopliw Winsfer of
burden on peritoneal surfaces in these cancer

aRBlbk &R Killer B30 RBhodyRR Y dn FRcdVABAY BEdFvethd th&k cytotoxic cells to
| ynphocytes, Swift, R 1. et al.;, "Imaging of %

S{ER f B ‘y’%é‘?%ﬁ%‘ﬁ‘%%‘é‘?ﬂfhfgﬁ%é? it ?@*{%ﬁ%’% 1061y

di h l. : . [

i R o fon AP SR DMRARRR Sl RO e bty
il T A P R oy el et

rks ‘e-injected each patient with 111In-]|abell ed

1%{1 5&134 J@lqsw that PErPhopy ey Weig fakstbfrom Opatigniswith meigsfatic colorectal
were taken with a gamma-canera for up to 48 h 10 after

canggrapd P%lﬂ{rewla%eﬂlage@ thgpasients pempy durpenr éapiogucggumoy-activated
the lung and as late as 48 h in the abdonen. Liver

killem@ @) pynaphocses. These wtkerspanjsctabrartepgiondivitly'' tin-labelled TAK
netastatic | esions. Lynph nodes were not visualised.

cdlle in ofderad ivisnalizé niEfktages] Inmgesal e Bkaowiting bandii-0dago £ up to 48 h
colorectal tunours reveals the sites of netastases.

affdi énjeutibh ViStasids8Ow e k@dalbd @t callis £B il the HRg BRI ad 186 YL 4€h in the
IL-2 after in vivo admnistration. 15 Simlarly,

alitlofileh i TRvHr |i1ﬁ£ge§)f)ro¥1§<fe)d0%lc?‘ygﬁ)& BhredpBillifd RBEIAHtIC lesions. Lymph
aut ol ogous peri pheral bl oo | ynphocytes stinul ated ex

ndde¥ eRMhot HERisdERL $njdl@Sn Qﬁ?ﬁK‘é@ﬁﬁ%ﬁ%dl%gingtxagld%?g%hp&l&gctal

radi ol abel ed cells. "Thus, Spencer

T . : ' D .
oBRASE o B U UG SRS Pt e
HL?&@%Lzaiigﬁm%m§%0| Med Conmun. 9:783-786 (1988),

at,

N VIvo ation. .
dr scl oses up8n cocul ture of peripheral bl ood

I 0 es.(PBL) in 20 the presence of irradi ated

aﬁ {m ﬁ@@%{% %{SEP&BB%H Hapigus types o 10&%#6@ autglogays ppoRlgral Blood

thg tunmour _ (or perhaps nore correctly resensitized),
lyge @ﬁﬁﬁﬁ“%?mFﬂe%YW?BV bEdRibas hsen feternyivad bymagiegpf s

can be proliferated in the presence of interleukin-2,
ragiolgbeled prdls dHusaSpancer R Prang i Mykhet, Sdtilizatien of tamourtsemsitized

cell donor. Using this technique, tunour deposits were
(4dgenti¢d) 2ndiradivldbelies lpmphasftes fov @moup iichlimation,” NoclaMied Commun,

extension of this work, Mikherji, B. et al., "Inmaging
9:13%3-786 (1988, discboseothist, ypanro@Btuwd dfperigens blobd Behpad&ltes (PBL) in

i nt erl euki n-2 expanded aut ol ogous | ynphocytes in hunan
the areseice of iAdiadd altaldgARREmbUR SENsY e BBLLEn Bd &ndidZed(td 88&Imour

di scl oses in vivo patterns of |ynphocytes sensitized

(or fler¥¥Ps 2 E 23 PresdnbilizddP 2 QRIABROA 2iro cytotoxic properties. The cells

can be proliferated in the presence of interleukin-2, radiolabelled with "1 and injected back
into the cell donor. Using this technique, tumour deposits were localized in five out of seven
patients. In an extension of this work, Mukherji, B. et al., “Imaging pattern of previously in

vitro sensitized and interleukin-2 expanded autologous lymphocytes in human cancer,” Int J

Rad Appl Instrum B, 15:419-427 (1988), discloses in vivo patterns of lymphocytes sensitized
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agai nst autol ogous tunor (in vitro) that were studi ed
in seven patients with netastatic cancer as a
weotoensical candidate for an alternative met hodPGrf/US2003/032602

%ﬁ@t QI STHRRC gﬁ'ﬁ(ﬁ gztn'vgfmg Pb) @i w@fé%ﬁfﬂie\ﬁn sév%%ﬂﬁﬁﬁé LRSS ARYic cancer

eripheral bl oo hocytes ( el t her

aac‘% éélgltralzcg ﬁlﬁ?tie tﬂ%ﬁl e%ﬂ;hfvg F%Lh]%hcl?? ?aéhé%ré% Jbggcl:t?o% and a%lopélve
a“@éﬁ%@ﬁf&gﬁuﬂﬁlpw%ﬁ?ogﬁﬁel ltog&te%é’?ﬁ?ve?e“ W en
ipns. Ol eatiRing i vaed B TN e gt

blodlstrlbutlon studi ed by inmm g under. a_ganma
iIRErus tuRor ol g wuitwwﬁg expndedn g3 gaglucated cells);
i maging with the “educated” cells showed
beth et thormiebelpriswitol . dabeledautalpeops aglisd] kg™ KDY were
correlated positively with clinically detectable
adyeinisteredltto pattenisend bibGisBputandtudist by imagiyg omier o patuan cenad at
positive uptake was seen with the LAK cells. Educated
viripoplime yritersalsdn ¢/7euteotiogiag atfhitesbdwdied! o sisovied @Biicentrations
cells and the cytotoxic reactivities of the educated
oftradlib&ctimRy & sived thitabfielgkedl PosdRlyl widOsIFically dtéabldméthstadic tumor.
for 4-6 weeks. Evidence of accumulation of

BY a6tit@kiabal bRfdinshes af Sekithd uplaRON SIS tHRILAK cells. Educated
significantly higher frequency than that of the LAK

1 B@téﬁ@v%ré@)thoﬁgag%ﬂggeﬁﬁél%é(}ﬂﬂun{o? cé’l{il g&’ th%)épgqu{?cqeactivities of

ucated PBL m ght™ be 15 better can at es

th'é% c%e%ﬁqge% %ﬁfnka%{éd ?1{ %(J?lg gl%ee T IL%%%I‘ g%l{sﬁsbg %ence of

cu tures of uca ous
acsc’:lcl) ar I%F 1rr ?lélgﬁ ?l?é B(gucat\egn F\i}hlg%%ﬁagél 231t of; esrﬁ]giif f.ec equency
R NI e TR SN

Iynphocytes (TIL), as devel oped, for instance, by S.
bealer ¢ g radipimeynedetegtiesof bR cangers gk coni@uogs cujjures of such
“Tunor 20 |l ocalization of adoptively transferred
equgeipdiptalogous ZBbireightibaercasren epaatet iadm inisyriivroefythess efifevtor cells.
patients with netastatic nelanoma,” J Cin Onco
7: 2580@igt typt 98 mphoiid sell thedms bmmsd:qmphrtdptive ia:r&hdr@therapy and
infiltrating into human tunors can be expanded in
imagtngovithin tie tiuman ewly bairadicigbelingis eurh@uitdiloa@ng IytapRicyted (L), as
aut hors have investigated whether infused TEL | abel ed

daseloPed, fistiinstancd, by S( AIRskentexd £ coBdhghdsalthig; Fanst, Bogal. | ‘T8mor
to nmetastatic deposits of tunor. Six patients with 25

lobRizagdedtiaBopiBbly GRAMI rdBhERATA T ROl ﬁﬁindﬂﬂfflﬂrﬁ n IthPHSytes in
of subcut aneous, nodal, and/or visceral disease were

b C
péélsgtls %@(ﬁéﬁ%&@h{gﬁh@tﬂ§ e¥in OhB&. ?%%03%7@ 9§45 GLYRE that lymphoid

ceﬂ%{fﬁ@ﬂﬁg %tg ﬁgrﬁghztumors can be expanded in vitro in medium containing

interleukin-2 (IL-2). The authors have investigated whether infused TIL labeled with indium

111 (mIn) oxine can traffic and localize to metastatic deposits of tumor. Six patients with
metastatic malignant melanoma who had multiple sites of subcutaneous, nodal, and/or
visceral disease were the subjects of the study. The patients received cyclophosphamide 36
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hours before receiving the intravenous (1V) infusion
of TEL followed by IL-2 IV every eight hours. The
wale@usiser i on and | ocal i zati on of the TEL wer ePCT/US2003/032602

hfYAleHRt Rleivil rﬂga 1§§e[v'e1%us‘(m liFufiSyr TIH OB B T2 IV ever?/ eight
I magi ng, serral blood and urine sanplings, and seria

h%o R’Fé &S 181f1tlogl 'i(fcgﬁ]ﬂtm oF tH@’II‘ILt \!v%@ g\%lualel'l]dsﬁg séﬁ]a? kvﬁgle body

oca I ze ung, |ver p een w

hours aft.er Ihe

f
ga%:fﬁ%a (famﬁ@a lglaﬁ}lnﬁ,i H%lé)ﬂ)()ﬁsa lqu]% Zfa.%lgfln%s al Se%ag?? 0§)Sle§/ Oflé%nor and
1 111 n- | abe
R Bt T chhzg? TR VAR RUE beT SThiBgBg hoys afer the

was denpnstrated, in Six patients u5|n ei t her
infysiogioh syt dyitpn the B‘ﬁ% ¢imipished yefhdn & hoysy %s earmaﬂ?ﬁ hours
activity in tunmor tissue biopsies ranged fromthree to
afigp injgciiew ofgr derlabeled Fln logelization 9f TIh to silss pbmetpstalia deposits was
progressive increase in the radi oactive counts at
degianeigatesk in all wgrpatientousing eiher im@gisg stndiesTeri biopsy sppyinshogshoth.
that | abeled TEL can localize preferentially to tunor,
HYmdctivitpuni asr tissné biopsidsirarzed mmahmee giX tieespomei Hae activity in
mechani sm of the therapeutic effects of TIL. Many
nafhdl s Al progresdive sncasediel @it radi Backin®THB s §ifP WE tumor deposit was
i ncl uding conparisons of imaging with TEL and

sk, Mty GROw Sth&llatRleB &L 8dnl 18¢aNSe PrafeeenhBIB ko BREH dRrovides
For instance, Giffith K D., et al. “I'n vivo

1nﬂir§1taﬁdnm&1&é?ﬁln% fhepdQRld M@étﬁm&ﬁ%@ ﬁfe?ﬁ&&féut1c effects of TIL.
i ndium 111 el ed tunor 15 infiltrating |ynphocytes

and MGH aﬁﬁ%oﬁ‘il SRlliI%Q gn i}% %aﬁﬁ@theﬁpy %Jl\?dqﬁgsco\{)ﬂptaﬁsons of

met ast dt | C ["'anonsg,

SO P R RSB Dy BB et B,
R R e R SOTLE A1 R —

iudled for the ability of their 11 'In-labeled TEL

inf§ftragag |ygpapcytes @P%%lphgrﬁlpmwf/@ghwsun Ragentppith mewstatic
sites of tunor usin ama canera 20 i nagi ng and

mplepgied, SENakCaceeln. Fhi (091 1GAE (969 disslotea bl patients Withapagastatic
given to 18 patients, while five patients received

melaniing eidetgehg dheraply ogdueyclpBiosphamideg CPM), tulwer-iqfiytrati@g ear
tunor localization was seen on 13 of 18 nucl ear scan

lysiphooyses JEIL), andrimerlenkid-RYTIR2)Thdre stedicdfe thesbilihof taeir Y Unabeled
was i maged in only one of four scan sequences on

THadripefit@ral bloed [yhbhbdytdSBRBL 00 @ocalatih 6ifds oMVaSnos ity Sy camera
nucl ear scanning on three consecutive treatnment

in€@iho 88 bdpsiCPNine®obh infubRond BrabiietaBeled T Mit 'fﬁ'leh ¥o 18 patlents while

denonstrated clear tunor |ocalization by I111n-TIL at

FivEPLBE RS redbil &PradibliBled J@cslagoug PEA 'dhﬁ@g *glg,lr}?él%\}gﬂ cledddRioPBL

at  a sing le site, and su sequent t unor

lohaﬂﬁgﬁcglgwéyleen & 1%1’ %99&419&% g’cﬁlﬁ%eﬁo ?1; Méﬁl%g %{1 013]%68% recipients, while

tumor was imaged in only one of four scan sequences on patients given 1n-PBL. One

patient was studied by nuclear scanning on three consecutive treatment courses of CPM, TIL,
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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repeat 11 "In-TIL infusion at multiple sites. These
results confirmand expand our initial data
walesmnsiesat i ng that human TIL transferred w t hr@PNBE2003/032602

repd, a?m]ﬁ ARG nfu%ﬂl@é’ifég 'Ik?l)ése rlssu?ts oMt GhE Bk hﬂaﬁ& b¥: initial data

ocali1ze to tunor sites and iIndicate that t

dm&o%é\lrz{rt]légglia{)gnh@ %it%%hsﬁriefd%mrélﬁw‘p@;@amf’ @andiiff&éfe‘d%? ﬁlr -2
erinBH%Lyj ze;"I ltr(l) t@rﬁﬂrOSéth %@tl?cg?ﬁtcaa t?lat t lrsi 1(1{:9%(}%tl9| l e@%; ?or T[Elg than

%#993) whi ch di scloses that, to evaluate the
P ficacy of tunor |nf|Itrat|ng Iynphocyte in
treatment, attenpts were fo stu the in vivo
i o GTasaE e Bk TTLAC CHBSE: Pk eiye disHbubon of
Tunmor-infiltrating |ynphocytes isolated fromfive
ragigtlptetpdgumprn infikratingjsmpociies tistanger patignisadn Vi taha@(1983),
mel anoma cul tured and expanded in vitro with | ow dose
whith discloseb ihat e evaluateghd effikdcy of twoeoranfilaitelgdgmpliccie in treatment,
1111 ndi um oxi ne and infused to the patients. A large
atiehpw weganide waney thevia sivel sigtation aad distibudor bithese lymphocytes.
di stribution and | ocalization of the infused TEL.
TG ahfikRtihORm@hocikd 1soated BRktve Patierteiwith thali gia@Sm¥asgatic breast
seen within two hours after infusion and high |evels

caifer 0B HeRAGHA MilfuYed HBE Bx RARSRANY SfoakithAfwiI S rbdbrlbREs |
liver and spleen. The activity 15 in the |ungs

infb 1B %@% ﬁﬁélsdmﬁ?“hﬁaiﬁ% :oxR a 3@ ﬁl%s%g ® tjhé’?édehé ak 128 Alw

1111 n- led TIL served Iint astatic

ga%{nt-egg'am%%%snﬁéd @teki?h{até’ Elf-[iﬁln-llﬂu%rg Lnﬂploéailzg on% lfﬁlséqﬁlfugeﬁ TIL.
Lo “%’%1 D aETErEL Tﬁlé@wﬂ%s' SR VR G ATET pion and

nmentation with c ham de and corre] ati on
nigh Pl aE R Deraiel 73 R | ey SPleh g activiy
di scl oses that the adoptive transfer of ipterleukin-2
inthg lungs) digafpyishgd aftpr {73 helrrs iV ﬁpp«flfla%qc#gzavwhoérykab@eck L was
can cause tunor regression in patients with
ohsarvedinghe wewrtiordan. Thirty-eight patients with
nmetastati c nel anoma receiving high dose IL- 2 and TEL
wer eAmtthed stedy SOFILtiagingis distipsaglfin Rocke), Bgduet al., “Localization of
111In-1abeled TEL to localize to netastatic tunor

1 hmﬁmmilﬁt&lddyuxgmmﬁlma@mphomh togudbcin patgasyreceldi@idoptive
| ocalization by 11 'In-labeled 25 TEL was seen by

ingAHStheLPIEA ARG bN Fith ByckphbpBardie ahd ErteHBh et s &fse ”
In a univariate analysis of factors influencing

Chdeaf 3: £7319Y¢7 00D RhRAGRS 02 Mabihs hidHhivO Ba¥@sS of 1nterleuk1n-2 (IL-
“significantly -7 WD 2004/033667 PCI/ US2003/ 032602

2)-cultured tumor infiltrating lymphocytes (TIL) can cause tumor regression in patients with

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

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

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 significantly

-7-



10

15

20

25

associated with the ability to localize tunor by
radi onuclide imaging (P2 = 0.026). The authors
w@oemalossden t hat | ocalization in tunor nmay be | PEIDUSZNN$/032602

assoi:m{elc? %1@‘?&4&%51&% {8 18£a11£ﬂ'um0?9§ FhiaRd a8 Sthagr %\%52 her@es ermeo

nical respo SES vvere seen In patients o did not

woEFoimbela GRS HFGhribds thdpthin AR

ni stratl on of

th the ad

anpOR It B ?%ﬁv%e@ cﬂ]wgalﬁsgaﬁswve e AP | el
tot f TEL |

e B i Y DB TSR SR Py 1 ad 1.2

| ynphocytes |labeled with indium 111 in patients with
thevetyao¢ Heiadminisigation of Iarge awpbarhefnkL 2pRIeRIdRRIOVE Hig frequency of
col orectal cancer," Cancer Bi other Radi opharm
TIIL Zocghzafdn (OIGDF) | 10 This article discloses that one
i ssue in adoptive imunot herapy w th autol ogous tunor
i nf Ihagisg SATL lisyatgphtisidsedin(Dilngn,iRs Omidutmer losalizhtiandiyl tymor
actually mgrate to sites of tunor after intravenous
infilfhtis 19Mphothes ALbEbOWEh fdived 1 T hiatpatidvey eithavestitieannal cell
several reports of tunor uptake of radiol abel ed TEL
catcthoRR! ERAsmAMahdlcdBtas eatdet” OBlcaiBidther Ratiophbifn@ 125517 (1997).
visualize tunor with radiolabeled TEL in ot her tunor

THiYRESe Hﬁﬁ@gets ﬁﬁt gneh%\ig DRSPS HASRSHH Wltﬁ'ﬁft&gg&ﬂs @htior

patients 1 netastatlc cancer (5 renal

oA P A oFE B LB g o
iR O 0% e RRE L AR e bR PP Ry ofppmopppte

recei ved 1
ot o feg Tt if e S0 dnee T Enaopd.eur SR8 R Do & a? (gor with
algﬁg 2b for 4 days prior tq receivin ¥ ?i M
radiglsheledt Bikdp QthengioR @’Pe% TRRAT ey gV esiery P‘gsuﬁ‘ﬁ’é% Y Hezgeight patients
em ssi on conputerized tonography (SPECT), was
wigemplestaticcrancer Svrepgl? melapemg: 4 colan) reesivadian infeyprons ifysigy of 2 to
denonstrabl e uptake of 111l ndium | abel ed TEL into one
109rbiltron sutbdngoms T8l tiedudiig 50 mikion. TITIvdrich had beenrmenjuagonhto 500
sites of tunor which were not inmaged. Metastatic sites
micrd éaliuhié 1, wdedmbstaed Withimerlenkidi2a#t-2)n Slne gatbnt received 1
perihilar |ynph nodes, lung and |iver parenchyns,
gradeftytdphpphimide bh&dd?qﬂﬁﬁto TADhhetenaltistitCrengsl interferon alpha 2b
patient served as a negative control in 25 that the

for 4 Ha J&%Br Wasce VRStV Botd@ltbody kdniRa YdheRa SiM@inAklcln@ing single photon
evi dent di sease, but a few weeks |ater had a p05|t|ve

lh @B hours. All eigh
ol SIS b ASPeOLE SR b Bt i

patt ngt/S Hﬁz&%ngiga%ﬁ:%take of ''"Indium-labeled TIL into one or more known sites of

tumor. There were no known 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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concl uded that uptake of radiol abeled TIL, whether
CD8+ or CD4+, by netastatic renal cell carcinoma and
W@Mve/03356T ci nomas was similar to that previ ousP@T/US2003/032602

céeRAEd @&t UphkE B A0RIBele STRL HRShIRMS WrldDA4+, by metastatic renal cell
cycl ophosphani de was not a prerequisite for imaging,

{

Hg“ﬁ%%lft‘”é;?Fa?glﬁnb%aesr?%ﬁe@%? i a?ﬁ%z%?s soms
Pl%ﬁg %?Igg‘é‘*h }\)éﬂog Y nha%ln%t%%rerseéllﬁ%%e f%r nt1a|$ l%t anldﬁluptake did
[ as an aid in st agi ng of t he di sease.

neltl? @Ct%woﬁféép%n G et al., "Tunour inmaging of
i ndi um oxi ne-| abe] | ed ut ol ogous | ynphocytes as
st agr P H%%JEPHPPP ekt Iopdot gpidcs a%@mg gliFiog mplupgdphoid
42:276-283 (1989), d| scI oses that follow ng indium1ll
tiggResridsolhaprohern erdiciabsled dordmagins inythpbrstyy Wishquady @ pHimugion, as an
| ynphocyte scintigraphies were performed in 35
aid dn $tegingsof the dispasqo A, irimigiss Gagtel. (‘ADnout mmghng of indim-111
wer e obtained after | eukapheresis and Lynphoprep
oxjneabibdletl agtelvgpusflygplidcptas arwckstagirgandthisd ih dfodpkin's Hiseade,HEur J
an adherence step to elinm nate nonocytes. A nedian of

Hier2at§l0 42:236-Z33 ({989 dicdbskSthaefoRowiap aldivad 1 i éxincblabdelled
(range 1.9- 16.6) Mg indium 111 oxi ne and reinfused

adt&o% 1yRaho&d Sfus{EAPRIyMPABYYE stidBEapHeVAse pafdRREd B 358 tents

a Gt 400 AT. An accumul ation of radioactivity was

wiR el d@lin'Pdisdbe @D)Si ociibd \perg Bbtan&E kiek YM%hQIQQ? #nd

| ncreased radi oactiVvi Yy was al so seen at sites with
TS SR B S SEE hIP BYP
o wﬁz@g.&gﬁsgﬁﬂé e LRSS e

thesa edure nd foll owu
168G RN L1} o S8 i BE Pt %P‘QB’@IC%‘BCM bt was
eral bI o d | ynphocytes without in vitr

Pg{g’w@g 1“6?16#5@ Al @ aﬁ@@wbéwm%gﬁéwa?trwt%ﬁeep%%@ftqléltes
mal i gnanci es. For_instance, Miuller, C, "In vivo

with gelanged lymph pedesrinareascsadinactivily svag alsp sava At Kesitepiish ap previous
bl ood nononucl ear cells in patients wth |ynphatic

clinida gjridames efguthoyr inypdvenivbd Th& a5 suggested thASBY data seemed very
di scl oses that in vivo mgration of

profnisingdng wiithduitized eledudplegic 4 vepalb eman tymphbseantigraphy siay prove to
(PWMWNC) was studied in 20 25 patients with various

bd yupipatiant cormple:garaneihe staging pRatdaaddnd felldvayelhatiyit®With HD.
nodes. The maxi mal | abeling dose of 10 mcroG (0.37

MBQ) Inladihg bfia@iiaBeied MG ¥ &S] DREthd R in vifto W h
2004/ 0%13%67 "pCT/ uszgﬁ%fll:i /032602 yREHEGHR Hihdid in viffo Whvation has

also been employed in other lymphatic malignancies. For instance, Muller, C., “In vivo
tracing of indium-111 oxine-labeled human peripheral blood mononuclear cells in patients
with lymphatic malignancies,” J Nucl Med. 30:1005-1011 (1989), discloses that in vivo
migration of ['!!In]oxine-labeled peripheral mononuclear cells (PMNC) was studied in 20
patients with various lymphatic malignancies and palpable enlarged lymph nodes. The
maximal labeling dose of 10 microCi (0.37 MBq) ['''In]Joxine/10® PMNC was found not to
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adversely influence either cell viability or

| ynphocyte proliferation in vitro. For in vivo
waradioarns7 1.5 X 109 PMNC were gai ned by | ynphapdiFUs=03/032602
ad@é}gel* ﬁl'ﬂﬂéﬂ%g E r b \;lﬁ){ﬁt?%y gln}bhaéﬁ@ﬂrollf%ﬁgb@%%ﬁy For in vivo

I ng, m cr oC The | abel i ng of

BT P 8 S g
radippiuSlibotR Dot ta %}Qfﬁ%}}&?& Lh@”amffﬂxﬁ% 4Bl g

| ynphoma and no patient with chr ly
g e e Yeddn s aut oldheg PTG Oﬁ?ﬁg%&nﬁ SeaS?ﬁad RSt
t hus concluded that PMNC retain their ability to
fivig; vij theltigh-makignany lymphainae wihereas thigp aytof §eVaR aattenﬁtmfh%egf dnalignant
cells traffic to involved | ynph nodes of sone, but not
lymphonkreanding Ipatisine withahtonin yephetc leakpnmp badposiive bimphmode imaging.
human PBLs in animals and humans after |nfu5|on by
Tt alsfherseints coneludes thay BYING stribhisen akititydd edgra®efter [n'sinhrins,
Nel son, H et al., "Regional and system c distribution
laedling aind thatt thse cells taffid to GRB1vhé lyaiphagdesed adme, dnt ndd ald hesatologic
and cul tured human peripheral blood |ynphocytes in a
milibiaatigol on cancer xenograft," J I nmmunol.
145: 3507- 3515 (1990), dicscloses that anti-tunor

ant ihadAWut{od bf FhartPNEY i8 RhimélsGAH BlBshsta@ediBfuaidh by @R rent routes
anti body 15 (OKT3) produces a heteroaggregate (HA)

ha@2sb BODseldhal FEARsthREI81sdnBH. &:Q1.]¢ BR%QOMMH& sﬁ%H1§d1sﬁ1but1on of

expressing the appropriate’ tunor’

o0 o S b 0
yRLPEHF ot R sE R ARty ddmblhelr TR s "
diiﬁgeﬁﬁégm'é Iﬁﬁ%{aﬁ %ﬂw&?”#ﬁgé&%@g@bc%%a@ﬁ@ waﬁ%g%% gpody

and at designated tinmepoints tissues were harvested
(k) ipeosluces adreierppagipgnén GHBplady thay camy targqtFER. 6 Iysgcfugnor cells
| ocal i zed specifically to tunor sites. The maj or
expidssing a epproprinty @wuionAst Theiivyanddpedisiribiinarof eadlidiebelod &
Lv. and i.p. admnistration of 1251-317G x OKT3 was
angibodyntl764 DK Ielpd tradiol stmtbid altured himyandfBIewere stadiefiin athymic
anti body adm ni stration. Autoradi ography confirned
mide aticeliehiting dohit intbapeitbneaGiddotHéstablithed didivethe hwaaal dokdumor line,
specifically 25 to intraperitoneal tunor; that i.p.
LS visde ¥ e@injdbted Riith bﬁﬂlaﬁ@e@ﬂﬁ@hﬁ@d@dzﬁmkd dhti-agddrYiAb, or
and that i.v. admnistered HA anti bodi es distributed

e} Mdlel PER! anias G4 Ahidd Bmepdthts HERES WtE B vesldd MPmeasured for
2004/ 033667 PCT/ US2003/ 032602

radioactivity. "*I-317G5 x OKT3 localized specifically to tumor sites. The major difference

in radioactivity levels observed between i.v. and i.p. administration of 1251.317G5 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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PBL distributed in noderate concentrations to
i ntraperitoneal tunor when adm nistered i.p., but not
wob@a/03sdeT ni stered i.v. The aut hors specul at edPCTYESE2003/032602

PRRQfstrivafalih £oldrAR c&cehtrationd tBJnﬁféb@ﬁjtonéo BlardoP whit Rfmifi8¥red i.p.,
reflect species disparity in homng receptors and/or

blﬁ 'ﬁgp&/ﬁ@ll ddﬂﬁmétérg@p\qsf Quth% Q%CMGWE&E Cﬁﬁ‘% aﬁ’zeauﬁlY &t &P ﬂﬁeeted

a syngeneic nn conclﬁd at t
Pﬁaﬁ?&%&glr Iengy %’n g&g%ffles t&%ar%t?er A v%\%ef %%%g th(% “%%@?‘%Hl%@nds a

for initial nical trial cytes fro
prp e B b isAme i B et el PR s i Tesurs
I1per| heral hl ood al gp%have been st udi ed for adoptive
e 6 Pl ey YA Bt hodes PsUT Ry 9Fter At AGeTer
radi ol abel ed, | ynphocytes or anti bodies thereto. For
systeRiciferapy foninitd clatied Bialpat ent No. 10 5, 814, 295, to
Martin, Jr. et al., issued Septenber 29, 1998,
di s dhmmhecyirstieniissaasiofher Bian fyrqsmasses (ies Tohrdr phegherahblood also
tunor reactive cells, their proliferation and their
hays bednrstudikdfor adepide itnmiuaothemme irghding] distyitartibh by iradgingtdfe
invention is directed to a nethod for reliably
radietabelnd lynpyodyysphantibodiesthertd. Hoethsiafice! Unidd St@aCldteheNo.
cells, e.g., CDA+tunor-specific |ynphocytes. This
5 ﬁBt,i%dto Mieh e all, ifusd Spendbr 201098, 818648 detbighifation of lymph
patient an effective anount of a radiol abel ed | ocat or

nobies WchdY i Rafdrirbald 1B G SpraliEREEInd hAPUE ?Pa&ml%r cedlular

associated with neoplastic tissue. Tine is

thEl‘algfl 1ARsRichiR, WS dﬂgcg%cfe%) gtrrg old?@r R4l r’?’ (ﬂ‘f rmining lymph

I ol abel ed I ocator to pr cen

nd f b d di
c?l(@)y erﬂﬁﬁéﬁ 1ﬁ§v%ﬂ1§t %ac§§ ci?llg 8 (954+ltlun (?rlég?% écalgmgh%cy[,egﬁqlbs ra?thod

cator to as
B 5 VR e
FT NI NG CE

exhi biting accretion of the radiol abeled |[|ocator by
pegaitied {9 ﬂ@sﬁfqlﬁwfllﬁéh?)?dé@ém@t@v é@fetble Tadiplabeledocataiio grdfeentially
at the lynmph node sites. The |ynph node sites
coagaRiBiedn fty nsoplpstis tiesrg eadifar entsiugd pidiolabdied idcator @rbe cleared, so as
renoved and subjected to gross visual analysis,
totinseraghths atio of phaten ethissonsdtanysdoplasivytishe ts bijkgmuadlplicion
hi st ol ogi cal analysis. Those determ ned and renoved
enhiysiguis imthe @stienh atfteaths tinrhas eajsed, Thd et @s L28eskad Witk 4 fa8Rtion
by 25 gross observation or free of gross netastatic

detﬂcﬁ@ﬁprﬁbeﬁifoﬁd&ﬁh&ﬁh@@n@ﬁ(ﬂo@dﬂlt‘éyéﬁ%lﬁ& ARERlibd &f tRd Bdiolabeled
tunor reactive cells. The selected |'ynph nodes are

lo&atdd b @b @6tideQviti the Béél wikdd! t
02004 033615% FI)CT/ 003? Oszg%’&leﬁx df?d}hatlxh]gt the lyill‘l:bh nx\& sites. The

lymph node sites exhibiting such elevated levels of radiation are removed and subjected to
gross visual analysis, though such sites alternatively may be subjected to histological analysis.
Those determined and removed lymph nodes that also are determined to be tumor-free by
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

-11-



10

15

20

25

| ynph nodes are cultured in the presence of
I nterleukin-2, anti-CD3 nonocl onal antibody, and
woe@ploa®si c ti ssue which may be aut ol ogous or PCT/US2003/032602

lyRtbh RERR GleCulthie® fn thé- Bﬂe&n@@&ﬁﬂtteﬂéikﬁpZ aghﬁ’ﬁjﬁﬁ&ﬁncfoiﬂﬁtanﬁmy,
patients (Nos 4) “given such stinmulated I'ynph

arnla.%tgﬁpl&s?b |t1§sug @&)ﬁ VM% aut%}/dg%rbq gll(‘))%eﬁély tor! §8s @ﬁéﬁtodﬁo

W t hOU exogenou at extensi
dlfc:f&?? &%tkt%ﬁ gfaf'5 efn(%isg(lﬁ\]a g rZ%aa%lld %g %_}?ﬁ_t%ouﬁ e Ct !,?'m ll'Illl%ldé] Elu;e shown
d ,
ot fiing f&%fﬁ%sr%svrlgwd “ﬁé@e@tﬁ%g%ag%[#&éh%mﬁ@%%@ﬁﬁ%ww

met hods have enployed T cells fromvarigus source

datsps bgneeollestet, Imgil@algwﬁﬂ V?filelé‘n%V“‘é‘ﬁ% H‘Sg‘@n Eﬂ’@?%l}?@lcﬁ]& (patient 5),
cells, particularly dendritic cells that have been

bus dhas ds t@p @ﬁly\ﬁaldrwygléﬁwm&comluﬁm& gen. For instance,
Peng, L. et al., "Helper 10 independent, L-selectin”
CD8-ReFerd efloptivairnuintissapy amtliods havsrempldyed Ecyllsefr@n various sources
naturally sensitized during tunor progression,"” J

thhtranistimhulatddis: Vi BBy mhidéh-$r2@00)g cetls, pattioslady dddtitit bdls that have
authors recently reported on a CD4(+) T cell subset

beash blils¢dOwith vaRhESIuidads 6HdNSSS IFoRinstahddPPddgOl.)et bl “Helper-
tunor-draining | ynph nodes (TDLN) which can be culture

in@&ehdeat, @ dsefRGn"atoN! T ¥&ls WvithtRdala8fi i@ fortePri@E Palt aahRlly
establ i shed pul nonary and intracranial tunors in

seﬁéiﬁ&%'?ﬁhﬁ b bfoBresSUEM WhhiiRY 65: emﬂbgwo@s 4801085 that the

- 2. Thls repor extendS“Fﬁ§§e st udi es

au?lﬂﬁ %Qénng? Ir]gp%ftF& a?a éﬁﬁ Tscléﬁ %%Lﬁ%l hLlo§li ?eg chH G)H)%l()n) T

prese

BB ih B §12‘|8§ b f"ﬁﬁ%%d@ﬁ%?:‘:ﬁlﬁh g%ﬁe{@g rgfacuv%%%(an&
QPR RS B oot S liSad P ops AR Beeanyglpdmors in syngeneic

L- selectln CD4(+) T cells, bath establlshed pul monary
PP A 4PN B ton RbLe2 vl Saer EUmRA S Ehdies BABRcterize
exogenous |L-2. Cylture-activated L-selectin” CD8(+) T
the smplb subset of btselestine™ €3¢ Aeells naterally prespat i TRLY pf mise bearing
but secreted | FN-ganma and Gvt CSF when specifically
weakiyniginamegenid tumorselselawd L-selentdy®” (I8¢ aY Btdlo displajduehe functional
aut hors concluded that these data indicate that even
phenbtigpudt Islpecinfiependame T icelts, aminehevadsptively aghdasddweuld omsistently
growh | eads to independent sensitization of both

erfliddte; JikaNce bR { ¥ OB )i F dcllfWothles@Blished plmbRAirNan@fatracranial
phenotypically L-selectinlo ™ at the tinme of harvest,

tuB R WisouV a8 Rini RAHI SSxOFhYusatlX BhRyre ACHVaHATLQRclif®Y CDS(+) T
unmask hi ghly potent stand-al one effector function.

celid didMo: BIOM VAR Gidorflrddt PR3 HAB268R d IFN-gamma and GM-CSF when

specifically stimulated with relevant tumor preparations. The authors concluded 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,

low

phenotypically L-selectin®" at the time of harvest, each of which requires only culture

activation to unmask highly potent stand-alone effector function.
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Adopti ve inmmunot herapy of human patients with T cells
pri med by autol ogous dendritic cells pulsed with tunor
wW@raok@adss7 f r om vari ous sources al so has been rREDUSEA3/032602

Thu %dogt?’@é"i‘iﬂnﬁhnoﬁ\eg y ?‘f huiMan patléa?sv@iltkpﬁ g@ﬁt riaded b¥ autolo Igous

therap utic effect adoptively transferred

ér}ltF@e(%lng 180 &%ﬁ%ﬁ&rﬁlﬁ%lfﬁ ¥a§ft‘6£§)i gg:%ygls&lﬁﬁ%%érf ﬂeﬁorted Thus,

a patien

R Lt e R R
unr sectabl e a reS| ver netastasis of
Ry S seanaanne adtecely Be i AL

errpheral bl ood T ceIIs stimulated wit

erpmaial otcse SasoL BRI IG @UD clopanlyt s 65-year-old

Extensive in vitro characterization of the _
woaamwith ¢ rgeungically paresegiablg dadichsmernsisiapt iveamalagiasisof
cytotoxicity, and intracellular 10 cytokine secretion.
endpghtrieltantimaciioywasdtsant e mfeibrawigh prsipheral démigocdlls stimulated
tunor cells, but not against NK-sensitive K562 cells,
wilu tudd od Qyeats-pised dAitdlygonk ddidaist sells D CaBx@nsigoitvitro characterization
Epstein-Barr virus-transformed | ynphobl astoid cells.
of BhODK i WGy AU LIS ibRIIed plidhailypid ahd1ds, bytblogicRAE tahd inkidcelfaRr
HLA class | restricted. Two-color flow cytonetric

y&n@wssérémrnemgﬂ c@riut&&@ry vits Sb@efl h gARN aRbIBP&Usk B8} cBffs, but not

CD8+ T cells was al so CD56+, and anal ysi s of

agaﬁltstr I@ﬁ%leﬁsﬁiv@ K6h IélélﬁaMO?Jﬁg CbhrA 1 _]Igﬂotﬁﬁ(s%r Slsa%'tdi’ 01sls Epstein-Barr

suggested a type 1 cytok ne bias. The pafi ent

VI{EIL{ S%Bﬁ?n@eﬁl 1%\12@%%1 duc%il?o Iﬁocﬁ%fn& sEuH{EQ derﬁgngﬁht{ea ﬁ]g llyﬁce ilcu%*ty was

erva VI VO

i} A%taly fra%%*@far%?obor. et g 111' Dot vagiod B s dnt
PRt AT L By Bl TITE ARG SRI gpoo e - Bamna and IL-

i njection. However, deep infiltration of the |arge

4 EXRISPIORSESHEA BEPT b ateleinerbigse [Tha PSR s tepied B fhreegfusions of
eval uated in 3 dinmensions by single photon en ssion

tugerprecHici Izeells alchbeyf-asplyintet Q@) in viva distripution phihe Flcels was
stabilization of the large liver netastasis was

follbwed e’ T axinegbelingead seeiat ganGod dagetd iwakipg. Tunes docalization and
results were said to indicate that tunor-specific CD8+

accyolhton @ labEleddyrhphoegpomsesndastly degetad atatt tine points following
patients with endonetrial cancer, and to suggest that

cath ifg&kibn. HERNE! Bep T triRY: o the Urg é faeioR PR byGicaiddeT édlls was
patients harboring nmetastatic dlsease As 25 can be :

mSRQRA, hbviiubied f "jsdmleﬁ’ﬁéﬂs'b? @ﬁl%fé'i‘)h@tt)n ERALBACSh gdtér}‘zeh ®&mo aphy
111I'n oxi ne | abel ed CD8+ cytotoxic -13 WO 2004/03 36

(S?ﬁ@‘[‘;’%&ﬂfg/ gﬁ%@ﬁﬁr St%blﬁz’%ltl#n? l)fh lvteplﬁet‘ééfggi)sr wefs obtamed during

predonrnate ove |n|ng nor ma
tr@a%&ﬂ.c@éﬁg@ﬁvely, these results were said to indicate that tumor-specific CD8+ cytotoxic

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

can be seen in Figure 5, localization of radioactivity [of " oxine labeled CD8+ cytotoxic
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when conpared with 99Tc-sul fur colloid scintigraphy.
Human nucin 1 (MJCL, also called MJCG-1) is an
wepiotioadesnl rmuci n gl ycoprotein that s over exPCEESHA3/032602

TicansI @8uad 1l thmGRARERTAId Y BB Ratiof e4eth BFinD h6ASA Livdr %%%nchyma,
pancreas, prostate, 5 stomach, colon, and ovary. 1

whén GriAfRhin O Td AHASIbALBRHERHLON, because, 1N

patients wth solid adenocarcihonas, |owl evel

Il ‘ | i . 1 Ox. . _
b oo il A0, PRI, L FUMOPMIRE RO St idhin A Brotein that
eradi cate, t rb

. i tunor. FE .1 nst Hi | t bol d,

iogviierrrip o fn Y0t chor R esdatuting Pt e Btegparostte
fromthe tunor antigen MJCL prinmes human CD4+ T =~

sggighy Colom il Braryed UL s 5eEst 56 ompcgaies endody sy A gatents

10 epithelial cell mucin MIJCL is expressed on

with eplisladerqeagipgmas. fovileveraBvlan apd dutpo wemensraspopsea to MUCH
serves as a tunor antigen in breast, pancreatic,

hayg Hesnegbsersery whichare nay ppfieienthyrsgontigteradigate thy grdwingriamer. For
MJCL- speci fic i nmune responses are found in patients:

ing@ace, Hiltbold, WiM.cét al.r ‘Saogallyzeodeased elabs/ll egppafrent thpiutropasigen
on the MIUC1 protein core, and |IgM anti bodi es.

MAKGleprimeschutoan COUk AT @llfid CendeeRes. HR SEAG-5070 (E98Y, kepo that
MJCL- specific CD4+ T-hel per cells in 15 cancer

efiithtlif BE15muéih MTSODW ekprdésed/biCddes BREditdntas Gunlie@Blcbsy1a8dSorm
neither deleted nor tolerized and that CD4+ T cel

thaERPRP LS FRAN alt e BNRERL BEhcYBE o8 iAPRIIIM el Alnfors QhdBh@wo
formof MICL is used. Naive CD4+ T cells from heal t hy

pl‘é@&lﬁiﬁ%twgl-@%écﬁﬁthfﬁné’ }egé&sés%@foﬁﬂcpﬁrb%i .n?s: Vsl CTLs, which
0 , Ive

peptide of 1 am no acl representing

Nk e U T L
T R R NGO

response when i esented by HLA-DR3, MJCL is )
copfcrpatgTy A gt e -Sase St Treake rec e gt o tleized
tunor-specific peptide epitope on this anti%en can
ar&’é&%h@#h% cell 1REpgases S31L sl gspcraied when gy apgfopriate soluble form of MUCT
"Intercellular and intracellular events follow ng the
issed. Wi eesEIp4-c T eellsfom healibyydnpisoveroprimed invisre topeyithétic MUCI
25 peptide epitope on the epithelial antigen MJUCL," J
paptideipiol 00 ad® BidsrefeDtifng H88)nglycokybdssriemtriyats, presented by
functional and nol ecul ar paraneters involved in direct
denditic edledriiey poduad IBN-gathéha Wl BANA6R3EE ol ytic activity. The authors
PCT/ US2003/ 032602 tunor-specific peptide epitope on

albdIdntifibliofe R péplite SRLERPPGST ARPRIEHVY, th&RRS ek A3fonse when
it is presented by HLA-DR3.

MUCT 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 evé‘rnts following the MHC-unrestricted TCR recognition of a tumor-specific
peptide epitope on the epithelial antigen MUC1,” J Immunol. 160:3111-3120 (1998),

discusses the functional and molecular parameters involved in direct TCR recognition of a
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recogni zed on the native nol ecul e rather than
processed and bound to the WMHC. As taught in
wokganswn? Bl ander, J. et al., T |ynphocytes typeTEB1093/032602
i RE. R epitlel GREConNTOTH dBSs I%é%%l&-?C & pe R &96M1/5EhehRd and
no

themw thin the groove of sel ecul es on the
S8 n Be raffe mdiBiute Rl HRbdsbdt letNiRe. ) i
B PSP Sl el PG o0 e E. A ghein
. ' [ ' h CR/.CD3 conpl ex result
M AT, & AL O ek b P SR p e R thPare
ot b5 PG e ef S Bnrat malPiie® e siske or KB mhis
nscri ptional, activation of vari ety of genes that
MG el s Pt seffied e fre FCRISH ool Rerospiion of the
surface nol ecul es, and maturation of effector _
antigenie peptide by thed GAY 3 cappipresults jn thepctiyatioypfithe Feelbvia a
that they have reported previously on MHC
casende of signel-transguctiop evenss. ARtatipe oblniCzell altipately wenlts in
epitope on MUJCl, a type | transnenbrane glycoprotein
prohifgtatios amkipaneg iptidnad activiadorsefra vadety of gohas thai lesinb tivatlieade of
cells as well as carcinomatous cells of the sane
cyoskigis rexprelgorbaflnewafirfade Snaddoctleg @@l Inatuadtiod @Feifdt tdr Sunction.
conposed of a tandemy repeated 20-am no acid

seq LMﬁgh_ﬁaﬁ-B&tnd&QD %ﬁe:ll nﬁsotﬁbﬁ: thatGiRdy! ha%’ﬂeb&fb@-préﬁﬂﬁlsl% MAC-
unrestricted recognition of the MJCL tandem repéat

wREHhAIB T SelRlRE kRgdie HARDLidLepithfe FFRUE pgg@u&%m@}nﬁfﬁne
ed.

showi ng that this recognition is TCR nedi hese

eI RLR tlﬁtai\é CxprRd:OPGRGd s#rﬁ@é of 3Gtk éspgtgglgeg:c{lﬁ%g 3k

present a dense array oOf unproces opes gﬁ?ectly
igid.s t .that b t h d
copdnondihs LR ol Sl M o6 Moo gt i s of o
th t and t tei I
eGP et PR e S Srainre St frf bl Mha e

T cell. epitope S a stable ordered structure that

unresTRedg540gBiHon F e M1 higndraeneon piiRe rhieiedivy Ao the TCR
hel ix structure of the polypeptide core. Mre

and L L gamplexs shopwing theythis Fecpguationsm T CBaredigtese i Thiese workers have
anti-tunor |ynphocytes in vitro by incubation with an

prepasedihat MPES dandpmgensets piegent aldense arrayi aftuoprocgssadispitoms divertly to
of peptide using separately prepared

the RCRge rigidrsuemntes thgt yphdsshe fead fd eerentaioa by MHE afolecules.
certain MJCL epitopes. 25 Thus, Wight S.E. et al.

SttuCytrad stmdies offthe WtO@NdeRBrepdad floliNBRAS usthg synthetic peptide analogues
adenocarci nomas stinulated by native MIJCL nmucin and a

haiel Confirepihhctie Wélﬁ&pﬁ@g@&ssﬁn&' e dradrb PliruBiutEiha ft;rms'ajléop
WD 2004/ 033667 PCT/ US2003/ 032602 | mmunot her. 23:2-10

pro@QRY) pasthS &4t@R18d B At hdGlubMf! J? t&%ﬁ}lpgﬁtﬁie%&lenul at ed

cytotoxic T
More recently, activation of MUCI antigen-specific anti-tumor lymphocytes in vitro

by incubation with an epitope-presenting peptide alone, without presentation of peptide using
separately prepared antigen—presen;cing cells, has been reported for certain MUCI 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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| ynphocytes (CTL) from humans wi th adenocar ci nonas.
Peri pheral bl ood nononucl ear cells (PBMs),

wo 003367 ni ng | ynph node (TDLN) cells, or PCT/US2003/032602

nhﬂwnar nhsid g @booagdlkcme RRENIRSI &Iélﬁgeptm@sfs%nﬁuutmyaﬁ&@c T

'ng nono-nuclear cells from hunan

SR I P B L.
EMER, BFtSing g hodt orDL A R, SR R o

ed anti s IL-2,

Bk R R e Wc@dgr@&fcmm%@éeast or
four conditions were predoninately CD4+. However, the

OYATY, FeSPEGYELHL USHIEKY) 2 it MU I BUGi o1 4R 10pRat PRRLIGP o0 amino acids
(T3N) MJUCL-ntrl showed 5-10 tines greater cytotoxicity

(MPCI emtgl) iphus secompipgeidiumes finteriqukia-2 @laf), éphemyiated (IR) MUCI-
conpared to CTL stinulated by either anti- CD3+ |L-2

mil plus-R-2abpeimniebdired mgiEREipbis Io@nai (1) BA2 gemeeThe €EL Efiihulated
wth different variable beta gene famlies of T-cel

by exch pf tes, fourrgphditiog veene pledgoiaitely diD4exHawsvennhedC TR stimulated by
limted CTL repertoire for each. Thus,

eifiep thedat RN UTH atteldor (T8N) MUCIhaWe shosd 5E893nR glfater cytotoxicity of
cytotoxic cells, which was not induced by nonspecific

a brAdticarfebl3ceQNing hragéxp%sbdmml 8dtapaddl th @Y st B8R b@léitﬁ‘é? Tafiti-
15 reported that cytotoxicity of the mucin-peptid

cPBi bR ﬁ‘,jZ GRhe. E!ablpﬁéuﬁéﬁ& E&ﬁltl'dh@er[e?ﬁécf Bl @ﬁl d%fferent }l]aé‘lable

pr esumabl y at the level of HLA class and
Pt AL oAl SoREPE o PSRl 7 i
regerll::cnre or ea%léh[%rq'fd I%g%u%%é{ late@ ce f showeia%%%rsﬁg {)}/\c’:ytg(oxib cells,

TS ASHRRY Bl P 53 Bt o R, S s autrs
nononucl ear cells,” Int J Ml Med. 9:401-404 (2002))

repgried{ A, oy ietoxic of the mueinrRepidestimulpsidenell higpsoyas@mon-HLA restricted,
nononucl ear cells (M SHMC) from patients with breast

Pregreably at fhedpitel GidVA clapsdrpnf 8rfprdie PBLE dromobéaener dith besait cancer
severe conbi ned i mmunodeficient (NOD SCID) m ce,

anghtt égastestiss Ufoy TEafror g dandr tvethayyyrianodeder.oThig wogswas extended by the
adenocar ci noma and prevented tunmor growh in a node

pefentrinventads (WrightaS E. .. MPSHlifS, €xAl, bi dl.etAdpeed fintunoytsiapy of

a human breast 25 adenocarci noma cell |ine expressing
mitinl BkpresMol adenaétlci s uE @cnhdit leitﬁlﬁﬂd@éﬂ eripH¥tabbifbd
were injected intraperitoneally (IP) in Cl D m ce

m3hérRiclefl @BS”? InP AMIR MR, 9:4316404Q28b QAP B4t mucinl stimulated

PCT/ US2003/ 032602 tunors appeared after MCF-7 were
h%dgdtgﬁﬁe%g nMBRIIAN&AY 1Y SHINE) fromPatibntéilBade @Hc@x?&?b%tively
transferred to non-obese diabetic, severe combined 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
adenocarcinoma cell 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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conpared to no M SHMC controls. However tunors
eventually regrewin all mce. To determ ne whether
worRoviosdeodi sease (MD) coul d be controll ed, NODPGZUER003/032602

t
B AL i AL G

MR oozésg%@a%& PR i g
Cl
d%% 11\1/eev§ll<1:el%l}]er %ﬁlﬁl{ngpm%gfo X a g@%ﬁgar@roﬁ]{égﬁ(ﬁﬁ S%’fwﬁzr%cted with

Nﬁﬂwﬁ b o ets%%sﬁep"é‘épe%mp 5 MBC, S S Eoinjected mice

pi d-nmodj fied nmuc-1 derivatives, discloses a nethod

WP‘i?rPf‘é%‘iﬁ“élrfé‘ifP H@nog erAvel- Fhesegesulfs imr)y thabVEFSHMEC eag|prelongsurvival,
conbi nin rality of peripheral blood |ynphocytes
bytmgf aye ngrﬁ(%i? 18i§¢ besaing proatiadpablepdennsarcinompy: ddvesever in a
antigen-loaded PBLs, and conbining the antigen-I| oaded

mippel digepse raodehanmegroa/ﬂewg mewntedenory T-cell, to
produce an activated T-cell. Such actlvatlon IS
car riUmittd Seas¢s Ratrent/Nu.c6,600,01 2 tovAgrawal et hle ignéd ydred, 0dobeeblating to
PBLs and activated T-cells, prepared according to the

lipie tofiakifsedahuct Ndegivhii @8, dieTRessAhethddro gatratifi€a ASxt68lof tdhted T-
vacci nes for treatnent of cancer and 15 vira

clllis $¢ 8686ining AipfurAl A} SFBenﬁliBilal rb?cfo@ rl?‘ﬂﬂv\'gy;é)étgé ('P%@s)t\b‘iﬁf £ dhtigen-loaded

teach that dendritic cel initially

111%_(5%81%& ﬂ?ﬁr@&hc& Qnt&%n-@&ti&pplkﬂ alﬁP cg?nbtnﬁngpﬁlé gﬁl%@-@éﬁ?d PBLS with a

cells, and that DCs havé been used

L S TSR e
AT RS o R AL T ——-

are critical for stinulation
ths Hlegfodﬁ%al%}‘éenfl%f’f%% E‘% N u§e aﬁr‘i&\iﬂ)é\%Ya“lﬁ@r foifsqatraqnt gf cancer and
rt her teach that, DCs are not good candi dates for
Vl(# fliseRsES r"%‘srﬁaﬁ‘g‘t e lerpRens Gg%ﬁhérﬁwef’@h thahdendtibc ¢ls (Pdogvere
for imrunot herapy and éZ) stimulation of T-cells for
ingtial]y pasisigred & beppigntipl APCweloprinapip T-celln andthat PEgbavd been used
the prior art relates to generation of
asgitGsfeningpecstimulation®f puipary agigentspepionSHs regsinsgg. DEms been
According to Agrawal et al., the disclosed invention
sugpetaddies DiCs et dapabld affintgesiverag e paioa etithwab@de d'T-celld sad efress a
conprising: (a) conbining |iposonme-encapsul ated
hiple périsieofaaetdsgenmoictiled sidh s B17i1tand 8f7.2. RBich w@érﬁical%pﬁﬁhulamn
| ynphocytes to produce anti gen-| oaded

ofdialvie §&SRnPTREBN HoWBves £ n%§wal@pal further «Mh 2ROHCO33GEY good
PCT/ US2003/ 032602 i ning naive or anergic T-cel

canbiiahes Rl @) AREIYERE Itlf?:qglﬁglné&'hic&? Br %ﬁﬁ?ﬁgphﬁ]& fgﬁHnﬁmoﬁlgl)apy

and (2) stimulation of T-cells for expansion for adoptive cell therapy. In this regard, the prior
art relates 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,
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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isolating activated T-cells fromthe conbi nati on of
step (b). In a further enbodinent, the invention
w@e@nioass7 such a nmet hod wherein said acti vat edPTFU81003032602

GHinidg KAV PET an&@lcl S célid YithRAiQ\ih 1@adeﬂﬁ1 PRS&BE cSR!
Cact?lvated an&%%s gre é;tgtoxégﬁT cel gﬁ%ﬁ%ﬂefegfed g)

PN 1L RO, L o
1n-‘ll_crﬁ1%l1 lpiladvﬂép &H\M eﬁh@%@ reui ?agd %Ig&%ts:& ’E‘ LeltYaré J(1:‘thelpe1' ceﬁgand

nai ve

Vi ous t.h e enca S peptid
U OHER 1 RAER Spiar R TER R ﬁoqsgf%mde
relates to the generation of actlvated T- ceIIs usi
e ‘éqd%}’éem *ietl%f%% tpthe H&%ﬁlﬁ?@ﬂ of. ad’@PPlétlona‘?f&’[HﬁérI&P%delsPE%ﬁ‘F gctlvated
a mxture of all three cell yg along with 10
CPpr aahinkS b hcals whichetr seRerpige i vifie by agtiyréngoaive\ihesile with PBLs
peri pheral blood | ynphocytes (PBLs) as antigen
(ap ABEeYthatritprepieyiguslyUsadedfwithylipobayasaneapstileted ipepiigie agtigohs. In
non-tunor cell specific antigens al so has been
angther brobmlimerfEghe inmettian cadated\iazlrogeingratian atactilated T-cells using naive
"I ndi um | abel ed presensitized T cells for diagnosis
T-otllsymambry Bpeis) dndanérgid TStellg, dra snixaz: o aH &Bed e8Ik, along with
di scl oses that the aimof the 15 reported experi nent

lip#3Smé-Ondapillatéll ML and AMoBEBE WIRIIBEDRG Il 10 dNRERRBALY (PBLs)
accurate diagnosis of early allograft rejection.

asldgaggnﬂrégeﬁu%lcm&gr aft was perforned heterotopically
usi ng Brown  Norway (BN) rats as the donor and Lew s

(LEV&se gb?nrpfﬂécﬁégqo 1ﬁﬁgﬂﬁg gf]]%on tIm&e#ezlll sg%ﬁ?ﬂ?cea{ﬁ% M3so een

repare I'ynphno spec! It ze
prep

okkisk ok A L R o
gyt safl?a?ﬁﬁ% Rian” PSRl 3 -éz.%nﬂ%% A6 e b it e

cell, suspension containing 40 x 106 cells and a total

reportpd SERSTARE Yaglp b salgpnoniaLasiyg meiod fernsgpssary, accurate diagnosis
intravenqgusly to each animal 3 and 6 days after

oficary tllqgptigeiertinns Praihiung Fireralt wisnerlommed hetsediopicalls gsing Brown
followed in vivo and in isolated organs under | arge

Nerway (BN) raty ag therdanerame Eawis ThBW( tatnas thenreip@nt: F\celd busgensions
radi oactivity on the graft starting Postoperative Day

w&e piepred fremHpaplinodersof apecificellysen@Gzed W pags thachad acutely rejected
radi oactivity was revealed at the site of the

full shigkrebs BN skin geafis Cell bambivad i@y 50XN0vE dellithid Thdsuspension was
noderate cellular infiltration parallel to the grade

in@ifbateadhi FiroBRGhN G BERNS nCGi-mb). 1 MQue R HpBRS B&V suspension
PCT/ US2003/ 032602 The injection of indiumlabel ed

coRfa8S@UU | FRENIsTan@ @l tbidl riBSacRPinFof 0 ARE GG a&rﬁﬁusﬁe%cﬁﬁ&é\gﬂously

process
to each animal 3 and 6 days after heart-lung transplant. The traffic of T cells was followed in

vivo and in isolated organs under large field view gamma camera. The gamma camera
revealed radioactivity on the graft starting Postoperative Day 5 when the heart was actively
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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in an early phase when there are no clinical synptons
of rejection and/or the rejection cascade can be
WO 2008103367 Vari ous ot her radi ol abel - based net hpdBUS2083/032602

TKé"i‘ilj@@tlcfrpcff 1ﬁd1ﬁﬁlliiﬁle9fpr&@rls tBedW t:é]lsnwis rd@le tédéf@c@m@ CI'%]@&IOI’I process
body. For instance, Anders,

1ngﬁ| ehfl&’%?a@%/;vﬁ&ﬁ?@e DR ﬂo'?:hﬁiggll %m}édal‘ﬁ?% EWM%r 'ttfé' rgj@&}/on

VI rus ection nnin

r to correlate with |nnunolog|c staging, "
%@ﬂ@ ék%%ﬂ 15: 295 302 (1990), discloses the use of

0o LR CATL ] 18 A B BOLLEL S L B e
| abel, to st te distribution n
maBgean S Aol AToo0 e B 1SpRGB sytim e eme gy

PET and SPECT all ow the study of the distribution of
hymapipaupedadiciency Yigs R infaeiion. Failgts of sernping ebnamelities to

cells are adequately prel abel ed ex vivo, and further
careetpde Witle inmpnolqpia sagings| Clirf Nugl Made hi: 29564 @ 9903 alissprees the use of
(55Co02+, half-life 17.5 hr for PET; 57Co2+, half-life
gdIin d@ysing or thSREEMPntfo patieats slithAJDISy oiyddvo Kptfek, et &t ,i“Dlivalent
further, United States Patent No. 5,840,859 to
cdbalrhes labetio study, lyinphatg et dNOVRIGDE GsiddPETR HABSPRUK T Ne@MD

(am nostyryl)pyridini um conpounds for radiol abeling

3%:83d-34TRMy%Ie=hM thit PETQhd SPECRALSY R stddRf Bk AREMREoPSs
iodine, i.e., 1231, 1251, or 131j; or a chelating

1ySpRsdY ek ARV ihS SR Y o R EkH NA RIS ok are%dg@taéhj eﬂé@l%beled ex vivo, and

radi oi sotope such as 111l n or 99mIc

fulPBLo Qd'rﬁgg(ﬁﬁ{a Il gf d&ﬁ{ﬁ? g‘g]{altg&)’w’l"@ Séoea%Qlf ﬁ % {7 5 hr for PET;

aut ol ogous cyte cord Wi

5 7??"2’21{?%81% %n daeg/? ?c;r;rl%g’giﬁ Por labu%lg%ymw%ﬁtﬁpfur%éjpﬂm%é S%ates
PG £l o Fapate St Rrantrter A8 1985 Bee5oer er r ed

agen Wi th mhlch to | abel cultured |ynphocytes for
@pﬁgﬁpﬁ@

PpediaLtompods Apfaadiclgbeline Rl bgRgs peth, for instance, a
i_munot her apy. Unjt St@tes Pat ent No. 6, 146,614 to
ragigisoiope pf laﬂme liegs uleg INeH & s chelating @owp cpmprigng ensteguivalent of
to a nethod for detgrn1n|ng | ynphocyte distribution
a ma@llicrradioisetaersych s nimora] S, dBlatedibyg polyegbonylic Bt hbamtgert et
| abel ed |igand capabl e of interacting specifically
alvieadh that eutblpgpisdyyplesytod labdial imacooed witls thadisclosal eethel] doald be
the mammal so that the labeled ligand -19 WO
us20 ot /i FBS BpRESHtd 152003 ARBARRAL intagin@ o8 Binfphhti MalbRAaNidshand

the | ynphocytes, resulting in | abeled | ynphocytes, or,
sulgh&t thalé 8idelbded a&ﬂpounds may replace Mndium-oxine as the preferred agent
with which to label cultured lymphocytes for imaging metastatic melanoma prior to adoptive
immunotherapy.
United States Patent No. 6,146,614 to Rubin et al., issued November 14, 2000, is
directed to a method for determining lymphocyte distribution and trafficking 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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is contacted with the | ynphocytes in vitro so that the
| abel ed ligand interacts with the | ynphocytes
wo e@ulosiony i n | abel ed | ynphocytes, and these | BUBEUSI03/032602

- 1 1 . } .
inf HERIIRGD S WctymPAIERL HAIfG it BpdiOfy FBFERles, oFVie labeled ligand

is 'antM@d wf?h {ig E?e}ﬁﬂéloi: esdiﬁ tv?iorgo '?l%g tl'EXabieEﬁ gi:gg}g 181%,@1%@ ngﬁL t{'lé) r

Iagnosi ng t egree o1 progression o sease I n a

RO tes it BT e b e Tﬁ%@%%{l%‘f@??ﬁﬁ%ﬁmw g
PRERTHG S _ Fobfng
TR P B S5

di stribution or trafficking of |ynphocytes, and for.
mapyE} s ﬂwwgn%byag@&mgd\é@heﬂgs forgliagnpng tha gegiesof pregression of a
havi ng a di sease, are al so described. In 10 certain
digaepoidiarraayesal by eterrpining (therraammaly il wenheyte disgibutieporigafficking
i nfection, an autoi nmune disease, an infectious
pafiene frg enonisering thatesgamaniow. theTapy ih yapined ivisg cdiseakre for evaluating
e.g., Bcells or'T cells. For certain enbodi nents, it
the abifityeff@n ageait tohudter thén distripoydnog & kg ©f Fidphposds] andefor
cells or CD8-positive cells. The ligand can be, e.g.,
idaiitifing bib byt useful for tBatP@layedn@iad hadng b BiREhe, Qfe Aso described. In
nmonocl onal anti body, e.g., anti-CD4 nonocl onal

ceidinl RMdNimeAR, AB hiaR@thY hds ARRRL 6.5 2anlITV REROBA, AR Bhtoimmune
anti body, a peptide, a peptide mnetic, a carbohydrate

di¥as@ aF ¥ &RBE LA &L, or BRAFRA XWS%?%}@; gLWé,E'e\'E', N6 T

present invention features et ecti-ng and

cézlilgcf%lr Eéta%n%o%ﬁh%n’tﬁ? ggsgéré%ﬁ%dn gtgdé%%shgcy%s g%%i-pgs\/tive cells or

mnistration o speci

PR R S Bh R EaR %ﬁ%ﬁh%ﬁ@%ﬁge%faiﬂo Slq%ﬁta%hlﬂ% :
i . . .
ol RAAD R £ oGO8 ottt eBho st ariony Hagmn

and determining the distribution of the |abel ed )
refQrRRI AL gatihedy, 3 Deplidenapspiire Bymeticnh g bRy drisios 2 ighigenreteisn
is based in part on the foll owi ng operative el enents
appr eci at ed by BRIEE SUMNMARSr OF THEINOEABEO®U act i vat ed
| ynphocyte popul ations directed against a tunor 25
s peciikipteseniinvepéonaficguigs e fngthofl for ddiectipzont laakiming oadlspscific
of this invention; -20 WD 2004/ 033667
arftigdil 0320080 3IYGADiIniStaton cidhbetedratignapedtid lyipliody@es, preferably
mgrate and attach to the tunor epitope to which they
acti@iited T @18 dbtatred from peripheral blood mononuclear cells of the mammal by

exposing such cells to a peptide that displays an immunogenic epitope of the cell-specific
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:

radiolabeled activated lymphocyte populations directed against a tumor

specific epitope are useful for diagnostic approaches of this invention;
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such cells have an ability to -anplify the
| ocalization of very small tunors (for instance, <_ 2

woreotf3dbanmet er); and 5 such cells are useful POI/US2003/032602

i denti fyispgh dNKRAWAN QBﬂlHﬁB Yoigrh@RhS atiich B @e KRRVMBpitope to which
| mmnogenl Cc eptl ope, such as™ nuci n- pr oducl ng

ade Gh aﬁﬁé(%hlch can detected using anti-nucin
pep??%ﬁ&cytotox?c T Iynphocytes (CTL), that is, T

cells act tide derived

from the S{é?\{ﬁacn ggg%vc abl?ﬁ'et Reer oigl%aeq%a&lg%%n g Wi 8’5’?‘¥ glénors (for
or another unoy nt| 10 Accordingly, one

enb dBFFRSHS B MR ﬁ?P%n process conpri ses:

Lynphoi d popul ations derived from patients' blood or

ot her | yrpHires are gpafigifen ifeptidyngenknasn pEmagy jrmom evith a known
stinul ated agai nst a specific tunor epitope, such as

muci immupageniacapiiops; suthlay mybioipdodveink sdanocdrandyeasagsdsse detected
for their ability to kill or 15 recogni ze specific

t unosigiantiniucmepfideecytotdxios & iymbhpoypesl (ETLY st 6f T kylisploovated
cells woul d be radiol abel ed or "tagged" wth Indium

OXi neitloan iatimbgiicpepade degitledirsa tHRREnihdlacid §egBncd Ba mucin
radi ol abel ed cells would be delivered either

i nt r@w@egmloyaﬁtheriuﬁﬁdraa@%dnt oneal | y (abdom nal cavity
tunors); 20 The biodistribution would be nonitored by

nucl £abrdiRe, %h@&mﬁdaimé@ o @ e précg& A6 ﬁ%@l yzed for
presence of "hot spots" as in rostaSC|ntF prostate

woul o be IR A R Rfo ag%isdt%ﬁdogée{’tﬁ?fﬁ?ﬁahoi?

t herc%nl}ﬁ@l%igq:g)%g%&ﬁ? !Nguld B Sm ﬁteé%%%}%hgl tg?}%ﬁ B}mor epltope such

ared”w
addltlonal confirmation. -21 WD 2004/033667
PcT/188268'3/ 032602 The inventors further appreciated
t hat usepgf thes& non-j nvasi ve _di agnostic nodalities

woul d  pri&¢asitvaigh hapbewdcells would be asessedfos theig plility to kill or

recuperation, e.g., after exploratory surgery that
|deﬁ??%?%ﬁﬂﬁéﬁﬁﬁﬂﬁ@ﬁHS%@O,and facilitate the use of
nore effective nodalities if netastatic

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
intraperitoneally (abdominal cavity tumors);

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

SPECT nuclear medicine images would be fused with CT or MRI images to
determine if there was demonstrable tumor at these sites, and these images may be

compared with PET images for additional confirmation.
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di sease is detected, e.g., in new l|ocations after
treatnment has been initiated. Di agnostic 5 nethods
wWa@Ig00AH3386Bi t ron em ssi on tonography (PET) al oneCTras®03/032602

TRERRRG W thbLafifRARM 6 bideYor tikd £dn-faldse G®enddti€ ‘ﬁ{orfﬁlﬂks would
The inventors therefore believe that this present

1@% ﬁﬁfé'c&g ﬁln@ t to s‘ﬁ%&%?fépv\té}ﬁﬁ%oal g]o a(ftrep loratory surgery that

tec og| suc w eartier
t
R BB TR ol e
I . A, "
oo g RN T
not herapy: How does the route of administratio

mﬁ {sigosiar pryssion tpmagiAaphy GE 1o alpne haysheysheyn fcbdfamatlcaﬂy
tunor?" J. Immunol. 25(6):S34 (Novenber/Decenber
algen glpryical freatment e invapfeisthegeione balinye the Héayesqn( meghodology alone,
speci fic cytotoxic T | ynphocytes (CTL) is an
ogppineduvithather feshnobggidssuchred PETt would sliow garligsiettatadn as well as
tunor after conventional 15 surgery, radiation, and
bateestagimeofaaycersThe mi grati on patterns of the
adoptively transferred CIL preparations, adm nistered
by dinftiabeliiial soadiésas, the faateiob aRtholhavaBRkA Yisd168¢@ 5t PiIRHET. A.
in patients. W have nonitored the novenent in vivo

etQf., 1ThFRAtings b abRlR 6 In A6ARAIAMUAGEerdpy: MolAoBShe route of
aga| nst tunor nucin peptide. The biodistribution of

adohigRRatfoRl alffﬁct'tﬁe By OF EhSRERDT l}twgllﬂ{el‘) ftg s BEEhSS]. Shfnol.

i ntravenousl Yy Vversus I nt raperi y Pr epar at ns

25b): S (N %ﬁ&rﬂeXMPg(ydﬁsdsrﬁ adm nistered in a snmall

SeEries o east cancer tss (two wth and two

Wi t hput nd five ov can tien
rec u&?o tlwﬁ%ﬁ%’?n ? éuflﬂﬁpg t?ﬁlgwg es VSAIS an
witten. for two infusj er nont radl ol abel ed
and SRETHGL! Ficgey dnjends ey ack %rﬁ%&iﬂaﬂmaarﬁ g ponveponsh
bi odi stribution of the intravenously adm nistered CTL
pr epAFERD: Bdiatinn.apd Wapycgh“c’@%gﬂf%’mpéﬁ‘ﬁf%s ofdle t ypi cal
of an i ndi um oxi ne | eukocyte scan. Quantification -22
VO 200R sl seraC Tspups i adminigered hpdifferent routes,
bi odi stribution over tine reveal ed that non-cytotoxic
T arf@vabsengpeigially invegigated oxpatienss| We havednortoradrtbed fi ¢ t o
tunor. The details of cell mgration over time will be
showmovetmentih eivovcd! { Tadiumalabsded GHL preparstiont Semylakd efamsnas
quite

tumor mucin peptide. The biodistribution of these cells is very different when

"

administered intravenously 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
biodistribution of the intravenously administered CTL preparation in the breast
cancer patients was typical of an indium oxine leukocyte scan. Quantification
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remar kabl e. The intraperitoneally infused,
radi ol abel ed CTL preparation 5 established a
WO ewasicanbl e pattern at the first image, whi chCT/E@510080532602

i t sebifthOMiblistribionREL irdeNeEaRd tg'(ﬁl‘@n—@?gtdx?c PS5 &:1f1c
each patient. The novenent out of the peritoneu

0] (o) 1 ai ce er tithe
20 SrorBRELAN WTAlcF i il Ol lgﬁﬂp%‘?%@&éhﬁm !
| oc a\lzvillz‘t%%hg\gn kﬂ%?\}aﬂﬂ%a%fe@ fpat‘f) SCE[I ga Etg t ;ges

areas not previous den

intra- eri tributjon of
r adi '6I"abé ﬁl 9‘8&‘1‘_‘&%‘}6850&?3&@. ] G%Fadq‘gﬁtﬁ%i%?#ﬁ‘ SRAAIOp o
breasgﬁﬁ d ovari an ancer P&tlents and the fusion of
CT ¥ eﬂﬁ&“@ﬁﬁ@? G RRHEra &t g firsh Hnagg ayhighrefipedditsgifoyerp e
shown. Recommendations for CIL delivery wll be

di s cfie 8 sviTalidaya pnd is upiays iogaglt patipet. Fbeeyemnant pet of the
obj ect of the invention to provide a safe, effective
and Petipngys ys rapie efpproasnaely dviah i hetiraed apmmatelydﬂ% at
detecting cell-specific antigen by detecting

act i Idtouts. BadidlgesteddPHc preparatiopsivhaizgd e Idiostmirhott ifesin @md
trafficking in an individual. It is another object of
t he scmspaid tomrehonat pieviondly idengfidics haadithetasesest Mira- and
determ ne |ocalization of a cell-specific antigen

f r orexas-permidhesl. da biodisibitinBdaadibPIMIOCTIL Srefiraidnk BEt | ON
and trafficking patterns. 20 It is yet another object

of  tpecifiOWRE oPRedsParRMAbMAL Gndeh ?atﬁﬁ@gﬁgﬁé'f&% 03t CT scans
di sease in an individual by determning locallzation

f d
!, SIS SRR AT ARl o

pat t@fﬂ‘éehv%&lppé‘ﬁ%lé? dflﬁ’?ﬁ%?t of the invention is to

eval uate t erapl es for a disease by

ass i cts of t api es. on localizatiqgn of
2 an DB 6 i hobioet e BuStioh o mosile pstipisgeying and
di stribution, and trafficking patterns_in individuals
casy :?re\%ab% oI ByaBYey Mpibed %Sﬁ%@l“@@?%@@mfﬁ@%%e@lbbfglPVCtlﬁgn
one aspect the present invention provides a nmethod for
acaé%%ﬁ FitigEn-speailic Serphgitndistaibetian and gefficking inant indiziduiln a
nannal such as a human being, conprising the steps
. Iyig peshar sbiering thednyeptien wiutitointhgimg tehuighear deerrise
fron1the manmal ; (b) exposing the peripheral bl ood
lopadinaiivncif e gell- mlcllﬁs attigea fironmamindigigdnal's agijatet dyengihloagte distribution
di spl ays an i mmunogeni c
and trafficking patterns.

It is yet another object of the invention to evaluate the progression of disease in an
individual by determining localization of a cell-specific antigen from an individual's activated
lymphocyte distribution and trafficking patterns.

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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5 epitope of the cell-specific antigen, under
condi tions such that T |ynphocytes in the periphera
whb@ag3zononucl ear cells undergo anti gen- speci PET/US2003/032602

act i Xedokdpib1y, ik1EkcRYecPihe BHEddR hve Rl pY@L&E a method for detecting and
anti gen-specific Iynp ocytes that bind to the

lot& zllngsa%ﬁ's{)éc‘fflcaﬁh%&ﬁﬁ all APEhd zﬂ& I'B%l ng)%isiné the steps

ant1 gen-specific ocytes MAt

e te |nc bel ed
LR e Mﬁﬁb@h rLo PSR Rk b e .,.g &2 Rioriag the
TuE |str|but|on oftela
penr?b?ré en- Sprggrfqn ‘éeaf °f ﬁ%ﬁ%m'g?gchP FPIW an immunogenic
t her detectin nd IocaI|2|ng t he
eGPy oL s RECiEl gt e R ettt gRRocytes inthe
enbodlnents of the invention nethod above, step (b)
PRPhERTYeIdTgoRREclegs sl sEap almgé’@yélquiﬁl‘i@ﬁh‘@ﬂ@laﬁh%ém psoduging
t he i mmunogeni c peptide is perforned in the presence
acgivatpdh ?rékgp@w@ﬁwﬂp lymphaeytes that bind (o thecedl-spedifiv attigen); @) labeling
cells. 15 Advant ageously, step (b) of exposing the
the entigeh-epewifidiT’ hogphoaytes withladalrel thet is detc By infaginih@)
i munogeni ¢ peptide is performed by adding a cell-free
adurieio@riag ihembeled bitizepopicifitel Iymphbdyees REthe Blagmal, bl @ determining
nmononucl ear cells w thout adding additional cells to

the AistrfBBlibn @ tholabdled antibeiPspeettic Tymhideited Mehd BRBMEy imaging,
antigen-specific T |lynphocytes are admnistered to t%

thBi%BTl&ltectmg BidBlocdliRing MY deASbectR kS iR WR) MarthaiC! 0sed

met hods of T cell activation, fof instance, In United

20 Shatgs erﬁﬁycﬁrﬁéntm th@?@%&g %%thtog d%g \é\@é éb% fof glp'OSmg the

wherein a population o

pe%l%flér}:{l%l(?o% %nu&&g qg% Y tht 1r%r%|ullc?$e%8 e rat %ﬁg Iﬂéﬁ presence

activati ng nal ve

d.le e acti antlgen presenting

Otbh'ﬁq %@5% d ‘%ﬁégg’ é[aémﬁﬁfg %fevi ously | oaded vvi t h

lip ne enca SU|2HHg eptlde antigens in a 34§§

c uI t V@“%%F&’u éf?p GFRBING (e RgFiReTY lgegimamonu 1’%15 (PBMC)

from PBMC, thereby increasin 25 the conplexity of
totﬂilfelmlmw@gﬁfnl%aeml@f‘a@ PerEeTIed bb@‘%lwe&’rf@@ praparafipsef the peptide to

| oss due to contami nation or other causes inherent in
theraerinberiabllperhmenanp¢lpdr seliseyithoyt dddingedditioRd cali® to the PBMC prior to

2004/ 033667 PCT/ US2003/ 032602 , Al so advantageous in
staphd) inrvddenihe laheledtiitigen-secified lymphaftea nkiadai sqpetiofthecmammal.

| ynphocytes that are cytolytic for cells that express
Thulsein cexdttasisip @eeivicusly distlogp@metidas 6 T eyl &tivitids, fot stand®OmEUnited

generally, cytotoxic) T cells (CTLs) may bind nore

StetbS Parérit 3ol §,600)602 t6 Aaataboal | \ﬁheréiﬂﬁipgllﬁﬂatﬁﬁ%? !\/f['l@-l-i;eptlde
cells to cells bearing a targeted cell-specif

spaditi¢, aeiiated @IRMEMd ADB+CRBIK 33 generated in vitro by activating naive T-cells

in PBMC with peripheral blood leukocytes (PBLs) acting 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 increasin g
the complexity of the T cell activation process and also the risk of loss due to contamination

or other causes inherent in manipulating multiple cell cultures.
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5 to adoptive i munot herapy applications, the present
di agnostic nethods do not absolutely require T cells
we apalbiwedf effective killing of antigen-beari PQI/U82008032602

cel | R1so AN4Btagddi§ iPdb bR Rivedioh i ABOuRRE Ghiddef-sfechR] T S
of the invention nmethod may conprise CD4+ 1ynphocytes

l}fﬂ{ph&%e"é thdt MP@?&% gfrl cgfls t?ﬁt:%hg{egsché E]B?L[sg)Qéific {ﬁﬁggﬂ qtgﬁg (c)ytolytic

anti gen speci o) I nventi on ne

SRS TRORLY LR OSSR Dy

t hod f.or oducj.ng antigen-specifigc T | ocyt es,
e iR P B i iR Sl ot P conras
toa t0I ?ctqgla'{séllfllg er?%égqpﬁgalél)ég e, : Igg%«éq%’rdiqgggsttih g}%t@g% Epprlloal%llas%?utely
antigen-specific T |ynmphocyte may conprise negligible
reaﬁ*é%ﬁ%ﬂwp%ﬁ feffective kylipe ¢rtigcadieqming targgf cells. é&@s,tthwtivated
about 10% referably | ess than about 6% and nore
afzen gregibicyl qu%Qf thé)imvendion metiBYmaysomhoserC D4-olymipherty s 0eCD8+
15 by the percentage of cells having a CD3-, CD8-,
lyambeeytgstoe maxtyiee therebfi Awivated adiipdin spenifis celbschf it iagpdons nythod
the step (d) of adm nistering the | abel ed
alaginh g eom{se aictioty T cdlispifaialle € 46RO EndRIIN T cellS Another
perfornmed w thout adm ni stering cytokines,
apatithgCofl thd inyenkibn Ziethod fdrpodiBi tighJspecifiRer iimphocytes, via
| ynphocytes or thereafter, before performng step (e)
exfosHE bET BRIRIfREL P ' L ' 0 ] i
'gﬂtigen-specifigﬁ$fgyﬁ%ﬂg%§%g§£?hﬁf%%@%%ﬁﬁ%%§§v#p%ﬁﬁ%,

dlﬁlﬁiﬁﬁi& é}ﬁg pf‘fﬁe (ia{g\;}%?%&? {sARat s%h&aﬁti %ﬁggsgé&%% T?}sﬁ?&o@}ﬁe may

L cells, typica qui res

oA LBty ey SR TR BB AD R 1

cel | tQ, maintain their cytqtoxicity, when used for .
st b o e ot e Llbsnbon ot bot shates for imstance
activated T_ce]ls need not _initially be, or be
b Gz Of FAISSREDE 6 LB (T elaStroheeTIgRt  on. By
using T cells_activated according to the invention 25
met HBOme prapdinenss, agvaatagertiskyitsrwdp (dbeftadministpringdhn labdled
side effects of high dose IL-2 -25 WO 2004/ 033667
arpigTy-e150i6i0 3/ lgmpiswates tcthe miammakis iperfiortied witheutraduinistethg feptokines,
adoptive transfer of other types of activated T cells
pariguldsly IL £y tvi thethaminal woirthe dhjpoghoptes or théredftes, bpforsgitforming step
i nvention nethod, step (d) of admi nistering the
() abdtapalindmy the distribpeami dfitie: [dbdledmphigaydpesfié T 1jithobREI A khe
conprises adm ni stering the 5 |ynphocytes :
mbiftria B PRk, vHReab hdoptiVenundthefib$ Gt TG11¢, JudBhis i, Bis, (Gpically
A, et al., supra, the

requires high doses of cytokines, 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

method, therefore, the additional cost and potential side effects of high dose IL-2
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mgration patterns of the adoptively transferred CTL
preparations stinulated against tunor nucin peptide
wae@4ws3oy7 di f f erent when admi ni stered i ntravenptBU$2003/032602
adBihfHSidnhdt 2841t R&dbMive whfiGerdF BfkSlpdski Eétﬁfﬁtegfl“ kfi€may be
i ntravenously adm nistered CTL preparation in
ali®ast cancer patients was typical of an |nd|un1OX|ne
Ieukocyte scan. For instance, Reynolds, C. W et al.,

I abygéﬁiéﬁ lg%}:tc ﬂﬁsiﬁegne omg%nrtlﬁlgfneﬁlé)gi S?ep Ltd fjaalq%nqgteﬂng the
18
BB T AT Ll

radloa ity wer e acconpanled
ipipheees Supbripiaty: *é%aagé%sc °Ffiﬁ1 S Fr A fel cppebie
and liver. Simla Chin et al., supra,

mil%i}&ntpé'éef%%ftthq %S’@B‘IlYe}Ba‘ifar“éﬁff%@T& PrEpRraficr ofiselatey gdipst tumor

the lungs was seen within two hours after infusion and
THeig Reptidy aresvepr diffgrentadicn administarsd ingrvenaislyerersas inttap@idoneally.

hours in lungs, liver and spleen. The activity in the
Thebigdistribiitivinrf Siedutraabncasly Z@mingstared CBL preparatiqueia ithei teeast cancer

| ocalization of 111In-labeled TIL was observed in
patehta statypralsiftae snditn osihd lenkdowiefstan. Ror nstaie, Réynolds,UR VR, et al.,

reported that 111TH | abelled tunor activated Kkiller
suprA\acies Hag folewaad RAndtatadsd eEe5eld a6 T el ifto Rorfdl febBBients,

lung and as late as 48 h in the abdonmen, but Iiver

a lafRGRSpoRIADY eREbacERlyd 18 RHPRYS wal E&@%?&ﬂ%ﬂiﬂ nﬁlﬂltes 11}] the lungs.

nmetastatic | esions, 20 presumably due to the

DRAGHRE RYBH oPfadfabi 'np hQ?J gglx'ﬁlje S?Xc\%ﬁnﬁ%hlﬁﬁ P}?Co&eg%ondmg increases

contrast to the gen ave

1n%gﬁﬂt§]instﬁé ;1] eff gn flve\f agitnﬁﬂfly, }%{moe(f ¥1{ %rg} {c‘eﬁo@qﬁiftﬁaz an:alization

I nventors ave ound raperi

1a arati.ons estab
Ofi e g{ofg%h?qz én B i"éq% N agtseefl it %’f“i POOPTEHY, m&ﬁ‘i‘”& Anq ligh Jgugls of
ove the n sev ral da s and is unique to
ro BV g P st Dbl s NG anspiests THE AP G Enips fupes
rapid, approximtely 10% at 1 hour and approxi nately
disgibghisit =68 T Gaws, but 1o epeyife FsoiROBEE Y IPEVIESTBOsIBR60a in
Radi ol abel ed CTL preparations Iocallzed o known
metasigicsites FinpllSwidlaRsl etahdsupen, speved that'' Inplabelled shor activated
identified as tunor netastases, intra- and
kibset(TAKp eqlistreveelad metasiasee s @itlies 4 bribthd limgniné aothitetal @8 h in the
i nvention nethod, step (d) of admi nistering the
abdaned, but lavet ingges mpackd f@IdP shytopdiesyindmgt®msaktekideavm!
conpri ses adm ni stering the 5 | ynphocytes
préesuinably doetosthy/highUakpiloagees]lyin nofind W6 tREdR0dI ment s,
adm nistering the |ynphocytes intravenously further

CONTHi bSifeGstas! e Bk FindBlgfwilh HERCABL IR Ssth@oh BEvAR IR
lymphocytes, the present inventors have found that intraperitoneally infused, radiolabeled
CTL preparations established a recognizable pattern at the first image, which refined itself
over the next several days and is unique to each patient. The movement out of the

peritoneum is rapid, approximately 10% at 1 hour and approximately 30% at 98 hours.
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met hod such that trafficking of the |ynphocytes is
altered conpared to adm nistering the |I|ynphocytes
wowdohosgesadm ni stering the gl ycoconjugate. ThuBCT/US2003/032602

. g ! c
R e R e T T e

R g e S OV

oses net Irecting ce arget cells.

gfo nglg %gtncggqie%géir%er?tg {Tt g%@feﬁnh Oegliogg%%(dg ?)fe ac{mqgistse}‘igéj t%e

nistering, el

entially.. car bohydrate presenting no|ecul e
1B e Spetii R oot "R CmpRES Soraipiting i
y%gsse nmet hods, gl ycoconjugates, especially =
lymphagyess |1%@mflﬁg§é@§1}agpwmm SHej enahodEmestsy pdpmigistering the
proteins such as asi al oorosonucoid (asialo
lygipherytes intrayenoysly furthepeasmnsises)admirigiering a glynogeniugats to the mammal
transiently bind the hepatic asial ogl ycoprotein
method pich thag treffickiog ebihe byorhetyitasiisateyed comparod to alintinisthrirnthe
of cells, including |ynphocytes and particularly CD4+
lyophbcytes whtholt admivisteragithd gigkeken)jngara thas, Doeimatidayl ApsiEation No.
hepatic receptors. Wthout w shing to be bound by
PCTIRI899/078340 pubilishenk WG 0B 7864 2 dnaNlarby po 0ed &Hefyb? theaperated
desi al yl ated proteins/glycoconjugates (also called

hetéih & ROENYIER; OPrdfEIBARS MisBIdsks Gt ods YR lafrbe e @E11sth MrdeREells. Some
determinants are bound or 20 "trapped” in the liver as

eBbIRNSRIMIRGE nidfholl QfigAEe IR stteBse%f%ﬁBﬁﬁétt%gnﬁ, %i%heltr ﬁrélultaneously or

asi al ogl ycoprotei n receptors. cupa

' j inhibits
GEGRRAL b cBboh A i Ah O FERARNEO M Bol el ha acot o he
pnants of interest in the.ljver ccordingly,.in
b, T R ROt B Gl RhtRotrecialyerlogb Eopiegfs fistualng
asi al ogl ycoconj ygat e, such as, asi al oor osomucoid pri or
aseaio @Psn%c%ﬂ‘i?w F@ﬁ%t%ﬁ 981%9%59%091&3@%% drbaih)Arid epvserteimy fare
antigen specific T |ynphocytes, particularly 25 CD4+
thpyeh %)owﬁls%t}y Binckthe herstis adHoglyqopinids teeepigraggihereby competitively
_accumulating in nornmal lung and |iver tissues,
inhihi Ephmenl ¢plifg inchvding Aarahoeieshnd pattioweilye@Dé-e bélks, Which bear
such tissue and enhancing -27 WO 2004/ 033667
asPEHeYsR0a8; b3mE ®P thadehapatic reptdrs. aWithoye nvidhénay to bg bowld! by theory,
such as tunor cells, in these tissues. In addition,
the ryerths \believe @kt bypesiblyktadens Hesiwylathdproginspdeofinjgats Glso
of the disclosed invention prevent infused cells from

calledastaidgl@wbtdigugdates) dhe céllswaatitteay amasd RicwhMants are bound or

Accordingly, adm nistration of a sialoglycoconjugate,

“tRiPFdl” A5the 1i0&GAE W 6O sBqueRéd AMbiddthg@6 R ABFHEL A& NbbYc Wrdthin receptors.
intravenous 5 adm nistration of antigen specific T

ObUPRIBAGY e SecepR by BE h&i1byydddh uéaymﬁgfsy ge&l?e’strﬁio?l%f the cells
I 'ynph I'ng I'n nor el

prevents such ocytes” fromaccunul at

béaHﬁQsiﬁlhﬁsdé%ﬁﬁnEﬁ? Bﬁtﬂ%rgs?ﬂLfﬁé R Kcecordingly, in the present invention

method, administration of an asialoglycoconjugate, such as asialoorosomucoid prior to or
concurrently with intravenous administration of antigen specific T lymphocytes, particularly
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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background of |abeled cells this tissue, while
enhanci ng delivery of cells to the liver and spleen.
WO pooatddeher aspect, the present invention provPUEESH03/032602

dbEdads Iirﬁfgexg-ﬁéa?ﬁ% a8, &R 2l QRRL EdisNA thedDriRues. Il} addition, the above
cell-specific antigen in which the cell-specific

P ARt Shbus TR SR Cordfld diflRReq VAN AGER Mo ol

e anti gen 1s eCI“fI C mucli n, SsucC
' -1 th tide . di spl
o R O 5RO VR BRI

epithelial nmucin glycoprotei.n that is overexpressed in
s§ReD ot s A PRBTRG DAL Ga P oY Bagt I Rgpus
ancreas, prostate, stomach, colon, and _ovary.
a&a«vﬁﬂﬁ%@é&a@%ﬁ? spaqiic Thyawbocies maticatay D4 lagpheaytes, also
I mmunogeni ¢ _pepti de epitope of MUC-1 provides T cells
PEEYFRYT T96h hgnptpeyies fophaskwaylaidng in nermad kung issuesvidereby reducing the
unrestricted cytotoxicity for cells bearing the MJCG1
bagprovprkof labptedsellvhigdissugnwiBlecanbimcing Heliwtry af cells ®ute kver and
di scuss the MHC-unrestricted TCR recognition of a
splesmor - speci fi c peptide epitope on MUC-1 Furt her,
Wight S.E. et al., supra, discloses that MJCL nucin
pept indesthataspast, ateqaesettittendidCprévilsiRary B8 ddiéelihg andlocalizing
peri pheral bl ood 20 nononuclear cells (PBMCs) from
a BeINEpRGifivhitibcA HENRICR G icBIRERSific hhtisen ip@mhi'oﬂ@;]se%ificraﬁligcﬁ@ d
T cells showed expression of cytotoxic cells, which

AR tdebusiyN e aREkeR %s DRBSRE S, Cae AN bdch COBum Bl Jm{u{}]ﬁa ltz()MUC- 1), and

stinmul ation. Further, these authors reporte

SPRB R R AR, VLR BTy
e DSy P 3B TBAFPAER o I P 58 et

pnr stricted C£totoxicit i.'s that a Z#ngle such ) )
PRI RICEAH PHEA{fe SamRE FHE- @AY BHEY- ordRREREYsLy1 the invention
proguce antigen specific T | ynphocytes from any o

msthod e an igyngpaGpeptidagntop MY SurIovides Jgceligcomprising CD4+
2004/ 033667 PCT/ US2003/ 032602 O her instances of

lymphaqytss ithat exhisoMEIGr wisestrictadenytotaxiity ion ceinbaating the MIGC-1 epitope.
been descri bed, as disclosed in Mgarian-Bl ander, J.

Thys, Magarignddlandeie J.eh ale sumrint dsbussthe MHC-uiFestricteiECR m@egnition of a
IMHC-unrestricted T cells specific for mycobacteria

tuAgs-spraifie poptale epsaleanddUCr lo FurticheVagtnS\H. at alf, katird, dddcloses that
patients with rheumatoid arthritis, and from m ce

MU iumuche pepritléshstimubMyecialy foedxed T UmphbBeds TR Sin peripheral blood
MHC-unrestricted T cells have al so been isol ated that

mafichucie@ells (PBMY) frd8ihusiaeHwaS adedodalinddihs Prifug! ﬂepﬁdét@ﬁrﬁvlated T

a herpesvirus glycoprotein, and nonpeptide
cells showed expression of cytotoxic cells, which was not induced 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 be used in the invention method
to produce antigen specific T lymphocytes from any patient, regardless of MHC background.
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prenyl pyrophosphates. Ag-specific, MAC unrestricted,
13 T cells have al so been described for conplex
wonroigBss7such as avidin and nmyelin basic proteCmusam3/032602
el lois ifincds JFAYRGRLHTREAS G RcrePeddiRiol SR AT REY
of henogl obin. Several studies have al'so descri bed
. . f r | R- | f] el. n
dRERRAAL ﬁlsc%&%. it Qx{aﬁlﬁh%-ﬁ&d%{ }; ?ﬁa@g@ ﬂr?DFe]re;eBS%ﬁ JéJ§§ Rl &

recogni'ze Ag in the absencé o :

o SRS PSR AR AT G5t b iRt o
car bohydr.ate npi ety on gl ycosyl ated_ peptides derived

the Fb@ﬁ]“e?@m@ aCpAERE G Pl Wt g %ﬁiale?%}swa%m with

Advant ageously, for |ocalization of cells expressing

Mygqbagteryie Bibgrcilgsis-Mpkampswisted T celishavg plsa bperisolaterbthat are
i mmunogeni ¢ peptide displays an epitope of MJC 1

speeifip Far 2428 guckires dgddp en Bepld tunsy) @ diapesvimagly¢apraiein and mbagreptide
pernmutati on of a MJUC-1 sequence that conprises the

prewd pwopleosplfates ph gseidici MBShmvrestdidtai 81T ellnigve alse btardescribed for
code): (SEQ ID NO 1) PDTRP. Advantageously, the

copgyiix peteina suchhe avdinnod agélth tmeiqpeder, as SEDak Pr N@onptptide Ag such
GSTAPPAHGVTSAPDTRPAP. Ot her MJC-1 i mmunogeni c

asRBPlidntasoiaf &f Bendgtebin. Beferdl RRIIRS havehftb de@fbOBarstse@- il
the present 20 invention are disclosed el sewhere, for

kit @RS SocificT 441k HRfcAtradogsiz& AL Bihe Myen& A VBRI 1R 1dcRles

Agrawal et al., including but not limted to, a MJC1

CRESA %—%a{’ic gﬁf@-ﬁﬁ%&ﬁct@@T%&isi Aol hiay ﬁ:?ir; ig%e? ted tﬁ'ﬁly!'etreo specific

response and conprises a sequence o apout

o L e LB YRR comats

.advaﬂt%%qpusly, t he i mmunogeni ¢ peptide used in the
TRVERETOR et hod is a 25 | i posone- encapsul at ed

eptjde or a -1 peptide that is, cqvalently nodified
Wit avt?féﬁoasl% 1@?{5,23*08@?FﬂQFéWESé}ngMEﬁ-lt%eorﬂwgémhp Bfpsent
. method uses activated T cells generated as taught by _
inyengioptheoiygaynegassrerpderdisman 08 coigps 00 M ULyl saprisng 4y amino acid
with a nmethod conprising: (a) conbining
sefngnes thatls @ sireiia peanusatiopep e MIEC-1aequcnesrihaticomprises the sequence
plurality of peripheral blood | ynphocytes to produce
(ezpressgein-dooeiéonad sin glg dmter qude)s 8HQ AYNOe L) BDTRB) Advantageously, the
conmbi ning naive or anergic T cells with said
peptids s nhd amddesbidisdguges (SHY B3Nt DNGSTAPPAEGHETSAPDIRPAP. Other
isolating activated T-cells fromthe conbi nati on of

MRIEP it mogenid Peptidadaild des RivésafiersittRa tarDbe W3kd in the present
| ynphocytes according to the present invention may be

inPéh¥ioh BRisclosMIseerde NBr AtandeOf 18 Statdd Patefi NS 6\¥0b B Do
t he mammal i an body. Advant ageously,
Agrawal et al., including but not limited to, a MUC-1 peptide that generates an antigen-
specific T cell response and comprises a sequence of from about 7 to about 20 amino acids of
the amino acid sequence STAPPAHGVTSAPDTRAPGSTAPP (SEQ ID NO. 3).
Also advantageously, the immunogenic peptide used in the invention method is a
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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the | abel is selected fromthe group consisting of a
gamma emtter, a positron emtter, a magnetic
worioe/08mwb7 a density based contrast material, BOTUS2003/032602
m xtures t.hereof. VWien the |abel .is. a ganma emitier. .
AR5 O B8t e WiBiiere) B S unoER FiGeGicd Rprce
i ndium 111, technetju 0.99m technetium 99, Lo
g Wb 95l o Hr e LLoog TGPy AR pie SRy pade ieen-
| abel is indium 111, typicaIHy in the formof i ndium
Prgsentig celtpdb) Goaining pabvaidnsgy TrosHs Wik sid safieentpaded antigen-
| abel ed | ynphocytes in the invention nethod may be
prewening eelfsfang () isptatige aeiiyaied d<icBs frerg ther combériabphelgitangb)-
magneti c resonance inmagi ng, positron em ssion
t onvlhedgtel used fiat dxteetion of brpmboesdestageding prhthe piesrmginmentiol Fnay be
dependi ng, of course, on the nature of the | abel.
adyUatichlemqwrt ih ¢hel anefigt degectiny cdile withinf the nechmialiarebodgi Aglantageously,
scan or in serial scans. Advantageously, imaging used
the Mabkhie séleveeITidn® the FR3uP @OnsistiaFPf 4 S@EmBerhi®bQh pbilyh Siaer, a
of the mammal . I n sone enbodi nents i nmagi ng conpri ses

maneti€ fdterihR ASRRALALECHEAN SnateMIE LA R@BENtherS 6D W RnBhe label is
scan is selected fromthe group consisting of

a bARL LIRS} f thay BRIE %S RHE %ﬁJﬁP %%I%%tig dﬂiin@igm( MR dehnetium-

positron em sSion tonographic X-ray conput ed

9%%%%.“%%’%29@%?%ig’%lﬁﬂgug?ifﬁe ?%?‘8%?%%%“8%)}? i ndivm
B %%%Eﬁyeinﬁtﬁ?ﬂo?%?ﬁ B4R PP 1 o 2322%1‘52’ are “fusec

| " GHFBR BALL TV S mul s are fused
St B ipapER eoRas oy RdoBition of el Babicyes i B pyenton

ril 5, 1988, discloses |ynphographic and organ

methag may bereslestsddronm the SrpuR peisistipg ok ipdigmasing, WASTCHY FesvsRce
~nmet hod for Iynphoscintigrapgé or magnetic resonance
inagighpRFHENDIPMISHANGPMOgIYbIcANd XSl competrdipmeRraghia dgeging e

i mage produced using a gross -30 WD 2004/033667
deReTdiniS 20 OB $30r6 02 natinred thedatel dhirthén, tmimaginsingy bepdriveged in a

produced with a specific antibody inmagi ng agent. Mre
single edahloy in sekialtseshs SAdvansmgBaisBNimaymg uSe Xl Ghedik Gentibiomethod
Townsend et al., issued Decenber 3, 2002, teaches a
cappbierdtaPbddyansh oftliedarirhall onogr aph and met hod for

usi ng same for acquiring CT and PET i mges

SeqURRbnabiYodiReds fhdddgR@oRBMics 8t lefY RIS RPArE sétink GHERA cach
probl ens due to 5 internal organ novenent, variations

sa'fpgrra&csemg kelgsh %ngtﬂeg%lg%aﬁﬁﬁgg bf liaefam%i [ mb nztaiF ?etg!r)]l%ﬂée

the scan. rap qui res furcti

m@e&%g%lﬁi lpogigaggrﬁism t%ﬂlo@[a%hi@ &%"f) %I’lg B(Yra§ Qémputed tomographic (CT)

imaging. Advantageously, in such embodiments 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
kits, particularly an improved method for lymphoscintigraphy or magnetic resonance
lymphography which involves subtraction of a negative image produced using a gross
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regi stered, wi thout the use of external markers or
i nternal | andmarks. DETAI LED DESCRI PTI ON CF THE
W(I)BMEABE'%GN One purpose of this invention is torPCRUSIN3/032602

1msa{é'§1ﬁ 32 1r1T1Dar S6s1 ae% lé' S ! Iagpedv&% noﬁ"ﬁ%@% u%o?){ C?g{ngé%eng More

ques as we

al t unor nnot be f
fe%eggl%lgﬁ&ﬁ&?eﬁg’% e Bouge i TpVRRh prdnisgid Bierribep e 2002
tter sta so that the optinmumcare plan can be
o & as@arﬁw&%e?%?eansai Tas ! taperapthipduprtkeddes uying sepe desragquiring
This_techni que coul d be used to verify findings such
CHand P T inzpes seguentigiinjagigleadesics: averspming jafizipt proplses due to
therefore, the present invention provides a nethod for
in@étﬂé@nghmglom@bnt, Varigtipoain sganngr ked pedfile, apdpositiopingrof thygatient for
in a mammal, such as a human being, conprising the
the s@ps Thofomogmph edyraenfundgiopd rang heatahicdl limagks mhivhrrcdcewntely co-
cells fromthe mammual ; (b) exposing the periphera
repistered, withvanthe uesdf ek @ilabmbufied dr intsthi G@ambatks.pept i de t hat
di spl ays an i nmunogeni ¢ epitope of said cell-specific
anti gen, undpETANIR bESORIFYON GFatE INVERIROGYtes in

the peripheral blood nononuclear cells undergo

ant i GRBuSRESH this nﬁ%ﬁt‘ldﬁ% toR ekt SRAIEOMmBF QM e} fPlQn £Qow possible
antigen-specific T | ynphocytes that bind to th

bygsgdélg 9&&%&% %Cgt%;%elbm éstcc% flhéfh%Lo&{HQ ‘%ﬂ“% {30 Bﬂé%‘ﬁ@ primary, tumor
cam{ t bgg(%mﬁ %asﬂ&dzi\n bené':ft t f s t;l}[#gg utrrsn(ieﬁ 80Lﬁ%ﬁen%ﬁtter %t‘fi;ﬁgd 6% hat the

tion of e | abel ed

t

o ‘ﬁﬂt er%Uﬁem%‘%g%%nffﬁeéwﬂfﬁfpfﬁsewagavowuiwnwm sy s
%]n Lhereby detecting and localizingt

(B GO DY PR L A RESHE SRR T, PR AP st

particularly useful in 25 human subj ects, especially

pat ife Aresashed) theyefaredths present spvertinnairevidss aimpfhsidfpidgtecting and

abnormal expression of a cellular antigen, such as a
logaliging aspl-epecifis aariginge a man@ial,\WBIPBEHORB 67, comprising the steps

PCT/ US2003/ 032602 1. Activated antigen-specific T

ofl yophaoiiespetphaalrtlong neohyiear edlls filoanitle mameanillcb)eaposing the
cells (PBMC) fromthe manmmal for use in the present

periplealthil@d mapn@dae cels |ty abienra@dgenypspale GOTHIMys @RImunogenic
nmet hod known in the art. For instance, the "huffy

epfBpd of shid cBIRk &ﬁk%ﬂtl%:&loﬁﬁdﬁﬁédn&lﬁgﬁ@ducp{hﬁw 1y2EpHBLRS ik e Nd
a met hod suc i col | - Hypaque gradi ent

peﬁ%ﬂérﬁl' vitA3LdiBRudQr SGRANESo RREERLRERL 3 ?&1 (there roducmg

| ynphocytes from ot her conponent's. See, |ns nce

antg?@n-%%&hg 'Tq%ﬁﬁ‘hoqﬁ%&trhhtbo%gd t@ttheoc%ﬁ—%ﬁeczﬁc an%géd};r @j’lﬁ{}ehng %he antigen-

specific T lymphocytes with a label that is detectable by imaging; (d) administering the
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
human subjects, especially patients having a disease or condition involving abnormal

expression of a cellular antigen, such as a tumor specific antigen.
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CURRENT PROTOCOLS I N | MMUNOLOGY (John E. Coligan, ed.,
John Wley & Sons, New York, 1991), hereby
wo p@apsssat ed by reference. The invention net hBdr/us2003/032602

Tﬁrggﬁég%% riggﬁpgﬁﬁéxﬁﬁﬁ c@@tlgen specific T cells

he PB particularly by exp03|ng
T R RS REHLL0ore A

under condjtions such that T tes in the
the, igenG B vertion g senserlivrbe donghy %ng’ﬁmc HEPERYd 'tﬁ}"a*’d“dﬁ grt
activated antigen-specific T |ynphocytes that bind to
Far figstapeq, Fhegi'b@féy ¢qag’ 1giqaﬂlﬁe@t§q1]§rom Reriphgeal blpgd sgmples using a method such
| ynphocyte or T cell, as used herein, is undergoing
asrFicodsHpaaurdrationt ednitrifyzatiostwseparals paptieved blegd hsaphiocytes from
| ynphocyte may be a T helper (TH) cell or a cytotoxic
otfiercainpor(entst St Xardnstankey mhehtodmiqeey deddribed at phggs)7.0.5 through 7.1.5 of
Activation of a naive T-cell may be initiated by
CERRENITRR OGO N IMBIUNOIO@Y (Fuhh B)Eoligany &, golii Wiley & Sons,
cells (APC) (which contains antigen/ MHC conpl exes) and

NéW Y@rmbgiq Wegeb$ Hfébrp@fated'ﬂy‘réferehde 2, 1L-12, IL-13,
y-1FN, and sim |l ar | ynphoki nes. The anti gen/ MHC

CONpiyg %ndeﬂﬁ&{ Iﬁ&h&i #hthd} BmpR&S Qét%tu@hnh?@h s%%ﬁ@?%el%fm PBMCs
the T cell (T cell receptor et al

%@eﬂg@ﬂ?ﬂg@ﬂ%c&%%%@n PPN BoonTHTE b o
ailfis Bh S5 ogk Y ERta8 Be L @Ps coif R urflr SXRASHNG tﬁstrr

nonuc I nmunogent

ly%npﬁct)ciy €S tnoﬂgl? EEM(TO tugggg%gt{t{getgf;}%s %g{e]t?v?mgrfé tllPegnttzb?rprc?chng acztlvated
Advant agequsl y, ste of ex 03|n t he perlpherm

ané‘lg%}b%Peﬁ‘%ﬁ di HWBP@&WC%@‘P‘I '%nd( tPB‘R?C)e -SpeCTHCANtIREN); Ay, ﬁ“d’dé‘ﬁ‘il
peptide is perfornmed by adding a cell-free preparation

lygpheayte o é"paeioové ugesl heairg 19yendpigpiag atitopis arHorpsh divirdore An activated
cells without adding additional cells to the PBMC

T pmiphectomapbe ADhelpOATaRIE 67 2 POTOKSICRE(Q8R6G2 T Ignphycyte (CTL
(d) in which the | abeled antigen-specific T

ot Ep Aoiwaties of waiwdiveell mbebedditined bj exposuroaf such Tlelbto anantigen
contrast to previously disclosed nethods of T cel

praghtivgpdell© W PE)qvhich $brxfia Santigen/MHC &fnpl&esitadd tdaimeltuldNeuch as
6,600,012 to Agrawal et al., wherein activated CD4+

mandr. eoB ol mces | Wa%@@ﬂ eSS Rinkd) THE arrtfgebeHc complex
actlvatlng nalve T-cells with peripheral bl ood

in QEM £ cépEc@loﬁ)thessuﬁ%e'd? thedScell I1“'c @i{ N&o Sl asi eds.
RS £} Zvan? SITTRISeE

d ? present I nvention a
need.far a o
In%r;unohogg a} preélcs: Ehs gtr%g 2: ! &E%@p‘}él ﬁgceg L%J é 8% lAccorgmgly, in some

embodiments of the present invention method, step (b) of exposing the peripheral blood

mononuclear cells to the immunogenic peptide is performed in the presence of interleukin-2
(IL-2) to facilitate activation of T cells.

Advantageously, step (b) of exposing the peripheral blood mononuclear cells (PBMC)
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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expressing a tunor specific antigen. Thus, w thout
bei ng bound by theory, the inventors believe that
wEBMD0sde6sUbj ect s expressing a tunor specific BOT/U§EN3/032602

ST AR OB g o g
e S5SE ShptBuPL ok TR SR S e
st S i, 20, RN 0,

subj ects expressing a tunor SPeQifiQ antigen may have
weEk gRaeTagad die girro by japH vagng naive T-pd Smgkpeﬂalﬁalérfﬂ@ﬂé%e@tes (PBLs)
tunor specific antigen. In this specification,
actipg dsrnfigen preseniing gelisd APfre theargserd iingnton adraniegeously avoids the
(including a human) or cultured cells to antigen, in a
nepdfon emtigeh ptesebfing esdls by ssd of Taymphalyieqrecarsdysan PREIDof\subjects
The generation of CD4+ and CD8+ T cell responses
exP@adiMsd tummot epegiéit avtigeh JThusi withisw Bdihybalapép dedty, the divehtors
vivo primng, either through natural infection or
belibWeQhid IPBURE bDRBRE® exF8diAL 2dkh & ¥pedifit Afigert p@ftulardy a MUC-1
detailed clinical protocol used for producing

tu@6t An?t’i@érf? Gortih bR sGPEEArtibn S-Eﬁtl:%im hafptoBed Batchh Bl £dtiBhted to at

trials of the invention nethod is presented in

le'cg%(giﬂp #Q (f:lél' ﬁunfbg hr%#en 8? celfs%éch gfé%%é i iﬁmﬁggén\{@ﬁeﬁg(%b%%g@& that

speci Tl ocy in the i nvéntio
n roduc by, ivatian aof.naive. T cel never .
w0, S Y s e SRk Bl B RpodiE P B 1

osure to APC.| oaded wi t.h an. anti gen articularly . .

PR T Sotpscls o e 4 B BEOTR ALy bl caRpengeBiming in
aptigen, or an inmmunggenic derivative of such a .

the, Bost i%abengﬁ% pranor spgetfic; agtgeny, d thig jpgcifigsdion. ngyming " pspysed to
that were previously |oaded with |iposome encapsul at ed

moay eERQFiSHa apial g@ﬂgﬁin&a humsa af e¥ltared gplls fp @ntiges; ip jgappnner that
added to cultures of naive T-cells from PBMC, as

reghdts i dctisation andjpi merdorgt Breegondraticared CIRd+ agd 6008;+ F1@lresponses
Agrawal et al. -33 WD 2004/033667 PCT/ US2003/ 032602

aghinsta tagwetaantiggeousiailnddphelept wee it vivapraning eitherghriohgh nasweral
of antigen-specific T Iynphocytes that are cytol ytic

infeotiorc@ [thidughhdztibeaxip i@ SnikAienC &l dnyspat, o deeailad tlig@hprotocol used
Thus, cytolytic (or, nore generally, cytotoxic) T

fof plotiscid gabliGed Yl PeciN®Teyr@fHoeREd iM elidicildifls of the invention

noncytol ytic antigen specific T cells to cells

mbB8a! isPibséhidBih BRLEH. Gebdigwpeci fic antigen; however, in

contrast 5 to adoptive I munot herapy applications, the

pr es/ﬁf%}naq.{/&g Q?&Jait)e;l ae %Jﬁ% &1@&{; %hﬁ%’f’eg:cuyédqh Yhe 1{1\?6%161{ fhethod

T cell's capabl'e ectiv _
cafl L Ip%%ﬂée%%? réé:t?v%ti(t)na(gfqg{ve c!ehss, 'ne\-/@ lé!%poséd’] S tﬁaeccteh\égetcﬁgc antigen, by

in vitro exposure to APC loaded with an antigen, particularly with a peptide epitope of the

targeted cell specific antigen, or 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 of the invention nmethod may
conpri se CD4+ | ynphocytes or CD8+ |ynphocytes or
worRoo083s7 t her eof . Activated anti gen specific Bel/US2003/032602

E:gle Ilsnovap grlitaoggeo Fl]o dp&gxlgs CHE% i ?‘{y{{?\% 5 nﬂgéﬁgs%mg ic ’g din

10.s
lym q%ﬁﬁe§/th6ﬁaé%gftg)}§tétf0ﬁ-ce&léqﬁ exp?( S ngéxal P%emflﬁ é'tg 1%cﬂn?léus cy%olytlc
class of T ly hoc¥1es t hat have reV| % \y
(o FOBR FRREREY C&to &0 i gell Gl genanti %‘P@ etigeivelydan negexpltic

are capabl e of being activated. Menory T cells are T
angiggn specifi € Rellsdy eells bearingaipyeiedicallspagitic gigenih@weYein contrast
survive for extended periods in the body w thout the
to pdeptizg iremwfothesaply applisaiiong. thapiespahdiagippiiomethodsidogiet absolutely

menory T cells respond to "recall" antigens. In
reqareel @lls cdpablaefieffegtive IdBing of antigenrbeaging esgeo pedlsy Fhtp the activated
"recal | " antigen, when conpared with the naive T cel

anfigspestc T oelpeibiticdaveatidn gethod Mayesnyprize CDE+¢anmpHaeytes or CD8+
recogni zed by the presence of certain cell-surface

ly@phdcgRi s mikHES tAsreSEDARRAeddrEiSon HblifAccellCORBe ifvbitfbnandihod

26, which are markers for differentiated T cells.

al%ﬂw bmprisehbiiodTeells %laﬁit:ﬂgrl}b@Dhﬁ@@-p fdHiesy T'V@élis R ‘BM in this

the skilled artisan. For instance, briefly, the

sp% h@a'uo;f "fi&hdry RARHL ﬂ&lhcgl&o% ak SALAL xﬁgah?x{_g%g%glsb% s to

uorescence act| vat cell sorti

def ﬁ{nat%cgﬂ égnptﬁoﬁém tgi%t%gavee Pregpl%?yz TP ?rec? a P ?ide %?%8?/ but are
nogj'{vﬁrgst}]jx?g% 9 gg’ a’b]f§6 %%IB% P(Etlvitfd é\f%ore' Llig‘gg%/ are Zﬁ:slcl 1ch Plave been
advanta%e of the invention method for producing
exgpgef RIS drthen S\‘vaefﬁbﬂ‘é"é‘)‘}?‘%@m%%@rﬂa‘? ‘?fﬁlyt“ethPWéhe presence of
present invention, via exposure of T cells from PBMCs
stimylasiag potiges, Howsyera feseqaemory Tsllsrespong & \rerait andigersy In general,
pepti de di splaying an epitope of the target antigen,
méngory Havellsare mozvesnyesiveipacdealt’ antiggmpheocganparedywith the naive T
conprise negligible anbunts of natural killer -34 WD
ceH 0860138 36t RCNtigS? 031 DB B0 2an Yakjogazkd By the pasenct efsertain
t han about 10% preferably | ess than about 6% and nore
celifseifescabtigens, 86¢h astOTAM3ROPODSS, 01 1aSCHIN\WN44fa88 CD26, which are
i nstance, by the percentage of cells having a CD3-,

Q@fs for%é‘huﬁ@@ QLN @/iemo%@f‘ cbINShAREIGed {eglmi wes E:ell—‘ﬂlown to
I’ mminot her . 23: 2- 10 ( 2000} repor R

thé Egll agag@ggn KE) térfge %%Eﬂ}y @ﬁeetg %QP% QI?‘ 1s§§8'iut&i o?l@weq_by

enotype |gen spem

oI TR sl R OE g
mlgtgﬁf%%lsagggoﬁ?es &%Q{ohlsberé Qtea egé/llurl)ar%\lllhl%}xoqggvamldq 6?{9@3), Bruno et

al., Immunity 2:37 (1995); and J Immunol. 150 (part 1):3119 (1993).

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-
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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cells for reproducible | abeling and i magi ng conditions
for multiple localizations of antigen in the sane
w@aiou®sdes7 f or i nstance, to foll ow the progressPof/US2003/032602

i .
CYGRBHTER B SRS 0 R i o
thgr{@n%m W,ne}s %hov%? xcgrqitlsg%gig %3 ltﬁ/e tne?clgntzitee& cgﬁis) ai(\)’lglg-fl CD3-, CDS8-,

adm ni'stering € geN- spec

ocyte 0 .the | ritormed wtho
LY AR S e Waent Sy e st Riubigeder D), o0p reported
| with the T |ynphocytes or thereafter, before
3—3%%%%% Hpctiyatsd Rrepagasions subihited) therabosi NK phengypen Further,
of the | abel ed antigen-specific T |ynphocytes in the
anfigeranepifir T cafly @pﬁ}f@g gespidinggg therinvegBen mothod eambastorasfagagn after
wWth T cells such as TEL, LAK or NK (but not TAK)
actigatios, for paxtods elpiilaast sexera imanéhsstherploy providing iawoiform source of T
adm ni stration of cytokines, particularly IL-2, nmay

ceble far mepradieitledabeting arenitdagingicoduitime fa@ mudd glelocilizati@n tof gaigen in

specific Iynphocytes are adm ni stered. For exanpl e,
th&sahcayatiend, foAins@hceddo. foll G4l e Progetiss 6f @B Gen@ SRk ip¥igod of weeks or
transfer of interleukin-2 (I1L-2)-cultured tunor
mbithd. trating | ynphocytes (TIL) in patients with 20
net astati ¢ nmel anoma receiving high dose IL-2 and TIL.

AdmMNi Skidst A nQF adiVaiel #Ghfithcl¥dPhocytes into the
manmal can be acconpli shed a variety of nethods,

y
o, S SER 8 B1 ORL

I Ni_St. i on. f bl dni ni ' LS. by . .
LS s g LA PR cvvns
I d |, b I ' .
T A T S

i nvention nethod, step (d) of adm nistering the
(e} efilefesmining: the,@istribetinaaf thedabelod infigeaspeciiic T dymmhecyietrintie
advant ageously conprises adm nistering the -35 WO
mamwal FdBERivEE RS USEODRY(BRBOthefapyryii d\eelbsssuch as TIL, LAK or NK
intraperitoneally. Thus, as disclosed in Phillips, C
(bt not gA K [eells, thafrequiretchwkingisgppattironvg atihmiststiaf oftcgekines,
adoptively transferred CITL preparations stinul ated
pagtiyaianiy IL-Lymmwy be intladad coapiriedidy witieanddor\aftel thé itged spabicin
adm ni stered i ntravenously versus intraperitoneally.
lymhpBodyies aie Stlhinitred P ExdniiRe, POEKaRBR AQUEILY sidddlidRc Bhda86btive
CTL preparation in breast 5 cancer patients, according
trdn@fef HEnRAGKSND (WY RAfnkrOd R il YAing R miAbeRi é*l“ﬂg it Atients with
oxi ne | eukocyte scan. For instance,” Reynolds, 'C~ W

m&hst@c meléféﬂfaq'cceh%?gcl{}@?dc;sg &t o ahPrOW ng intravenous

Administration of the labeled lymphocytes into the mammal can be accomplished by a
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, intradermal, subcutaneous, intramuscular or intraperitoneal. In some
embodiments of the present invention method, step (d) of administering the labeled antigen
specific T lymphocytes to the mammal advantageously comprises administering the
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i nocul ation of labeled LG or T cells into nornal
recipients, a large proportion of radioactivity (18
wo 20038%866was recovered within mnutes in the |POLES2003/032602
Decreasing | evel radi oact.i.vit.y. i n.the | ungs re
wBRATRS B Sty lrep R g St i Pl o gl e
mlg{]a%f)% gﬁ%}%,%lf ﬁ%&gggtgvalyltb\f/?g%feqr%cm griﬁk%%tﬁ)gg}st?mulzfed ageagnst tumor
111In-] abeled _TIL in the lungs was seen within two
mpERy peptide frgveryithieaens g admpipisiTaddyiEavenaysly e ot pnegitangally.
were observed at 24 hours in lungs, liver and spleen.
The Te biodistriputipn efitae intraypaowlnadaiiainieryd CHiLt psgparapion iulpraast
but no specific localization of 1111n-1abel ed TEL was
capirs patienty, aoqondingds thetprasent gnvestson, Waniypical of Smindfum ¢&ind leukocyte
et al., supra, reported that 111In-|abelled tunor
scaic t oy aiseaticds Reyrelds]16. WT&AK)., apld, actey datl, ddlowigiatrasasisas
early as 4 h in the lung and as late as 48 h in the
in6dulkPioR bf labdled LGL GET celFEMS ol eieiiahts, & Rirek pro@@iich of
corresponding to netastatic |esions, presumably due

radiBadiVRy (N8A6 3PAF Wa 1ReVere fwithf] thiuledin B MBhs. De¥Bising levels of
tissue. In contrast to the general findings wth

ralliBAdERME HOHS 1 W &b %écfoﬂl%hlﬁéh co\ﬁggﬂoﬁ&iﬁg il TR AP YU in the
Fhe present | ventprs ave OUU t hat
spleh hAPEYE ¢ ﬁﬁsﬁhg{a%q@ggeg 9% L34 1%{31&%' d 10021? aftdikof Uiy Jabeled

preparations es rrecogni zabl'e pattern a

i.rst .inmage, which.refined ptself. over. the next. .
i B PR 58 SR o i ey e g e fhatoactivie
novenent out of the peritoneumis, rapid, appyoxinmately
WEEB SRRV A OO ISP TASEFY SU0 R thi3 o s Smimahta
Radi ol abel ed CTL preparations |ocalized to known )
affef, hphaurs, bpigin segeiliclopdizatignptt olndpkeled Thiwas ghssived ipsmgtastatic
Jdentified as tunor nmetastases, jnpfra- and
sitesc t Fimallyeb wifo Rehlet al 2 5upr ¢ trenopied fhpbn drrlabelindi twinert activateshkiliér
activated | ynphocytes according to the invention is
(TAKQ rcellsoe eeajsd mistastaksebrals parlysas Bl in fterlpngoankd am bite 4si48ihtie thetabdomen,
subj ects such as cancer patients, -36 WO 2004/ 033667
buPG¥ér WB266 PddB&[0ZoldP gyots cotibspohdin@ioatidtasmtic d630ak, presumably due
patients, having intraperitoneal tissue nmasses
to@bieHi gsbdcRgrotifiboficallsig hornt@ liver@iBduegen, such as
net ast ases expressing a tunor-specific antigen. For

I NS A B&iRrast!t thel BNRA AR IRIH Rk 2 6QHh P RABniSR1n B Y Blout ©
i ntraperitoneal surgery, to identify even netastases

lyﬁB%cy@Xh@ﬁe{eﬁﬁngJMrL hz[\/? gﬁtng (ﬁ{a\f\’inﬁﬁe 1 Srfefily infusef‘c%, é&}diO_l%)eled

non-I1 nvasi ve uri ng w up e uation a

c@ﬁ%ﬁ&éa&@%&&ﬁisﬁ?‘?&bﬁgéggg @?g%}%?nh%%%pf}’rs ir"’d‘lggeé%{é N%irRA itself

course o 0O eva
o LB PH G e ph FLEbRR. T RS ERL
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 extra-peritoneal.
Intraperitoneal administration of activated lymphocytes according to the invention is

therefore particularly useful for, but not limited to, subjects such as cancer patients,
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therapy nodalities based on | ack of response of even
smal |l remai ning tunor nmasses. I n yet other enbodi nents
W(mfzoomo&%bnventi on net hod, step (d) of adm ni stECT/ngmheBzmz
i gen ific T.1 [

?fgggr?atg ecﬁré ggﬁsﬁ&%pﬁ gx&%ﬁ%ﬂg v tﬁs%%%,l?\gsisgs expressmg tlhe target
| ntravenousl y. Advantageously, in such enbaqdi nents,
celgigRnstIsh PTHGCRHESCS PAPRIFBE § EROTISRRAR ABHEs 1P fsfapgethe
conprises adm nistering a glycoconjugate to the mamal

iniention encthod isoulA he used pript f@kmfﬂge@fmqﬁh%lfgm@é%f@ §vangnetastases
altered conpared to adm nistering the |I|ynphocytes

thei théychetto@simalhiostherwisgydetévenayl-prasowshy, dyingdollobhug evaluation after
I nternational Application No. PCT/US93/07834,

supgelny befbre thegisnin 2B othérp g Andduing dvlaftata cbdrse B0EBmplerapiyto
i ncorporated 15 herein in its entirety, by reference),

evdlia el o e efidt BOES int@ventioh 81 indigate ek nsed for Adli@ab] & alffegent
A ycoconj ugates suitable for use in the present

thbﬁidﬁﬁbﬂémeﬂ@a\éed)&l QNS radpbivse 0B BRS8N Efnaifig lifr aRRes. al
formula P-(S)x-Gal wherein Pis a peptide residue of a

hu mﬁgae&mm%cf{&%g 6f Bk [hvEitdn %&}ﬁ)dastﬁit’@%f Jdﬁﬁhlgt%@tw

n serum ycoproteln X 1S an | ger froml

1a%<99d a0 p?}teclng @F&%}ése g:nga 11&8%‘?4 Y £t meﬂgghss

asl

R '%.V?@%z‘iréﬁg%@f%giugéuﬁ B “%?og%ﬁ% brig
kG
P ??u?%e@%m%lﬁﬁ@ %%rméesf‘ A PPl e maml

antigen specific cells. They nmay be adm ni stered
mpihpdpuch that trafficking O%lihﬁbmpaﬂ%w %ltewdwﬁmp%d to administering the
adm nistration of the cells. In a typical enbodi nent,
lynphocy®ss liihewadminitieningsbaglEcogeniigates t%u“é dntpmpignmat Applisation No.
cell. The gl ycoconjugates may be adm nistered via any
PETUSABI0Z8 o pitdishddras Y @ 08407 Eih4 yPrmdViarelm il 4,200 éhprehy ércorporated
adm ni stered parenterally, and -37 WO 2004/ 033667
hdP&R AUB2O0IB ) BY G¥Srendei désclossd netiaddb Yor diredting ¢elisao sdryet tals.
the manmal . Accordingly, in the present invention

et heKcocafliibdiéssiitatld R0 ugfin &R prstrRliDghiGOES Yei@adlly represented
such as asi al oorosonucoid prior to or concurrently

%Mh& Berdefl ERANRAUE)REA Whebih 2tk Qpe;ﬁhe AHdLO6MN BRIt T
ynmphocyt es, partl cularly CD4+ 'l ynphocytes, pr event s

1?2;’(&:?0%1}{ BRDS Sy R r%%dﬁe%@gﬂ !y?;ehgig mglrk{esbsp?&ém islatl ?ﬁeg%f‘ﬂ'om 1to

Iver 5 tissues. ItiIona tration o

160 AR ;/scrﬁgfag e‘{%ﬁ&% ﬁ%@@o&%mﬁ

| r
concurre I nt'ravenous g m n| S P tlaﬂ&09§0&pqetel9
a81ariylatg§ nEsSpE:mgl y usefu-lrglygon.gr%gg éselr?ch?cfc:a(‘fotlrlgs agialofetuins, orosomucoids

and asialoorosomucoids.

The glycoconjugates may be administered to the mammal in any time frame relative to
administering the antigen specific cells. They may be administered before, after or
simultaneously with the administration of the cells. In a typical embodiment, the
glycoconjugates are administered prior to the cell. The glycoconjugates may bé administered

via any suitable route. In preferred embodiments, they are administered parenterally, and
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to the invention, particularly CD4+ | ynphocytes, also
prevents such | ynphocytes from accunulating in nornal
WO oovg/0s3icssues whil e enhancing delivery of cel | BCT/US2008032602
mo%I \f%{era ﬁ,dinﬁtBJeﬁ&ﬁl 3 thel HAMAAYI ARES ARl ARRSpradRd: idinkieRNs
@TR anot her as ect, the present rnvention provides a
me gﬁ@!’]agd A %ati\%ﬁ |5 € o gﬁg)gg)g?ﬁo%@g&e}%: sﬁéﬂ]ﬁg aSiQIOBRJISJ)Iﬁ&O%ﬁP[BYIdI‘ %o or

nln_ _ ! |cant|gen|sa_
T et LR
ol op o B LB BEASh 45epns n ve

~epithelial mucin glycoprotein that is overex resseﬁ in
tissyesyo Astditigmplly, 4dm P%@W#&éﬁlng&P%J%@te’l%‘db?se‘H oMUCQifiprior to
pancreas, prostate, stomach, colon, and ovary. )
or aerrently wdth ntsavenaye administiationef anfigen srpcifisi Tnlymghocytes according
i mmunogeni ¢ peptide that displays an epitope of MJC1
to the wentes, fartidujariytCis lpsploates, iaksp s veiel such yymihoeyesdtom
that exhibit MHC unrestricted cytotoxicity for cells
acdag@lating irt doem MGk gltiseys twdile enhbheisg ddirgrof acilsBb the dieer, and spleen.
et al., supra, discuss the WHC- unrestricted TCR
I eCOURhhineé efitopel M a6RREs f i ¢ pepti de epitope on
MUC-1 Further, Wight 20 S.E. et al., supra, discloses
t hag, Moledr P&k IhPERleh G entibh PlabRELLmEMbOIRWbEctihg and localizing
| ynmphocytes (CTL) in peripheral blood nononucl ear
|l S:c( P - : - [WaTel; igen1US,
a cglg—sée?g{g_agggﬁm)lﬁl gvtﬁl{e%gqtl%é%ﬁ QPecYﬁcI RiBIE0? 6Ridrisp fntlgélflh

: | e ﬁel s showed expression o
GRS o e SR e R BORPEERT o
RSPl P SABE b ek, LT EBM e e

MAC 25 unrestricted). The advant age oI Hsiqg.an . .

eithEHAHBAREBPRRER Gt 1 YRR ReHn Sl || adepociicinomas including
| ynphocytes that exhibit MHC unrestricted cytotoxicit

braagt, luRgPapcredsRfPHate, sEPmAch POl g oy ey Aﬂga%e%baﬂ%@@e%on
PCT/ US2003/ 032602 be used in the invention nmethod to

mathaldying an irmingesgesip eptide ¢har disyiaystap epitaps of Mi-dpyovides T
patient, regardless of IHC background.

lyndphoantagequising Clelyhplee) ey thet eahibs MIBE luhwsteikiod egeionigity for
MJUC-1 according to the present invention, the

cellbBdAROHE MU Rbitce. dhegMugsriarBleplet,dpe abf subkdCdikcuss the MHC-
conprising an amno acid 5 sequence that is a

unfdstriettd AICRPRESHItRdh 00 B il or3pddifie pbpSRIBPROSLON MBIC-1 Further, Wright
conpri ses the sequence (expressed in conventiona

S.% i gl'.,%uﬁrﬁ,t &i?{{ios‘éé)fﬂﬁt)emggclﬁeb@es %ﬁmﬁi@f@ﬁ@ytotoxic T lymphocytes

[
dvant ageously, t

(CTL) in peripheral blood mononuclear cells (PBMCs) from humans with adenocarcinomas.

Thus, peptide-stimulated T cells showed expression of cytotoxic cells, which was not induced
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 mmunogeni ¢ peptide has the am no acid sequence (SEQ
ID NO 1) GSTAPPAHGVTSAPDTRPAP. O her MJC- 1
WO ponu/ddgeni ¢ pepti des and derivatives thereof PCTYEB2003082602
bO8sH ' lspventi on ar. iscl osed .
e &ﬁgﬁ g@elﬁtg{? idiodG brdallde alﬁ& %e%dR?ctlféec d’? gimaqhggﬁﬁ g{‘Oélh gny patient,

el se i nstance, 1 n
gﬁgﬂ 2. to Agrawal et al., and United States
r%%ﬁ%ﬁﬁ .8é?§%%?383 to Sandrin et al., issued

Febryary 5 002, . di.scl osi_ng. pepti de m m cks of MJCL

o GARebBRTR It B ER B! s erbiespad UL Gadinetn e present
. cancer vaccines and used in the present nethods for
MYeiogy they Impnogenic psnkde displaysperisonsfof MJIGpeeinpriging an amino acid

MHC-unrestricted recognition have also been 15
seqeace thakig 2 ciiguley psenwatiay of A MIBGd rsequend®! thatdemprisks thetseqience

and references cited therein. For instance,
(expiessathinesonydntipead sifigle ddttescasipe (SEQ B Nar 1)WDTRB.CAdvanageously, the

Ags have been isolated from the synovial fluid of
ingaunogenispeptitihhashieumsinoadd sdqhdice ($BQ IANG: iy om ni ce

i mmuni zed with Mcobacterium tubercul osis.
GYFCPRAHEYINSAPDIRPAPC @ths MEEQ idhRRoRAR Deh Rk ah el iRfes

are specific for Ags such as Ig Ids on cell tunors,

therebEhAAREY bd whed & M6 BREAI fivbhtioR AR HRIREPY 0 .
pyr ophosphat es. Agggpecific? NHC}unres?%%@?%d@pgg@&%’m

Uil Siaté@ﬁ?@n@i\l%%,m2gf§gfalwgpéi al. ,%'ﬁd U%REG"étgﬁés P&tf%ft ‘f\igg 8,344,203

such as avidin and ny basic protelin, as we

f ' he h noi et
oSt SRR A 5,200 o Er e miBisE: FigBct oroter
- fl i n- ific T cells that
ool BB W AEH e BG5S BR St et BEtine prosont methods for
Carbq%%grate-specific IVHC- unrestricted T cells al so
CAR BFBEN generated that were specific 25 for the

carbohydrate moi ety on glycosyl ated peptides derived
froi tp%én%g?saﬁ gr SP%@%%&RI{Q'F@CNWMEC qenition bpyectisei been
-39 WD 2004/ 033667 PCT/ US2003/ 032602 a. Cenerally
degraibedsias diselpepd g Magariagdilansion di et il avHi€ferdnasseithd thareih. For
~class | restricted CD4+ and CD8+ T-cell responses are
injtapserMHRuniesgrictddiheetle speeifip dorsegobagairialb A gschavabde tigoladd from
pat hogeni ¢ conditions. O particular interest,
the $ympehldhad of mitiehmewie nenabiolirdfitiq An@Rbi 386 SRE&ifel Svith
T-cell response. As used in this 5 specification, an

My@badigiim Gpacilbiis MAC aelchtrit©8 PRBEEhaS aldo Bech Bolated that are
response (proliferative, cytotoxic, cytokine

spﬁgﬂri‘;{ ff‘% lé@@%,\l’lhclh gsh &i Igé %&g]t? Qapﬁlhﬂ%l;].i:l Rerpdsv iy éi?copﬁ)ltjeqllﬂ afl® nShpeptide
prenyl pyrophosphates. Ag-specific, MHC-unrestricted, B T cells 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 recognize Ag in the absence of MHC molecules.
Carbohydrate-specific MHC-unrestricted T cells also have been generated that were specific

for the carbohydrate moiety on glycosylated peptides derived from the vesicular stomatitis

virus nucleoprotein.
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evident with other stimuli, such as peptides with
different am no acid sequences (control peptides).
wab@408ponsi veness of the T cell is nmeasured BYT/US2003/032602
assessin h e of cell surface nolecules
t hat aregkﬁgfé%gﬂmgiﬁ“@g%§ T-cell activation
i ncl ydi n 0 'te to 5 and CD69. Such
ass a%;gt ggﬁ & el?ﬁ’c? H ‘f‘flass *ﬁeétr%s%?ﬂJ“ e {HBsT-s3lyegponses
enerallg to a reat varlet of anti gens. These
“gﬁ?‘%‘&'ﬁg OSFrﬁ%}mH@ TEHpoRTESgaips Wéafrpethpgee@@ndlmm @fparticular
as long as they are able to eI|C|t aT cell-speC|f|c
infeeptyieerelatepis Mageaenerpian afay artigan speaifigtT-¢ellastponseeAFused in this
cell-speC|f|c epi tope. Exenplary antigens can be
sngeificatiog., 41r'entigsa spacifed T-acB rdspimsel isat Besll tesppngspmiifkrative,
especially conbinations thereof. 15 Particularly
cytetpuie.teatoking medresn s toar givepepti et Sstimulus Oqaelphs Ah@sptidd) dhhich is not
gl ycopeptides. Idiotypic and antiidiotypic antigens
eadant wjik othtd wialuliysichad pepeides vAM diFeB% a0 5 sedlnedy (bdntrol
woul d be highly advantageous to use the subject

pepeitidsR dhe rédspédsivdtiest BIME TRBM 1s3RASured | W@Eesﬁﬂé ﬂlg(iﬂﬁeaﬁlhge of cell
usual Iy native or foreign antigens which

seREd BbRERE ddthhR dhhGcBlES %ﬁ?%elg%ctgl 1%1 A eludl at?d!‘r{&'luﬁ" ted to

tunor antigens are useful nti tln

CBBONIEb6d. l’sggﬁ %Q{yg% khb@r?ﬁﬁhe%xpey are useful not only

i n di agnosi s SO as darget for therapeutic

h f th d
B e e

nor. an s an i.nmportant as ect of the
b BB % el PrsyRh s sk ek prsableteligien Biogll-speciic
| ndeed, sevgral exanples are wel |- characterized and
e KGSPPnsF tey ieconBE A least age & gellispacificepitonenExdmeplary antigens

generation of tunor- sge0|f|c 25 therapi es.
Caﬂk‘aﬁ derviefl fopppeptidasypagohysrates, lipids amt dspesiailyapmbinations thereof.
carci noenbryoni ¢ antigen (CEA), -40 WO 2004/ 033667
Papiicnlarlg 20D 120B2BEeNS apy prptidesclimpentid andaphcoppeidésPRAypic and
nmel anoma antigens (MAGE, BAGE, GAGE), in addition to
antilgotgfioamigemtarospecificallyiimdydeguch as MUC-1. MJUC-1 nucin
antigen has been recogni zed as a potentia
| MmAntigaeraggiyst whichet wéudd bR ad@ntaBEBIR tJ Ve ABALPRL n"f’ethods
nunber of adenocarci nomas. Thus, one enbodi ment “of

Auderu@6t dndBersET@h& Snfign %8
. u "MJUC- 1 dg?fvatlven %ﬁlChuﬁgﬂgggngXﬁﬂ%gﬁgnﬁg FRLG

coﬁblbﬂ%& R?Vltﬂrthgiﬁéégn&l cﬁ%%ﬂloraﬂgsn‘éjcﬂ§§ tundor gl%,g%ﬁye{rg seful i} t h e

surface of ‘an erivatives™~ are yp I Ccal

dlf?%mti'& ?ﬁﬁﬂﬁ%ﬂﬁlﬁ %hl%rlgﬁstﬁgre, tlhn)F Elll‘g gse?tg noz3 ontly mn c{iagnosm Haut also as

a target for therapeutic intervention. Thus, the use of the present methods to generate a T cell-

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-

characterized 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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pepti des recited above. A MJC-1 derivative may be a
fragnment of the MJUC-1 protein. Such fragnents nay be
wa@byao33sbat ed or ungl ycosyl ated. |n accordanceP@i/Ub20051e32602

DRAERSAAORNL! #50  LATERLE ML B AP, AR cn

Vi | ogy, using nethods that
ﬂgafrmgmgﬁP%Q ??%;mﬁ??ﬁkﬁgg?eases such as pepsin or
ff cour se, 1 fragnents al so_may be nmade
d| ; S B&b‘C‘Pé‘BB%P&hﬁ%ﬁ’ﬂen TGREEIES 2 PAICBEAY ﬂl@%x&pthm target to
a nent s enconpassed by the present invention can be
HEURUIEY agrinsha numbe of adeRewrrinnapnsi Thats.sypa embediment of the
.such as those supplied comrercially by 15 Applied
ingpRfippgelatasto usein tﬁ@inéelm@p wiethed 8f & { MK b detivati Ve ivéhichds capable of
they may be produced nmanually, using techniques well
bindiomito ¢ithet drebogdy dlass Bewel Gey Hewvletulealon thekurfaderaf aOAPC. "MUC-1
Met hods 102: 259 (1978). Additional MJC-1 derivatives
dgiviatieds? are typicallp petided dr@eptite dasedpincliin haAs n@NEnited to, MUC-1
described in Agrawal et al., supra. Moreover, one or

pepoides ra¢tied @b@ei ASMUIC-1 ﬂ&lﬁmﬁnmﬁlen{Whm iﬁlro?eﬂl Such
preferably in a conservative manner known in the art

frigtidhts Al bel dhRob @At &' unBlydosgtedSth lacc%?&a'm\!@\ktlp&ngggsén\f !ir}VXntlon

i's mai ntained. Typical SubStitutions m

ﬁﬁé?ﬁen?ﬁbﬁl%ﬂ"ﬂ%%vg%ﬁ%ﬁ b? Blgﬁ‘mél‘f?q:ﬁ %Mqﬁ?dd@b-% ﬁgcdl %oduced by

reé?l)el 13%_111} g@é@ﬂ%s ! I?lﬁ‘g' Yo ust 5{2 mQhoc% éhartr%gl ﬁ%ﬂlﬂnﬁ)@th proteases, such as
o P, BB 5o S e

1 derjvatives may be glycosylated or 25 partially
m%?ﬁn LolnAddition, et H?WHES&Hmmé K Hs\iEeSER inveatien qan be
Moreover, it is contenplated that MJC-1 and MJC- 1
sygibpsizediusipg an entampied pertide padhopizerrsu¢hnasghoseotmptiod eommercially by
ht polyners, -41 WD 2004/033667 PCT/ US2003/ 032602
Agml@a Ba@yﬁ@my Muliiple Reptigh $yesérss androthed bt theymay beprdduced
nodi fications are preferred because they may
mérelly,iusiag eechiigues meHkaolmin thelararSee Gegen et d.0N IMmubEMethods
derivative with |iposones. Exenplary lipid noieties
1025 259(1978) r AdditichapMUTD $ EerivatilddAitablfor @k 8n M tinvehtibnt B&hods are
to, palmtoyl, nyristoyl, stearoyl and decanoyl
de@éribief) n Qfrawhilt 8l., 38518 Mdrébvelaﬂﬂe &r2ndr® a3 257k b @t E8le se uence
nonounsat urated or 5 polyunsaturated fatty acyl grou

méy l%hlﬂefeh Li%&f@ﬁlbly\iﬁ a 8bnsBrviifre InAGE 118 h YiEms Wit sﬁ?ﬂ gmtf e requisite T

use h he present |nvent| on 1s a non-p

cell%ﬁ‘@attlhg a?tlvﬁtﬁarmal a &;ng P@s?i%uélo ajibeol}qgc}eoa{n}?ng%e%ollowmg

function acterl
bRt hififho AR 4BNE TRV Y. MALSE) S0P &, ¢, T Mz @ B, Y, and W (o)
H, K and R; and (f) D, E, N, and Q. Some preferred 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. Moreover, it is contemplated

that MUC-1 and MUC-1 derivatives can be modified with large molecular weight polymers,
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resistant to proteolysis, and non-inmunogeni c.
Conformationally restricted, cyclic organic peptides

wokioglo3zssTi ¢ MIC-1 can be produced in accor danPeT/vs1003/032602

known ods. 10 descr.i.bed, . for exanple, by Saragovi,

s 84 oty Ol 5 2360t pigyhe SRR o el it dhey may
derivatives" are al so contenplated. Such a derivative,
faﬁﬁlt’ﬁf‘s epRapatlation ppmgsactipy obth dervgies yithyiposopps Fxemplary lipid

retains the immunostinulatory characteristic of MJCG1
mgistips el o5 thispprposg incusle Hok gig mat limidrsk thpalmigayl, meyyristoyl, stearoyl
include all or part of the carbohydrate that is
angt qeganioglgroupsohanord/exdethllyraoy €k ko Civisatatated smotvamsatirad oat
| east one property of MJC-1 carbohydrate may al so 15
plipunsstedied Tty asili growpd Adsd illsstrativé bfla MBICO D dsrizatitehsattatid foe tise
antigens may be used for the generation of activated
with del pr&entExaapdieis aabn-peptide mindie/s.cl, B ebridptRind Biat m@h@s one or
not limted to, non-self (foreign) peptide antigens,

meftufgiohl ¢RarddiérisBiey\6F the IMCA1 Miofeit® MitldAB are RAGTRY WHIR-Rluble,
other parasite. b. Ildentification of other useful

re8idfahid6 Bﬁ)t&@}rs}w&dd@loﬁﬁﬁnﬁn%&mc gé&ﬁoﬁ‘r?aﬁf)ﬁﬂllly in%g{cli]e%, BRS 6fdhnic
met hods may be identified using recognrze
pPRBAAAALIPALES MOE- VR BYpioled H dBiBunke Gl kol 3 RRIRES
I't e t a nore specitic

IS O I nt er est tog erate
iated w . [ it, Thi
SSETRAEE RICH) SRSt SRR 0
o BB B B0 S8 PTG B 0 enic

gegtides or peptide derivatives on the order of |ess

waigh reiaips the, pynunasimalaiontchatacigrstic i MG desivatives Spetm
about 60 am no acids. -42 WD 2004/ 033667

caeohydsapgioryatiseo sry inchyde 81 @ prgt of sherpartiobytbiatk thawis aitachedi the
art, once a native (large) antigen has been

MUWehpiotdindvlinetics thattmigenatdéastone propoety dLVIUIGRT carbshydatt tay also
one or a few specific epitopes. One classic nethod

bd wed| ves proteolytic treatnent of the large antigen to
derive smaller antigens. In addition, fragnents of
pr ot'Hienkidled ugiemSyitlaecolizPhaCiile dntddéns REPHPIBA R th\Wneration of
techni ques and 5 assayed to identify particul ar

actiPhtbOPREMs. MRV sushiitibenl §RNIdE St 4@ 'ﬂoﬁﬁnAingqg,%ﬁgell? ¥Yroreign)
an

invitro synthetic nethods and assayed.

peptileLtidbisV sdlfRplidiGnti %éé‘lg ﬁmnaaoﬁfug,atﬁl{ﬂﬁlg Bac@ég}ﬁ.r'l}‘po(?reo?l?eg E)as.raﬁtfe.

the intact antigen then assaying m

Speci 11 gl 15 o ke ot s whi ch bi nd to

MHC \ﬁin%sx%héle %Q%égsrusgijuﬁf?ﬁhé Il)resrgl)t! rggtﬁédessfnay be identified using
recognized methodologies for measuring various T cell responses, it is of 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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are of particular inportance, one exenplary approach
is to isolate the MHC nol ecul es 10 thensel ves and then
WO e004®sdeat e t he pepti des associ ated with them PCT/US2003/032602
| f.or further

Ge |y hi hod . k |
ot | nfording thndIR Kt B 112 o 4 pli€E e phgon has been
. . . In.a typi I t hod, ith imary t
iR angethifly' R b Rugistastiin She o adibispiiicipitopes. One classi

I nt [esL are provided. In addition, it will be
fqﬁﬂk?g dHiOZE Profeatytip Farimentiaf ehedires auigeioalsair smajler auigens. In
or any APC), such as nacrophages, may be fed | arge
addhitiony Epgmeusy of pegtein entigenheande byodaerd byFecombinaacddNAgedhhigues and
starting material for these nethods. The MHC cl ass |
agpyedtauigentify pantitwlan épisgpes.dviorebeer,i semll ptgilles camrhetph@iueed by in vitro
starting cells using known nethods, such as anti body
syatifetin intetho@d\iG-as @i Ak it altoniiative o thSJand&A approach of making parts of
chr omat ogr aphi ¢ techni ques. Isolated MHC nol ecul es are
theletact ahigentied absaying RS & Mo 6o pieAtyi rei8Fant AP A RYpoBEble.
acconplished by treatnent with agents that di srupt

Spdeerically, 8md&rtiEc B gwiibieniRe W HR SR s ggﬂdﬂﬂ‘%lﬁk%ﬁ m¥idtutes

nol ecul e, for exanple, 20 detergent, urea, guani dinium

ek g o . : i1 eMTES
P o Bl e on e By ik S, B AR b ATES
[ i rat ogr aphi c. and nti hody .
e SRR 18 o e 2 ARE! S s el s methoa
i.es., Jhe purified ptides t hen be
S VE R g aeie Bl e R elirs obiher iatiems ons.
usi for._exanpl e. peptide sequencing, gas _
chr tt%‘%ag {hod, & ﬁ?frpnﬁﬁ%t“%‘ﬁé%qnﬁ g5 ehline eppressing the antigen of
. manner the 25 sequences/structures of the nost
Inferest afe grnvidse Jh pdditiens itivg P be resagnized shas phagoetic ehtiges presenting
and/or class Il nolecules nay be determ ned. Supplied
calls (¢ apnABCY sehen awcrophages, may|be ifatflangerantigons (or petBonAthereof) and
2004/ 033667 PCT/ US2003/ 032602 pernutations of the
thueacs anthe startin g tpatenielefor thaseheethmid TheASHA e 1a3d 1 @@ laabvidlecules can
and assayed using known T-cell assays. 4. Cel
bd isdjetbd frgmalmede stamigi; bels Thiag kadvel metEedt, §uoh adaiB6dy #hnief (MHC-
| ynphocytes according to the present invention may be
spbcifinyntibablied) akid MBmh B glatfc REhnifiRE. I AELMHOMERELS are then
wi thin the mammal i an body. Conveniently, 1ndium 111,

trdayedit6 Pldaye Boind P&HtHEY. Thid inaly BE LATHPHIHAE by i:réanﬂérﬁ%zﬁhoalgﬁ%t(sj that

directly I abel I'ynphocyteS using  conventional ne

i AR e | i 5
dilfBpd thdRIMab tefifeoR i bBAS SBREL bR MBI SLRLENFE Samore,

ci her ei n. wever, ous ot o)

defgf'éejﬁp, %&a@%‘i‘&n‘hﬁﬁ clillgq‘llac%i, ngalgll;t cgt?olnls,s va\l%ltlshsla ts agnlaeextremes in pH).

The peptides released can be further purified using conventional chromatographic and
antibody affinity (using antigen-specific antibody) methodologies. The purified peptides may
then be subjected to sequence and structural determinations, using for example peptide
sequencing, gas chromatography and/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,

-43 -



10

15

20

25

mammal i an body al so can be used, such as gallium67
detection via SPECT, as disclosed by 10 Anders, G T..
W@IZOO@AO3366B upra, divalent cobalt detection usi nBCPES2008/032602
pe: n?gf tﬂé Fl%:rﬁﬁx?eg SQ uenééocrar‘l be l:lm'a%e, % d&lﬂed ﬁ&l}@r a?sraﬁed using
n1nostyry pyr i di ni um conpounds for diol abe
1SS &kzﬂgqgsgnes for instance, a rad|0|sotope of
PG s, %, 1231, 1251, or 131j; or a chelating
groy ISI one eqU|vaIent of a netallic
rad|o|§ﬁ$§%§‘ §§5illln or 99nic, chelated by a
pol%‘arboxyllc acid, as taught by Lanbert et a
suprhe labe] usgd foF defection Pi/lymaE?‘ﬁYWéﬁ‘é’delﬂgée hepresemidnyehtippymay be
i nvention nethod may be |abeled indirectly, using a
any tabell kagwh iyt art for detepfinggells sl n thegagnupaliag bpge Conveniently,
activated T cells, as taught by Rubin et al., supra,
inditrer 181l rtypicallyan the forabe induthjogimn.ds osed 4blieccdy laibdtlemmytngusing
specifically with the |ynphocytes adm nistered to the
conwmiiedal swthbthawelt hrownah élead and desadbddrit esfaedcss cited\heren.
with the |ynphocytes, resulting in | abel ed
Hdwevpr) 0&36ue Sthei0hdiolab&-bagddehetithds ka@indfol npaiptoicéIRAyivdit the
the 20 | ynphocytes in vitro and the resulting | abel ed

mdnARRAGBELHAsAf bedsaNiueh 8¢ @dlidnR oY B&edRAWRI SPECT&s digii&kd by
in the | abel ed I|gand can be, e.g., a gamma em tter,

Alﬁieﬂc G.T. Qe@l hiu 'Ihﬂrlz laiyd16f G&ﬁit'd@!&tlo%qmng%@m PR a%%ésgfosed by

|o I ne-123," a p05|tron emtter, e.g., fluorine-1

1
SEToR bl %ﬁ%%méﬁ%@g‘"%ﬁ@??%% AT,
or..a.densi tz?{e sed31£ont r

m%‘z%?ﬁs’ﬁ?# AR AR, M P i o
| hocytes, in t b det
copbBRAE e anisglep AL reiatore b gt aber ol iHEL by o

distribution of the |abel in the body by -44 WO
PoserbroAisaed danehidndaarbed 8682 s“ién- i nvasi ve neans. The
i magi ng technol ogy used in the invention nethod may be
sel edieantively. epivated Togellapsed ohtie snviertipnanetholdnat bedefteted,
magneti c resonance imagi ng, positron em ssion
indipethy usiph  dabeled lixandalat bdp siteeificalyrto ghreaptivacedi Treedls.reg faught by
dependi ng, of course, on the nature of the |abel.
Rubin ¢they suptd) @hemimgither adabeleddigsndsdapaile sfi intgtaetigy spseficadlly with the
scans, and can be total or 5 partial body scans of the

lypiothies adhididRicAdE fidShammal B8 Giati@le WHEBA lighnt MGeradty BIVbORith the
nmet hod conprises a total body scan of the mamal,

lyRhdcy el skl iing RPEGeled I teQfor, ke iabdled BAGH Bontacted with th
wﬁgﬁpzoc;tes gPrefe?a &?ﬁe(ﬁoseaof t%% |ab8?S%e e

1yﬁ1¥ﬁ8%9@§ Wheso fo&%@fe%lﬁﬁﬁlqbél& 1"yfﬁﬁhd€9fé§‘ﬁje aliSinPRRH to the mammal.
The label in the labeled ligand can be, e.g., a gamma emitter, e.g., indium-111, technetium-
99m, technétium—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 contrast material.

The distribution of the labeled lymphocytes in the body is determined by an imaging
technique. By imaging is meant the detection of the distribution of the label in the body by
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equi valent to the anmount of |ynphocytes present in
about 50 to about 75 cubic centineters of 10 the
WG g m8366s whol e bl ood such that the appropri aPET/aRmO3032602

. i i Vi ' dmi ni d. . Th f
n%%%%‘}ﬁ‘e%% Vfgé %mal}‘%nsgateéﬂngfo?)tfﬁsre in tIhS brgler&ncglgg%ogl reag/nbeggc/lected

i oactiv e dapon e r1so
frdetgrm’ned b¥.0n§ﬁ%€kilLed in the art w thout undue _
SR R TR PR OF EsPOlRgifi eAEns e TPIONgcr Upagine, positron emission

preferred to use about 1.5 to about 3.0 nCi/dose of
“’i“i'?&aﬂhlﬁ £39 X-rapepmpuies togogaRitic ipgingcsiopensing, of course, on the nature
techneti um 99, about 5 to about 10 nCi/dose of
of theilahel. Fprherfheimagisican evsist of sinater Serisd scang and can be total or
i odi ne- 124, about 10 to about 20 nC /dose fluorine-18
paiiil badwseansd theonahoel gFant@iepuibs émaging ipedinithe invention method
certain enbodi nents, nultiple admnistration of the
conaisbexitotay hptyscart afshecamminel, pars@darlyl SPECTNmaging ol TR mdbsled
i magi ng conprises at |east two separate scans, wherein
lyaghbeytesepar at e scan is selected fromthe group
consi sting of radioimging, magnetic resonance 20
| MagRrB@rablYRIh: dofRQSF ke 1@ ER dRted RIRELRRNKES ht REfnARdbout
X-ray conputed tonographic (CT) inmaging.
e¥NaRAE RAROHZINL of IPmPitic e EFRAUA HBBLS SOTRMAL7F @R centimeters of
obtained fromtwo or nbre separate scans are
HEQ : ' . k0 M dat.a. .
4E BOREEE Pk Bloot SRHARL B sBproBufe REGRR ot Bty R ugjterca
j . [ .8X I ni ted States Patent L4, 735,210
The R GRS ATB undhde s o5Susg8 il bY et e
l. hggr aphi,.c and organ i magi ng nmet hods and 25 kits,
sk BB o B oo Horfos bl R G e o use
or f% neti c_ resonance. -45 WD 2004/ 033667 _
aopt | SRty BaDR0se of indireryd kb BYousAP Errboph A9 pgiddose of
subtraction of a negatiye i mage produced using a gross
terhpgHTAY I ipent S frabantd 0 pefsidopasef 10dingyk23patsitiZ techbaittt 19 TaCi/dose
~specific antibody inmaging agent. Mre recently, United
iogmgtl@d4 apeutdAtto diwut ) mOPdebg Bluorie- IRoamd sbod 26 to ablout, 30 mCi/dose
i ssued Decenber 3, 2002, teaches a conbi ned PET and
caxbanahl . Wicettaimregibadimeatsdnultplh admindstratici stghdlalsedetd yhpliocytes can be
acquiring CT and PET images sequentially in a single
usdévi ce, overcom ng alignnment problens due to internal
organ novenent, variations in scanner bed profile, and
POSiThikéfié Sfiboddheritd @Rz icOMbrided ht IERCWR RParatd 88ins, wherein each
tonograph acquires functional and anatom cal images
sophtheRcandl &1REQUF AL @b ¥roufp 'c51%ﬂ;'tiﬁ% 81‘{ Aoin}4 :ﬁlg%%%?te{i]cfereycﬁl%nce
k andnarks, e timng

of external_nar ers or tnterna
inga%gn% r(mé‘éit?n&{] egliiilésgc}?l BhobAfhil BEH G5k KPS 1830 Sraghic (CT)

imaging. Advantageously, in such embodiments 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

kits, particularly an improved method for lymphoscintigraphy or magnetic resonance
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10 hours, days, weeks or nonths. The particular timng
depends upon many factors, including, e.g., the type
wobtookakssh7 the anount of |abel, the behavior oPCT/82003/032602
I hocytes, .and the di sease condition. The tjmn
OB Rt WSSYOBRROBH ad&ﬁathsmaggmqm?dﬁlsm@ 9se
enployln such factors and using no nore than routine
iAgHE PR AOHY 3 RATILIVS imags producad; vl specifip antjbedi inpaging agent.
met hod 15 Aside from particul ar applications described
abovMoretregsnily; [ited SiateaBathigdNos 6490 &764 seBowrtsend et al., issued
di agnosi ng the degree of progression of a disease in a
Dpgembat 3,062, ¢catls aprmbined BED andX-rayt GF tahapepband sethbé for using
determ ned by changes in the distribution of a cell-
sanre fpadchoigiep CIpad PET dmages kéquentiallf-or a dimgé dsvive, oviel®ming alignment
di sease can be a viral infection, e.g., an HV
piiobleE Qi inteinalodr By movefeBS Mrﬁblﬁnsdh S&tﬂﬁ@ Jbed@Profil, MdPoeiiSning
di sease, e.g., rheumatoid arthritis, multiple

ofStfié BAtRA 1o thé Sea NTThEHARIRDY aRRWE fuﬂétﬁﬁﬁ%ﬁd aﬂéﬁlgﬁplﬁages which
| upus erythematosis, or psoriasis, or a nalignancy,

arg a&:uratelW(ﬂe%ﬁﬁred %gg{;:{? :EE' éé Glgéﬁ\??éﬂa@ﬁ%fkeﬁ térg 1%1{5& atks.

i ncludinhg tunors be
gite;jl\‘lﬂaegle i gﬁm&mﬂ%ﬁ%&gﬁﬁ@h@&é’d{ l?%gﬁoc%h@ Por & sc cf'nh‘ge minutes,
ygaved el pec

fi d .
R e B e
ficki | abel ed | h t 25
LT B R PRt oo

at_a different tine, anot her mammual not
°@G1Ft¥°éfT1}?g}1m1F% pAn hesleigrminad by or@@f aghrtabv ilbigribesat employing such
degree of progression of -46 W 2004/033667
faptors/ apd Reiog n@@RBURan roh@nedixpertsantatifhe i nvention is
particul arly useful for diseases in which
i nmun chepdivatioing nihe tivertmpynethoght be useful , i ncl udi ng
adopti ve i mmunot herapy using activated T |ynphocytes
of Adide froww paticuiar applidacicns dAsBibEEEboRs RiRCihv@itioh ARthod can be used
invention is a nmethod for nonitoring the response to a

fo BRERRIgThd dbgiee TBPITRIesIGHVIf AUisBasd i £ A8 Mmal WBerk ﬁﬁﬁﬁ’é‘%@%smn of
of the mammal to the treating step is nonitored

the @fsesB b4 Bl WnRinB@ by tiGods iR R¥strfuli6H §f o 8-
dlgtflbutloﬁ orlir ¥ ilng pat?erﬁ of the mﬁ???€21%ﬁMﬁc

a Eﬂ s N 11%9.1‘?1% EHeCdIAeXMQI?Bé’ & %?al ﬁe&% tlg% é;qm }Qﬂ’qfxi% on, or other

aspect of Invention i1s a ylhg an

mge.gg&%s c%‘shs-:g{“ z{? {u? mk}uﬁé‘&ls&ge e. § i tr SUma oup arthy tlg éléuélgj pleéﬁc&}erosls,

nmune

houﬁ

iniflgrfnren%{oiryoé'los\’;vel disease, systemic lupus erythematosis, or psoriasis, or a malignancy, e.g.,
myeloma, lymphoma, leukemia or a solid tumor, including tumors described above. The
method can be used in a mammal having lymphocytes that can be activated by an
immunogenic peptide epitope of the involved cell- or pathogen-specific antigen expressed in
such a disease is provided. The distribution or trafficking patterns of the labeled lymphocytes
are compared to a standard, generated either in the same mammal at a different time, or in
another mammal not suffering from the disease, so as to diagnose the degree of progression of
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10 di sease, or a malignancy, by determ ni ng whet her
the agent alters the distribution or trafficking
w@ais®83s6Df the activated antigen-specific |ynmptiDU§1083032602

il aven e Bl R 7 i eppmatisie

CIL Ge | ndar.d er at i Pr ocedur e :
AR B B D R P T AP e D P el a o fefpoeves of
from Coffee Blood Center as well as a sanple
the. NentioR&¥thod- an extra piece of sealed tubing. This is
rel eased into a snap- cap vial to be taken to HCC for
a CBaothebifpre bt inyseiands ampthod/drupaaitoringibe srraise toseherapy
|s noted. A patient |abel is attached to the culture
inla ampramal havinpetliechse The respoade of theanamamal 4o the traging stepiismdnitored,
A separate patient notebook is started with the first
byajeleommdigsvheflel the ererapyaitérs detdistributing or tneffickomg pateln of the
results done in this |ab are recorded in this book.
achudtdd aitigsr-spbtildk Vniphdtyaesits imagimed in a 37' C water bath,
2-3 liters. Oily freshl unopened bottles are used.

OncnrepRN&Ped: Bthe BBthtidh ib & meBSH eradeRe fyif) anta3adt ubsthl 8 eating
only. To acilitate renoving the aphoresi s product

a&ﬁrﬁfﬁ‘aﬁﬂ&% ge*a%s‘sél Sg.PAGTV RRHG, Wik R fnbdAe dRBAeE)! ra%%hf%ct%ﬁs

bag 1s su tracted rom 1000 ml "and that vol ume of

AR CABE VR HEf dlo

red heac e%u éur@s ba L 1,9 F%CE gachl n

é‘ﬁf‘F g g"t“opf"ﬂ APBroprT at &40 on t he
cul ture bag AII ot her e cl osed. The aphoresis
bag is then enptied int oggﬁ@[@rﬁ bure bag using

transfer tubin ercing the a horeS|s bag and th
culture ba %Ua §9§%§ 19 Hthubl ng
cl osest to ESENG IWA@QIT&%IYMWYTESTES The
tubing is cuCT ‘Gmeﬁat!qii‘eSt@Mal‘d Opepating Rygcedyse cul t ure
bag. Using the WBC count fromthe CRC as the nunber of
O Blay 9 Patient'd aphdresistiag amdndoye loteds areyweeimal fofm Coffee Blood Center
aphoresis bag, the (total nunber of cells) in the
asaydiicss @ sarsplb agntaisedietae extraygete of Ealed dibigg. ThisSs 1eleadzdintby snap-
1000 m gives the (cell concentration in the culture
capag to bEheken MGKIOOLIGE ¥ ABUNEonileté BR0E tdunt) Boldd@ of Sphdfef bag is
m. Since the cells are to be started at

noted. A patient label is attached to the culture bag and ‘labeled with trial #-patient#-

trz}fﬁaqngl %ut

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 warned in a 37°C water bath, 2-3 liters. Otily freshl
unopened bottles are used. Once opened that bottle is designated for that patient only. To
facilitate removing the aphoresis product from the aphoresis bag, the volume of the aphoresis
bag is subtracted from 1000 ml and that volume of AIM-V will be transferred to the culture

bag.
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10 2x10"cel | s/ L, the maxi mum nunber of cells needed
is 4000x10 (4x10709). If the total nunber of cells in
w0 b@4lozsggeioes not exceed 4x109, then no cel |l s BECEUS2003/032602

r enoy. If..th ds 4x1
{ herA bRy i Berdnie i fatie Srefivelafigaiicoged ml
cells ﬁ - 4x109 ce|lls_to be renoved. Divide

sypipgs fodhe %PPEPé’n?férPBKF g yhersloyrs fag Adl qther pateae Flgsgdo hhg gphoresis
the culture bag) to determ ne volune to be drawn off.

bagys fhen eraptied ipfg thromltyedds pHnhieansEnivbag, Ripfciidid aphoraps bag and
nmedia to the culture bag with a 60 m Luer Lock

thg pyliuigyeag. Using pISERBArheptealore the dutdng dlesobtdc the cltirg had ig sealed
attached to the appropriate bag port. If nore than | -

folur times. The tubinlgds @t ghétblin thenthiré sdal frem biet dulteredbg Al MV may
be poured into the syringe (now acting as a funnel)
Wi t sty the WBIEK édunt fiorf g CRG pd tht a@aberlof cdlBAS abd aiiltlying by the
liter is to be added, a sterile, individually mwappe&g

vdineTbf BOaritoRsls be@ mhekx&)talslaﬂlbé&ftcaﬁmﬁlftsé aﬁhees@%@lg R dbfeRihed.
bottle to the syringe/funnel. The culture bag i1s

va‘i’cﬁlféaﬂlsgﬁﬁlﬁae%y R0 &1 %Rleﬂhg Feefl anéeﬁt%ﬂﬁ) IF §PhR G kure baeg The

periodically to mx the contents o ne

mQﬁmﬁlgnhr% dﬁﬁjeo éu"f’t'u}e)ﬁa H@ ). LSQI?J@ tl?e (ieﬁl ar§¥(§ f)e{' Qgrted

atta e appro rlate por unger
B -t S
RS E PEED 5 BB R St e

agai n H1X|ng the cells This repeated 1-2 tinmes wll
n‘ﬁ*?fi% Plrslinfrogels du 22 thanthg sppipeate Velympgs mooseddomk of cells In

PCT/ U32003/ 032602 syringe. After the 2nd or 3rd thaw
baghdx 1§ ggllsto be yapoved. %w@a Hls todeir¢raog) by the (pgH konsantratien in the

syringe The port is renpved fromthe syringe, raised
culigebag) thdetomginaneunt tstediraviineff.suspensi on in the

syringe is released into a 50 ml tube, which is
If c¢lbsiodhot fidae tchd empeeddaigialport is reattached to the

syringe and the process is repeated until the required

ano AN megliattd wrtubtite bad Weh B 60EE Lu&f1.0oR s@ingk, its pRSer removed and

required will depend upon the volunme to be drawn off.

reﬂlﬁ@ﬂ%h?ﬁiy{ &tashdd to @R afa%x@ﬁl@zﬁe b portf Hﬁﬁdi‘@fhal?l(ﬁ)t%f is E@BE Rided, an
in vials in bul k or future culture bags. sanple

enfbSBottRE T AANRY §hyf e%@hﬂeﬁ' ?nt&ﬁ'lletswq% e dibw cfﬂL%Es}H ﬁn_%ﬁ \thh care

to provi de Day sanpl es of per nat a

taﬁé?lrto Lo Epllgz?gggff %é fﬁhﬁ y hépg t§ %é 29&51%:&] %dg%%aﬁ%w/u#ﬁjsaﬁy Wﬁ%ged 50 ml

40 x106 are renove
pli)é?f cgplperuosé ansfgr t%g mrydf?l fromhbo%tle & the s?ngg%?funnel The culture bag is

rocked gently, side to side and front to back, periodically to mix the contents.
If 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 syringe 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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10 renoved, in the sanme manner, as excess cells were
renmoved, including rocking the bag gently to mx. A
W@oro3myT i nge can be used in place of the 60 PELT/US2003/032602

¥t 26 ) 250 654 B TP 6g R SunBoRER #50% wduflon g s
of the ernatant i.s save nd a t dinto
i Sl erpred RS B Gk ciSH aBvE Qe atd cidsd: T hﬂfaspenswn i the
remaj ning superntant is discarded. The cells ar
syrigy s peerrediinig e 3 mi tups, avdishrigclpsedi Hle(oplét“ﬁ bagpRyt ﬁéeaitsched to the
Serum + 10% Di net hysul oxi de) to give a concentration
syginge andythe prgeeseis|regepied until he equirg amaentdudrayvp pf, Breotumbpr of 50
3 sterile, |abeled cyrovials. 1 ml of Freezing nedia
m{ ibestdeuired ovill Hepene npdnrthegoldmerto begledwn ofti Sihesesielinwilicbe frozen for
provide a 5x106 cell/m concentration, 1 m is
fuatherpperaenits) fnovids ohin ditk2for Sittee ichileyre b@sel ed cryovi al s.
A styrof oam box containing a styrofoamrack is kept in
t he A 8iple uedeesmaied &oh the c@tire Wl at ey poihtoSHravidld D
pl aced into this container until the next day when 20

salintpRet oftdils ahdQipeRBtal, Af ferichloRxide aﬂcﬂ-%@ol&xef efs&?? Qfsualigih@O x10°

| ocation (freezer rack, box and position)

calls @leSe@bRdVA{ 3 B9 cAR/AL, BXs 6’}(11‘%&3% h'l?s This sa gle can be

trial #- pat i ent #- aphor esi s#. ate I ncubat 1 on,

refifvd ﬁ1 thy & arﬁlgg { iég&a%%lsﬁ)&r w{re EF{H%’&? ?r? ‘NdYR ro;:rklhr(le > %e bag gently

cards are ni ca

t°%3e%@%ls bl 6SsR00 ks Sl i L BB

end t.he vol une o t he nunper of m
oERTR o i B ﬂﬁae& <P 1 e (oo o Gamins rnlagd te Supernatan
atlent book. The "nucin' concentration in the bag is
is favedét@d Hisuoise o3 38 etprilodahelodtiamd dmaepat -AYCnThe remhiaing

stock solution of the "nmucin' is 1 ug/ul so the anpunt
superntantis discrded: She ¢edls brggesuspendagin ¥ nil Frdehing mediagFetafBavire

in the bag. The 1-2 cytokine concentration in the bag
Sérem 1OV Dmkethys@oxide) tb lgive atcondentsaaion bf Hx ¢OreeRint. AtrhidRaliquoted

of I'L-2 can vary, the total nunber of U required nust

intveeacledfs stirilg dabeled @lotial3l ¥ inh 6f ¥rb&insGhediis alidddhe e aémdihiflg 1 m1
ms) x 100 11U m . This total nunber 5 of 1TJ is then

cetlisuép@dordi prdvedesd 5xa6° @lnilcoRRnE AR ENT AlaliQibtd Lin e‘é@n of 2
t he number of uls needed. Both of these can be added

sté%ﬁé riﬁ)efeh%ry%@ﬁﬁ 38 Qﬁﬂﬁ& cofftalidin ot‘cﬂgleraogé" & Hfﬁg 1@&1&: %50C

funnel. A" 3.5 or syringe be use
ung nenmoved. befqre. at t he bag. port

fr%% gﬁ tltngs NI cayqvtalszwﬁal?oée péaggél&goutélls antglgﬁrat}ng{ @16 next %ay when

ster +» [ du ped nmcro pipet tips as far
thepiH! thert fmﬂa‘@ Ftt?@l@ f?é Foksres) Hhe logpfion treppea sa¢kAhogrand position)

nmedia is used to rinse down the
of these vials are written on a 3x5 card with the trial#-patient#-aphoresis#. date, day of
incubation, cell #, volume and cap color (if necessary). These 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

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 bagis1
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10 syringe and bag tubing. This 2 ml is added to the
bag volune total. The bag can be m xed gently, as

wbedoans3eeby rocking side to side and front to PEKS200$/032602

L. TR kaa8sh offthd DficR s 1iu
u%a; 3: Tﬁesbag shoul d gé %gc%%ggggg §m%§fﬁ$%gﬁéé?&thgm

& i@ (5B Rbel 8¢ Al %efbﬁg G g cglﬁcﬂu 9%%0\1/1 o gﬁe bag j5J00 TU/ml.

syringe, after raMAng an

t t h
cé ﬁg SIOEE séllgt}/ot% hpen%%gorl? o? g§ é Ay tlgei t8f§l§]a]uml%eﬁ P%ws@ must
aI to _he taken for a CBC

g 3% o R ok S B e

/' m_nmedia should be added to bring the

%@%‘8 g??ﬂé‘ilﬁk r?yélmﬁo ié@‘%?%"%‘é‘?qt@“@hf@lﬂ“@ theyarpntigeof uls needed.
%ggved and frozen for |ater assays, as on Day 0. 6

Bihof hesescap e added wsingiihel sae amaniggment avdth acsyringe atingasal funnel. A
and frozen at -20C, as on Day 0. Vol unme, added or

3 P SHro B syringe eancberised: Fbopldeetr isaembisddefose atididg ihe bifiport and
sane manner us before, determning the total U

the émuéin‘eanddhd adi added ugnggpartestesile dldiE@lally w@dpped micro pipet tips
concentration. On Day 7: 1 m is drawn fromthe bag,

asfer downDayhe3syrifigeras dodsile. 2mh&f Gedhl ABOANGREL Bluk@No Irlﬁse down the
determ ned and any nedi a should be added. Sterility

sysapPhrtishag hibirF. This 8 i§ KLY BALOPagllEne FEY - The rmCI n'
‘peptide and IL-2 are added as they were on

50 V0 2000 SaaaeT B BRBHsH %g%lggadgtpé&%%ﬁgmnge back. It
th%ﬁla@é'dqn ﬁfe\ébﬁ@glciﬂ{]a o(%éxﬁ w3 bey 8 mMs and 5 ms. The 5

quot of S supernatant is placed into

ube (Multi Mcro Media).
Of’“ﬁ‘y %a% BRI EE FookFLEcE Ny IRt i e R o o Foautts bag
Udate g$|S.|s | aced into the zipper pocket of the
BreHRAO B Hrivgy @ BPW?‘@F@& anghrpshing byck| spysyal isresrbiing thefevelrin the
t.he back pocket. The bag is taken to 5 HCC and the
sYEBgr odhe § ml marky Afjerthe pirthag pedngrisesadrelaged, thhsapmidan be put in a
Specialty Labs for PCR nycoplasma testing. Results
HO&Pfénlﬁ aiabip YerfalisaforarEBG ewkthefiscallert! Ifahd apcdntratiorsip dbovax10°
gi (1200 rpm for 10 mn. The supernatant is
cellg/mbmadéh shpwitl be addet] 6o briirgy thellrmcdratagdredbv, 40k 10PE:I1s should then be
trial #-pati ent#-aphoresis#. 2 ms are renoved to a

regiepalraatl rozesitfor iateeassays eas(ch WaylABRYs B ﬁﬁ&ﬁﬁﬁﬁt‘%ﬁll E@@hcﬁl@gd at1
Fl uid Thi ogl ycol |l ate tubes). The remai nder,

- mb/uiligand ffozBh ACEEPCMS dh 158/ ¢ V%ﬁﬁlﬁ:s adddli 8 l%m%(/é/‘f Ql{o(ﬁﬂme 1%5rded.

The necessary fornms aré copl e
IL-2 is added in the same manner us before, determining the total IU required and 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
determined and any media should be added. Sterility samples (13 mls) are removed on this
day. The ‘mucin’ peptide and I.-2 are added as they were on Day 0, including any

addition/subtraction of bag volume.
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put in a plastic zipper bag and sealed in with the
sanple. The box is shipped overnight, via Airbourne,

W eooiosssh t t aker for endotoxin levels by LAL tBST/USZP03/032602
Res USTERIRIEY NBLA ale iR ifRD paﬁ? KPI'!I s Gha § B, %h?g t?hé gfiquot of

super nat ant renoved previ ously, I's 1 nocu
I T .
C%ﬂ %lﬁ% %ﬁ]iqlgg 3’/(:31(? cg(t}gltc?l!ﬂg l\)ﬁ&_ﬁzﬁ?sgh}ling l\gg%é[elﬁbe 5&1? Mcro Media). It

1sﬁjab%ﬁel glttpg qjﬁﬁag}ggﬁleﬁt#fgi)ﬂlor{%gs#éng deBg t’ﬁ?ssls ?)'{?8#1 Btﬁg { %pprgr ggcket of
t to.settle at. th )ttom of the tube.
3 e By e B o PR G ey ketge bag i taken to
H@#pbles bei ng |ntroduced into the fluid and t he tubes
e qogﬂ%r|1§/caﬂﬁﬁ 1o i kve den oyer@eent thirmens fo Sngeinltyahy for RCR
al so | abel ed as the other tubes. The Fluid
myeRpiA§Tg s Hing Resulls eesnoiaddn pafisnt hsiokiced 20 into a 34C
i ncubat or and the caps | oosened. The TSB tubes are
pl acks § ml aligneigsreiua mp4Q0gt(1208 rpmpfor h@min. The supehmemneis decanted
checked after 3, 7 and 14 days of incubation. Signs of
intaa $serde tupe labelied atith thetsiaitquiiait:-aphovdsiy. 2TAR afeiBtibl &l 186 8eparate
noted in the patient book. On Day 8: After m xing the
stixdlg tubs fiof HAIRDW Disghokties TSB Qﬁcﬂvl@ld%fogl}@olwt@bﬁb&? RO BRinder,
cells and supernatant for the cytotoxicity and

inGlé @k, AEplaed Mith BRI pABks in@% syt FBHR bSAAML Bscels i
on anﬁlgy 0. 1 nm pléglkszalflso Srygm)ved into aest%fey%%atrﬁgo@md’

pitSn PBladiRlBpet S’ag_%§é\séa@érd iR with &0 s?tngfe nTlh eb%§ i éhflﬂ %&i ogé{'ni%ht via

patient | abel he cell count previ

BB SR A A PR g

eded to be drawn off. Usually 1x106 cell s are needed
or the XTT and Almar Blue cytotoxicity assay. The

?ﬁ'r Gt Z i St herei i <R iel . Iomab St admatobicaly to
% g 6 vials with 1 m/vial. The «cytoxicity
orict 4 beie Sk ot g o ebyApie e Bisss Bare. by et g the

and Alanar Bl ue procedures). 5 The cytoki ne assays
sapple filledy @Lnlmagﬁﬁbqtmmeavh tube. Bbe sAnanl¢ imdheipstdothempushed
possi bl e. (See cytokine procedure). Results fromthe
slewly oKi tagettle siahsbatteoutfdhdieba The bipbtl iecantfully withdrawil @iyrévent any
to determne infusion criteria. Criteria for
ait bblss being Biradicsd invathk Fluk agd itfel tetR8 tlobdliaiga$.A DEnikdeBlated tube
Day 8 sanple over the Day O sanple in either of the
ofeydhdind) & Asclatyted ad thewthdr tddes. TUE Filud BRIbgIRHINE BaRs bR khen placed
CTL 10 production and infusion nmay proceed as |ong as

infohiE346C %[Huﬁtt@ﬂ Ad HRYbS BoRh&. PROPEB Vfbes &b pfabéadr ifi a room temperature

cabinet. The tubes arc checked after 3, 7 and 14 days of incubation. Signs of turbidity indicate
bacterial 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
supernatant for the cytotoxicity and cytokine assays as well as frozen samples (40x10°) as oﬁ
Day 0. 1 ml is also removed into a sterile tube to be taken to BSA for a 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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is no statically significant increase in either
cytoki ne assay then the infusion wll be del ayed
wa@nioitloziehe XTT results are conpil ed on the nexeCTEE2003/032602

cAB fiibe 3 Bv SO ERUE RS Be W off. %sgg@ﬁi} 1 O&é%e?]ltg gllg tné%eﬂ\@&&e XTT

consul tati on/ approval. Nancy Bl a

a . .i. saf . fc I &s a . d
APAREL T Iulibihad Tl e bR D DY TG vty or
- CIlL. Ha ting St d L

eS8 v BT PR SRR RS BB Bb W e

remain in t. lab at all tinmes. 1) Record Lot# and
CERBPATS? nngz’f" étag?éi%ﬂ Qarly. 23 RosTilifs (%FI X{idrapd Hlammy Blye procedures).
T nl ess ot herwi se specified, all procedures wll be
¥ @F%‘??Fef’c?sﬁyﬁ (4spadly TeA18) il hg@tarted ps sogwas passiblel (Ses
Wi || be discarded into the biohazard waste. 20 2)
cyspidpepracasiure). Rosultnfiemithe aytpking agropy showd erpvailRelawmathirt sehours to
culture bag fromthe incubator and rock bag gently,
defpraing igfusiogeriterie front to rear, to mx. Swab bag

port/cap with alcohol swab. Renobve cap, laying it on

t he @ritastadbr ation:aSidtigiosllyatdnifiatitindreass yf the Ry 8 sample over the
Rel ease tubing clanp and mani pul ate tubing to reduce

Dpy 0 sdmplainssitietdf thet®toking Abaysam RiB¥E &@fidient UPRERS kR 'ETH
into syringe by pulling the plunger slowy to the tull

pdBudtioh Bid@infisidh h&yﬁé&e%-lo% HRSGrah 4416 ?Jsu@éza(}%ga{i\%. If there

return suspension to bag. peat tw ce. -
is%@@ﬂlﬁ@éf@@@ﬁfﬁﬂ/ 11%?@4991%/ e@rﬁ%%%kitng )a?s%i @ng_l Eale gid ??1{%11 %@5 be delayed

again, gently, and bring ma

j r i . rai.se port allow liquidto
o B L SRR B e R 35 DRI el Baridon gty Sypoten

i I , Di nse_1-m. of sanple in the

U 30 PR Syl PG Bapts GenSERSAS CitgRmige timing of
th robig%g .Labaoratory for a Gam Stain. A result of
the aision, ATarehineing peoparfahs polle (ee Bievseidiropedtrs} ropiires 2-3 hours

recei ved, via_voice pager, before the cells can be

gi ven back t &TondagysstingStandard QnperatingPrarddurde hear d

and understood by both techs and recorded on the

Ongghgpest hagpstaredeqnepespe wilbremain in éheditnitny timesd  of t he

sanple into a mcro-centrifuge tube to be 10 taken to

DHar Reagrd doticad Eapir@anDate dfabcolatiatsyonFrvesBGrm. Unless otherwise
specified, all procedures will be preformed in the laminar flow hood. All used
supplies will be discarded into the biohazard waste.

2) Place a 5-ml syringe in the support clamp. Remove the culture bag from the incubator
and rock bag gently, side to side and front to rear, to mix. Swab bag port/cap with
alcohol swab. Remove cap, laying it on the alcohol swab, and connect port to syringe.
Release tubing clamp and manipulate tubing to reduce pinch caused by the clamp.

a) Draw cell suspension into syringe by pulling the plunger slowly to the full
volume of the syringe. Depress plunger slowly to return suspension to bag.

Repeat twice.

-52.



10

15

20

25

f) Renove the 5 ml syringe fromthe support clanmp and
di spose of it in waste. 3) The nunber of cells to be

whaonumsicet i s determ ned by the patient's bodyPEURBZO#032602

areap) 1-Bra¥ pliters) Againﬂgeﬁﬂl%‘ﬁd B%Hé‘&%x@ﬁo][@%ﬁ?ﬁﬂ k.

cells arc renoved front e bag byt oW ng

met hgd:  145is@nnlB HShE { ol ved fro

the Bag (R novhor s e Hal LG LHREY i and
nunber of,ce 1N the b fromCBC)). b)

Pl ace a GtB&nlifL%fﬁ?eéogrgrf%@ep ﬁ@” %% 't clanp M x bag

gent |y, . before nd pr.o | abel.ed up with a | ow

rac kh%r g%l)S(PenEéj {%gsaﬁlé’ IBEB’/ eI IWOtaﬁPeﬁlllechﬂd? bg {ken to BSA
Renove c .qﬁg attach E%%t to syringe, 20 as before.

Rel ease tUBTRPlesvAmBoraipaniopa Caarh SEin- dyrsw of GNP etsgnisms seen”
pinch. Tightening clanp on a different part of the

t ubi ng edEPn thekEagiStain mustbarecaiypd yia voice prgas debare thealls can be
Draw cel | suspension into syringe, as before (3X).

Draw up |&vn bagkite tharpitibntiThis meseagn wil betBeand amamer&Bbody both
Di sconnect the bag port, raise and cap. O ose tubing

cl anp. f)tedds spkmsadgiedn thaHspensormn i nto sterile 50-ml

tube and cap tube snuggly: -53 WD 2004/033667

PCT/ 4)S20 08282602 rengniRePRBSS the Mplcihto AbichEeARHudlube to be
draw out appropriate anount of cell suspension. )

Ret ur n t hakefi W Hutii@glod CahRr COREHIAbSAtorPlor BBlCANCe al |
tubes in centrifuge holders. Use a bal ance tube, if

i 2000 4 ' [.ak

[ o8 Remdfl e A rit T B clprdl e bt dpB Bl st
5- 0 I ] in ion b , ysi.n

30 nHmbon it el 3 bR U Bedells AledT I, Bl et Gfhce area
bef o i.th.alcohpl . .b), Transfer, about 250

o o s MR T bRy ot B B3O ERp e i e
syritgﬂgv{/igeed e.or "tubing “set, making sure to swab

al | CONHBEMCHRY pefore and 10 after. Add 50 m of

NaCl . to e i nfusion bag using a syringe/ needl e,
maki aﬂ 9 etermine the volume t% be remogved fr01>1/1 the lgag (the number of cells

required divided by the number of cells per ml in the bag (from CBCQC)).

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 with alcohol swab. Remove cap and attach port to syringe,
as before. Release tubing clamp, manipulating tubing to lessen pinch.
Tighteiling 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

e) Disconnect the bag port, raise and cap. Close tubing clamp.

) Dispense cell suspension into sterile 50-ml tube and cap tube snuggly:
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sure to swab all connections before and after with
al cohol. 7) After centrifuge stops, renove tubes

w@ a00ef08deby from carriers and return to hood. 8PCT/US2003/032602

Aspi pat e Hagr FHReIHak 3P defllvl Hﬂlrg\g g\%/iteszﬁgogg% n_?fﬂg‘&ﬂt %Ef:eélascl:lﬁpension.

system The vacuum fl as

4)i n iﬁem&?h@g“}@ggbﬁgﬁbu' clfbtaﬂi | e, glass Pasteur pipet to

t he suction I'ng. b) Care should be taken

5ot e s e Bt BoifE e SRAROGADS e apn faim 700

the tub | eavi ng seyeral ms in bottom c) After
aspirPH‘t(lgﬂ(bXQ Ortlgﬁlé’é?ér@ﬁést?rbn bl each up into pipet,
froma separate snmall 20 flask, to clean it and the

O} ubi Yeile els precognigifuginge t ubes has a cel | pellet and all

of these pellets nust be conbined into one. a)

Add' 25- milrggmstenRiamy of 2 a/viadbumiin &1 antinfusion hek, gsing h yyringe/needle,
resuspend the pellet by releasing the nmedia over the

top of t meakjnglshestto syt adkcoahdctiofs tefoge arsldifiar wish alcohol.

di spensed, draw it up into the pipet and rel ease

agaitn. Rdpsafer albtiut 250t hEofi9ed% SCl Bito Perll®biebelagk, usin

br oken apart. -54 WD 2004/033667 PCT/ US2003/ 032602 %)

Af ter theyGfemeiitd bretubing ‘6t Aing sdfed¥siib 41h@nitiBhs Kkore and

cell suspension and add it to the next tube. Repeat

the procegs:. Afid 565l SPRICH O theysiufion b By Anbefleed1O maki
al | of the tubes. c) Using 10 mi ? bRy Mivg’g-gﬁeg?égmmng

rinse al |sulre'~ﬂ$’§x§abaarﬂci:oﬂ1?e‘3tim%@fo}eoa raﬁglj #ﬂfalgcﬁlol.s m cell

suspensi on. 10) Bal ance tube and centrifuge at 1200

") b Ui s by B Fydeiy R ik AR oo o

9% NaCl uspendi n

|| in 0. b | | :
8)g:| l%ﬁplori'gt% %ﬂmm%?nt,t %glgéaa\%éflﬁlgr_ﬁsuc %1) sygg%a{qgegvagﬁlﬂwé flagkgwill have

9)

centri.f At 1200 rpm (400g) for 11 min. Brake is on.
10 115& “ﬂ%ﬁi@ﬁ%" Wibernatant. Resuspend the cell pellet
in 25 mM of 0.9%NaCl. Draw up this cell suspension
in & 30- it stErges ghse Barsteus piget ta thesuctionttlssk wemgnf usi on
bag, maki ng sure
b) 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.
c) After aspirating all tubes, suction bleach up into pipet, from a separate small
flask, to clean it and the tubing.
Each of the tubes has a cell pellet and all of these pellets must be combined into one.
a) Add25-ml 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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to swab all connections before and after with al cohol.
15) Add 25 m nore of 0.9% NaCl to the tube using it

WO 0001i08367 t he sides and bottom Once tube is PCTERINN3/032602
drawpf f Aha teeh paild i 1BoR4; dhw S¥ M BaANEe i i
inject into the 1£ i nfusi on bég,¥nak|ng suggﬁﬁgggﬁﬁgndamiu
al | connegtians: b6 of st el GOROL .. 16
Gently mx the conten sa?@gp?{%éeﬁioﬁ ﬁlglggrﬁsl ndlémﬁ)}hets’lq"%'r?ﬁaﬂfor

the bag. /) gt h a label with the patient's nane,
nunber of caglt@stweg'rmunt of fluid in bag, and protocol

- pat j\ent @and hor esi nber. .18) The infusion bag is

t hené)t ak e‘%&%%ﬁﬁé‘%‘?sﬁm c‘?&ﬁ@ rinseaH fhes anlpdgivagh torpgevious 25
the nurse in_ 20 charge of our patient. Both

techni ci aN SHE"REPEE- wi 1t sign the Tracking Form A

opy,, .of will be given to Nancy Bl ades and the

1®r i gPHaIce W‘%e@n%%engﬁa&egd 1209 IPh’ee‘/‘*QQH) iferitl 'ngin. Brakeois ab.or y

not ebook. Al| publications, patents, patent
1BppI Woen senpifugediag stopiredr aspiease supatrgtanent i oned in the 25
specification are indicative of the |evel of those
1Z)ki | Wesh dells ove imd.0 %t NaGhiby cdsudpbiding the €1t pedlBt in 26 fikl dF S saline.
Al'l publications, patents, patent applications, and
19t heBaldwe tive atdceatrFugdeat €200 rphF40R) 2RA4MEBIGHE is on.

PCT/ US2003/ 032602 i ncorporated herein by reference in
14)hei Aspidteisti@dinatane lRe&lsberﬁltﬁd)&ﬁ%llét% b8y é?d?@%%ttﬁ% rﬁra\@%lp this

if each individual publication, patent, paten

app| dell Séspeitionah a 80 sy HPEMBRI anfBRieGRES ltl‘%I iﬁfg%ilgl?{ Rggg Smaking sure

individually indicated to be I ncorporate

2! abenasall duhdchofHetd:eha drdf YV;f/}g iy poses.

Subheadi ngs are | e Oof €ase of review of

h j ded to he 5 a |imtati
e Aoty igRAeS g, B s s R en

on the contents 0
t he r.eqoi i nvention. has heen described in sone
(RGBSR G e TarriBseAteRle andinject into the

det al y Way
purp rity of understanding, it wll be

oses of cl C
obvi fﬁ%“"ﬁ ﬁ maging $Up i0 9438 3 eQunssiipngBefore; and ftes vk thralgohble

1@\:E)ac iced W thin the scope of the appended clainms. -56

5%?6 BESHE yontenty INE0nRAI0B Pepby tilupaTe bag. CLAI MED | S:
1. A nethod for detecting and |ocalizing a

173 | IAt§E)[b% lapelavithyihe pasiant samenmmmigy of cells, amount of fluid in bag, and
protocol -patient and aphoresis number.

18)  The infusion bag is then taken to Harrington Cancer Center and given to the nurse in
charge of our patient. 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.

w ok sk
All publications, patents, patent applications, and other documents mentioned in the
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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conprising the steps of: (a) obtaining periphera

bl ood nononucl ear cells fromsaid manmal, 5 (b)
\N@X@b@&ﬁ@7said periphera[ b!ood nnnonuclear ceP¢Emsanmnan

efottel HePsdd byfilefoldndd & Bér edtRIR/ RRIR B{nﬁ)oﬁg kd tﬁp o e)c?}e%'t & if each

cell-specific antigen under conditions suc fhat

indy ionl . el . | T C Is i
AP VIR Stion! Patciti i H@%Jg@?a?f)ﬁl, o Bth&o&jo HBQIR%% ellqeegggfally and

cell s undergo antigen-s I'C activation,
- D§ b, A\Ch: [ - ifhe T | ocyt.es that hind to
RE AN i A DR RBRRl forlp o FREREN R ey P phposes.
[ -specific T.1 hocytes wiith a |abel that is

sEllea BBl dginnEPoig oY ehir i ghe dPotitrdt M Fapaigended o be

ntigen-specific T | hocytes, (d) adm nistering said
aﬁgﬁ%ﬁgﬂxﬁﬁ?Fﬂ@ﬂﬂ%%g%¥£$@nW“W&ﬁﬂﬁﬁ@ytes to said mammal,
and e%)deterninLng_the.distributiqn of said | abel ed
ant i élé ugh dheifpregoing jnyeniion dgs kesn describedin soramdetail tyyway of
,ina%jng, t hereby detecting and | ocalizing said
ilugtratiog ga¢t P}fampleat)ét Puypeses of dlavisy ofimdemslandihg, itvill Bhebyintsthat
of daim1l wherein the step (b) of exposing said
cqytai ghiarges ndynoditicativosnimayiod madticedvitsin tie ssepethf fRRippe@ed Slaims.
performed in the presence of interleukin-2 (IL-2). 3.

The method of Caim1l wherein the step (b) of exposing
sai d peri pheral blood nononuclear cells to said

peptide is performed by adding a cell-free preparation
of said 20 peptide to said peripheral blood

nononucl ear cells and w thout adding additional cells

to said peripheral blood nononuclear cells prior to
step (d) of adm nistering said |abeled antigen-

specific T lynphocytes to said mammal . 4. The net hod

of Claiml wherein said antigen-specific T |ynphocytes
are cytolytic for cells that express said

cell-specific antigen. -57 WD 2004/ 033667

PCT/ US2003/ 032602 5. The nethod of Claim1l wherein

said antigen-specific T |lynphocytes conprise CD4+

| ynphocytes. 6. The nethod of Claim1l wherein said
antigen-specific T |l ynphocytes conprise CD8+

| ynphocyt es.
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5 7. The method of Caim1l wherein said
antigen-specific T | ynphocytes conprise CD45RO+

woreom033667 cel | s. 8. The nethod of C aim 1l wher BCTTUSZN031032602

antigen-specific T |l ynphocytes conprise negligible

“@?Q tiral killer (NK) cells. 9. The nethod of
a?2$§1g'ergﬁﬁ'step (d) of admnistering said | abel ed

antigen- 10 ific T | hocytes to said mammal is

per f g’r ne vn\[nlefhﬁg g?r deSRing %‘ggorc? § ane%"SP?)Clé%?“d‘gelh’é‘rﬁ{ﬁ‘fmmal
with.sajd T | ynphocytes or thereafter before
CHRPHEGEHRYRSOEp (e)  of determining the distribution

of said | abel ed antigen-specific T | ynphocytes in said
nmanm@? . ﬂb.tamrwwbﬁg'dol%ﬂrd nrgngnyslear wﬂé fiornsait mpmipal)  of

adm ni stering said | abel ed antigen specific T

| y mpiRd cy te&Bosing seiglipgripheratilood mepeiuskear eellsriord eptids thet displays an
said | ynphocytes 15 intraperitoneally. 11. The nethod
inyhur@iganierepitoph ef widreltsperificdntigén wded conditiens sach thai Tlymphocytes
| abel ed antigen specific T |ynphocytes to said mamal
incsgivipreripleesal dbboid manbmuclaagcedla unker goaptigiydpesfic activation, thereby

i ntravenously. 12. The nethod of Claim 11 wherein
p@duding fitigén-f@cifia TdyhyHoeestheind t0lshid CENPESIN andéin;
conprises adm nistering a glycoconjugate to said

man@l  SusRlihdaid Sikch-Speditit TAlhpbRbs with 81 blel%l{fzﬁ RO&YIES1e by
is altered conpared to adm nistering saldzﬁynp ocytes

i\ WeY i ' . ' e to said
B s S s e i

adm nii st e . gl ugat e conbrd.sin .

2 o ot ey prigclind st Kes i Ao T Buptasyis fo widkmrmgal

i al oor osonucoi d. -58 WD 2004/ 033667
CT/ US2003/ 032602 14. The nmethod of Caim 11 wherein

adm isterin a gl ycoconj ugate conprising ,

admi il st PEHEM e dhATHRion R labrist near smanifin Tdvphases in

orosomucoi d. 15. The method of daim1 wherein said
sapppRal e resine dherebycdsiortingradilgdalizingsaidyes-specifigantigen in the

tunor-specific antigen. 5 16. The nethod of O aim 10
mameeki n sai d peptide displays an epitope of human

muci nl  ( MUC-1)

2. The method 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 (IL-2).

3. The method of Claim 1 wherein the step (b) of exposing said peripheral blood
mononuclear cells to said peptide is performed by adding a cell-free preparation of said
peptide to said peripheral blood mononuclear cells and without adding additional cells to said
peripheral blood mononuclear cells prior to step (d) of administering said labeled antigen-
specific T lymphocytes to said mammal.

4. The method of Claim 1 wherein said antigen-specific T lymphocytes are cytolytic

for cells that express said cell-specific antigen.
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17. The method of Caim 11 wherein said
antigen-specific T | ynphocytes conprise CD4+

wo yovploassyt es exhi bit MHC unrestricted cyt ot oxi BCT/YS1005/032602
cells bearing said epitope of MJC1. 10 18. The

nmet hod,..of al 2. erein said, peptide displays an .
epi t 'pgge&%wl&%%ﬁ?@é@a ﬁn%ﬁp‘i‘fl'r%Becéf&‘i 'gi@g’&faé'ﬁeéé’ompnse

C%gat is a circular permutation of a MJC-1 sequence
FrPRI9YeY he sequence PDTRP. 19. The method of C aim

13 wherein said peptide has the am no acid sequence
GSTA@PNFWWI‘EPK@ wheeipgaid Tpégemspeediic Hiynphagytes Lomprise
wherein said | abel is selected fromthe group
¥rdympliogyfef a gamma emitter, a positron emtter, a
magnetic material, a density based contrast material,

5 and Wi Khemebod dfalleiof 1 wRdrein Fhid antigehagecific Tlyaiphodfes comprise
wherein the label is a gamma enitter selected fromthe
CiP4SRO+amemsirg Ticelgs. of i ndi um 111, techneti um 99m
technetium 99, iodine-123, and m xtures 20 thereof.

22 ToeThsxhbRel SfCIEhA] Whetdin\Whig hfidanisPRifiEP§imphScyt ,
i ndium 111. 23. The net hod of aCIgggﬂmﬂ%l\/\/neireylleniﬁ}}1 Csyaﬁs(glzompnse

nédIRHIN s &bt RilE ®IR)BEs. 9r oup consisting  of
radi oi magi ng, hagnetic feésonance inmmgi ng, positron

em sgi g @'c %_.- ted tq lc.
e R s R R R e
f.Claim23 wherei.n said | ing.is. selected |
0 o Bbe i B SRR g Rrhed Mg funintEhg s dhy wie
scan .xéSH %qe thod of O aim 23 erein said i mgi ng
"@ﬁ’r’i‘tﬁ’? i said Tl ymphocyssyer taqregitenpefars performipasigr, (exofslgterminmg the
ng%pod of CGlaim 23 wherein said_ inmaging conprises at
dysigibution Qfsaiddapsled matizeasaerilich bmwhecytss ihsaid mammgl
separate scans is selected fromthe group consisting
of pYkithearethadirf Sdaimr whenain step (e of adminixtering saibiaprl¢demhtigen
tonographi c i magi ng. 27. The nmethod of C aim 26
spekidicdi lmpheeyien tp sdiitraanubalaiomedses adminisvaping saidiymephocytes
15  intraperitoneally.

11. The method of Claim 1 wherein step (d) of administering 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

20  comprises administering a glycoconjugate to said mammal such that said trafficking of said
lymphocytes is altered compared to administering said lymphocytes without administering
said glycoconjugate to said mammal.

13. The method of Claim 11 wherein administering a glycoconjugate comprising

administering a glycoconjugate comprises administering asialoorosomucoid.
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separate scans are conpared. 10 28. The net hod of

Claim 26 wherein inmagi ng data obtai ned fromtwo or
wOorrg/03®epar ate scans are fused into a singl e PCEPEAY3/032602

i mage. -60

14. The method of Claim 11 wherein administering a glycoconjugate comprising
administering a glycoconjugate comprises administering orosomucoid.

15. The method of Claim 1 wherein said method wherein said cell-specific antigen is
a tumor-specific antigen.

5 16. The method of Claim 10 wherein said peptide displays an epitope of human

mucinl (MUC-1)
| 17. The method of Claim 11 wherein said antigen-specific T lymphocytes comprise
CD4+ lymphocytes exhibit MHC unrestricted cytotoxicity for cells bearing said epitope of
MUC-1.

10 18. The method of Claim 12 wherein said peptide displays an epitope of MUC-1
comprises an amino acid sequence that is a circular permutation of a MUC-1 sequence
comprising the sequence PDTRP.

19. The method of Claim 13 wherein said peptide has the amino acid sequence
GSTAPPAHGVTSAPDTRPAP.

15 20. The method of Claim 1 wherein said label is selected from the group consisting of
a gamma emitter, a positron emitter, a magnetic material, a density based contrast material,
and mixtures thereof.

21. The method of Claim 20 wherein the label is a gamma emitter selected from the
group consisting of indium-111, technetium-99m, technetium-99, iodine-123, and mixtures

20  thereof.

22 The method of Claim 21 wherein the label is indium-111.
23. The method of Claim 1 wherein said imaging is selected from the group consisting
of radioimaging, magnetic resonance imaging, positron emission tomographic and X-ray

computed tomographic imaging.
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24. The method of Claim 23 wherein said imaging is selected from the group
consisting of a single scan and serial scans.

25. The method of Claim 23 wherein said imaging comprises a total body scan of said
mammal.

26. The method of Claim 23 wherein said imaging comprises at least two separate
scans wherein each of said separate scans is selected from the group consisting of positron
emission tomographic and X-ray computed tomographic imaging.

27. The method of Claim 26 wherein imaging data obtained from two or more
separate scans are compared.

28. The method of Claim 26 wherein imaging data obtained from two or more

separate scans are fused into a single display image.
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