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WD 2004/ 033667 PCT/ US20031032602 TI TLE OF THE | NVENTI ON 5

DETECTI ON, LOCALI ZATI ON AND STAG NG OF TUMORS USI NG

LABELED ACTI VATED LYMPHOCYTES DI RECTED TO A T

¥BEMHP¥S'EPI TOPE This application clains tﬁgTBJé?P@?’?336°6f

U. S. Provisional Patent Application No. 60/417, 303,

flled October 10, 2002, the entirety of which is hereby
2SRRI INVENEON by 10 reference for all purposes.

FI ELD OF THE [ NVENTI ON The resent invention is in the

f D Foatd N Nuakd i AR
fnﬂiﬁﬁ %ﬂ@@ﬁﬁ%ﬁ%ﬁ BE o % Pl E
stoh D& PRy FR 2 2’50%0%5??%@%0%’?@“{ o0

5
AP LR o e R B G5 ol
itr g_eACQ Iaﬂé%dsign of very small tunors; and their use |n

entl nown primary tunors with a known
I mrunogeni ¢ epi t op&uERRbE rfRIRTENTIBNCT N- produci ng
adenocar ci nomas. BACKGROUND OF THE | NVENTI ON Met hods for
| maging iegéﬁswe%msyﬁ%eaﬁxdlommeltméawtnb SctRihe aldolit Bhat he
i ntact ﬁuman body 20 are known, enploying gross inmaging
AGAPY. STHR linvadlioh ROEHs &Sthe JsO6f abdale@ NaBhoc R didledRbdbe s odiat ent
No. 4,735,210 to Gol denberg, issued April 5, 1988,

abesitit ORgen, by OghaRRbcEic aidpd g ibility FRgEag aeikadsthand
kits, particularly an inproved nethod for
ko b 1 vihigh Apyerosensitivady Hetabititylof e adlk & dmpiiphiegr aphy
whi ch invol ves subtraction of a negative inmge produced
isilingfion ofjvegswnall magkshgdalgente if idomifEngpoadwin\pgmayagers with a
%Pg‘tﬂuced with a specific antibody inmaging 25 agent.

R muRgeRitiPHERSt PRt aianichvmspiuringadgrpeascipgmaant | body t o
| ynphatic tissue as an imaging agent for |ynphatics. A
further enbodi MENCRGREUND ORZOEIICENESNNANCe i mage
enhanci ng agent for nmagnetic resonance |ynphography. Yet
anot MMxthodntoothiapegtissues aschlaalyabrdic tignds) viadi iBSnaganngtbo®r gan
antigens for scintigraphic and nagnhetic resonance organ
iﬂrﬁhlg:i“mgemﬂlwmgigwgs ighgingegen @ beibedlescEdr rgtancs UbitediStates Patent

ynphocyt in the whole human body also is 30 well

Nﬁdv?ﬁ” PGeb@eWpﬂgéSSﬂﬂﬂa“gEid aflP8s, disclases lghphogriphicrmd drgk f or
fol |l owing human | ynphocyte WO 2004/ 033667
Wg@g@g@ fapskisgparticularly an improved method for lymphoscintigraphy or

magnetic resonance lymphography which invoIves 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 tymphography. Yet another embodiment uses labeled
antibodies against organ antigens for scintigraphic and magnetic resonance organ imaging.
Imaging of radiolabeled cells, such as fymphocytes, 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 nethod
rge nunbers of human | ynphocytes are separat ed

w@§%§?%%@? heral bl ood and | abelied in vitrb-RPPH032602

i tredfing Ilﬂluelxllrla exinFlabelinga Gl Bxpdmmeneb Man4p@) 4P ¢dE {18H2) t he

distribution within the bod¥_|s foll owed by neans of

sicfoss 2pretied whashy ass, nubat Al aRALITRRYBY € 86 APPHE &7 garma
canera_j nn The aut hors report. tha ood resol ution
dfe“P'%?ﬁ‘bWB‘? o Dhelld G108 T8 Ty et o e s

ogr atfo B i PR pooy PR mﬂa“o%éﬁneﬁh%ﬁﬁ ooyt e
Thus i ndi um 111 .oxi.pe belh

PR s e R B 1€ Rl R

”8f %{}%&lg g)‘{m%\%%g tﬁraHgn%&hl%{né ?M%ﬁcﬂfﬁgﬁﬁ%&ggﬁﬁg% Csire%)rded in
tJrEaUdig&bﬁﬁ%&%e@ﬂe »Péﬁ wlﬁ.%'aﬂd %i!ﬂaﬂam%d&@ls Bﬁg:%ﬂo& héxﬁ i cal

observat i ons, I mmune]| . 43: 44 81b)

Ora6 b R56S1 1 okl f&@élhn%tolﬂﬂinﬁﬁ w&é,h&?teg Reliddey ﬁénlm%wﬁethod
| abel i ng of human peri pheral ood | ynphocytes. The

F\niéﬁbbpih@ ﬁlﬁg‘f’ﬁ(l)ry Siloftics bﬂﬁﬂﬁ@lyﬂxﬁhd@ﬁ%an 12220160058 aWegstafrVRE al,

| ocal 1 zati on on gamma canera imagi ng i s di scussed and the
| ‘TR BRERcAE rafORSs@E by inGub €1 StinelldelEnd BEBAT observations,”
characteristics of the | ynphocytes under study, when 15
| Citnetxp frevbirol) 43:@43:H40 198113, dsnipieasinteldmdiasingisgliumy hij heiel
cells have been used for imaging in the whole manmal i an
Hawling of vghmiptriplgerad bibéddpepitocites fiis plofsiolbeicl! sighibiemnet of bone

peri pheral blood. For instance, Reynolds, C. W et at,
"opgaorrrand liver Joradipatigs o1 g cmﬁnt imagipgis disqugsed middherinpertaiqgef of
| arge granul ar | ynphocytes é@ foll owi ng intravenous
SATFdeHRE A WFRe SRES! Ch?fﬁ‘a?@?fé Pf the (ymplocyiesifrs prudygghes71- 380
(1984 20 di scl oses, that highly enriched popul ati ons of
HQF?F’?%ﬂ§“5$§ﬁHPQF F&nphocytes (LGL) and T Iynphocytes

d di
Per co 100 § %rOédEc fi e B T i R T ag%adv
nch ech %L%fe eng h tl cgltlsrfa unﬁnouelsl I}éra.( i)lo d, ir)r 11'1 ntnr aﬁer IIE[
(1 l) P ne% }r)em lents. ﬁt_afelo ng

ol O%H%u@a'i kil aafv rb QREJ rgtdIVLgi'sm%[mo-ll; fﬁllgggmﬁu% g'n‘@)%c (afgl,

recipients, a ar ge proportion o oact’l

3&?@@@%&({&1@@&& Sk b dofdal e RS ThiBudo 86:3A 8h H@@g By 2

hr foll ow ng transfer, S|gn|T|caany ‘nor e

o a e nércBratll s his
S e 4 B

Dasphea sk %a&é@p&&ﬂﬂ#cﬂaﬁﬁﬁ%ﬁ’ﬁém@i%é &3%66112 labdl@M@AlhSitRdr
radi oactivity in the lungs were acconpani ed by
¢ Bl ip onTlimgd inreedBadntianeno@lynivs or ifiraperitoneally (ip) into normal

syngeneic recipients. Following iv inoculation of labeled LGL or T cells into norinat
recipients, a large p;roportion 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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the spleen and liver. At early tine points, a
significantly higher proportion of T cells was found to

Wshilbi o the spleen, while |abeled LCLpers) ahed, or

eriods in_the bIood as well as in
F’BP’? Waﬁtya‘fw RAedingt VERAETRALPY FaFesPRding insfetsss in F‘I’P@P‘é“

ot @msq%cmﬁrf@ez%m;&ﬁoag& LI
24

) e D B RE P GE o B,

r e po r t%‘xa%qun % IHO ét]%*%gcug 10]1 IIl (8] ngs a{ I'CCI i Ilrtse I%l\JN%S Q/SIJCaVanS A

pro or I on vartous o

%aﬂéﬁp ?ajdioﬁgeléi 54, zﬂ ¥ cgﬁ%m q:gntg(%algcla\lfi% d‘g %ﬂlgss than 20% eS

di stribution aut ol ogous
| 8d MEiSdbel Pt Q@&ﬂpﬁ&ﬁl%ré%sthg} 2X B TRUSGRNGEE Sudib h&ﬁqnmker&g

made cytotoxic by in vitro incubation under various
ChdEbutibiORSern for DEDERADIEAS ﬂﬁ@&érﬁélésﬂéﬁﬁ@%ﬂﬁﬁp&fé@% ofons of
| ynphocyte transfer or adoptive |nnunot erapy. For
akaapdiein vai@vensen, H C et al., "Fate of ganma-
i nterferon-activated killer blood nonocyt es adoptively
t r ansRatiaigdlidgntso hishhecnakdantlinalate@autibiton cOiutddépoh SRS Biobd
peritoneal carcinomatosis," Cancer Res., 47:6100-6103
(MD8HYes indiisetinopeaisnts lndth vabusf dancerspédr being madaicythioxiobyar e al
cancer widely netastatic to peritoneal surfaces were
tipcabatieg uideryariougjcerditions yioesAge edneralitlobogBudontivolpdphocyte
nDnocytes made cytotoxic by in vitro incubation with
¢ ippEothereh Forrmamme Sstspsaastivie peel pifpe of sadiry  a
|nat|on of cytapheresis and counter-current
eF‘?“faﬁ@‘ﬁFedéi“E‘t ‘?031“}06??3"6? Weriely astomediptoffisahdominal cavity
(@ ro§ aio mllion, activated nnnocytes wer e ven
155 B @i it ey A O3 gor fa'50
instillation ht h e of t tment the .
T R g e B S i e

| ab Th
Iuﬁth'iﬁ@@sncqggé a%{af Eo ?%108& 1%01‘%83{% tn}agfbﬂpo?oauc%y dle u‘ro W‘{bﬁ]oﬂ Wllth e ese

activated ce ecame

REhid ARG lmt&'ﬁdet Ve m B\ﬁ@cgépgerg %lgz%&ﬁlgglf c%%{)mﬁtﬁ)g U ey é}r)]he%mﬂg Lla

position wthin the péeritoneu ang

ré@.fntet' ORRA cetRBEd) BRSNS RedRL; @h&%e@a@p&xﬁfak@%ﬁﬂ million
"I'n-1abel ed nonocyte infusion, |abeled nonocytes were

deivaashombRre vet: dden aSaeGtsat ﬁﬂpﬁ‘\ﬁe ‘irﬂm&%th&tgﬁ' b%!@rsﬁél@k

surfaces by autoradiographic analysis |nt|scann|ng
Ststillngibi r@ashodis gele bheatmhdemafakinC N bliffus-2 ¥Rad Shobjat
."In-1abel ed nonocytes infused i.p. did not traffic to
ohaydicdD ROP4l08 B HElahGTY iSR0SI RO 0ikse arigaidseldbidang t he
5 days of the study. The authors concluded that i.p.
diaeptpdredely wiln e poftonadl cofitp Jowendd dayesftebinfosion enssyives i s

an effective vva(}/ of delivering these cytotoxic cells to
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 stnictures outside the
abdominal cavity revealed that '''In-labeled monocytes infused i.p. did not traffic to other
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sites of tunor burden on peritoneal surfaces in these

cancer patients. Another report on imaging of killer

Ie%qng)ho%%tes, Swift, it L et al., "Imaging of 5 netastatic
PEYPYUF cancer with tunour-activated ki | PehUS2003/032602

| P Genpedy >daysof dig ptudys Thepgthars copcfyded thpbig ydopiéie srenséss efs

t hat | Igﬁo tes were taken from6 patients with

Pl e Bpipareeis is AT WG e Bepe aroRRiges

fr.omthe Batients Erimar ur to produce

X . t.u
t TR A% PHRg o ca et 'fef’llsgﬁf%?% S MPRYEYes. These workers
| cells

re-inj each. pati ent th 11 "lnzlabel l.ed TAK

o o G SREDREhE Shnrblhobes, i RIS AT Sl ool
C n i ollr-activa e rcie@j” tci : -

o ORRE TR Bt b Bkl WAL el A RO

afs1b o) Afsctblbs thal Dmfildey s AR ok b Yl FROGSaBEOGEN

spots corresponding to netastatic 1esions. Lynph

NQAREaNIRH1RIrdAQHth GE1E Y ln tﬁe%ﬂtieng%ﬁin% firdobOB p&ﬁuc@%oﬁ@dchfﬁt&d

rai sed agai nst autol ogous colorectal tunours reveals the

Stiflee 8TAX) 1yiIhas ted TBGse whikers AthBRsdead (2 GnnVkEY rl gdied K

cells do not require 1L-2 after in vivo adm nistration.

1ollSh widbab Viyyaligh iididsiatdel tin@ids Wire MBIIWAUS phitPL8anRfa for up t0 48 h

radi ol abel ed aut ol ogous peri pheral blood |ynphocytes

stftemgjecipe Masetases were pyyedladnDéarig &d 4 1sin iR Judgeadus Ged L ugh pagk by

i mgi ng of radiolabeled cells. Thus, Spencer R P. and

BbddpekHaver imagtsgradhéed &tepldt spfts douieyponding ensdtdsiadeiesions. Lymph

(' educated') and radiol abell ed | ynphocytes for tunour

| ngdes ez aps imalised\Be-finidvtien €@ Adasells rai@d 7@Bs8Slogd® 88 )rectal

di scl oses that, upon coculture of peripheral bl ood

| URAPETESFRle de pigph mytastasy. Theautherealeonoted Bfat TAK eplfs da wotirequire

?E%%hogou_s tumpur cells, the PBL can be sensitized to the
mBUE ™ PSP IBEHARE nore correctly resensitized), as

shown.by jn.vitro cytotoxic properties. The cells _ can be

pr ol i?‘léﬂ?i%{ S R TN gﬁeéé’P’&&&F‘Pf‘ﬁeéra?‘@ﬁﬁ“ﬁpe?}’heral blood

radi with ...1n i.njected back intp the cell

G BEElmEalh Ll vy e B e B S StiaciS Froghigial

e, tunour epo

I ' i [ f ati.gnt.s. .ln an extension
CRRARLESI ik N0k PP XEc R  HALS e B DS
[PERYALY §ﬁd’radi&at%ﬁed\ﬂrrh hgcy%%hﬁﬂoﬁﬁgcaﬁ%%d,’nﬁ&f LEXEI .
expanded aut ol ogous 1 ynphocytes i n hunman ) t |

Reyes-Agt 988 816683 tBat, ubbn hdArfbf pdii ' by i Vo
pat-t 2%5 0? I ynphtoctyl%es seﬁsi ﬁfé%”“%%’é’%?%g%ﬁ%m i

REDtLIB2OG 3QB26 Qdolo@PiumSir cald] il BITOUS bd 448 zed fote\ihduP)
that were studied in seven patients with netastatic

Gapebips asreopot enichdiizet)ndhaattg if iro @tbralcpipiat TR Rt hod
of radi oi nmunodet ecti on and adoptive i nmmunocyt ot herapy.
Parbe ptotifegeiedlyl hoptedeymphinesitoei-2 RBbkbaiet wittel! Tihad inpeled vk ed
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 pattem of previously in

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

Rad Appl Insttum B, 15:419-427 (1988), discloses in vivo patterns of lymphocytes sensitized

4.
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Interleukin-2 (1L-2) [Iynphokine activated killer (LAK)
ceIIs] or sensitized against 5 autol ogous tunor ceIIs by
invitro co-culture (1VC) and expanded in IL-2 § ucat ed
c‘@?lz@)“ 364oth were then labeled with 1"1n. ESHE 2@'&?’032602
aBEEISTHlPSOREIhas (it tirg) hig Tret§ siudigdyig pevaewrabentsirith mtsstade aubert o
patients and bi odistribution studied by imaging under a
géﬁ%ﬂ’“‘égﬂé‘r‘né‘da‘? for gipplierpfiye tiethed of srdioinymgprgdetgeongng adogiives |
m% %%mnth t he "educated" cells showed concentrations

QA ¥ eyﬂ&fﬁll Blﬁ?de‘mhwes@iﬁla FPEFEYT HEdi%el y with
10 B
oG -5 ST Bene b‘r“’eaﬁ‘g'gt 3 ol e lethrsint n (e
LAK
Ak L L
tg& ol ng Qﬁwhﬁn SR p alneql D 5P 1ngous cul ture
l‘llﬁr gﬁ%or eﬂe i aﬂ 0 ous ¢ s{ax

0 wee ccunﬁlat ion of

I‘ thﬁlﬁ st@@(ﬂo p@&n@ Md%%bﬁﬁgnglugig@ ESJS %111 Ejt Lﬁlg%ta g%mp:h amlff&l%t

signiticantly higher trequency

C @lrofs ARSinS el 1t 7 éis’&giﬁﬁﬁmé Wil ind rédl)éldtgd” ’%elﬁ)gmg g&c&ﬂ%ﬂg ed
PBL might be 15 better candi dates for

I afcthdb0TMit QCkRbakd: ERRIaRA pRUARD waRAGREY RREL ORI BHOMSor.
cul tures of such educated autol ogous PBL m ght be

SBYE s, ool ofiedfiatbasd pashve pradk had deewitl thd NGS 118 Haeeior
cells. Another type of I|ynphoid cell that has been used
f mplagigst werecytomxisngdifsenamysodtdndr 0EE hiighadytokix R réabievithesiamn
body by radiolabeling is tunor-infiltrating |ynphocytes
( ¢ ducataigellschepwahaipgtkd if ontinupsstcaineein b fdB4-6AveciRoBaRb@ o)
and col | eagues. Thus, Fisher, B. et al., "Tunor 20

| greumnylatign P%ﬁdl‘d#bc’éﬁ#@é!@wté#uyolqu@msﬂsetr & eghificadly bighd Trequendyel ed
tumor infiltrating | ynphocytes in patients with

nibintast g e Lag F%i]ﬁ a’ﬁﬁsmd g suggestihairéio exmrndsgduzated PRIOGEH be

di scl oses that |ynphoid cells infiltrating into human

t pHegcandidaigs @éra@ﬁmwmptwn@f fummge pagessnd erRiiRugmY caltygs o such

The uthors have i nvesti gat ed

| .
‘%8?‘“‘?‘%%%%%’1 Hﬂgﬁ Re spseatyr frpsaisd P%P‘ﬁ?ﬁ“%ﬁhefeie{f?‘f‘?f)celis
t t tat t f
O oy AT bl Bl RE51' B8 @ A %‘p%ﬁ%‘ﬁnamtﬁ g oo
%Q%lhg‘gllﬂﬁy!h& l’llH]]laﬁ bg’cl t glc‘ad}% abalﬂ 1%% @-?n %oaves?%gas

VIS di sease e SuDj ec

n@w%@& SorifRERieV fAYﬁ&?A%@%%.?J@{E g?ec 3ﬁm¥@m§80§ P2 368 00

PCT/ US2003/ 032602~ hou el ving the |nfravenous
(1bodizakigd éf%ﬂ(g»ﬁvéi)}f trahdfbrrdd YabuBORd 100¥1ed diimér dxf}{mﬁmg fﬁﬁpﬁdc

hours. The stribution and localization of the TIL
epadnuakithGnetiStaiGn@Mbing! 1 BROORDPIS0-260 QITBB, GRWBds Fal Igﬁaﬂio{ag :
serial blood and urine sanplings, and serial biopsies of
togloinfilaunhg innolumah tuinoSSaiche expahded lraed i@ ehediluk chdGidhd zed to
lung, liver, and spleen within two hours after the
interleukin-2 (IL-2). The anthors have investigated whether infused 'T1L labeled with indium

111 (mIn) oxine can traffic and localize to metastatic deposits of tumor. Six patients with
melastatic malignant melanoma who had multiple sites of subcutaneous, nodal, andfor
visceral disease were the subjects of the study. The patients received cyclophosphamide 36
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5 infusion of activity. Activity in the lung di mni shed

vvithin 24 hours. As early as 24 hours after inj ection of
In-labeled TIL, localization of TIL to sites

r?@?é%“f‘é\w@ deposits was denonstrated in al F€ Wﬁz"?ﬁﬂlﬁ?ﬁ%ts

ub@ﬁsgbe@rﬁtrh@rmgrﬂﬁgnwnewm)e@usmﬂ obTbplpwspladl-RdH svenr cigdot h.
"“In activity in tunor tissue biopsies ranged fromthree

t Bovap The digntirnead lopaligatign oty THy wesp evaiated giipeaterial ieigkody A

progressive increase in the radioactive counts at S|tdes

oF*PRATBPCTA s e ek Woakpnd Wi samntp e B iyl WSROl Ry a0

5 i BT AT b e
b5 BB e B s o

ogfter %gtg)h%g” % Iar)]el dil'ljﬂpq&ghéatm};%? ‘ﬂqu ? % !)ts a%fﬁgc}gl%pﬁltsp \{ra{sgl ns

have repor e or 1 nstance,

Aliemonstlaldd i amm%@ws Lo &Ry lﬂigrgmu af%io};sytsﬁmﬁse&%&ﬁ

i ndium 111-| abel ed t unor [trating | ynphocytes and

PeITh RhGEah whloP@Gud YPRAQEHE Atic
nel anomafﬁ t Nat ] ggﬁce%ﬁlcﬁ%ﬂlm@%gf%lgki }%érl(alfgg%@m

dhs@h Gisas A lhaétesﬂﬁi 1hzﬁ£ht;39m WietddidaBtvasduads bl%ltes@{'uﬁﬁp&ﬁosﬁ was
under goi ng therapy with cycl ophospham de (CPM,

t 4¢50 Thik Erfidyl shovartthad BbelddymIp @ Cythles pleftfehially 8n0mordne plogidks n- 2
(IL-2) were studied for the ability of their "'In-Iabel ed
Tinforraatiop emeqpiiag thd pdsdilgoniedhymigahafchetietapbiiBLfects@f ¥Dcal | ze i n
sites of tunor using gamma canera 20 imagi ng and

bi ops Masy adijtined eetiesion fdegiiveismafothermpl, okiaieg @thpdisbnswér e
given to 18 patients, while five patients received
rimasiog wigeTibdndivmpfioskyolssot Pitr odging nye el repdated. dpy/insta@te ar
tunor |ocalization was seen on 13 of 18 nucl ear scan
SSRGS Blorct By i efvodistribuion of poprieady tmelered indig-11é-labelidmonas
[ in only one of four scan sequences on patients

d
&PW%?P% hywhespies ancyperphisalqoh bmRAY ST B aiteRs it meiessar
h t f
oo Reh Gt el QTP L Py LR e b PR E it
| rgeq%lol % g tcfe o(r)]in b%{:rﬁpyl v,r'}fh-lt-:ly osgi?amlt?e (e{’M? It&m%?— ngitr gn faint

|'oc a sin eS|

p@ﬁ%@?‘%&é@‘%ﬁ%@&%@ e Pl O AR

meﬁpmaﬂegamomﬁht@e@ @ﬁLbrrorrbcam 2 fercTelo oTH asﬂgga&l nglmsé?at a

denonstrating t Ahuman TIL transferred with
Aediieal BBpHies 20 akdeR lnRiIvR L ripMickdbe1dd m%fc%[vexnﬁal 1§b£ti)éms while
| ocalize to tunor sites and indicate that th

| five patieg@tebaved rRliobaad Atoldgeds PBL duddgam. Bl cﬁarlﬁiﬂdr her

i magi ng studies with TIL include Chin. Y., et al., "In

\boalizatorswas isdpui bh Tofd§ nuclear scan series performed on ' 'In-TIL recipients, while

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

patient was studied by nuclear scanning on three consecutive treatment courses of CPM, TIL,
and I1.-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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radi o-1abel ed tunor infiltrating | ynphocytes in cancer
patients,” In Vivo 7:27-30 (1993), which discloses that,
to evaluate the efficacy of tunor infiltrating | hocyt e
P PPS%ENt, attenpts were made to study ‘f‘ﬁ‘%l %%1%
rregetat kL infsiod itstliisiia sitbo Hhesd resufteerafitm/ang hxneyd @ initial data
Tumor-infiltrating | ynphocytes isolated fromfive
FEEPBAREDE {iat rmgn rredpith S pregredypeaand fallpwedhyde? or
mel anoma cul tured and expanded in vitro with | ow dose of
rpé“c.f%?ﬂ.‘)‘F‘Wdﬂ‘iahzci ' T S mﬁ”%fhét thig}gealigagionjsrrater for TIL than
ium oxine and infused to the patients. A large view
f canera was used to evaluate the distribution and

l ocal Erlng%npmolg}: SEItdpsse w]tlhn'f‘IE%ecHJdJ l!:hm Y., e?ﬁal Iln %L@t o!hg)mlf

"I n-Tapel'e ['Uungs “was o rs
f t
St g e Syt o

%ﬁﬁdhﬂsh){seg-élat' @ e{!mte tﬁ@l%agil oﬁ‘uﬂﬁo? hﬁgraﬁlflgt_r?ﬁph%gytﬂg Hga%menpb

specific localization of I n-1abel ed observed

| aflerhfREn BhHAR kI kdG dRih H5v mlé‘ﬂ@énhﬁ& dlgﬂlbﬁ)ﬂn Htheld mbHE?}gé ng is

di scl osed in Pockaj, B. A et al., "Localizafion of
"Tufhei- ik B3 g fodyteiRblatddoh meqiahem& Wik ERh S M R sthi biddaor
in patients receiving adoptive inmunotherapy.
A ERiA ndlkohd@id cMinirddl 26§ €dpSIABDS PIAad i ovailde @Ecombiadnt on Wi t h
response,” 20 Cancer 73:1731-1737 (1994), which discl oses
tilateultiing wad dabtlcd @it Hanahesxiefand nivssdlrethkpatierts. (llirge view
2)-cultured tunor infiltrating |ynphocytes (TJL) can
caumecdmerioTas ped rresguagnhe distpatioreat] oculizetion ofbt MBGEITIIC
mel anoma. Thirty-eight patients with netastatic nel anoma
lecabiraipmef hIng}Izbeb}é d8. i the h@gm seph ithie tveo Ity dites dhifsion andhe
ability of autologous 1 "In-labeled TIL to |ocalize to
sk eg el pf rpdioaptijity verg epeard & Z‘bpougsamgsdawwa splepRgibA Aty
bi ops Tunmor | ocal i zation by eled 25 TIL was
&8 h%%f diaped altirdt boupsnig PRgS 'ﬁcaé@nels%f 4%1abﬂe%Mm

n a univariate analysis of factors influencing

‘I;‘Esfrvftf‘aﬁel"&etas%gfccﬁ’t‘ésphospham de adninistration was
Sl gm}{ﬂ @%Hwy tﬁ_ 04/ 9ﬁ3d3 s@losefi gs%og /tgl?’?‘]@o 2lbzatlon of

assocl a L 7e°

FI%Q&IE}P %%Elbdjﬁmbﬁﬂﬂhmg (;J?rﬁ%ocytgs tg for myéﬁené‘ﬂéc'é&%%mféﬁ&%' uded

ocalization in-t ortant

RGRHESS. AlgrldhlatoARi cwe;mssp%m alna yon*a@muaﬁ. BPorsd # ni cal

responses were seen in patients who di-d not -have their

Carer7s: 17 5Raed (10b4) hwildh distiBsed nks thedAGhi D Rinsey G ARRASN A de
admnistration before TIL and IL-2Z 5 therapy and the

agditived tinaf i@tk HnihgteUMt)RiiScate mblokrepRRRAn faents OV e
the frequency of TII, localization to tunor.

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 ocalization by '''In-labeled

TIL was seen by gamima camera imaging in 26 (68.4%) treatment courses. In a univariate

analysis of factors influencing TiL traffic, cyclophosphamide administration was significantly
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Imaging of TIL is also disclosed in Dillman, R 0.,

"Tunor | ocalization by tunor infiltrating |ynphocytes

| abel ed with indium 111l in patients with nmetastatic rena
CHP PO04/339%¢i noma, el anonm, and col orectal cBAEERISOERCer
Bsotiinet wiRahh abityar hacalikR w6 by radicngdidy imagine Ti=D.GpX Thel e

di scl oses that one issue in adqptive.innunother%P W th
authot ogduded thaplesalizating in|tymoa menky nperspide (e eschentim § 11%’3

whet her such cells actually mgrate tQ sites of tunEn
Aptingpor aptiyfty BREENORACIPIGH BRSPS VIR ESCA IR MEFE HETEFt R4 “ither e
have been seygral reports of tu

t ake f
R PAEEal | Her T, g e Elop RO AR aen petre ARt 2
but efforts to vi i ze o ith radiolabeled TIL in
kel s st st Py o s b Ak BeBe By o

Eﬁ{gzm%%ggg I%&ients 15 with netastatic cancer (5 renal
neFanona, col on) received an intravenous i nfusion of

2t ov\?{%%lﬁg (ﬁgléﬂ, %Qﬂo 35&&&&9 Bﬁﬁ‘na;[lﬂf O. i“ﬂﬁllldil _@gcznﬁat_ﬁ)q b{,ﬂul-nlo} on

TIL I Cl een conjugated to 500 mcroQG Indi um 111,
Cirgﬂ@ﬂgé ?ﬁo%ftﬁs{qﬁ)édea Puitﬁ Rbehl1e 6 pRrielts itk mthstaPM@aR8 | ent
g

receive of cycl ophospham de one day prior to

Thbinose Mﬁﬁnd&ﬁ? 4@ Q&I_&e&ft'ﬁ ealcdte dahded I8hihe RaMoph RN a2:8071 o). 4
days prior to receiving TIL. Total body ganma canera

TR Q#1018 dis166ed aliohdist RGHEHt R iAot Zape MALE SdtelbzoamRoLt er i zed
t onography (SPECT), was perforned at 24 and 48 hours. Al
edfgbdting RaphoetsyTNAR wheh® Bsch kel h@udlp nddeee wisites of mmor after
.Indiumlabeled TIL into one or nore known sites of
tintidGenous hredien. Weraethix® ndtaioim theiehes bedn stverebrepanks pCthmepeka ot

i mmged. Metastatic sites inmaged included bone, brain,
weclialsbdled AL mpeticpes mith ne@static ynephonre bia stforts imyjsualivd tumjoy with
parenchyma, abdom nal periaortic nodes, and a pelvic
makindabeleh BLnethes fumos iypsgagporpdlydayrdgen ingusces Bt Flere: eight patientsh gt
the TIL scan was negative at a tine when she had _ no

eNjth asaptatis canegi(@ reng £ mejanomyy 1 celopigeceved WntRxeRoy ol ¢ &
Thivican uhich | ead o B, diagnpsis, ol axi LAY . soo
TR R R P
G rrgd 0@ 8%;?0& : agﬁc{é %)é'e #ﬁg 51?%‘ %%%e%%&tﬁhmek&;edg&er{egﬂﬂgha 2b

revio porte anomna. retreatnent w

| L A6 WRSTIMP bodd s REBY S8 Shictef iRtudid PR8I Phot@nd
Tk QRO Ay WRO1Abood pRARI G Shdere] RuFRBROPhoidi ]

Teﬁlﬁgfblp&ﬁﬂp%ﬂe@ tonf?: _(@Emt\ﬂaﬁﬁgxﬁr&aw ﬁgnm@\%@@.@ﬂl eight
i nvol vi ng | ynphoi ti ssues al so have been radi ol abel ed

fpRtienis FRGHeABnstribld Rk 610 Y IndiintINHRIE TILnY bhd @ nideikdbibeitks0, as
an

tumor. There were no known sites of tumor which were not imaged. Metastatic sites imaged
included bone, brain, mediastinal and perihilar [ymph 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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aid in staging of the disease. Thus, Ginfors, G et al.,

"Tunmour imagi ng of indium 111 oxine-|abell ed autol ogous

Ig%(grg)hg)cﬁ)%es as a staging nmethod in Hodgkin's_ di sease, "
90 mt ol . 42: 276- 283 %égsgé, di scl osBSTYHAP/ 2602

f eAnFladE Hgt UriRls effadiclabelsd Fiheviediset PEPr E84hl BrEYHigsenal cell

I hocyte infusion, 39 |ynphocyte scintigraphies were

P PRSP QT SECIRORY Wi p st PRRYRY peparieg iRgyemp-Hp) |

L hocyt e re obtained after |eukapheresi nd i
BB e PR R g G T e id
p}lljgirfehigtqnp 2N adherence step to elimnate nonocytes. A
meaFan ot .efpflfﬁ'z-s. 7) X 109 cells were labelled with
6.7 ( s fromperiphéra i0 .i i .ei nrifsed
Co t hemaposom beealBike LAAME okt SR00E B oS
V\ﬁsrmn:s Qsc%vé‘&gn f%—iolaléﬂsd%% g% ﬂhf?ﬂ)d?,fw'{h '1%5 §ti§1lufa§fon\,/\@s§an
seen at 54 of 61 sites wth en arged ynph nodes.

| fg hneasiRgoRdiRAC Thes IOHMaS LSO, ‘GBSSr ﬂﬁagﬂng oBihkiff.1M th no
previous clinical evidence of tunour involvenment. These

AR QA1 UGIB SIS bRl ied 4 € siElahAnSRAMEH.AMBIRY disdbcPHuS] NY

and with further methodol ogi cal i nprovenent

| HRPhGE GRATI-TRIAPIRY), BEYosE tRY BIbWing MR 11 HRQLERNE

conpl ement in the staging procedure and foll ow up of

pautalagmtsdymphbdytelifiusid03d ipmgiionge ©itigradies vab edréamqan 8 pfacentd

bl ood | ynphocytes without in vitro activation has also

betrHalgiph'odiwasei(iDb Litephod yeyphra phigingvpkterdeviumberess anfFor

i nstance, Muller, C., "In vivo tracing of indium1l1l

oximrboprepIsEient chrientipemd peeeriheinvgbed bromatherelcester teel | s i n

patients wth Iynphatic nalignancies,” J Nucl Med.

BSOS, (TOHET. oF 1F QA HRESIO bl Wreh ool with g e Bt of

bg‘lg%oxine-l bel ed ?eripheral nononucl ear cells (PMNC)
&) ¥ibg g 11, o9py and reipfispdig the pofeply GREpIagarRert PHEREY T

TR TAE0r M e B Pt O el of g
[]. ' 8 P f d. WO 2004/ 033667 .
o BB PO e R BUP D Ry 18 R iR frovios
P 4P B 0

| ;i/(;mﬁfi’gqﬂ@ Wil i‘u?thé 'ﬁgth() @1 %cgﬁﬁlsgvélﬁ}hr lg}éﬁlg%%'\gégl@fn%aﬁ Erove to

radi oactive | abeling, m cr oC .
|8 B lnipB@anOdonB Rk GeHe RARIRIEIlAIPRINAISSNAS wak Ripeved

in three out of three patients with Hoglgki n's di sease and

i n i MRgeHI raioldbelbd MSipMrdl Blobt 198pH¥Bds SMBAE irl WWEFHUOABoN has
whereas three out of seven patients with | ow malignant

lajstrpéro mmplayed inchepBinpleitt maligninczh rieninsadcy, mpinet CG “honkem a
had positive |ynph node imaging. The authors thus

deeing of delihnt- hid toxiRd/NGSleddtuanhmpetipleral bladi thanbyucler celisge ptientaf t er
["11n}oxine

with lymphatic malignancies,” J Nucl Med. 30:1005-1011 (1989), discloses that in vive

migration of ['''InJoxine-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) [!!'Injoxine/10® PMNC was found not to
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| abel ing and that these cells traffic to involved |ynph

nodes of sone, but not all hematol ogic nmalignancies. 10

Di stribution of human PBLs in animals and humans after

VY WeVEPFSBy different routes has al so beenPGSYY{APEE326%or

i adetralydefluere bitherrell Habikty odlymphotyRegyplideration dndr & Featie v

di stributi on of anti-tunor x anti-CD3 heteroaggregate

asnldwbddlfie@ BM&f Copret gginechbyrymnbarherssis 496 arinigcted P‘t%tPnO“SlY after
nphoc¥tes in a human col on cancer xenograft

AR oS, 98 G £555(Mip B labging e pGaL bl o

anti-tunpr antibody (317G5) coval ent | %/‘dlcoupl ed _to an

e weﬁghlaﬁfiﬁrb%raw&s tbr%ﬂgsmsp‘waﬂéf@é'g“ Wé%?ddaagﬁ%aft e

N G )
ﬂw%ra d ?ﬂtgdﬁg@ “%f”f“%&*mmf Bmpﬁa?rc et SR T
OSBRI B B B U AR o9l
| ubi%ﬁxfg"ag f fBat ol ﬁc%flsetglﬁﬁrgg{) H.%ﬂ}nmg.h&g .oﬂ._sﬁné% ﬂr@?&?%gmatologxc
Hangeaiignated tinmepoints tlssues wer e harvested and

nmeasured for radioactivity. '251-317G x OKT3 | ocalized

speci isgigtiol of RmbMPEYs 1S idiB8s and REnIRERF inflisibh 6Y @Gt rouids
radi oactivity | evels observed between i.v. and i.p.

@A bSdnlsulblie® NFop fnstadd, Netsdu, FCE: aX, “Riglchal an@sSys@iicidBGIbeRmer i n
hepatic radioactivity after i.v. HA anti body

atkirufiost fait TR hetedfspdzarel moiodighyd ambintd urad périphdral dlobd - t unor
X anti-CD3 HA antibodies I ocalized specifically 25 to
ilymtpheqyes intadnmar colanigwicsr xehogtafti” J fmmughi IA5:3T0838H (HR0),

anti bodi es penetrated tunor directly; and that i.v.
Aebadlospssthas praichuig anholhGdT @3 cerrlsrtlyicpipled & aal2Bt§DE antbpdy
vascul ature. Cul tured humar] -10 WD 2004/ 033667

RT Doxgoess persrgeresaiRIFLY) wtibqdy iheiedn Rrgethiilde Kfsgumor cells

concentrations to i ntraperitoneal tunor when dm ni st ered

(eXR5ssing e ABREPIYRHUROL il it St X8 %IS“%P“HGH?&“’*&@P

SRR 08 PR kB SPB h-Foe WA meL

Tlll e ICG reg’nnl%go {dqgh\%/ﬂ%{llﬁoneaq ?umor estalb S%a({] deIl"l th']’, b CO é)ﬂ [’.8]1181‘I ﬁl&e d

E%%ﬂi gcé gmfe GiFddle gﬁ«ﬁg 2%%91@? E‘t?otod &%'léia@l@& anm%ﬁ&%b%

ant | I es an er advant ages over syst em c

t hﬁrlériog%d f’ﬁ’l[, af)cpelt hés%at&i t‘lrtnzb&ﬁ’tk ngsﬁés @Jer% haljvéﬁgg mgaﬁﬁedffcr)ro m

ti ssues other than tunor nmasses . EL) or peri pheral
I?id@ﬁglvﬁifsigl 317G5 x OKT3 localized spemﬁcally to tumor sites. The major difference

in radioactivity levels observed between i.v. and i.p. administration of '*1-317G5 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 tomor directly; and

that i.v. administered HA antibodies distributed along tumor vasculature. Cultured human
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have been studied for adoptive inmmunotherapy, including
distribution by imging of radiolabeled | ynphocytes or
anti bodi es thereto. For instance, United States patent
$814, 295, to Martin, Jr. et aj., |S§U@ﬁ;@@ Pafber

ORPL digiigted dp medergiseanceamsafionsiorintrapesiionst! timaryhen qdmaies@red ip
enriched in tunor reactive cells, their Prollferatlon and
t RS e dministird it The 2ekars sgpeglated foRtRogrfgeatizagionpf i y- |“E:!‘Eﬁtf‘ér
dﬂﬁ.'nvent'on is directed tg nmet hod for reliabl

P ST R FUHDIRCCiSs SHREiDEn f?neﬁ%rawpﬁrstam{ewn#oéﬁ% P%aéds a

mo fic | f.hod
.Prﬁ% ity e P B PAaERRRet Bpiol ghro ok i P e“‘arﬁs“ I
npwoL  of: l.abeled |
oL S PP St LI EDE R S G B aaed e oo

W@&meﬁgghﬁﬁhhggghgéygmkT|ne IS pern1tted to el apse

low ng the admnistration for the radiol abel ed | ocator

t 0 Prefugh6ites Bbh ¥ssu& OREARM R maleSEY, ﬁe)%%&ﬁ,hérﬁ blobSaME

and for unbound radi ol abeled I ocator to be cleared, so as
tHavd V36 RIRE fdr H&pﬁ@tﬂnﬂmﬂ:ftheﬁbﬁQ&ﬁdﬁgh@ﬁblﬁﬂﬁ bf indd Fh 160 pl astic
ti ssue to background photon emnissions in the patient.
Abdi@ibeled BrphdtRed @ sntBbdf IR0, FRLinPakd, BRfted Sat@Pmegsed W th
a radiation 20 detection probe for determ ning | ynph node
S 814295 sotiNEdtint, Jing alg dsued iSepaeimbef 29 1198 rdadioat adk@midtionloOERpIOr
by detecting with the probe el evated | evels of radiation
apdes Prichadriptunaodet gy deldss theifpreliferdatyymahd theichese & iggiveceiulli t i ng
such el evated | evels of radiation are renoved and
Sheripe c'p @ertiewdar, thripeestiopjisdinattedtn a mphpdsior relrblyghtesnivhg lsinple s
alternatively may be subjected to histol ogi cal analysis.
T'HQ?é gnrigkadds wirpEERchYdelsepdydef-HumepFreribelymphdagies. Blismetkade
& erm ned to be tunor-free by 25 gross observati on or
fregdesdhe S&Pﬁ%%d’ﬁ’éls‘”ég’i‘gé?PE""“&?‘%%@"&“@@@O&I@ Placrpdiglabgledy locator

roliferat reactlve cells. The

SHrbgee Cﬂ{"\‘} R i P @*&‘}C@& e Pﬁ”P‘G/@f’ég;Sg; 3?/[1833; cor
03 CT/ U
?grmrqj%:d % el 5€ fol-ll;wnagutliletaé:rnlendsm}?n?%éieﬁ? gogzgnﬁlgtgocéaltor to preferenhally

S are

lc(mcgﬁljatg H’Mn? laﬁﬁ Rl Vﬁﬁl C&@ fmgbo I au?]%tie{éa ioczgoxyt(‘) be ﬁleiared SRS o

neopl asti c {78806 ogous or

ase arlo e S S 88 ac, t
Edma{ tm § DR entlsA frcgﬁ &%{%ﬁ@ﬁ g&?% . I».At&” S

4) given such sti ce

Ba¥SorS Iﬁfm@pan@ﬁ’ | IRPBE A hat BARES, (i gﬁrﬁﬁﬁé &&sﬁ@ﬁm Qﬁ%a nt hout
exogenous | L-2, that extensive inmunologic 5 data has

b&&:ﬂoﬁﬁbﬂe&@rﬁ@tﬁmﬂxﬁ@hﬂﬂ‘l ode 83 dxhibltiad i CKdn g S tdiaBSedISI NY
~t'In-labelled cells (patient 5), but that it is too

&eatbripy tigeaingwitiehy proigfeienitid Inels @Onaibibg aOBSlymRecaniiteadapt | ve
i mmunot her apy net hods have enployed T cells from vari ous
Yyouh pals 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 Iymph 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
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that are stinulated in vitro by antigen-presenting cells,
particularly dendritic cells that have been pulsed wth
| urces of antigen. For instance, Pe et
K’?&O%?aé%ger 10 i ndependent, L-selectin ' CT%&US#O&@%&%Z
PR Badesee calfred ip theprescaser of Msreloukis-& api €7 Eppaslonal apidpdy 2 ed

during tunpr progression,” J lmmungl. 165;5738-5749
(%@@plast&,bgsep Hg’é mxherautplogpus o flpgspC ‘P’é‘efe rTf‘}SyatF”éE}é"rt ed on

f&%%f@a} ot ISR e %tﬁgfm SR e ‘1\63[1%%3% S
e S Erac?“e” Sorblngs o
I(E:t&j%ﬂ%ﬁ n&)‘llgcte:!jsmm&r%cel?ta%ﬁtikwgsm%gst1151 gaqnn"la% llgéit!l ce:illts gpgtp en9§

I'S report e se stu estocaraterl

tlﬁl?thmuools,ﬂ @&a‘g!mr% tglé%d81u31898(+) T cells naturally

present In aring weakly inmunogenic

t unor ﬁeceﬁt%@épﬁ%eﬁglrrﬁnéﬁ‘éra%y I’n'etﬂods h%fnﬁ))ye-g ch@ilsl fﬁ)rdihﬁﬂls @é{lﬁg

the functional phenotype of hel per-independent T cells,
ahsl e @Bu AELOR L% 81 Yot %énq:ﬁ‘é’s&ﬁiﬁﬁ &ls, oG aBtSd @M thaf have
eradi cate, like L-selectin’ CIﬂ(+) T cells, both
ebiogHlis SRRty ap bl s RS ¥ sati@n.| Fr snataﬁoa,meag L240 aft, up@pes- W t hout
coadm ni strati on of exogenous |L-2. Cul t ur e- act i vat ed
Lindepénder,ilrstlectiiDBCHY+ Teelle eith isrodiadti-naior ¢iicey srehamyvalyt t unor
targets in vitro, but secreted | FN-ganma and GwW CSF when
sypeiizéd dughg yimart firepdsaond d ol (165: B1581374% (2000), disrlespeth@tlieons .
The authors concluded that these data indicate that even
viluthhis gacensly epprieid on ¢ EPAGHNE caltsptsehvathdow bedegtive@iossont unor
growth |eads to |ndeEendent sensitization of both CD4(+)
a(ﬁB‘G%D@(m)"mgﬁéqama Heh Todew(TDEN] yhigipyapbe objurp pesiyesedanid cal | y
L-sel ectin " he tinme of harvest, each_of which

rAdeR e ga"éﬁﬁ‘f"if‘ te EIF‘{IWS”%’&W VUEPHRY 408 MFATTEAL oY Vnwtr% nt
t.and- al f f -12 WD, 2004/ 03366
%@%‘ﬂ?ﬂé‘@% i e A e A
Qﬁ‘el u%fe\{\not::{_/—se}; Q’l"'lCBS JI‘”?!Q nQIYral?queoscn %Oﬁj\ﬁ nd%lﬁ)%%ég

fromvario S

%& prg%uﬁg%gﬁ tl[l’lgp Lél?tgcb I‘é g{‘#@nmg TC?%Q—? &‘Q{Flls%ﬁ@ p)ieﬁ Ehe ﬁlncﬁonal
tpﬁ%%e%f rh@lger-[nc@felnbélt T perll 'lﬁdjw@{ a&o%m%iy d‘a}{&é}eﬁ C(Rlll'ﬁ c%ﬁ&istentiy

aut ol’ogous dendritic ce I's in a pati'ent wmth netastatic 5
eRARIE ki ﬁjsel&_ﬂﬁm’@bti(% PLARORIL sl plitbEsT anddRead:2fz 203
(200_0), descri bes a 65-year-old woman with a | arge :
SuHi@é Widtlolieortii RS RGN bR gabth ILReONRScHlRRL-sbibdig? CD8) T
netastasis of endonetrial carcinom who was treated by
icelfsuigi ronlysy rglév apanimqp Inggealin 3irq 0ot sderael IFS-gahmnand M ASF 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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wi th tunor |ysate-pul sed autol ogous dendritic cells (DC).
Extensi ve in vitro characterization of the DC activat ed

cells |ncluded phenot ypi ¢ anal ysi s, cytotOX|C|t
|"F1??°:9‘H‘é’l3‘f Gl ar 10 cyt okine secretjon. High c¥ ?W%@@W
was 0 M@ﬂvemlalg@h«ﬁw oflwman eagleqjﬂsmtﬂuwls Elemdéoy AP HDL

ai nst NK-sensitive K562 cells, autologous Con-A

| ’661’“&§t‘1§3d vt “5’&?? 6‘?‘16‘6’6 frem Emeﬁ%fcea?ﬁo has been reported. Thus,
vi rus-transforned nphobl astoid cells, Bl ockin Eudl
deREh £’t1? &t ]?%%{?P“Te?‘rai“% thergepis etf‘(;?‘:t\RB%i"Pti"FllZRa‘@Feé‘%

restricted. ¢ anal, %‘SI S reveaI ed

ey B e ot 05%"8%%0 e *&5@@6‘1*“8 RBsGEs al 5o

'L%Dng())(méma? Qaglce?naﬁ%ecol %)bs%:} Inve% qudli%é ;?(IOE des am )LaF%d 1& L 15

PG %th‘é"?ﬁgg I'u?ﬁ&lqum@é’ il 58 ch OH;%&R vé%fmecaEtEUIEOJf specific

Tcelsa I nterval s, In vivo

AdradhduPi L R fwhb B8s tI:atQ@w 1§fu§.’§@1§w1ﬂ'f ﬁahﬂ)l@%lqom celid ki Re
| abel i ng and serial gamma canera inmagi ng. Tunor

| RigAhihéajshiPuddducRsubiBaldicicanr O). EabRIVe ¢ Jivimhesyamn Was
consistently detected at serial tine points follow ng

et @i} D@clGdtddArbellsHAONRN € fhend@Pmalits] dytdiciditpAndintricBiRildr ar ge
tunor mass by activated T cells was 20 mnimal, as
eyyekitaieedtidnnHigh ehtdrRdkSly ©aScbeyved iafuiseauplighe nuxﬁcmcas,i banot
conmput eri zed tonography (SPECT) imaging. Cinically,
Sdgaibdt NKzsadsiton K642 eleautdogge Gonidympieblast, asiuployas BphitiaiBaed
during treatnent. Collectively, these results were said
torus-highsiomted hokphtblasteniprlss Pledirgistidi@DBamousyrbiod thatilgtic adiivge vhs
responses can be generated in patients with endonetri al
calrednss Lgridetedo T ureie dlow cherpetric anglydiq reyeplnd, igftatsizpidipapt may be
of theratpeutl c value in patients harboring netastatic
RrepaEiop 0 %*ﬂéﬂe&%\w Beo SBeht 1 aFﬁh(jlﬁ peintsaceliuls ZN-gamagnd B
radi oactivit 1 "In oxine |abel ed CD8+ cytotoxic -13
IS BEt P 6‘?@%‘%“? F’@T} BEFHG31Y §§‘6E?2‘°“t ‘T"a%‘éelaieg ]’Y tﬁ% iriopHE

B P E R A e AP PP 9 o el e d
ok By SRR no TR e bn ol oo 84

Qa‘é&%ﬁiéﬂ&ﬁﬁﬁ%ged DmpR&Q" aé‘éolns@%%&‘ Q4R LNORR ﬁmé {J&hyﬁh&gng

br east, ung pancreas, prostate, 5 st omach, col on,

QY i ecth)J@owb\%r Aedp Mi@Btiof @line! Iﬂﬁgkmﬁoﬂn%ﬁfy\é@@taie@@ celld %ﬁsﬂ u S €,
in pat| ents wth solid adenocarci nonas, |owlevel -

Gthindal, &fevﬁﬁiﬁ’ed'1m513ﬁ51dnm5i}@13rpﬁ§t&%ﬁﬁﬁmE&n}MtéQzed tRAbE: iiyaen
observed which are not sufficiently strong to er adl cate

t(BEEQN) @idgihg. TNy, stibifzation B5thaNaEe livdrknefmistvas Ebtihed dfiingal .

"Naturally processed class Il epitope fromthe tunor

arebtimg@nCollectively, 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 '**In oxine labeled CD8+ cytotoxic
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MJUCI primes human CD4+ T cells," Cancer Res. 58:5066-5070
(1998), reports that 10 epithelial cell nmucin MJC is

t a{og&g’?%7 on aden?car ci noras in anbunde[ gl y&"ﬁ(ﬂ: %/ggﬁfbor m
e L B8 R P
R R T P S8 e y " epeat ed epi topes on
that (ReEhRELANAH Sio SRIMECY ATk PR S DEBkn]
e R L T e b B

L Qdlch, 286h, af Wad, NRAUCERA fardet & bhomfrE SRORARS, f}e@&s%fﬁenlxss

gener ated when an appropriate soluble form of
UsigholidNRieMRarbi¥ias, Tove 8ldl SeliulaP M REAbA RN mERNQL S W8S Prusi | Med
invitroto a synthetic MJCI peptide of 100 am no aci ds,
e @seststrd, Fhivieard vgduyreRal sab@do banee thd @9t @mor. For
presented by dendritic cells. They produced |FN ganma
ainglanbeg Elilovold €750t et 4.y Natuydlly proceeded Whds Y.epildpe fréd ke dinor 20ig&l SO
identified one core peptide sequence, PGSTAPPAHGVT, t hat
eVIICT prgmes hivgan @313 Ghels, uacer Rest 58: W6H @O €10 refnyts klah- DR3.
MJCl is unusual in that MAC unrestricted TCR recognition
opitkeligl gptbpucpMELC] isexpreseadion eksnespicinops iom wnhérglycsldtaidorme an
occur. Thus, Mugarian-Blander, J. et al., "Intercellular
S SSYPE RSP prgnizgen i pERttatcsialio i aian. et HOmarraed that tee ed
TCR recogni tion of a tunor-specific 25 peptide epitope on
Aot 8(&“? Lagpecifieriupugs rippenses are foynd i peggnis: %@?ﬁ Gl whigo

1998), . discusses the functional and nolecul ar .
é&?%%ﬁdgmlpf ARG GRitoprs OB e SEUChnseip gy grEMGRtRglies, . 14
RO RR B SRR PR TP U R ST ey Ribeat oc
S0 A GRS Bl i
Mﬁ@@ﬁti CHY+ %I c@ﬁ]ggonses] can %(I, %elﬁlgated J}heg%é%go%&@%x&)é%@%% l(\)@f.ﬁ%e m

recogni ze antidenic peptides t presente

Wi dsBH. NS R @D 9QUE $3fn ] I AMEWIRIBGHY £5i9%0 § Q{am&%&@&e of
APC. This 5 NMC-restricted recognition i s nediated

tpbtiae g1 0b Ax@ind (Irls GRFese P ERXungiRQE A8 thidof rbatd P{@sented by
antigenic peptide by the T CD3 conplex results in die
aleddiiadell© Thefprddied TN gidma\th@had mod@R€ a@k@yifactivity. The authors

si gnal -transducti on events. Activation of the T cell

@lst idemified yncrcers péptide dequendps RIISTASP AHGUN, thun ellicits ARG Hdnpt vienal
activation of a variety of genes that lead to the rel ease
dffis presented by HLA-DR3.

MUCI is unusual in that MHC-unrestricted TCR recognition of a tumor-specific
peptide epitope on this antigen can occur. Thus, Magarian-Blander, J. et al., “Intercellular
and intracellular eve;lts following the MHC-unrestricted TCR recoguition 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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cyt oki nes, expression of new surface nol ecul es, and
rmturati on of effector function. 10 Magari an-Bl ander, J.
et al so note that they have reported preV| ous
Ni\%?"‘“ﬂﬂ%? %Stricted B T cells that recognize %&T}E ?%"36"2
eHPPoBE isHeNverRitope PMIEC Thip %@%@Wﬁwaﬁéﬂdgmlyteeweé@@ n
that is expressed on the surface of duct al thelia
c%‘f%’%‘“&@%P?ﬂvagl°1°€’éﬁ‘rféﬁh%*ﬁﬁwﬁf’§seé S bemngto ML Ae it i .
e hul alyel | ul ar_ domai.n i s conposed of a

F\%‘é?ﬁ aﬁﬂ%fpeg& SF O PEb TR trentasmie ﬁ%ﬁn des &t &7 ns
th t t d
PGenledi anagaoyeeozae%%wfé”iﬂ%%g545% AT O
t
U8, M 0 0P LS
t ARLBRLERBSAL R ﬂf}@éﬁ'ﬁéonﬁleﬁ %@ﬁ@ ifthd Ry gfm HARPOLRSS G

epi topes directly to as rigid structures that

hyRarss fife-eaadction bvepl Q&%%@ﬁ ot 10611 WMl &G 'S -
Structural studies of the MJC tandemrepeéat protein core

Usdlifgatsy MdtbdcSpidad hdudRion bRl RGPS gaRls MAM&A 6NNl Jefeh®B dr t hat
the T cell epitope assunes a stable ordered structure

top@kindsoax psssin bOep suificOmntibdicf) gndagdratdl of @rtendagoB- t ur n

hel i x structure of the pol ypeptide core. Mire recently,

act i vidbgaom-BiindbiMCEL ahalsd geths geg hdve epait pretididhi on MHC-

| ynphocytes in vitro by incubation with an

apiesapelioF elehitivgene p perdde @ltgren MG hoyte Ipresendatd on of

peptide, using separately prepared antigen-presenting

EBrIPEtoin tha igrpigssequdbe sedack gfrduetelrﬁplalehal MUShs wegblias opes. 25

Thus, Wight S.E. et al., "Cytotoxic T |ynphocytes from

(SRFRPRAtGH FoHls el fsrmaprisinm Shedhylk of its extricaliviel dbyaimisicromosddidOr
and a_nucin peptide nutated at a gl ycosyl atl on

éﬁ“ﬁ%ﬂy regeated 2;arpipp asepaguGaes §Bteopeiny bisd odlpiae oie MH
| t hat
SRR b Pé‘l‘%‘gfl@fa&gﬂ)WFﬁfﬁﬁ%“?P%%W@éWé’% Rosp iRom
| ood I
R T
gfop&HJrIBEtMIEEﬂt rdexﬂtrép 4ré§gf? Qgegy%a?rﬁ)ééfnh%z%eﬁ%%)eo =] dlreclslya}t ed

usi Nng nNono- nucl ear rom ocar cr'nomas

&fe TORQSSLid RucRreOWA WY pasd BSREFhS ﬁf&lsl}f?twh' ﬁy lqglc(nﬁ;lecﬁiﬁp ative

MJUCL mucin tandem repeat peptid am no acid

Sivhdiutal Bthdids)of Bk WRIC1Q4AERE rothiH 08B udiddls n 22) »
(b) the nutated (T3N Dot qu'%’ fﬂuheﬁybépaae% £1l>gnsZ

havodifithed ettt AaT el pBopd kidemds b sidble &Herécds)rudttllre %aﬁt&ﬁ% looigh €
CTL stinmulated by each of these four conditions were
proedting pag the kxtex@ENB-uirmHielvesrettyre bitke (Chipesitic sad. at ed by

More recently, activation of MUC antigen-specific anti-tumor lymphocytes in vitro
by incubation with an epitope-presenting peptide alone, without presentation of peptide using
separately prepared antigen-presenting cells, has been reported for certain MUCT epitopes.
Thus, Wright S.E. et al., “Cytotoxic T Iymphocytes from humans with adenocarcinomas

stimulated by native MUC1 mucin and a mucin peptide mutated at a glycosylation site,” J
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either the native MJCl-ntrl or (T3N) MJCL-ntrl showed

5-10 tinmes greater cytotoxicity of 10 a breast cancer

cell line that expresses MJCL conpared to CTL stinul ated

Y%7 anti - CD3+ IL-2 or IL-2 al one. EattT%¥dB%t%%0n

c e W PWOR discre thaf NBC binficieeptides Sﬂalﬂi@lé ICEOtOJbeT a

gene famlies of T-cell receptors, inplyin

ol gbrerte{ ST LdepHEREs i RdegoqacHomEY Pmtlﬂralrbé@é moe‘?q“@ear ells

each. Thus, @p Etlde stinulated T cel showed expression
Bé{HSbPB}?f a@@p [Yaph negR WWQ‘S%FWOBH&ET@HHSAWWB %é‘&%i c

Further, these authors
: 855 P e Moa%%'%r Eite 3018&'?%%%%%00385%3& gfbreastor>

i.mul 'ne restrict presumabl y
DBl b 1 AR 0T R G A s Rp ST

d &E‘@(ﬁ 1- I\Hgf) R}lu? ye@@]?t luaﬁf’;}ﬂﬁlgt{ mte%ﬁm %t @ﬁ%ﬁ%&%ﬁé@%\g3&%&? L

from or wth ovarl an cancer S extended

bﬁﬁtri F‘Igs IL@r &%8 %mbﬂ’ﬁYz%@&n%r(ﬁ)S(pWsllgE tcr (d§IL-2 alone: TlPtﬁTlLlshlﬂﬁ’latetg
"Adopt i ve | mmunot herapy of mucinl expressing

asgeaaaﬁa Ehegerf&ﬁa&m%ﬁsmemﬁed&hm&ay ﬂfbhﬁﬁﬁ%x%’ RRECTRALLPRES @J
bl ood 20 nmononucl ear cells," Int Mol Med. 9: 401- 404

(2062 native m%&h@MM1 &t ﬂsumtseﬂ) tieE PRAERAbBAiLE of
nmononucl ear cells (M SHWMC) from patients wth breast
calfteRt cancacto tikeiede Yxprekde SN E Ediirell @ CHtRRREE bEkidaahid-C,
severe conbi ned i mmunodeficient (NOD SCID) m ce,
esDBnitlecdr Bul alonediach ncubatioh edrd{iyn prackedd OTL gitodifferent variable
adenocar ci noma and prevented tunmor growth in a nodel of
npeta goed fangfilis@d Tecll kieBelvGmelying i ¢lizdclsplespinkion dfpdindtedETia
human breast 25 adenocarcinoma cell |ine expressing
raReRire fondarh. Phugpdptise-siitudaied T astlesheweadsmpressinmel cyloNkiSHIIS wer e
iq%ected LntragerltoneallygﬁlP) in NOD SCID mce after
FRidhgvas pofiindagsd by nongpscifgianipGle} erdBEesrimpltion  Saiss igs2pthors
tunDr appeared after MCF-7 were injected subcutaneously
(8™ of QP%T“Y e P’H‘E?‘B%‘éeo“‘ﬁ‘gla%%é?‘%*d” # B° g

Tpfes"laf%i'y R e b AT e T %w&reaﬂﬁaém |

SHMIB 5 430, AL Pl 0 e R e
Iﬂaéssﬁtn%&tm mr e phaeet £ hir Oﬂa H@hﬂﬁ&ﬁ(&a‘gy BfThese

results inply ™M SHMC can’ prol ong surviva ut not

Ghtlcf1 RiR ssfd @eﬂ&e&@no@ﬁ@ﬁitﬁ]ﬁu&f 1985uRad Rakh feripheral blood
adenocar ci nomas. However in a- mni mal di sease node

trhidiBrucBiQWMs " INASoPREY b4 (24db) Bdhew AhGS1cRALERMadiO-
6, 600,012 to Agrawal et al., issued July.29, 2003,

Memabpoitgc inBnonuclear cells (M1SIIMC) from patients with breast cancer, adoptively

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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l'i pi d-nodi fied nine-1 derivatives, discloses a nethod for
generating a mxture of activated T- 10 cells by
combining a plurality of peripheral blood | ho tes
E@”Wﬁ%h an antigen-|oaded |iposone to /032602
ahrogeppehodEedMAB( gvercdniebted gwHoRtmicagLyt(BE)- Sumtivay efnsm@aad@dts
PBLs with a naive, anergic or menory T-cell, to produce
afPmpeted Wé@swomlssﬁewemm%w ¥ ey slogice.dat i n
vivo or in vitro. The antigen-|loaded PBLs and activated

TS Png Whetheg B’éwféﬂ disqesed M ﬁfgﬂ% cotieedy NPRSELD Were ivjrgiehvithn,
ve use as C ul ar vaccines for treat nment

ol d oy L SRS g et i

[ SEEBRIEERH S LGS ANTE aggﬁa{ 3 gﬁggg@g% el R e

nﬁ{t Y& CII'e fq%H S%‘]]? ﬁ'nt]r}g br!éaurmt gross P n%a M: aden carcm%mas How?\i'eé mgSTLf 0 I‘

invitro sti Ion O I gen-specli

rs&mmgenh&dmm%mwgg@eeﬁahed “that DCs are capabl e of

i ntensive aggregation wth unprimed T-cells and express a
hi gh deistyes PieRRE: m@bmtmg.%weaﬁ issUE iihéf% 2863, fe1 AR Gko

B7.2. which are critical for stinmulatio nai ve

r §8d-inB@fichnaR! 1l dBrivaliRWeN&Bbses HEBNEDr pelerhg a &Hﬁ&é@ hethvBBER
that DCs are not good candi dates for (1) determning the
| GFIRBYRgRbina h pluafity vEetighd@l eRYniBscylO(PRLEHHAQH AfbaPY¥adedNd
(2) stinulation of T-cells for expansion for adoptive
Clglobontehepradnye antigenildadgl FBRgatidconibléng fHeiatdgen-Raded PBL e #@ta t O
generation of antigen-specific CD38.sup.+ CTL responses
usivagnedEs or iwrenr Teatigio ptoducAgr aviedtcddtceBl Such tduieatidh Beheised

i nvention provides a nmethod for generating activated
Tugg|vive or ip Birre. Oikp pritigenrigaded BRLs@uhdstivsted §-cells, prepared according to
Ilposone encapsul ated peptide antigen with a plurality of

BT PERE efiivssB T Wﬁm‘a%wéés cellas esginesdordisptimges of ¢apest end
an sentln cells; -17 WD 2004/ 033667
eﬁ%@aﬁgﬁ@g%@ R ERIReS T %éfrtg?uceﬂswf%féme@

ai en- ant| sen cells;

d
‘“‘51"]13 SRt erﬁc .vg?‘eé’&g‘%q’ Ca 190 s Trdls eaffb?tﬁ)& bayg begp “éeldep
di t d
Shhpcl fie il qg}oa?*”%gng%% gnebir e RaRE E@a@g' Bhel per

%@égkéed%%cp&% Sof %t#ﬁ%ﬁ%?r M%{ \Slkhq;fnél%ae%&a%e 13 a %%?er‘?% At

T-Cells are cyt tOXIC

t - .
AR Ry (§chcteQ§ry RloREAMSE du@i ks 8F.1 2udPOPHLALL QR cﬁ%ca%héula\%ﬂll ch

peptide specific, activated CD4+ an

W Bai @OAERAL-8ls. I wiel, AQralddl BA! AriRE el HAADYErelof ?Joli s with
PBLs (as APCs) that were previously | oaded with Ilposone

engiapsoal] Pabeptifing the inAlnogRiRy ofvirionsRptides for RARRGI
the invention relates to the generation of activate
EaE@) dtimulagonny Trealis\fer 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 ef 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 Iymphocytes to produce antigen-loaded antigen-presenting cells; (b)
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T-cells, nmenory T-cells, and anergic T-cells, or a
m' xture of all three cell types, along with 10
$osorre encapsul ated antigen and aut ol ogous whol e
PPHEPSY” bl ood ITy hocytes (PBLs) as antFgElp2003/032602
pF‘é%té‘H{‘ﬂ Hiye eeAnprgic Gﬁnﬁ vt saig psiERycdlgadedsantigm-praseng g lle (o)
non-tunor cell specific antigens also has been
fsgle?w‘é‘faateﬂ eelfs ﬁfgwé'ﬁéemblﬂfélz%fﬁfep (&3, Ingfurghpr cmbodiment, the
"I ndi.uml ag ﬂ %r'gs nsitized T cells for diagnosis of
gFPXFHioR RPUEE R 2 giad ac%’?%%"%’ﬁ“ffé’@?‘}” ¢4 oses
t hat..t he 15 [.& ed ex test a
R ] ﬂffﬁfaﬁ gl Sﬁfgcggsa*f o oS At
Lf]ﬁlg)gr a*]é’el&tgg to BRY #o){ucg q% g?e ulatidr Af%k? ?%}ep sﬁe’:‘cgi%r ac[%gatcd

was pe orrre rot opi ca

Nepyeyha OB TicaksSwRc 4\ End Q00 v30 1 Acﬁwuﬁga,(ak‘g\ﬁceﬁsa&lﬁl Pt he

recipient. T cell suspensi ons were prep from
| weRbOG daswds pr&@&l@l?( foh@ea Wit SROSd énbaﬁﬁﬂatéd%tfd@mg&ﬁ% had
acutely rejected ul I -t hi ckness skin graft
Cdthtr enSdict UistiR@ntf rofatch @f B9 geﬁﬁhtio‘ﬁbﬂdchvate-ﬁheceﬁsqﬁﬂg Asbon
was 20 incubated in vitro with ""In oxide (1 nCi -nl).
aTl-cejlsaheneiy T-edie laathnegic T-SlS fransk 0B ofANhad @il Bgetong w6
cells and a total radioactivity of 200 nC was
dlitwsomesnepaithtad notigaverd ouslbgous vimlaadpheahblomlynghadyths PRIAY S
after heart-lung transplant. The traffic of T cells was
f aslantizpepteserting yéilso and in i sol ated organs under |arge
field view gamma canera. The ganma canera reveal ed
r adi oHerdt Wimphocyies fohienagipadfnosmet delh gpePbs intipes atd haebdday 5
when the heart was actively 25 beating; no radioactivity
v%%lolsf‘é‘v Eoninstances Magzeni<G- ek gxdméahe@é gesehtitizgd Gedlafig. The
stolo showed mld to noderate cellular infiltration
R D SRR MR vt e e IS
%904/(933667 PCT/ US2003/ 032602 The égn{}ﬁgctl on of
iR n%"P%“eeP S el ’f‘i“ﬂ‘éﬁ“’?m&’éf"i (553 Rt dggrosit t

wh th
S AP AL SR S AT AR B
ﬁth@@ apfﬁe &oﬁgr%éﬁe%m (Yﬁ Pa\té 81% Pﬁ%{gm{lt_ ﬁe?l sg‘%%%llsmg% sed

math s are known for 1 magin

'%g%hg@ frbXR H¥ephilcBls of %&%ﬁfsenﬁﬁg@f.ﬁv ra% tﬂ-at hacFqutQk/ tejected

allium67 scanning 1n early

IfPh RS BIC @G, ChIl 468nt(at 4dWstcl B £ Fd(di)@&ls/nﬁ 3 E’Jssengf)n was
scanning abnormalities to correlate with i mmunol-ogic

Stcalgated gy virr&vitin' Muedde ME‘EICl-liﬁ A qWer l{bl@@&)l,susgénﬁﬁh oses the
use of galliumscanning in the treatnent of patients
wpritdinirg 403 10Abcdioand Koutdl radibagtiviet of 200 mCi'vhis UdhigiBkred intravenously

to cach 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 radicimaging intengity.
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cobalt as a | abel to study |ynphocyte distribution using
PET and SPECT," J Nucl Med. 10 39:836-841 (1998), teaches

gﬂﬁ%ﬁ@g&?znd SPECT al l ow the study of the ﬁkﬁﬁé&%ﬂ&%&ﬁsof

Lﬁ@ ] s in living humans, Frovided t ha nese  C

al THEFER offudn-lobelad girenaitiped t ells s ablerpydetiel e FrieFtion @565 bes
the potential of divalent_ cobalt | sotopes 5Co2,

i Bty s S g Sy ol T otab o Senal ey PEr By o
fg&léfgﬁprjcydlabeling | ynphocytes. Still further,

U ed* St 4t €8 pat ent No. 5,840,859 to Lanbert et al.

| sS ue@m%!%yg‘[,;'%% ?Jdio?aﬁél—bgfs%g %bth(%js %r% llq(l)sw% or]fr?la ing. of pells within the
(am nostyryl) pyridinium compounds for ﬁ%&iofa%eflng cel

LR o853} S Syt g el

CIRIFRA inihoABdeREEhCH Gl Sm'vﬁ;ﬁ% ¥, FafurlT Bl Blnhing andtiaflies @3 Ope
such as 11fl ncgr 3 nﬂc,eghelgt%d by a %8f€%§@%§3§|ic

airblate WA RRKhol8Eic stabing, "ICBA Nhc hal15294-82q oY > dkdRBhRcHt &S

| abel ed in acco%d ﬁ%fh the discl osed ngthog coul d be
Uttidm fs@bnihdlin e \t@atinyiTphfatntsQvith (0K | A1, &6@ IC ki A ‘C©alalehdT®I NQ
of |ynphatic malignancies, and 20 suggest that the

ot a0 8 latk]l eomdp lymgsocpaistiBbibacen g PET Al SPRCTXII MRclagedt he
preferred agent w th which to | abel cultured I ynphocytes
f39r836-FH 1 99§). rethestha PET amdsSPEOD mivwphe sordy bidhadiopbiutivect

i mmunot herapy. United States Patent No. 6, 146,614 to
Freshacyges ndiving hpmansapviod/bitithese ctllls are@@Rately grelablileders vied atdo a
met hod for determning | ynphocyte distribution and

tiiedes desaeipesdhei prteptieheoflivglent popaly ispiapps K TRR)T - HfEl T hiaforPET:
lsabel ed | i gand capable of interacting specifically with
£ {2 s FORTPRE Tordebrae Typheraier a0 feeniUpitsd Spes

that .the | abel ed l.i d -19 WD 2004/ 033667
Rl 565 aemben e et SO0 d 4k HP et
I h , [ ti i n..l.abel I h , .or, th
(Rt Aot PR e TSRO NC P 888, 4 t 1 0
. he. b6 Chad | d_interact ith th ,
F@%ﬂ%&e tgf 1(%“!33%? 5 JI Iogﬁif; b | che. eaénachsrlors%\é\%n&r{s%lg Sne aeﬁLavatleﬁé%f e

ytes resualting I n’labé

laaRelif tha Y aRROGY a@SInﬂ!;)@%q@m@g%gpﬁg%%@égngg%Lﬂ et NE

distribution or trafficking of _ ytes in
N Rach HRRAIEM zohSy: Aiftb &K1 B85 iR YechriB4h BE dis&@s%@fﬂgﬁodf Bhid pe

di agnosi ng the degree of progression of a disease in a
e e iz My 1 ERhedyRE tAbIng; dhQin kR BingSf ly)pRie fidfiggancies, and

distribution or trafficking pattern, for nonitoring the
seg@ohaehetdisclasctl batippyds inay BEaAY g ioRige & thl js@ase agehor
evaluating the ability of an agent to alter the
ohiith thickh etlabelrpuigred Iymafhiotyeds ifan gnaging gaphis eetaecama @ivdtohddptive
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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identifying an agent useful for treating a mammal having
a di sease, are al so described. In 10 certai n enbodi nents,

the mammal has a disease, e.g., an HV inf
AR BPHNEYKE  di sease, an infectious disease el%'j to3/Ben2

riicragn drtey witk e Lymphprrise yeswEngdn libald, lyrgphgytes. " é‘@l lqbgled[igand
cells. For certain enbodinents, it is preferred that the

RRAN AR R R IR G A A
b e e e e A PRy 5 1 2
raédténé%?r%d o fhe nocin%%aghead?s‘mbt&tgo%# t(lj‘aargck%rg]%l’e 2o p%ﬂlefdhr%%e cs ma}h
dﬁfﬁﬁﬁe@ﬁe‘a B %@Eﬁf@gf? W?S%Rlﬂh%f‘ségw%ﬁ%mﬁﬁ 3
e {}g b%@e@e%]nfn S ynf;ﬂ%@la alsfibuR bk Qﬁﬂsziﬂg a

|strat on o nti gen- speC|

| %ﬂ&h Q&Xﬁ&)ﬁmm@ RGP % 2 dRGHY ¥ ﬁﬁaﬁﬁtalﬁaﬁﬁ‘éhel BseR] f@z! RRhh % om

perlpheral bl cod .nononucl ear” cells of the manmal by 2
exPAANEF a5 WEeht 6 Bitek Bre HiGriBuBS M dafiRkih @ yneihsdeRad RN

i mmunogeni ¢ epitope of the cell-specific antigen and
digér@fyiignh Agnd de€uldbrSlestinp B nh@ial Bhvidghaliseab ateatho yseiacmt es
in the manmmal by imaging. This invention is based in
p&fiiin hbdifxent,ahd roamnighe p 8isatd, ¥ g, alFvieidcgon ppiuedthated by
the inventors: radiol abel ed activated | ynphocyte
pdipeneniidrsodidisest, ech mggnmet Toe yuppryi@sasipecs.fB cllepi T ope
are useful for diagnostic approaches of this invention;

- 20s. Y cpOvsdBeTs. PGTIiS2 0ry thd 2erRcyies aeh-Rdaglopitivelsaser an
ability to mgrate and attach to the tunor epitope to
V@P%PPSFIM%VIIME%‘I%M@P b -ecrn aatihofy. &84 3 ROLISlopH 2HIPOBATRi ty to

tunmors (for

the localization of very snall

i n@lﬂﬁﬁf@bﬂﬂﬁ@ d3, egmPPthCHT BAReriapy anti é?f'ef ag autfpofy fEagmEwd 4y o

f f tif k th
PR AR %&p%%gﬂn‘%%c ey ohE Byt
d ti-
Segpegzrgbpgﬁilﬁm ocy €s ?%ﬁﬁlﬁbﬁ anlls m%cl:gl s
a0 | v Skaontleh Bl SRRIGRN 6 AR B8 14181 &n\meﬁ Gohd he

t her

anmno a sequence O mucl n pept I or ano
ta’ﬂﬁ@zﬁ P thinQfd by administration of labeled anti gen—spec1ﬁc lymphocytes, preferably

activated T cells obtained from peripheral blood mononuclear cells of the mamm.al 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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10 Accordingly, one enbodi nent of the invention process
conprises: Lynphoid popul ati ons derived from patients'

hl ood or other |ynphoid containing conpartments would be
TP A AP ed agai nst a specific tunor epitopeﬁ“@ﬁ%ﬁnmggn
muci n; Thestgttelsiaven abiiinsisttecad tachip the gumes eniisreds whigh f or
their ability to kill or 15 recognize specific tunors in
vitroﬁm¥H@mé%¥W€ﬂied popul ati ons of |ynphoid cells woul d
1di,um_oxi ne or ot her

be radi ol abeled or "t ed" with |
simlar radf o"‘iegs&laﬁepa@ aﬁlﬁg\ﬁ ‘T‘I?PBW ﬂﬁan‘émpzﬁa‘?"dﬂféi%’éf%ﬂ Cugry (or
woul d.b deé'bl\tll ei t i ntravenously or

. instance. eril?gi eger .
i nt raparTfone Y MEEEsMhal cavity tunors): 20 The

bi odi stri but,i woul d .be. noni t ored by. nucl ear i Cl ne
Por a5 houte! S U i SadBint PGS B e Rt wllis oS
spot s’ L. P [ r). prostate screen .technol
ooy tiohdi oGt SRRt RN ERE B SR ER TR yolch P R
MR | GBEERG bbicin IGH8! SlolGic Ty hASEE blig, yunor
at these s?teg?ggﬁd(gkésg iﬁ%g%Qmﬁgéﬁﬁgﬁgggﬁ%%g%%ggi Wi th
PET i hRg&SinfRho it hdoli@NRlived 80 il Mo 984 seyfeh i

D004/ Baaaemhoslhl bk ol B il Tikno Ad sy %e\%?ﬁﬁ“ er

appr egbipepdlc bhabmsts@nRndeltese non-invasi ve di agnostic
nodal ities woul d prevent unnecessary tinme lost to

Sur gi aadordiRByIfR kRbddient & 418 invedtioh BlocRXPIPHAL:0ry surgery
that identified no netastases, and facilitate the use of
nor e ef f edyinpte@idpophditiobd degvell fromphtiss’alldod or dhes BapRoid S
detected, e.g., in new locations after treatnment has been
i ni ti enighingBpragpriosits world! eptilngatsd agsing g sppcifé timorepBofeSs8¢hoN

t onogr aphy (PET) al one have been shown to dramatically

al ter3dMc# cal treatnent. The inventors therefore believe
that this _present nethodol ogy alone, or conbined with

ot her t ecROIBYeddmplieif cclls wpdbe agserpdifontheinahilingto kil

det ecti on. as Il as. better staging of cancers. Initia
cl i ni CHBEMET WEHHEIBU® Y'HE% nventi on nmet hod have been
disclosedjn Phillips. C A, 10 et al., "Trafficking as
a consi delrrﬂé Eicg‘f?tefi ROI%E'S?{F PQ@“PWH%%W@P&’&W‘O%W% e%ggf‘i%e
rout ewﬁ%f Indivm oxine or other similar radicisotope in vitro;

The radiolabeled cells would be delivered either intravenously or
intraperitoneally {abdominal cavit’y 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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adm nistration affect the delivery of cytotoxic T

| ynphocytes to tunor?" J.Jmrunol. 25(6):S34

(Novenber/ Decenber 2002), as follows: Adoptive

iIHAEMEIBET apy using specific cytotoxic T | ykiHERYpEEe2

( OrLipveptorsdrtherpprediiteviaimt ade of these agyinvasivedidiacktit modhlitds voyld

residual tunor after conventional 15 surgery, radiation,
i@ aEheneeHay By lostiheraikelypqipdration.sat, altar prplasftory fiegery that

adoptively transferred CM preparations, adm ni stered by

dideptidied pr mptpsissessnd fapiligie thsagepl fﬁomeﬁwlwn?%tfwaftw in

ve npnitored the venment in vivo of 1

P it h et dar art et feamendps tegh e et

t t f thes
s ML R BEELR é%méfﬁpq’sﬁ% op e o B A
Vﬁ[e?ﬁi?uc!ﬂrge!\t%@]ﬁrﬁ“ﬁ lglv%lqt é‘l[eregr ervg It% r sfentar‘ﬁ:e.tthog(ﬁ%ﬁyal[c))

| ynphocyt es were adm ni st ar e

cmeﬁt;méa%{h%%ﬁe&ha&@gmmch B @&dw&ﬁ@aﬂé\%&}ﬁ&t@&mwwﬁ ?gB

five ovarian cancer patient recurrent tuno

| D B6:28) of TG Pr ot ocol was written for two infusions per
nonth “(one radi ol abel ed and one not | abel ed, over a

4- Mo N tdikiaP 8@ udied Qﬁhe?lﬁvegﬂldﬁ%e‘é{)ﬁ hbbde® ﬂls&.f;se& iiﬂ@’hllhps C. A,

i ntravenously administered CTL preparation in thée breast

CA AL, e TriHidking B ScondderdivPin 6lptiRfimAnokHRAH Blo@ibddnelritkACYt €
scan. Quantification -22 WO 2004/033667

P2 003408 26 Qdiver bf dyloexid Toghmbdyteb thtthdd " QY BmunbIme

reveal ed that non-cytotoxic T and non-specific cytotoxic
CBEN)S34{Nbvendter/Decashlber 20000adtfolles:. The details of cell

m gration over time will be shown. In the ovarian cancer
pat i eAdeptive imenupetbarapy nsingpecifigictetoxic Eivaphapbe(CTIean
intraperitoneal |y infused, radiol abel ed CTL preparation 5
est abfirsifaataltheragydeendedip FI@UW@PMHIHF aftgsgorfvpntional j mage,
which refined itself over the next several days and is

uni quE- BdeiPnyRt Fefether e ThW’éWE?ﬁPaESfEﬂS obthet he
perito I QXI el % 1 hour and
appr o§(cr I"}’?‘“S&‘ﬁg/& gTL ﬁzfﬁdg}"a‘ QFIQGO“@TL

prepa ons k ovvn n; CT scans)
Al t*éﬁ%*r’eeeagmﬁ%f?‘ay eGPt SRR AR 54

et aSEa363n: i mmmﬁ&xgm ot BB b D8R hrca T et

bi odi stribution of ele prepar atione of
tumor mucin peptide. The blodlsmbutlon 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
turnor (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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-t her eby

specific cases for breast and ovarian cancer patients and
the fusion of CT scans and SPECT i nages for an ovarian
case will be shown. Recommendations for CTL delivery
WO POOlES3ER’ scussed in detail. In view of thel@H&e3/0§2602 s
an objat&e bisflisttibigion preetirhd vvaledthgmovcdaoxc T afdeon-gfetiBet | ve
and 15 easy, preferably non-invasive, nethod for
det ectRigxic &5l diggerdsaftic o tmer Jhrdetls of selbmigiatiop ovardiniey at ed
anti gen-specific |ynphocyte distribution and trafficking
i n an BT PPy dp the praripncadssraiets. Gppasem wef 9tBe i nvent i on
to utilize ] i.ng techniques to determne |ocalization
Bl ]

of a &P Erepal {otpsed radiptebelpd i U eparatien act i vat ed
I haocvt.e distribuytion d traffickj tterns. 20 It
R T L A T Ve T
progr %%ie}&gevglfa ﬂ%@sagélﬁ%nii & (8l iartlxgt;t.v. %lilﬁaolv DQ(XI[ cgu?gtetgem ning

| ocal i zat1 on o% cell- pecf¥| anti'gen from an

i ndi vi eurs is@6kd a ) ISt L i nd

traff ipgri@n gﬁpgﬁdé}r'{%gﬁ%ﬁhlyllwggg%{ g?ngggﬁs éﬂc[?&%w 9@5%

| nvenbg glrd RadidlabBVAEHAEaaliGis ﬁfcgﬂzﬁfgg %é?]ogxfn ! (%Bfn%ﬁ" for a

di sease by assessing effects of t erapl es on

| ocal kand) bRio &kas@otGRlvlondPRGhifiddCs Aol S8RAL M- 281
activated | ynphocyte distribution and traff|€k|ng

patte Em-ﬂeﬂtoﬁeﬁldm tiidRirSution 3BraEM 2R 41D Er%ﬁtﬁazions of

PCT/ US2003/ 032602 Accordingly, in one aspect the present
i Nventpedific s Virdesst andRiran cinfdpatdt aiictgiandcTt aaal i zi ng
a cell-specific antigen in a manmal, such as a hunan

bei ngandd&FRET ingdgergfortah evasitueqse with be shoa). Rebtnmendatigns@ar | pher al
bl ood nononuclear cells fromthe nmanmal ; (b) exposing the
peri phék ddlivesy willbedtisprorsdoideil- cel | s to an i mmunogeni c
peptide that displays an imunogenic 5 epitope of the

cel | - By of e abgye jitgesm obigpi@bthe insemgi b oprezids yeke, ¢ifrative ind

I hocytes in the peripheral blood nononucl ear cells
u%gpe?rﬁ%%gm‘?"g‘é‘f@%% E’E‘i‘e‘?q fer detepting stll-werific Adeea By decdntuci ng
S AP A ABRR by e TRIBG e b 70 0 1
ot ook Bt areg it sHERPRIUER iathfrno ind Pl o
L

am&&g@ﬂﬁgegghgjc T lynphocytes in the manmal by i naging,
etecting and |l ocalizing the cell-specific

ant i geR ybtRnddleotRNBT e 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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In some enbodi nents of the invention nethod, above, step

(b) of exposing the peripheral blood nononuclear cells
he imunogenic peptide is performed in the presence

d’fo?‘l‘?f’%’r’f‘séukl n-2 (IL-2) to facilitate acti vty OR"P32902

cel | s Acqadipgly, irAng gwent 9 presesiiuigntion progidesaipsdoil fy detpreng and

pﬁ%%ﬁheral bl opod nononuclear cells (PBMJ) to_the

i BE RlePirdsentsen ind nherrb MRt PYymatiRtitgFoRpEdnethersipe

tide to the peripheral bl ood

e ’ﬁgﬂﬁa t'%? P%%Pﬁtfg E{RF‘IG ‘H‘BHP“"EH&FW R R AT (Dlexporige the t he
whi h h . .
Rl bBhubRer 815l By bsll A0 R PR i

0 B gt YL bl AR Bt e 20

S%ﬂg%%l F%%@&no%ﬁlegr%algglgd I%%nﬁggn-s L (Y\@hva%g? @lcreb)é (o YEIg_naﬁ d

ClBvatchi-abfleh SpeliBs lihd '
T- cealtel S leélenaJPBl\/[:T gﬁ?ﬁ&%{éﬁ?ﬂ%@? éltﬁeglgltl)g%c lﬂgiﬂﬁ%@/t@g% b%lﬂ%

aGié hiffigendpecBRtT 108 obtB AR h 1aBd ask h&ecfaﬁggﬁnagm% hgse PBLs
were previously |oaded with |iposone encapsulated peptide

adilivirg@dniag tha laBeledSRPRH-SHCIfiC T lylniph &y tehRhnal Q@Cte)td&enmmng
cul tures of naive T-cells from PBMC thereby I ncreasi ng
2t5e dikrabutiony] teNatelzd afigénhspecilic@a)hphad/ds Wothd @4inrfdl O€@RGnANd
also the risk of |loss due to contam nation or other
ctherehy sleteatihg prdidcalizing thwercelpspe@fid antgami thée piemadel | cul t ur es.
-24 WD 2004/ 033667 PCT/ US2003/ 032602 . Al so advantageous
i n t hie spipeeehedinienty efithd ipygntion ntefhed, gbwe.ofep nbi qypmingeci fic T
ynphocytes that are cytolytic for cells that express the
d@PPhe?b‘éﬁqdﬂl%O%lﬁlﬁquféh 10 tniggnuneapnie paptideds pegfomed jrghagpresence

| t ot CTL bi nd
q?ﬂ%%@?@%%9L¥H§ﬁgﬁ%%%§T%T?¥#$°éﬁntféegagpegpf|gn;ecelIs

LSMESé%vﬁntg’%@usan%@@to? ?%fs%wﬁv%{%ﬁ%ﬁﬁﬁpé?ﬁ&?g%%s wBMC)
g ? éP%mmPéaﬁfF il HW &P a&%’ &Hggéwgggfg%@mﬂétPing
Qﬁe Mﬂeﬁﬁﬁo&?@ﬁbﬂ%e& 11? oc?:?%tfﬁ%g addq%g cct:'llh ?o tgc%l’)ll\%ééﬁaor to

anti gen spec e FIVERT FOR He

GRPRY S Nate AR QGYdp&ric A | ytes b TRORE %}53 B tf?elr mamr?al t he

m xt ures thereof. Actlvated ant 1 gen speci |c ce

TR Rhcb@RstIBHR6hsly AsS Qe AN SIQ BIF defl SctBIER! t¥r idstsa&), Innited
particularly CD4SRO+ menmory T cells. “Anot her 10 advant age
Satek Peerit N E0M0D,0M BREAGE of O wik 0ekioA B MOen-s EI ficT

| ynphocytes, via exposure of T cells fron1PB to

cpkific fac@ted ODE-gaid CDSH TReliSy a8 gddOh ¥PRPIiodS 1@ atRE RhitiBcells

oy

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 increasing
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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di spl aying an epitope of the target antigen, is that such
antigen-specif ic T |lynphocyte nmay conprise negligible

f natural killer (NK) cells ( e.g.,..less than
3@@%@5%8870, preferably | ess than about 6@?&%%”%3@%“”
pr ef er’#f 4FvanEgout iR 25 Pt fpventgn inthe up glaRtisepspeciindt ance, 15

by t t ) I havi CD3, CD8, CD56+

o ey e S el RN el et et TP toHEYES ep
of adm,ni ri bel ed . antigen-specific. T

| e Jom: SR RGP o el it vl

. ?mgxm H}I s%&c%{ci lncgﬁsgtx Ef_e(?% ;l/)Qa%S a ggdt ciel?—lsilplieﬁﬁcl: %til eilﬁ_ leO’WB%Gg,filtb clr?oglrast

Wth t nphocytes or ereafter
! ;) ic nsd . .a stic i ornioa oiu of
P RS, A b Eney bbbk R 6 AL Hbed APl e PR
RgERIT cel-HUelﬁable\@b St kﬁlﬂ'@ RE An¥ifen b2 &Ti)r/lé‘ %g@&rcﬁso Yrnid {h@ ?]c?; ated

cells, such as TIL cells, typical requires hig doses
Ofintigatl splcitiderscelld A e lirbk i3 h¥thddlmad corbRisbED AN Mo & LEEDEO
the patient with and after the activated cytotoxic T
CBinpisacytéstor M tiésahafeof. NAdtiRat@MhieRpedifid Qlls IHMAR AvESRA m@bd

di agnostic purposes in the present invention the

agtd waytcedpriFe methdrg TReEBbaniollariyrGIMERO} yeli@y ToslIsbandRE Nt ai Nned |
in a cytotoxic state of activation. By using T cells
avdvingage eidheiowotialinreghot! Gor ploducing weigtd-@ecifREl impHooges, via
therefore, the additional cost and potential side effects
ofxpeiugget §edls frpm PBMCs B ogfibir001d¢e038607 2 RATHELIEE 6088182602
adm nistration that is required for adoptive transfer of
ofitpkaing gihepionsiof die farsptanigen.Ts thasisuch aptigen-tpecifo/Divoiplbeyte inpy some
enbodi nents._ of the present invention method, step (d) of

aSWPPRTeLrRielblkgmets of apwplddflen ) gells ( e dess thag abpug Wephocyt es

to t |, conprises adm nistering the 5 |ynphocytes

i %f?%@%{é?s?%ﬁ &4quf ‘%P anfpRCe preferably legs|thya alopuy 30 phshpy g insaicep
| . upr t.he ] ' tterns of the adoptively

?3& Etll% 3f I‘é:?n?%g O%T'ES haya g@%’?@%@@f@ﬁ?ﬁ@&?@&l agai nst tunor

muci n ' - ' r ent adm_ni st

! AL LEBE R BN LSS (R R 3L RLSS

D3l Shein0 ¢ PRodes ot hatbaPY SLBHS X AL FHELE L e

preparation in the breast canter patients was yﬁlca of

FarticalgyUmM20% kHa Srakn@dKGMhLr 157 cyt&%f thtBFELA DG e pfﬁgﬁ)}{-ﬁgé ge’i‘)’

C. W at al., 10 supra, teaches that, followng iIv

(Bt tinindi tfdiskBb@Ineeht Ghel@lantiges §lebific T RLBhARMEI R ihe

recipients, a large proportion of radioactivity (18 to

3B8gmalelthus, ehews ndghive ihinfothiaiapiviesT éells, 5B ad TM@Es, typically

Decreasing levels of radioactivity in the lungs were

aerorshiehidests Hyeytolones gepionatlylig2) tobe aladngsgered 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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in counts in the spleen and liver. Simlarly, Chin. Y.,
at al., supra, reported that |ocalization of
n-labeled TIL in the lungs was seen within tw hou
a‘?’?é‘}” “P}fsi on and high | evel s of 15 radi oa%‘f’f"\]ﬁz?(&?m%é“rze
o BéwpkjEgonhativreqiyed fr 3daptive iyster 9f pertypanef agtypted R celly may be
activity in the |ungs d|n1n|shed after 72 hours, but no
sﬁé’%?lc | ocalization of "'In-labeled TIL was observed in
nmetastatic s : oowift, R oI, at al., supra,
r epor t ?qeﬁg‘%od?mﬁnﬁ F %Bﬁe%égtdn"te’fﬁ?ﬂ pethed: F%@é‘ﬂf adminjsierne ther ok
¢ ?alb%lgd ang 91 Iln.la’t éése S a%nal%%g %mar? 34 adrmmstenn hSe lung and
ate R onen PPV er

PHAANGESE: m&ffa!e.ﬁonea%aﬁuss:agrdfs&&s@@fa%ﬁ}%‘ gﬁAW@J Ssﬁ,,gyh 'ntge y

| esions, 20 presu ue to the Backgr

Cql érrftloh Parigé Sfhe a'dbﬁﬁ%‘ly &anCTt e Pﬁ%ﬁsasﬁﬂmfaféd Lmstm ral

findings with intravenous adm nistration of various

| 300RR pMdeRSsn velyEIfRINESIRA hdrhiRVIBd RS elbAN £ vet QU AT ageliBleally.
intraperitoneally infused, radiolabeled CTL preparations
e Shecdiddisaidegbnaf he GagRhaab hc&mﬁ&&r&cﬁ@ﬂ #tpatalish if the Bleask ERES,
which refined itself over the next several days and is
uprtieputewdsoypalodt apiatiing Bkine RiecvANBatinsGtidc, RéyndieCAB. et al.,
peritoneumis rapid, approximately 10% at 1 hour and
appraoteichestigt, fol B@¥g &t in@Blathdwl Bibeledd GL\OT 200 4t OB&K6A fecipients,
PCT/ US2003/ 032602 Radi ol abel ed CTL preparations

| Dlark propwitiqncef fediowativity (bl $3%) was mcGrered erithis Jnirur inttii: lewge.as

not previously identified as tunor netastases, intra- and
eRecregsinpdprels ofgipactivify 113/@9 lupgstesre aavispeliiedbn careepondigancroases

i nvention method, step (d) of adn1n|ster|ng the | abel ed

a‘l‘ﬂc?’-@‘[@r‘l“ %g%ﬁe? prd Tiper §W1§H%9FESY{% s EHPER f?a?ﬁ?thablm%b?aP%s

te the 5 | ynmphocytes intravenousl
‘Hﬂ%’&@‘i §the PeREsSTAR FroR BRI Atrs ATieai iRt w@wp fgele ofe

I h t t ly. f h d t
et i S R
tJngfnfshé’&l%‘ftg}giz ﬂgur{ﬁ g& %r flp Ec(:)l%é/a lga%on c‘?f ﬂfntl Ezlecgj Tﬁ.C\)vnP sgrgedtm

admnistering t es W t hout’™&dm nisf t he

R T I N

2003 (1 Aa caR Yevk MAH PG RE %d:arijpas he Eﬁh@luﬁgrhnh b AL dshGl %e by
reference), discloses nethods for directing cells to

tabidieth, WelveSima®e PR ducedrReEd? §B® E&Teéifondllligfﬁ RcARIB IS LONPri se
the steps of admnistering, either sinultaneously or :

Segueatly dat toythe MghGaskaoiyas adieinRbesemnet tguenol ecul e (e. g.,
gl ycoconjugate) and a cell to the manmal. In these

net hollsentgitycbe gngralgindies, with Sp@&inads hgministation of various

asi al ogl ycoconj ugat es, incl uding

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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asi al o plasma proteins such as asi al oorosonucoid (asialo
al pha-(1)-acid glycoprotein), are 15 thought to

t t|y bind the hepat | ogl t @i
SHERBUEMSEY compet i tively o bt att achmd G EEERL "
i B@%@Fﬁ@cﬁhﬂﬁw&ms&cﬁlgﬁ to kg terpgrgion (Eaaps)cad fogreasfigl ch

bear, asial odeterm nants bound_by those hepatic

r%‘&@‘b‘?'&r“?““ Ehsuer Iﬂﬁt@ﬂ’ieﬁg““iacfmﬁ%’mﬁé‘&‘ﬁﬂmbly theory, the
i nventors beligeve tha oslal ted nd desi al yl at ed
pr ot eﬁw fs eubuianal ek ireget &5 SF g 0

d. | mh be |
afil)e? § Op%glp é ’Pgrg%ﬁoc%tesqn ean%rg (ljlcoméudses ad ma1151ﬁeszr¥n|g]| tl{?Z{ as a

de ern1 ar e
C g%?%{?sgﬁﬁv ouﬁjpg\tqlb%%g%) s[{ esu&ic%?&{zﬁen‘?sb xﬁger}ﬁ%%r otein

a@hﬁﬁ&ﬁéﬁﬁﬂ@&%ﬂ@%& doRliRL S i & ??Elg&gdnﬁ%atg 0 tﬁ{h?ar&f?ah I's

bear | ng sim [ ar etermnants o er est lver

Apérdadbdhdhay tafﬁéhr%@?th@ fyﬁxﬁﬁ‘dﬁ§t€s’ 19&1@1‘3& béﬁﬁ)are@%taﬁ‘rgglstenng the
adm ni stration an asi al ogl ycoconj ugate, such

a@mgioeﬁé’s@ﬁ@mi G&hlﬁllst&ﬁﬂg@l’fe lyRocOjugafeO MRl Ihmhdokal \Mpfﬂh:atlon No.
i ntravenous admi ni stration oﬁ antigen specific T

| BOHPOSIEYO7 &R, pupRshed £ WE0I/Y7786 A2Ld4 Makeyi TP, 206 h@ by iR6PYEIBY S
such Iynmphocytes from accunul ating in normal |ung and

| ieyedr in it§ ¢nsistye by, refeleadel Bigcleseduathiongfot diecting edig oot calk. Some

| abel ed cells in such tissue and enhancing -27 WO
2004i0886@ TheROT¥IYE2 GBS IRGEPs of ddtivisteringreithfr simultaneously or
antigen-bearing cells, such as tunor cells, in these
tseasprially. apsbobadine Prewntingelatio e BEPodiuzetiosts ellshbns t hat
glycoconjugates of the disclosed invention prevent

i iR o dispe mmethods, ghygoseriteati psatciay asra#pg{ymsma!laa@ﬁa ingfuding

vascu| ature. According adm ni stration of
AP SGFYOBNER] s éml%q%ﬂm%cgldéass@am -g-gcid %Jf‘i"?ff"e’t“b awr

SR 1 e P B BTSSR
%}ﬁlgt ﬁttgx{hg‘l\éﬁ%% S lijncnidm%{ E;QJ? tés%%d bl %mar (ﬁlﬁm cglls, E}g) bear

nor na ung |s§ues redl ground of

a@i?l@és%ﬂté b%uﬁ %hotsé l%ﬁ&ﬂl@ X c%#ﬂr Q’Y:ﬁ]gm%ﬂ ggo I%%loﬁnd% M}

I's to the n ano r aspect,

Rl'icﬁﬁx%ﬂt%rs rbmee@mtwpoaa@weaﬂm ek Rk QiR 88 mﬁ&gaLpgﬁénd

localizing 10 a cell-specific antigen i'n
Rl 26N chdofju i) A€ Bolls Fhidh beti Whitad REFhinkides A ohteR -

-Advantageously, the antigen is a tunor-specific nucin,

StifipedSn felRAas MGk sBduelcdbiGinking tPhehepitld @siRENcbHGeih FRpARIEN
di spl ays an epitope of MUC-1. MJC-1 (also called MIJCL) i

drcupetpintohb feadptarbic thastloglyojosmdgete mhibhadeqicSraOmedt e pERS sed
in 90% of all adenocarci nomas i ncl udi ng

bearing similar determinants of interest in the liver. Accordingly, 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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breast, |ung, pancreas, prostate, stomach, colon, and
ovary. Advantageously, the invention 15 nethod using an
i mmunogeni ¢ peptide epitope of MUC-1 provides T cells
8“0‘?1’;5’%{1’@?%, CD4+ |ynphocytes that exhibit MYC US2009/052602
uffitedenqf axtigen-beguingrcalis) wick 45 tmpr cellp [in hesp Bgpdsn by agdidonpabieatiove
epitope. Thus, Magarian-Blander, J. et al., supra,

dPSE dislosyrp shofys thal ghycacopivgatas i therdisloped inygatiop prstenbiprused cells
tS#m)r-s ecific zﬁg}t{de epi tope on MJC-1 Further, Wight
TR Cpeniipting “stﬂ% olayas PP S otrEtely: MBSt Hapept i des

st.i.myl at ed totoxic T | ymphocytes (CTL) .in peripheral

cT TSt ROk ot PP B R S PR Ent
a?d%ﬁhﬁ&%ﬁ&io?;'@gns S_t}%srl ignifde- L A& hmbnoSEL Ls, Showed
expressi on of “Cytot oxi Elggﬂe%yleg’,mr lllagﬁ s DREPoYRudEd by

BRRE Qdcfl lyﬁ‘lpﬂcﬁ%§ ﬁo%cmﬂt?]ag{lé‘% %grmﬁlt ILJE‘HS&EJ, &Erelgyﬁ'gJuglng {he

these authors reported t ytotoxicity o

NbiGlkghouR@ BitiAndRA coBll inflis AL Sl &hdncink E\%%er%‘_@i%elﬂ‘qg thb Hefand
restricted (i.e., MHC unrestricted). The advantage of
Usledg an i mmunogen that provides antigen specific T

| ynphocytes that exhibit MHC 25 unrestricted cytotoxicity
i St hatan6ths agpedt@hshiabnt inVEAIBOG&RdE AetB& MSREctng ahd18calizing
invention nethod to produce antigen specific T

| agiacifit esigémrio whianthe paltspeific antgegab dines spedific Mkilgen.
background. -28 WO 2004/ 033667 PCT/ US2003/ 032602 O her
i dyenirecenslyohe giggenpedtinhirespdeHiCTmninasdhras oed mueie bMUE-I pimd
have al so been described, as disclosed in
Nbtepiidgimmipaeietisplajs angpitopt of MUHEH L.r MUEr daloesllsi B idver ei n.
For _instance, AMC-unrestricted T cells specific for
rAptshal aeip islForpirin fahieovirerresied i %fead alf aderpcareinemas joaloding |
fluid of patients with rheumatoid arthritis, and from
R @H&Fﬁ?‘ﬁ%&f&?ﬁ%st@n%éa‘%e%dérvwﬂﬁflwgsee‘ﬁiy@@? igvention

M-géognr.est ricted T celJés _hav% | so been isolated that are
5er PTRE P Peilpgonss RERACR SPiFoRE AL G PR co P ing 4 D4+
i ) tei, ide. )
PR B SRR B Ph SO B B vy
rﬁ%}f@ l\ﬁlgacl‘ﬁn—ﬁﬁlgc{% ,geé%r !u?:?cg difsc%%s thc(i\%alm%)ésn? Ee%tlwgcognut?orﬁ o z?
d as Tas

i 1]
avidin and nyelin C protern, as we or-a

i Ge _ ' i f s i
RSBl e SR on SEGC.D St iR 3 o DTG GR

Nruor edheiepidPagiufatca c%iot@)ﬁ&’i‘ RAltcQ @y iSsQPRLA 860 i n the
absence of AMC nol ecul es. r bohydrat e-specific

Addaeribiiee 81k RHENGCE) frol Ghhdis s fletam8ndIQe ThEL LA RithulRat
were specific for the carbohydrate noiety on

gtlisclosrel! edpedsipaptytdedc ais, wiellwismonmduae! by @6ispddifia fanti-CD3
stomatitis virus nucl eoprotein.

or IL-2) stimulation. Further, these authors reported that cytotoxicity of the mucin-peptide
stimulated cell lines was non-HLA. restricted (i.e., MEIC 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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Advant ageously, for localization of cells expressing
MJC-1 according to the present 15 invention, the
|nnune@en|c peptide displays an epitope of MJC 1
an am no acid sequence that is HORYPR3P 02
per rru@ﬂter igtiangs ohAgserific MBGueTrRiEcteerostlinmbricslss biche
sequence (expressed in conventional single letter code):
Gzshgoaion 16}1 WW B W%fnTt e@é&@ﬁﬁfeﬂcﬁwﬂ BEpri ¥ has
t he anlno acid %uence
[BFPROAPLS srer @Pof mN“‘tBE“f“?‘Hh%ﬁWB@EE‘ﬁP EolpebtTes
d der s thereof that can used in the present
PR PG R Lo eHaR e B o Rl b b

Lﬂ%ciogd eﬁ%m%u@%muﬁ)c%t %sdn%tgjolodegej\}ﬁé so be 130‘@%{1[11:11
g&?&% @gsé&h% ﬁ&%ﬁh @P@&&fs a‘i%%esﬂ%‘? | Eo%?' %Pﬁl%ilg&%ﬁ?

nprises a se nce o out

gﬁr{:o\nggnﬁ hosg%%ﬁ %%%STA%%C?%Q%Qﬁ%e% cellg have also been described for

MBIk BORAY el as Av{AG ab Qgﬁf&'p&?otd%? Qstdzéﬁ%s tr 59011 ‘gmkélg% such

invention nmethod is a 5 I'i posome- encapsul at e i de
Ofs 1R hKCmdiet) 8PendBolik) 8bvetabstGRY 84v8 Bikd JosciiBEH akdofifi- WAt h @
lipid noiety, for instance, when the invention nethod

U fesitspataicatells the bdnSecamine Agtiele sSenteadf MHC AYlecued9 WO
20041033667 PCT/ 0S2003/ 032602 Agrawal et al., with a

e ivhgiraosppeficiHG: unesictaicieilndl@aleibpagarmies o apsedpadtifd
peptide antigen with a plurality of peripheral bl ood

| fpnthhadphsitdmigy odlicesyhnrt pagédss dadbionathe vegiowar spretent | ng
cells; (b) combining naive or anergic T cells with said
ames gslsodrgigided anti gen- presenting cells;. and (c)
isolating activated T-cells fromthe conbi nation of step
(b). 4dvppaserilyefor lpckigntionpf cellscapressiBhME- H%?W&Wdythegresem
according to the present invention | abel .
KEGieT; he mpanggepic P@f‘d%%’@&%“ﬁ@‘toé%?fl@%\nl {"‘WR’?S‘P%@’ FRINFELT an

Srate LaNe r et e op U T perte B oBBRRE AT SRT  er
a(exd)ress%(ril nuclplgvsegl?c{%a smal]@ 1ettwo£? ?%éé’lpk}ﬁ(z elSjPﬁ'ﬂ{H Aad%atmtangotuﬁ{/ Itﬂ}%l

R T P S R teéﬁﬁﬁéﬂﬁﬁﬁ%ﬁiﬁ?gﬁ 323
Q@Qc H‘I&Hﬁo%&léﬂéﬁidépind JEFAR! RAERYURI n b 381 ih BB BlesehsS

indium 11 typtcally in the formof indiumoxine. The

| ARG IR GreldREIDRA kIO erk Gbr thRH&, InZ Bk QfpakABR! £6b0,012 to
| ynphocytes in the i nvention nethod may be sel ected from

tA1RavBl QUR iRk ShtinBYindkd baNTOTTRGHHAG that BBGNEE hkanfigmonance

specific T cell response and comprises a sequence of from about 7 to about 20 amino acids of
the amino acid sequence STAPPAHGVTSAPDTRAPGSTAFPP (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 activaied T cells generated as taught by
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i magi ng, positron em ssion tonographic and X-ray conputed
t onogr aphi ¢ i magi ng, 15 dependi ng, of course, on the
nature of the |abel. Further, the inmagi ng may bhe
BE18YREE"in a single scan or in serial scpéﬁéqmommoz
Allgrawd! etgrb ovithl aymettiodreguipmigingl $6 dombiningHigposome endapselatedpephidd
conprises a total body scan of the manmal. In sone :
efvbigraiwith aplralifyed panighesad hiped lymphoepttes fterrerduct antzes dqpdedapiigen-
scans, wherein each separate scan is selected fromthe
grogping ealls (Brcombining naive@r seigiedi aaks Wiksaid entisen-loadsdrdigdle 20
imaging (MRl), positron em ssion tono taghic (PET) and
Yrpseafing ealls spe D FArg paipHedc-gettyom ﬂ'ﬁﬁ@?gq*f& onfstehbhgeousl vy,
in such enbodipents imgi ng data optained fromtwo or

mor e Tedphh usplog defpriion of Bmphpryiesaagprdine sy the HEfeRt{Rigntion yray be

in which_ data.f [t pl f i nt
Femg i R e 25 SR e B B BT e AR ant
. 73 | denber ' ADE 8
'S 3%1)15',3 é‘gécﬁ%} %’81%’0 gc aop R F%matﬁlé %ff} %a%%%l%?rlﬁtgé? A I JJSFFS)P ﬁ%%sr’ % nd 25

rxb%%%ﬁc%[ekw&ﬁe% YasBlloh PR VG TREANAG S Blrecf. When the labe] is

osci ntigraphy or magnetic’ resonance |ynphography

Wlambha bAME! VRS RUALERGLMAR Bup BorBiSER ol ¥Biuh T8 Scitl-@diic ed
using a gross -30 WD 2004 035667 PCT/ US2003/ 032602

| JURD e RERIY jofih 1232anR @ thrbMBordoMBAS afts 6L &l Mbel 1 irium-
speci fic anti body inmaging agent. Mre recently, United
St &t calfpdh @itforMof ildindRind 76, to Townsend et al ., issued
Decenber 3, 2002, teaches a conbined PET and X-ray CT
t onogTiafifagtpctediBildpg dor ldilizatin BOlaletedyniphtcyRC i} uheriavattion CT and
PET i mages sequentially in a single device, overcon ng
ahdtigd mep be plectisd feosthel preut condstibgdf eadivdrhagbrz goaEnetido wement,
variations in scanner bed profile, and positioning of the
patgieg position emishien temepraphid rdl X%-siogesh teregubhicmagingct | onal
and anat om cal inages which are accurately co-
rdspfindipg oBgpursvion He nature picthe Jafisl. Jurthexiitha iragingreayibe pgfogped in 2
internal | andmarks. DETAILED DESCRI PTI ON OF THE | NVENTI ON
Ofelesear goi8 derit seinsi 4dvapfgesaslyolnapias vsed Bdedeentivraetred t unor s
earlier than is nqw possiple 10 by standard i magi ng
tcé@ﬂ?ﬁwg?ﬂﬁgy%éﬂ?f%émf“&a ind tunors in which the

Anot her

origipal pri %% tumor cannot, be found easilg.
benef PEoTC RIS EPE IR B TE SBEBAYT &PV ST,
tsg}%ﬁtet s@a% is s%%t: SR &8 ér%g%o%‘snﬁé& rﬁ?oixgﬁlﬁsﬁ%niu% rres%tﬂﬁce
pati ent avol di ng unnécessary surgery.” Thi techni que
Ciﬁgé:n% (pﬁl)u?cggrok Omi¥&dn! térXogtalpﬂg t‘f‘%@?anﬁ g@lgy @o?hpM& tom%l;aphﬁ '%&-T)
and | aboratory tests.
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

Iymiphography which involves subtraction of a negative image produced using a gross
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In one aspect, therefore, the present invention provides
a nethod for detecting and 15 localizing a cell-specific
antl n a mammal , such as a hunman bei ng, | S
g%@ﬂ§7 of . (a) obtalnlng peri pher al b|gg§%§%5%%%C ear
C@Iatlsg dgeg fromhigontmnivadss pobcedxifiosprificthibodyjargipdrgen| Mbyeood
nmononucl ear cells to an i nmunogeni ¢ peptide that displays
ateccniipnrinits Staice Paten Ne. 980,676, todpwinserd of als psanefl Praemban i 3éh,
under conditions such that T |ynphocytes in the
perches A epmaltineg PED andrb g ﬁ?@é@@afaple@dwﬂ]e fpe psiptg same for acquiring

antl en- speC|f|c actjvation (thereby producing 20
(0% 370 ERT Ehnges spquEnselly i HBE e v PSRRI ARGt RIS due o
eII-

ST PR ot e A e gl G a@?‘ﬂeveiwgb@? by
-I-L[TH S%an %61%@3 %[' aﬁl@cc?u#}rgg tenc 101%1 ang ana d)rﬂccaﬁma%ef grﬂlrcri]'l ne ﬁccur?tglc I Ic

dr ﬁip%%dgw{tljlogpthe 195% Hllqumale}l?z?ll efs or Iﬁn??'glagl%(hm% .CI fic T

es In ng, ereby detecting

and IocaI|2|mﬁféﬁh Iﬁnﬁﬂﬁﬁ% the manmal
This method is pargfg%ﬁcl' y useful 1n 25 nan subj ect s,
especha duMmQﬁJf SRR Bt SBERSForNarE ORI ﬂoW'bosmble

i nvol vi ng abnormal expression of a cellular antigen,

D GRS iRaditl TEHniGIRE 89 el Gs R Bi81drs in WHicR R4 g6 Gunor
PCT/ US2003/ 032602 1. Activated antigen-specific T
|cymipltectums efiit. indihadepdt is phntdalredabqoald btoayakaas thaahd S
(PBMC) fromthe mammal for use in the present invention
roaymge ceee @ opn edediedddorlthe patieyit ayoiding mine@ssaty sigdrin okisknown i n
the art. For instance, the "huffy coat" is collected
fiechryperilpbraral to rigothdggnpties MR @F PETmed hbdatguekis.5 as

Fi col | - Hypaque gradient centrifugation to separate

per i plRereAspast therdfofoy thpprercyitinysntion grevidestalyesthod nrpgdiereraasd  See,
for instance, the techni ques described at pages 7.0.5
1eerlringts el -apegﬁ%%nﬂg%mmm@mh@w@ap ReipgvRADMCES Ek3Ye §PS hn
E. Coligan John Wley & Sons New York, 1991)

G r@dg?tafwaﬁlat&?fakbéwd HV“?"@?‘%‘F Eﬁlf&@om i élainFP@'eFW ?@stle% od

f%e S PR R TRl TAT T A1 OUas 15 By Tp TerREEThe
i.de that

R S Ir%s e TR GE® uncer

%Erhlbmﬁ md cléapgetils l];ldc F I‘ e al:tﬂattlcg‘gm e od el 90

ntlgen Specific activatt pro acti vat ed

g]e,gsﬂaaﬁpﬁ fiphdeyids that ma %%tc%ﬁ.sge&ﬁ& a g&$ & Qb1 the antigen-
ceI specifi'c antigen). An "acti vated

specific T lymphocytes with a label that is detectable by imaging; (d) administering the

Iabeled antigen-specific T Iymphocytes 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. VThis method is particularly useful in
human subjects, especially patients having a disease or condition involving abnormal
expression of a cellular anfigen, such as a tumor specific antigen.
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| ynphocyte or T cell, as used herein, is undergoing

mtosis and/or cell division. An activated 15 T

I nEhoc te may be a T helper (TH) cell or a_c toto%ic T
?‘mfgé?%toxic T I'ynphocyte (CTL or Tc)) . ANSPIPER of

a nai veActivaxelahtigemypetific T hirphagteed by exposure of such a

cell to an antigen presenting cells (APC) (which

cont aPhisiviaa piripberdl blaai woreptctecoshs BBYCY om thageapal fer wseieh as

IL-1, IL-2, 1L-12, I1L-13, y-IFN, and simlar |ynphokines.

Thepresattiinyeriionmiay gaerpllydg dorehy apyserventignal mehod pewpindhe an t he

surface of the T cell (T cell receptor (TCR)). Golub et

alfor instagss, theyGuifyarefnis Fellgsred %Pnsgfﬁ?lﬁ@éﬁg?d SemRipssing methegfpch

T-cell Receptor” (1991). Accordingly, .in. so

etisei- o gpdieptrantugdtion o SRS R R f}'&gﬁ%ﬁ%) of

U R SBoH SRS R R Ll S0
R S g B i i CUa 6 AN B0 o]

PEL PhE rl%18,%%%%%@%%&H%gr%f&m&?' I's (PBMC) 25 to the

i munogeni s p ormed by adding a cell-free

prep aﬁ‘l?et ih&ﬂﬁ&fr?efdl@ fuﬁﬁ&‘b&gﬁis&g@ﬁvﬁmﬁ aﬁk%ﬁ Hv@@ﬁ@f celﬂL ﬁ*\@'@MCS

nmononucl ear cells wi thout” adding additional cells to the
RRMGL P fb:Balt Rrticnlddy ek ¢ 4o BRII6 1o REMrkiad28:3 ?%3&6@& step
(d) in which the I'abel’'ed antigen-specific T [ynphocytes
adilagsHH i inSAdRERCkpliére bie EARPMIfic attigets ndeitofidifting Bk thhe
previously disclosed nethods of T cell activation, for

| IDGHIRDEES in thOPRMCE @derg Sinfiteaspdeic anivatlha (th&eby Qd@Ai attiyated
Agrawal et at, wherein activated CD4+ and CD8+ T-cells
warigengpiadic atlpobhbaeytey ihhirbindyy thaoflispaificagisaai ve “Ficedl E Wi t h
peri pheral blood | eukocytes (PBLs) 5 acting as antigen
pyegionitd ard celblab wseq Fads js undepgoing matesiyvndionsgl division. An activated
advant ageously avoids the need for antigen presentin
cBivmghagyie mawbesfT hplpps (At rasytpiode §cdbegotprc "ﬁgmh%ﬁe (©
subj ects expressing a tunor specific antigen. Thus,

vir T et P ef 258iH Bregimayive Bitipted Prexppsirohitsh gcell fim apiigen

e B 05135 R ESRhS 3g oy SEEELLL E v

LS B P SHE Rt MRS bl 5 ©°
e R R
L e L

" Lo inBids of i prosdh@in(iiibn hdliRf, 35 R8)SB S Ssire iFRHeriHRRAH1doki C
antigen. In this specification, "primng” is used to
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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mean exposing an animal (including a human) or cultured

cells to antigen; in a manner that 15 results in

activation and/or nenory. The generation of CD4+ and CD8+

PRWY3FE3ponses agai nst a target antigen FETURWEHIPEP?

dep el tewttichup:(Qibeict antigstospgific T IRgphoyitds e adhitsvied o theahaingal.

i nfection or through deliberate i nmunization. In any

éfhes) in, comtrasiad metiadly distlosedmbihgis of Ot lactivatidd, forf ingtanpe; mdinitedhg

activated antigen specific T |ynphocytes in clinicial

tStatca [Patory Not Ga@001R /1o digiapel ct Fle vheodn dovand 6 m aedCR&T TeoeHpl e

1, below 20 Alternatively, activated antigen specific T

IW@W&‘%WU@, Bitkchivating raive veelipvibmernberpidipod lakreres BRlsduced
activation of naive T cells, never exposed to_the cel

s‘I‘ﬁ‘é’@laf iigeRpEeling celly(APCH, s Rresgnt észfﬁr@gwdéﬂt%e%ﬁi@:awa&@d

RSN nwcﬁ%é%g%i“o%?bn%#ﬁaﬂrﬁ%r %ﬂﬁﬂaﬁwﬁ;@%e o
A R T
SRR R A 0P 15

?E*%‘}"gm‘*%ﬂﬁ °9§5*% ool BB R oo Bl ikl M a8l 012

AR ROLRAGEAN S b diteBx s S R lim B &Bﬂde%pﬂol?@oflﬁﬁ? of
antigen-specific T 1ynphocytes that are cytolytic for

Qﬁﬁﬁ withét: re?ﬁﬁﬂﬁg%%l’bh@pn@s%ht'the%ﬂﬁﬁb ok inftaick qe:f,;mphl;
cytolytic nore generally, cytotoxic) cells (CTLs)
R} 136hjdR efrfif ol Mabatif BaeNoN Mty feed ‘Phtoknge i
specific T cells to cells bearing a targeted

alel Host Saespikises tandrisgreilic afligye IR his spebificmioi, "ashing id Wedadopt i ve
I nununot her apy applications, the present diagnostic
methegdssingen mdhal dlodwelingtadtupan) peqinredcells to ebtigen, tapedphe thof
effective killing of antigen-bearing target cells. Thus,
rdveltsaeachvetiveahd oamernge The gragition of GDEeinl EDSF Tpﬂlee@mv@nt ion
met hod may conprise CD4+ | ynphocytes or CD8+ |ynphocytes
GEAITH adprgttanficehie bealy depadantre it v Piigen cdire BXquEratEdl| s of
the invention method al so nmay conprise nenory T cells,
prg?cPPIb‘H I“ﬁ?‘ig? d@@fS‘R@m‘}?Eﬁ?ﬂ“y Inpny gyeptsa dejriled clipigal iprgtopgfjused 1 g
E(%em fication. "menor

SRR SR et 1o Srprpiytes el of YeyBaony 1

EBg‘ls / enedmr}%%mr}gy%dgr evi ously encountered a pepti de.
A bu Row T est i ng and are capabl e of being

activay annvegemayedln B oS Al PRk Sl 600, RERD

expose htigen a for exten peri ods

icﬁl ﬂelﬂﬁjdln%g&jyy é%\tana'}gf nHl?r e %@@P&p&gd to the cell specific 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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stinmulati ng anti gen. However, these nenory T cells

respond to "recall" antigens. In general, 15 nennry T
cells are nore responsive to a "recal l” antl when
cORpBBH* th the naive T cell response to" Pa@

ant i gédso afvenegeyusdethé grescrtrinvoion sdiwgrd of edtigbryspedific Pr esence
of certain cell-surface antigens, such as CD45RO, CD58,
Opinphogytes@Rg ge cxBM forgells CBRGpresatiiechil-gneatic aptigdacthys. Ligplytic
differentiated T cells. Menory T cells are isolated by

t @b meicgarsslipeypokiachsls ETLY mey blml mprg éff‘?‘}ﬁ‘feilysth% nofeggolytic
instance, briefly, the total T cell populationis

| %g"é‘ts%l‘ 1 fl'c?FIFScSﬁ’/\Sv‘é’HS ‘E??"% tﬂ‘fgﬁ‘&‘&“@%@éﬁ% 1*\9‘3?"@8 in.captrast
sortin u5|n anti - CD45 i - CD26
n&?ﬁ%"@P‘g‘Hg‘rﬂ B mp qationgfhe present ﬁj‘" @F%?‘ﬁs do “6@?% °i?fe§’r

(TR g 52 e Skt oy %ﬂailyg bt e e
gz%l%llgeg tﬁ\ﬁegl%c e cel# I&? thﬁ_mvcrqlﬂ leq%ag ancpn € %Pﬁgg?p% s ot CDE+

Speci ocyte cor e present

i @{&}té&.%r mines HERAE ‘Hcﬁva?efd azTu CRdobrd LBy P u‘oﬁ’m&tﬁ:{;d - 25

J
antigen, such as a poly ep e or peptide displaying

aﬁso%k@ﬁ%s%erﬁd?ﬁl“ t:éi‘l& Q;%ttmnﬁﬂb'cﬁﬁﬁkoi ﬁelﬁcl?ﬁa’f cetlkl! CRs used in tl:us

antlgen specific T |ynphocyte may conprise negligible

SonChneR@l Wicals,” Kiké kb as %émwpi’&&?ﬁeﬁ)@%ﬁﬁ Jfis used to
PCT/ US2003/ 032602 (NK) cells (e.g ess than about 10%

Pdegifr@feallays df @Sfinghbdits hhQuie pefboadplentiinerep b pdpaidadatisen barss:
t han about 3% as shown, for instance, by the percentage

afowaestihganki anicapgblaofTEBg actiGhi: Mem&® Gdis pledivellsywiach hafedeen

i nstance, Wight S.E. et al., | Ininunother. 23:2-10
(20860 topwiger e then 8696 fof extelried paiodd in e bbdy withowa Ok presthedf
preparati ons exhi bited the above NK phenotype. Further, 5
atimulgng-agtigse.Howeved, theed themopr Debllemeportio dreail haptigags. fiihgeneral,

i nvention nmethod can be stored frozen after activation,
frefmopet fedeiare BPreagspIngs aseelt afissroTicn someated wéh fhe prevl di ng
a uniformsource of T cells for reproducible |abeling
aﬁﬁ& TePRPERSi IhRF PR AT AeR- OfrEoRgElls fa by rﬁﬂﬂéﬂﬂfﬂé BabF pratersREcepRin

'&aﬂé%én&en% ?@5%@53 5 e”éérbtfé?i %%@”lf;f% a«%éﬁ@%r SERG ho.

T
éﬂ‘%s i %ﬁﬂ Siheinatag Qlﬁf @‘%ﬂelé%e& RSP B 1 ng
eskxllec? a0 dFo?pn:stlﬁrgze riangi? eﬁ'll Tce r{)énl.ﬁath? & stis%lséted q’oﬁowed gmmml

i'S orne ot adi nist ef

%&%ﬁer e lvfed ST S QrAQS #giggrgxg cﬁafsﬁ& aﬁt;@n& J oyt es

or t after e per
monoclonal antibodies. See Hollsberg et al., Cellular Immunology 149:170 (1993); Bruno et

al., Immunity 2:37 (1995); and J Iimmunol. 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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(e) of determning the distribution of the |abel ed
antigen-specific T | ynphocytes in the 15 manmal .

Al ternatively, as in adoptive i munotherapy with T cells
NRHOHE3BI L, LAK or NK (but not TAK) cel | FCTHUFA0IPREi r e
CYNKO ké 118 €. 65, U3 Piitirt abbut 10% \posferdbilTeda thad ft@hd 608 and mok\prefdtablyasss
particularly IL-2, may be included concurrently with
athay abput 3%t aishawnefosingtinge hy Sperichtage of teflnipvipe y CBS-, D8,

adm ni stered. For exanple, Pockaj, B. A et al., supra,
R+ pbamstyprtolst ingtance.t Wright $.Bret off, 1 Inirumpthéred 32 19-(2000) reported
(1L, 2)-cultured tuner infiltrating |ynphocytes OV

3% efthestoia] qells ip activesedpsepamtions prbibi bpesEy Rije i @*hrﬂl%se
IL-2 and TIL. Administration of the |abeled | ynphocytes
i At PepReiind srgIProdised precrdiag E?ﬁlﬁﬁ invepfiog “ﬁ?lo‘éca“ @%?‘?fgjf?"zﬁ‘f after

met hod t f
oagmﬁ?r?roahe”n%flsﬁpﬁef;l%aetgﬂe%hmo ; gwéy%&geinéaﬁrwmeesr
Pr ef bl t [
f(r)rt repro um?]ﬁ] Ila%a{ng 0 Ldglmgé% co%détlon%glr mulﬁ 1%??%‘8"218"&,5 L?g ax}ll:lgen in
t
:ﬂn%{a%ggé%ofﬁgg ll;’Rge o%nlﬁ)wl'lﬁdﬁtl)gge n,e(r)oafggélastme tover%petnﬁd of weglgs eoF] t
tion mathod step (d) of adm nistering the | abel ed

antl gen specific T |Iynphocytes to the mamal

adVani.@%ﬁh&?&aﬁo&&%{vhﬁgﬁgﬁﬂcﬂ&ste“ ng the -35 WO
2004/ 033667 PCI/ US2003/ 0 | ynmphocyt es

| Nt 1 aRREhd MVR@kMts, advittSoeoBdf tidishE (6 SEAmbnth %&L laR$ea C. A,
et al., supra, the m gration patterns of the adoptively
tah@dRB SR U Iymbhoddic 10 Aeadan@iaBis fdrioMhd a6l AGBhiREing bHHkes,
muci n peptide are very different when adm ni stered

I paititdiarBID-ASb Yhe viamhSuISvithnlie lapaphot et @alhtryafter] Bfore performing step

bi odi stribution of the intravenously adm nistered CTL
[i¢)ep dataminoyg theishibe@s vf e bhirdantigoaticdfit T lymaheardng to t he
present invention, was typical of an indi um oxine

|reacpieRst i lisrnaigvelings iFgleptive tmanmetberaRarih d] cdds sua@ as WL, bAK af NK
supra, teaches that, follow ng intravenous inoculation
bt poTAKA eelif.dat Aty cglinesuRnaT & Hrgr adminisralion of etkises. a | ar ge
pro‘|g~)H rt| on of radioactivity ‘&ag to 3399 was recovered

Y - fritag de }“ﬁl“‘?‘ﬂé"‘}"mgy w F’efaagfﬁﬁbe iera sReciglF
di t
B ashantr mﬁfﬁf&fﬁ JGeadn ﬁ PRSP AL et G BRSERERF anc
I A hat
tJaXs‘ta’elr of i 1r§erleulﬂa f 123)_ %hr d é m‘fa" ﬁa%gﬂymé]\ugvhes (‘]'I'l{.l) I’%R 9 r %s w11th at

Ioca zation o was sken

&%&$ﬂmpgggge%,,%f ordoge%ggll‘domand hi gh IeveI s of

loactivity bserved at 24 hours in lungs, liver

an d Sﬂnﬁﬁghana-m tl@cﬁblﬂg& l?ﬁllpﬂogytéshlﬁo {hg H‘xgﬁmgl IQ:Ia Jaﬁlghslhaﬁé'
72 hours, but no speci ["ocal I zat 1 on o l'ed
-Chrhet})/@%e@@&eihéﬁﬁ‘cﬁlng' Og. RS, fhsfon, 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 [ymphocytes to the mammal advantageously comprises administering the
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sites. Finally, Swift, R I. et al., supra, reported that
111In | abel l ed tunor activated killer 15 (TAK) cells
eveal ed netastases as early as 4 h in the lung and as
ﬂ&?@mﬂg3ﬂ% h in the abdonen, but liver ing P8 818%d
hmmmwwapmﬁ@mm@mﬂbsmmadsmgmmaﬁnému$talAcmhasmamﬂm
presumably due to the high background of cells in nornal
| fnigeationt paggnseof theadapoyelyr tees tferted CEh preppemtionsatimblpindid gaigss tumior h
i ntravenous adm ni stration of various |ynphocytes, the
preciepeptide greeaty gifsrehtavhen fdyumisteredinravenetshaysesny ipaperdpricgtly.
i nfused, radiolabeled 20 CTL preparations established a
r ecogRliciasiistribyqniof fha infrpvepgyaly perpigistlerediafeprenprtienin PEAY ned
itself over the next several days and is_ unique to each

pAESCERficITHEOHBg @ﬁ%ﬁﬁr%m& avestion, as Rieal 7B AL e lealrre
et 3 “r%%' Braeh Euvore diesparaet Bl e PR known
Rl or e RaT R S poned ds%iy oot

% ‘il?a'é‘%‘?%&f%‘ g R L S
L'E‘ﬁf%%”‘% sucﬁ"ééi"éé%%éé’}é‘}ﬁ%gf"?E%{“'%{’““‘%E’“v%&%6‘5%‘7“6‘[35%8
PGt iRe QA3 183A8R2CRAN. leCH] AblYrePHRE ihdloRARS of PBA- la@&éds

‘havi ng I ntraperitor eal tissue nasses expr essi ng t he

UBIL gothe b blas R WiBNwo BMEf@SinfIRbASH 83F BvAXALRARANGy a
tunor-specific antigen. For instance, the. invention

Bk ehebredul 1 Hoars nS@s, Divdrand spRen. The s3fe&M il (Rd1amds dSukiged y, to
identify even netastases that nay be too small to .
offtre2\Wog s botab eetifin nalizatvwasi Vel yheled TTL wig obsetvediwmdpstatic
eval uation after 5 surgery before begi nni ng chenot her apy,
afieh Fnlkyn§wiy RAf et @, sigra ouered thef ' Bhiebrbediemerpytivatedkiller
eval uate effectiveness of the intervention and indicate
theKheeBeretesied mefditasesomedrly oy 4 lelinfifedyngnnd as fdters 4hY intorfidmene s
based on | ack of response of even snmal| remaining tunor
rhysliresimages pipdicedfepldT spalrBAEFRYBHRELC BESHE l9siope PreTBARPIhENeh o d
(d) of admnistering the |abeled antigen specific T
”9%5H@%§F5§mP60§§FH” {verdsWHr i ses adni ni stering the

féﬂblaéﬂpﬁ%‘?ﬁaétmetﬁa' % %J?v%?%ﬁéﬂm@géﬁ%{w e%’aiéﬁ %ffﬁeﬁr%eiﬁﬁﬂﬁ ,
e Stes SRR R SR ANRL Rl el R OIS S L 1

éf{l'ﬁ%é@t &%ﬂpﬁgfﬂcgognl%gmgﬁleﬁa?{h Hﬂt 1‘1-119% wh;%}ﬁ@ﬂ%ﬁ Ytgeﬁs

mnisterin ycoconj
|o%r@t[cri1@£tis&@ﬁi doPRk tsGRhD e patient. The movement out of the
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 admipistration 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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PCT/ US93/ 07834, published as WO 03/077864 A2 on March 14,
2003 (hereby i ncorporated 15 herein in its entirety, by
refer ence d| scl oses nethods for directi ng, cells to

4P g¢03en7 G ycoconj ugat es suitabl e for PUEEHFOEHE
PpLSAREy mﬂﬁnmce;rpaﬁmé, Beingnageabley tHiap kASEytkpeksinihe takpet
general fornmula P-(S)x-Gal wherein P is a peptide residue
otcllantdpaaith aeihetifasg eyt apnidl end-sarnitic Snigen. Fosingarce, thesi due

of a human serum gl ycoprotem x is an integer from1l to
1D@ensiorindBaid chdd gralsalgirioste integridus] suithe, tgidgutdy on) negates nmay
be partially or conpletely 20 asialylated. Especially
uthetfresly bejloy sroadlan phgarisedetdciroh-intesivielyt duringfolleys ilraﬁtvelﬂféiom pibes |
orosonucoi ds and asi al oorosonucoi ds. The gl ycoconj ugat es
nieepdethiegiurcehearptherpy et dvarariRfiar A ceny of raBOthaaRitEo
relative to adninistering the antigen specific_cells.
THlteeREctNenestofiti erasngen Hd fdicate the peed for agditioas] gy ditfessmb oy s y
with the adm nistration of the ceI In a typical

e Rpities bar oﬁéacﬁf’fyff‘f@i%en?fﬁ‘é"ﬁts‘é‘ ré?‘%‘mﬁ%i‘i‘ﬁnﬁ%gisﬁef ‘ed pri or
toth

any. s Lo gpEE R %P%at e %’%825 e N

PRIt B Eh GRbR R o i ool S ARING' | (e
Ry e AREOL GO | vanlaBechl}e s ﬁnse%Bdlhéh\fse%hﬁE}e e 00
adm 0g

ni St ration an asl a ycoconj ugat e, SsSucC

aﬁfnﬁllo@ﬁ&@ﬁﬂ%ﬁg&iﬁmﬁfef &Elph&s miniGAg & ﬁl&&)@&rbﬁé&t@'tottﬁh mammal
i htravenous admnistration of antigen specific T

| MORRIQEN RS irarRékirgiof b BdphocyEsMttelel PRpREGY toR8minREANARS S
such Iynmphocytes from accurmul ating in normal | ung and

| fydpiiocpestulitheld @dninifekihgltheQnaddoyjugard Mhid] Biematdnd A pplicaion No.

si al ogl ycoconj ugate, such as orosonucoid, prior to or
CRIICUSY3¢T834ypublidhéd 4s WO 03/@NRa4sA2at MandhS 12803 @éerelgfincampbiage n
specific T |ynphocytes according to the invention,
pleerein ig ith entiteyy, GD4dferehogirgihdoyd reghodafosdirepting vels tistarges ctils.

| ynphocytes from accunulating in normal |ung tissues
whi | e Gé«n@amiesiawg suitelil¢ fpprsy inglic prestdt mvengion ey Hejgonsrallpgpresented
spl een. 3. I mmunogeni c epi topes and antigens 10 In
a‘ﬁd&lﬁtﬁéﬁeﬂagﬁ'@@ﬂ P- @)h@ﬂb‘ﬂt?seérﬁ is p prpEdr P BYAOVRERSTE met hod
for detecting and localjzing a cell-specific antigen in
\/\WCEPT"‘F’I‘?@“‘E%F ? S‘égﬁ"e‘E%“?“F ef W‘g%ﬁm glycgpr ?‘E‘ﬁﬁ‘r‘s Epeieper frpm 1 to

dvant th t fi
nﬂ% o0 5 A R iAo CRIe Y o R PYEBER o
a31 YB%Q'I\EECJ Im%l? lusae}(u%g ycoco ugatgﬁnclu%fe f&%li%lcs: a]s'lalo s, orc(soxlnl‘?’c%lds

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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epithelial mucin glycoprotein that is overexpressed in
90% of all adenocarcinomas including 15 breast, |ung,
pancreas, prostate, stomach, colon, and ovar
NRAGHBusl y, the invention nethod usind @hpmmmmnan
o pregbly, ptrperstiblit therrpammg. Spaginelain BpPESHATEHINUC: 1
provides T |ynphocytes conprising CD4+ | ynphocytes that
migthpds PAmiRRELIRH L 8% fsf O&Y@&%gaafétsa%aéP*t*%}ﬂ"rczﬁ?m“Ce'QPP%f “b‘é‘aru ng
the MJC-1 epitope. Thus, ari an- Blaﬁgﬁl
gqyarr@nﬂw@ewge@vfédweﬁa%’ﬁP figep spegific PP%%"B@ Rl o a

%ﬁ?éfy@ﬁfogﬁésf S Smp@? st e per s Es P e

BTSBGS dA hOélﬁ Edegigl%lérée?nl ofa {g@%\}%g%/ ?ate gl}% %s) or&stPc%{%’;' ﬁ-!g?lroal
grdc%{fc%rcréanrtlc I ?%g\fe ou, ggciﬁmstgﬁﬁ df gx% &%{ égﬁ@fﬂlcalts l?ﬂpl;gcﬁﬁla!:c%rd%om d

expressi no oXI C ce not 1 nduced by

P)h%e 19\%8%1(;1 &axt‘c@l%)l C&g?lg%{hﬁéykes 2&)50 ﬁxte{/emﬂl @c‘h'lﬁ;ﬂahoc%ﬂ& Eher,

ese authors reporte at cytotoxicity of the

E@é&rnﬁa ?H‘l Jlogl%ll ﬁﬁlé {Hglhe@tvﬁi@e e‘ﬁﬁin!:mé deﬂ?e?y RSiLskOMe lefand spleen.

restric 5 unrestricted). The advant age of
usi ng, @ﬁmhgggggﬁg@mhﬁ@hm@&QV|des antigen specific T
| ynphocytes that exhibit MHC unrestricted cytotoxicity is
t hat h@an‘éth&%&c@ﬂi@ PredeffiiaaRe ProCidss a-ndthod\r 24N DR Boalizing
PCT/ US2003/ 032602 be used in the invention nmethod to
P tctichi@ficanfiges) Birwhsi eeickll-gecifid antiggh dcyttres-spacdineetigyn. pat | ent
regardl ess of ~MC background. Advantageously, for
hocatageedy, dn awigercie k lumoespprifoicing stG-Imgoernd (MY Ct 1o anthe
present invention, the inmunogenic peptide displays an
tpperigd igmfogkMislays errapiteps oFMUSH - AFFGrd (adseicelied Bﬂé(g ts&hce
that is a circular pernutation of a MJC-1 seq uence t hat
ewithplial weein slweprg@a&@ BV BRBTELE &ofo P’?f‘“@@ﬁﬁ‘ﬁ?‘é‘fﬁ‘ﬁoﬁlﬁ%ﬂ’c ludingq| e
| etter code): I D NO 1) PDTRPéEfdvant eoysl the
Pt BRI @mtﬁt&émﬁaﬁl tope *’é‘ﬁPY?GV a’“’@%‘a ﬁ‘&%ﬂ"&é%& I D
GSTAPPAHGVTSAPDI RPAP. eni c
H‘S‘ﬁ?ql‘gﬂé@ LIRS RERtigebat dlsﬂ%"rs eo?p “f’ ¥at " c ani %mw%g gd in the

R e S L R D e S
cetlls bTagngdthss ue dEEt?%)r t %&S,F@ig%%% ({%ﬂdﬂeﬁ gi%f"’sg;gé? dlSL'IRS 1§§Wfd n

uary I scl osi'ng peptid

gaﬁg@ Mﬁoﬂ of PhR6L spectit pefide Qﬁt@ﬁe‘ HA8sudRi Fubnes Wnéﬂ?
N can

cer vaccines and used in the present
@:@5 agﬁj,%uptrgrdlsl:loses that MUC1 mucin peptides stimulated cytotoxic T lymphocytes

(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 MIIC unrestricted cytotoxicity is that a single such immunogen can
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cancer patients. Oher instances of Ag-specific
XMC-unrestricted recognition have also been 15
[ as di sclosed in Magari an- Bl ander
andgop‘lé‘ggﬁgénces cited therein. For inst ancePCTgusm%mﬁ‘!m
MpRcserhp e i prsioe atetiod e piodues giednfspesiti Jrlymphienitra bbe rivaiatiohtys
have been isolated from the synovial fluid of patients
vicEnesh g MEE Sicderarghri tis, and from nmice i munized with
Mycobact eri um t bercuI05|s NUI C-unrestricted T cells
have 2??8 aéeé’iésr‘ny <& fppalizatm phrsils expressing MG qopordipg to igaresat h
a herpeSV|rus gl ycoprotein,

B e e e e

i rﬁ?l‘f%?%ﬁﬂ%?ega%mgg* DGR R Prr et Bt of
St e P Sp L DEORFR AT (0% RHTY 1 PR et
abSRRRLRe pegg Ihaiﬁymlﬁé&ﬁ's&uaggﬁgésng Ggl I's that can

recogni ze n the absence o ecul es.
@ETHPPRHGATSA PIPAGIAl @tM‘ﬁU@ﬁﬁﬁﬁﬁﬂdg&ﬁ@]ﬂpJﬂegﬂdldéh\@l{g%ﬁyhave

been generated that were specific 25 for the drate
Midire¥ Yhat@hn B y@ias Wk pletdh iRRRIch AR isclki MaSnEE 9 ithfce, e,
vesicular stornatitis virus nucleoprotein. -39
20@4d DISGGRNAGCT 6,LBAAD BLORRANR 219 andBIEd SthibyPatesOld) 15,344,203
antigens Antigen specific MHC class Il and class |
reSamdiircet eld 1s9D4 Felawndy TTOR2, dlsclosihd pepirls poRBSf MU dr BR&T t ant
host i mMune responses agai nst a variety of pathogenic
Eoserpeptigpswhidfcamteringluged iacancér iceinessid ustdi@niefpedsens methods e
generation of an antigen speC|f|c T-cell response. As
GESEf PRIFFOtSHhi s 5 speC|f|cat|on an "antigen specific"
T-cel | resgonse is a T cell response (proliferative,
cyt ot%‘il‘?réns Bt ieriaccifiedfIdt popryricied regomyitipr bavasisd lemi ¢

S a pe tide, which is not evident with

|
g us %ﬂn @ﬁmﬁgaﬁ?b9Fﬁ§§mﬁﬁﬁﬁmﬁﬁﬁﬁéﬂ@ﬁwléﬁino aci d
Th f th
?“%geﬁe%ﬁé "g'rf%sasu kol P RS e At TR e |
hat t f T- |
S B s

%ﬁ(}&%ﬁﬁﬂﬂ&ﬁ:ﬁl@é@ Nﬂf(ﬁlllrbéggl\é@d T Qelﬁ H so bee 1so atgdr tﬁ% et

nmet hods apply generally to grea “varire ??gens.

and

7 dkasefoaAkd SGtﬁﬂﬁ Ig Ids on B cell tumors, a herpesvirus glycoprotcm? and nonpeptide

prenyl pyrophosphates. Ag-specific, MHC-unrestricted, 8 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
flaorescein-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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may be of nearly any chem cal constitution, as |long as
they are able to elicit a T cell-specific inmmune
s e; they may contain at |east one T cell-specific
éﬁ??ﬂgﬂé?dﬁéxenpl ary antigens can be deri veap‘#Tong 037932602
pepti des, x&eiseHydefatmtgent i pi ds and especially
conbi nations thereof. 15 Particularly inportant antigens
ar e péytigeaerscific MiSinigst ¥ ardslasadestyicipd 6P épind €58+ Ticell wippmec
and. antiidiotypic antigens are specifically included.
AT {TRRerE beghimyyivpe sggporsps agrinshp vrridty lsbpatioganicyoniitivan Ofpretiuler t 0
use thﬁ subj ect nethods include tunor antigens. Tunor
afteregetiereiorees fhe getpion phn apleca prepifie Bicgflrewmse fenecdimibish ar e
csorecriplaat ed wtih the presence of a tunor. |nasnuch as
FOAHe 1y arreenperiiiss Erel] respanso ¢ adh ge¥ errontei @rplfrrativabnor nal
f ormal tissu they are. useful not only in_ .
R RS R ing eelond o e ppatic EpuIp, oot s Tapidgy yhich s o
| P LENEA LI Gl D he.use. of.the present nethods to
gener at e agt[}tlrgglf’lg?(:hgg éagtll ke ‘Lffmfﬁ(ﬁ'gmﬁi@%%b SEEAGHEAEL! t unor
G @B el Sp@vinBRBF AP ok BYSILLON,  Tyrror
Zﬂr%}%i ggns caer%% vv‘élnl kntomgﬁllﬁss@%g&%dﬁj&a&?sgﬁgea?‘ppgaéa\?é? (glcglfm

EDAEER kBB cudds @haVVRL J:hhra&é}ﬁﬁ@&ftﬁeh %@ﬁ%t}%ﬂ%Cﬁ{dﬁiﬁﬁ)&% r[o?ﬂ‘ﬁste\é t he

focus of great interest in the generatio

LA anSOREY. Fich assdB alk REFwARE BSare. NON-1 i M ting exanpl es of
tunor antigens are carci noenbryonic antigen (CEA), -40 WO
2004/ D3365cht RENAITANQBhRBP G0 reaDVaBE 8 i SRE Thdsl SRt i gen
(PSA), nelanoma antigens (MAGE, GAGE, GAGE), in addition
toepy b ef redrlymenahinticd nedtiinting] 4 ong S416dy arSabiWKEiidic a WekDeshediieCi N
antigen has been recogni zed as a potential inmunotherapy
timgRetrespense; den ariatostainanicasi doy Tagjbipadfic apitepd /HXehpla antigens
adenocar ci nomas. Thus, one enbodi nent of the 5 invention
(<& berdgrdved Gom geptifles, qathehyidrates tipilomd mwedidl cofibigetitmviGeedf.
derivative" which is capable of binding to either or
BETAEY dgRortant apfigens|agepeptias, nopeptdds exd ghysoneniides itidigiemdf an
APC.. "MJC-1 derivatives" are typically peptides or
SUgipte FYecgae paseifically WeJudeut not limited to, MG 1
pept ign%senr eci tte . above A[J -1 derivative may be a
f r agrERES FERNIDE vPuld Po pighthadvaginggous fouse e prbisctmeihotse

2. or. ungl ycosyl ated. .In accordance with the
ngc be(lgé;%%ﬁbr?ahg nt | o%?rgjl%m’fsfl\éé’ P L0 qrﬁqrﬂgq REEPHYRR FONn can
BSrefbh a; £ MG 198 MIC- 1 praduced by
recomﬁtgggp%%ﬁmﬁ.ggﬁg %?%sgy, -ﬁs;t?lrﬂ‘gann FRG 5“5%%é‘f .i ncl ude
eSS ati Y hbMirknf) JiNat.oRapai.n. O
cour se, 1(igrhl\/UC- 1 ffl?glghg%??ugf @%%‘sgfglen%ﬁ%yem g{ilg %"é)gf’l ‘3%‘3’/&5
i 601 thatdkutic intervention, Thus, the use of the present methods to generate a T ecll-

specific immune response against tumor anti gens 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 carcincembryonic antigen (CEA),
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met hods. In addition, MJC-1 fragnents enconpassed by the

present i nvention can be synthesized using an autonated
8t|de synt hesi zer such as those supplied comrerci al

9 6¥|ed Bi osystens, Miltiple Peptide @%@W@Wﬁ“gﬁﬁ

otplmeuae specific trigsh (F5Y), darpme aitigad MAEB A GB GAGE), fgkddition to

techni ques well known in the art. See Geysen et al., J.

| trmpfrodmentidwedroatdns, si@2s MRBOL. (1978) . Addi ti onal MJC- 1

derivatives suitable for use in the invention nethods are

descr iME€-limpciagritgambas bten srognizedys a potivttipld mwenqtheopetatget Wwor e

am no acids of the core sequence nay be altered,

p EEERleABmynily deains b htdennsarraamee Tl oremberiméneofaie

such that the re uisite T 20 cell-activating act|V|ty IS

el "FUST s oy |m"§ftP8§tnF‘mﬂqfa nlg[Uﬁé)ﬂ%@“}‘Fad’é‘Chﬁﬁﬁﬁblthe
f A V. L and I;
(8 Tl U bl 9
o BtBve B ek e e i‘ﬁ%‘ﬁa%%ﬁgm%ﬁ%nﬁ% PR o YBG s
A d I,
ég%g%szésﬁe% %‘%'eh G E0e Bl bl oo St B it gy e
o] 2 %ﬁﬁﬁ( t‘n@} S‘edgl)g&yl%éd Qlaxﬁaélkrc%ls)hﬂed%X&gﬁydcgwmggr%i%ﬁtqnv% t O

ds known in the a Mor eover It 1s cC

t B@gﬁneﬁ@@rtﬂmﬁﬁ%v% dan e EUrN RN UG SR MR IRy g %&]by
| arge nol ecul ar wei ght pol ymers, -41 WD 200470 %6

Pfsarchﬁgsam&aaﬁ&a&o%ue ingBferRe] metdamh&ﬁ%sﬁinwgm Roteadel] such as
addition, lipid nodifications are preferred because they

Npepsin brggapdin. DatdRrsk, MEUCN GagRed albd QLY Rimalid di@EB DY kbntant he
derivative with |iposones. Exenplary lipid noieties
umethads. H ghlitibhiMUQU fposets ertoinpided bpiié pradef imehtichcaiteed t o,
pal mtoyl, nyristoyl, stearoyl and decanoyl groups or,
niypthesizedhiesing lah yutonzateyl pGRid¢ ontE3Rersathias abedyppiianomasRialy Bt ed
or 5 polyunsaturated fatty acyl group. Also illustrative
ofreiedBiosysterae MulfialePomtids Biistembirel ofhess, au Shey mas tepradined pr esent
invention is a non-peptide "mnetic," i.e., a conmpound
tReppally; yring oy yell kigypadn fhg A tSeoGersenehtls & ool Methodsof

t p te|n netics are generally water-sol uble,
@21 i}“)t% diiet B&Fé/kﬁfevat'aﬁéulﬁeﬁ 197 BRI B dstyprttion methods are

qu on rest ct ed clic organic peptides
LRLTEALONSL Y, Lt | orenyeh b &Of%%ca&f*ﬁ%fﬁ@éowwnwmm

TR0, 0635 M Ry Bl 8 B o

T 11, Vi at 111 dgnr
Sfiﬁ*ﬁﬁié?% “?é%e?%ﬁg%%g glycopeptlégH mﬁpaﬁ F%%alns *%e
éﬂﬁﬁma?&&mﬁld&l@st @5 &, £RALa8d B ELhde; o) SNUT, fr; BF R ¥ Ald WEEy

H, K and R; and (f) D, E, N, and Q. Some preferred substitutions may be made armong the
following groups:.(i) S and 'T; (ii) P and G; a (iii) A, V, Land 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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car bohydrate derivative may include all or part of the
carbohydrate that is attached to the MJC 1 protein.
Mnetics that mmc at | east one property of MJC1
HPBIYBFEt e nay al so 15 be used. The ski | PeHURPE08%4H
Wishdh af pilR@Rleaslicha i AkHHSH, i oG8 fiionEa pRferiéd BstalsOhey e
generation of activated T-cells. Exanples of such
arftciligrasnibe énoaphuldion odititra@ior ofied detivartie veich 1ipGsomBO Bxeplaky lipid
(foreign) peptide antigens, and peptide antigens froma
v inpoigties usefwtder thibprepoes inalwde dut ap¢ g Himitalit@ galingoyl, myristoyl, stearoyl
Identification of other useful antigens 20 While whole
arftq dgeaneyl grputsior, miore geprealiyraas rie Comsttbradé mepymporitdent i f i ed
usi ng cogni zed net hodol ogi es for neasuring various T
c @PIP’“"F%%ﬁ%‘g@sacﬂ group. sAlg illpstrptive et MUB-1lerhvafivetsuitablg forppee
ﬁﬁﬁlflc response, associated with a particul ar epitope.
TH mﬁﬁﬁfﬂ&%&&ﬁﬂ%nvwnﬁ% & SRmEHC." 1y pmppd fthef minkgs @nq ¢y s
nore econo antigenic stinuli. Hence
A S IR e e see%iwtqrvoluble
order. of |ess 25

tide d t t h
F{P B o Bt P e, aeﬁs?ﬁa@y PR, el o 60
2004/ 033667 PCT 3/ 032
AL B W"H e R S A e o
t
(héérgjgé ff&ghh%%nb)j’e%ﬁ&?% al., écgﬁlelpﬁ dﬁg I’i@?g9§l§3ec (?11 garg

can urt 0’ ohe or a IC ep opes

nQivailvas %fe‘ilso Eﬂﬁtegxggteh VG M aB%eOES%QAd%Jeﬁ llé{el%% y@%to?eggd t he

| arge antigen to derive sna 'er anti gens. I on,

f AGRRANS the tmPindl@iuicRf @RS CRPUE1 RQANESSLRY

reconbi nant DNA techniques and 5 assayed to identify
peurtiohyhltaderiefiivd 0paRclud/BIl @PMEEf, theSambllydRR Rtat § 8GackaNo e
produced by in vitro synthetic nethods and assayed. As

aMU&alt etriathimetids that thigid @ feakd thegippE©edt MIGT- 1 atlohtigatgasytaso Of

the intact antigen then assaying them a nore
bbeoiseslgi cal |y rel evant approach is possible.

Speci fical | since antigenic fragnments which bind to MHC
cl assThe %‘EWG‘}/ giisag Wilyecoptizerivlt etherlaetipensarag bofsedlar the gabration of
nBortance one_exenpl ary approach is to isolate the VMHC
ni§ E&9|Tef§1'ﬁ5xam@ﬁgfémhé§hgévﬁdnqmﬁ%wut age 1ok bippised do, peself doteistle s
ssociated wi.th hhen1 Generally, this nmethod works well

f%eP‘I‘%aP‘lgﬁI&r ang gynufl %?ageﬁ%ﬁf?l? RS rt?fgwrd%ng @ pibergprteof

t unor ant%g? met hod, either primary tunor

cells or cg?tfﬁcft'loﬁgf" B?%@Lﬁ“ﬁ%‘mf he anti gen- of

While whole antigens useful in the present methods may 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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radi ol abel ling ce

interest are provided. In addition, it will be recognized
t hat phagocytic antigen presenting cells (or any APQC),

h a crophages, may be fed | arge antigens
3%6??%§§H$hereof) and 15 thus act as the Stg&ywﬁgﬁmnan
mat er i A¢cofling tathetleods kmewh die:. artTdnee MdGveqlagggpantigedhasteass | |
mol ecul es can be isolated fromthese starting cells using
k idsRifiedeits priggniciy garhbe furthgrre finod thypnadriaifevi wycifidvp@pes pPocildsiic
anti bodi es) and chromat ographi c techni ques. Isolated MHC
oot ngelves proteplyiroatenlpf te lages avtizproia derivh onmlidr sbgeni. des .

Thi be acconplished by treatnent with agents that

.ma )
d iaéfﬁ‘EPﬁt REFERLs eSS CAp Bt RIEBFRdbH eeorphineat I techpiquespd
tQ%aQH%u¥D#§CULe faor ex nFIe, 20 detergent, urea,
g ORI eRFgla gitors; Niogrouer small prrifis canbepradced Byinpisroand
e ' , e tides rel eased ca e further
puTr | ?%gedlljog i %ng) con a/— I(} n taF %??a PR %‘Fﬁi‘{‘%’ﬁ}aﬁﬁrﬁ?“g Og’ﬂﬂqngd’ﬁtﬁ Body
afkiii . LN G AR 3 5REGlILC ANLd bad od t hodol ogi es.
TE£ %ﬁ%%?%%?kggbtu é%ﬁgaéggﬁogﬁgﬁg EJ ﬁé%%egﬁ?BmﬁﬁJUence

a Bﬁi&cﬁ’i&:ﬂfj&ﬁﬂéé ﬁltig&ﬁtfﬁmmmcﬂ rllyﬁxii/ toﬁg? %Iragsq bndrd %ﬂpsl m(HeecEItesi. de

sequenci ng, gas chronat ograp MASS SpPEctroscopy.

| fire biaSicABNMBItahddCond Bxe ﬁﬂﬂgﬁkﬁ&%ﬂ Rt i%ﬁ%@lﬁﬂi@{m&lgﬁes{m st

preval ent peptide epitopes associated wth class I and/or
Clhagsived anieR ©UsoR:Se thiRptlies Qﬁbiﬁt@@%ﬂﬁtﬂem.%éﬁé?hfgﬂgis Wednby thi s
sequence/structural information, -43 WO 2004/033667
P@Ik USR0S AR2 6BiRing petdllpisbRNpitebs fiend aldsmi ned
sequence can be nmade, as detail ed above, and assayed

usi ng In kippewhmithaipbitheasisaly Sumof cellCod d colt RldekpriginR e adtigBAFNg
The | abel used for detection of |ynphocytes according to
t migrepagespeqyided. dvaidition i withbe f@eniZed arRyphhgbgic akieNfredeiting he

art for detecting cells wthin the manmal i an body.

CEhv @ APCY such pyroliceamhapdsl mastbe fiddabd aptigens (ohyerfoas treredf) and

i ndium oxine, is used to directly |abel |ynphocytes using
C'BYRRELTE e AT tersbier fiese metkpdsyiFhe MG thess bericlassTEmalesics dabed
Hp.rg%grences cited herein. However, various other
rIEATCBA FeT tssesiamgstlls 4Hes fenummethess. shohagibodypifinisy (MEIC-

ithin the | i d | b d, h
et ice) AR R e eplee . IGGRAPTIY Beiong on
T | . . di t bal t detecti
o B G TR
SHPIpRihe DlerdcAdR 9&@%&%‘ tn¥ Ibgl.ﬁ% Fé il Eﬂe KRIP2 l’}gc(ljl e fforo S xample,
menbf an 0 t A4mP

es, 1 nstance,

rd@t@fg@ﬂt,_&l@éa%ﬁni@ﬁiuﬁl Qﬂl}r@f‘a; divalefe catiol]g, %gnou}éﬁé and g{n'egﬁ%sli% pHP r-a
chel ating group

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,
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-epen s upon

conpri sing one equivalent of a netallic radioi sotope such
as 1tlln or 99mlc, chelated by a polycarboxylic acid, as
tau ht b Lanbert et al., supra. 15 Alternativel

a?f? WAPBET cells used in the invention met AodUSHRe0

| pepeitggns of tid ideterpliriey) sequiampargn be thadbeak dethilpd gpayedand asseyeth nsimds
specifically to the activated T cells, as taught by

Retova Teell agbays. supra, wherein either a | abel ed |igand
capabl e of interacting specifically with the |ynphocytes
admi nf‘s?@rl@?&h‘tgo'mﬂﬁé‘g’ﬁﬁml so that the | abel ed Iigand
interacts in vivo with ynphocytes, resulting i

| abel dt ylprbeytestonet R AT A et ‘@’G‘ESHFI&Q'F%d
the 2Q L ‘ d | t
%ba&gﬁww%en@géi St b Pt R SRR The
d d. .
5]1 1”1 tygme%ly in fﬂg l' % 01L 11‘%%9 O)PC an S use? to cﬁreg%&abal l%ﬂepggca e5 usmrﬁ 9 9

unt

ocron 699 onnl%] §§ \re?ldgg\i?n 151 ih% j'rn't gnrH (fegc:? ge’d m regreh es 01%8 FICI'Q 1? . 18,

ne- a magne eria

gﬁ‘cﬂ&bér%Hgﬂs o&&’x@%ﬁcﬁ em%ﬁlbé} é(ESI ) ﬁgxﬁgrﬁg dof%ns '&Xtﬁ]ﬁ%ed

Iron OXl particles, or a contrast

MRGhdiR bodf AsoldE bdllssd, Edcpkkt%g}ﬁ'm @ détéaﬁod GPHIERS, dYRbREYS €s

in the body is det er m ned an i magi ng techni que. By

| ARIGHs QT & alYBAYM, divalBn:d6daR 8didcBbh Ring PEEodSEHOT Dukd @B ®f t he
| abel in the body by -44 WO 2004/ 033667 PCT/ US2003/ 032602

MEQdE, I1.et AlS sy, BB@NRostyT IRy tidiagh fgnoachRotagigkbdisadell N t he

i nvention nmethod may be selected fromthe group

comsirgits, fogingtfince, adidaiisomgd ofgndinarign Bl ‘T pe'donancelatimagiung,
positron em ssion tonographic and X-ray conputed
teompuiTEoht ©uivaterny Pfagpetalipedicliotgs stk asc Blaos 8, Tooghelated byt ur e
of the | abel. Further, the imaging can consist of single
aelysusbaxalic agidepn sugta PlLaskert al-seral or 5 partial body scans
of the manmmal . Advantageously, imaging used in the

i nventlERrin P@datedc%??ﬂf ysetis g invertiap mpBe mydaoged t he

t | SPECT i f 1"l | abel ed
|1§&<1rﬁﬁl¥c'§fﬁgé I;b‘g*‘lfjde‘?gé?%hﬁ‘ ylﬂd%sn@ﬁa%iafgg 3 aqlv?éed&apsgq jaught by
t t
Béﬁ‘t%?"t algﬁrf" R erﬁ)ﬁ‘ﬁ%\ﬂgar@%%ﬁe@y? fn éegacwége@ﬁicﬂqyrwsﬂm

0 t o lﬁh c_cen subj e
q hoc bﬁs a mgtarg tot ar.rtlarrftr Eso hatt t%e E':lbé?ed hgan(c)l mteracts 7 Fi-luo Wi tﬁe

%hg Irgsjufh}{% %Zab?gmg&gﬁé’s og the lglﬁleﬁ EE%{@ ks éQJtacFeﬁ qutH gn%LIth y

e use eterm ne

q hoccj}ﬁ:'s rJ b dnﬁ] th% lﬂe@ulél{gtlaﬁéfe& Brﬂfoloc dENREERE A1

or exanple, it is generally preterred to use
The label in the labeled ligand can be, e.g., a gamma emitter, e.g., indinm-111, technetivm-

l:

991, technétium—99 or iodine-123, a positron emitter, e.g., fluorine-18, carbon-11, or iodine-
124, a magnetic matetial, e.g., gadolinium, superparamagnetic substances, or hydrated iron
oxide particles, or a densify 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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about 1.5 to about 3.0 nCi/dose of indium 111, about 10
to about 30 nCi/dose of technetium 99, about 5 to about
10 nCi/dose of iodine-123, about 5 to about 10 nCi/dose
MO 2YHPHET 124, about 10 to about 20 nCi/ dosEHYRYPPREZ)8
anch-iapyet m20s. (Toe indagiug teGDologyivkalos e ineakitiohetlc.maly Be @REEAIT N

enbodi nents, nultiple adm nistration of the |abel ed
| {remp e @youp songisting bradicimeging, inmgnetdyrescsyieo o g pcitiomengib 4oy
conprises at | east two separate scans, wherein each
s BpReErh e drray omgebdioneshphic gmstigelcpmdiop otonsé, ot ihngatoé
radi oi rmq:l gg magneti c resonance 20 imaging (M),
pofdhe ipbsh Fa f':f,ékwdwaavaﬂfe@waﬁﬁp%mr(gbmenalwepnwnwnb@nq@med
ton%g (nghl C i magi ng. Advant ageously, in such

A8 9 @fraﬁgmld %ﬂn@sﬁoaflh@aagmgwﬂfw favenmr@eﬂlod

se arate are np i nstance, a process

BRI SR L0 b SRUP PR ey SRt rgbed | AR

ﬂgﬂ%g |spl ay i mage. For exanpl e, United States Patent
¥ 5,210 to Coldenberg, issued Apr|I 5, 1988,

di scl t hods. and 25
k: tsg @'%ge?atb!yé/trﬁ?%?é@ﬁébﬁlﬁ%%@%&%& flﬁm & felag) tHe man?ma is about

Hﬂ!ﬁ@fﬁ & ¢ g ARE %T&%ghg%nl&ﬁ g]?o%t %ﬁ?bv\%@nﬁmetcrs of

04/ 033667 PCT/ US2 ogr ap
sing a

| tﬁé/ﬁxbjé&‘é wﬁMQBIB&&E&R&t af: a@r@ﬁgamﬁﬁt dr PRSP tﬁg:%%ﬁﬂ
gross imaging agent froma positive inmage pro vvlth

arts pecink biGadditiBodyent ok MYisaORMHsed MPES b] BESRInbYby Wi t ed
States Patent No. 6,490,476, to Townsend et al., |ssued
Déitledrinetic 23 widB6.0 Andué €@eri@HtaforC BiFRk AR, If Lerdhlly pofedd t&ike
tonogr aph and nethod for using 5 same for acquiring CT
aabolit PETo abowGesnGikioe@nintliam} 1y1, iaboual (8b BGES0GEM 6L of
overcom ng alignnent problens due to internal organ
riesheatinmt9?, about b & dbort 30 inFi/dseein@lineed] afpuos iolabqut BENECi/dose
positioning of the patient for the scan. The tonograph
dedingr égbeuh e oiabrys?0 maFidloserilioing 18 ahd abom 4@ & abit 3hmCiaioe
accurately co-registered, wthout the use of external
faPRsts mdﬁfﬁ%lﬁl@w%wrf,awmmgimsmn ofi thei Iphgled fvmphocytes can be
adrymnl stration of the | abel ed | ynphocytes for a scan can
i nutes, 10 hours days, weeks or nonths. The

factors, including,

par ! i cupodilfl genc%s Lpon mﬂg}g

i 48 COmpRES 4w %Paf‘lt@asﬁ%"ls Wit cach
Qﬁgaaves% e &Ehefclny.gpg( oS Lsease  condition.

timng can b i ine gngoor}r hc’émaé’fng ﬂaﬁﬁﬁlﬁfe%}o“%?fﬁ | in

DS MROR @Y DdsshY (ﬁﬂno 2PEL OES) ARL.Y ol Snd
routine eQ}bHerl ment at i gJ fiic PD) X« ;comgute Omogaphlc?@ﬂ
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 [ymphoscintigraphy or magnetic resonance
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5. Applications of the invention nethod 15 Aside from
particul ar applications descri bed above, the invention
net hod can be used for dlagn05|ng the degree o
pTBJIeeE8%n of a disease in a manmmal where g%%mnmnmnmn
P by@GhEphowhie invdvaesubdir AT a ficgitive %a‘é@?}r@&ﬁécﬂﬁﬁ g bgroﬁh anges
in the distribution of a cell- or pathogen speC|f|c
alivhage gentiain 4 pesitieeidege prddeeed vBleAgecicnntilddy Buaging &dent.
infection, e.g., an HV infection, or other infectious
di sead®&re meendy UnitadiStane Paérs Na 590,476 Towisend el isched
arthritis, nmultiple sclerosis, 20 inflammatory bowel
dPecsabes 3, 3003 teaeheea ¢ompingd RETenth et Gompgraph apsmoethasorsisingr a
mal i gnancy, e.g. myel oma, |ynphoma, |eukema or a solid
t HHASHOT a¢qHEMY @irﬁ@fi RETritopgss stauspyally o sl deviceTdvercoming digemanan
be used in a manmmal having | ynphocytes that can be
a%ft)‘i"%ﬂt g todpreryy] OIE‘WWB‘@%WF’E&“&Wf seanaeisil piofile. a0 pasisigning
olved % pat hogen-specific antigen expressed in
é'i‘F Ratt ’%{e g %Ca “5 f%\?ﬁfa@oﬂcq“mbf%ﬂ%ﬂa} %HB aleﬁfczﬁﬁcabamages which

abel ed I es 25 are

ffi . he |
2%9 e A AT e e R
ouf 1 e'rf%‘eﬁ‘%“?% Blel {8 iyl oFBe 1o orp OGS RE R BRETR miiBs. o
ofuBL A3 531 Bl 0,40, 2004 D560/, RCT/\S20031 092007

he di sease. e |1 nve tl on IS use

dé SARSIFR of ﬁbe&fnohm&m Whiabibig he‘iﬁr%ﬁ@o?%s MO0 4R

useful , including adoptive |nnunot usi'ng activated

Tcohd{ﬁmhﬁﬁyi‘irﬁ@ c@rﬁ be Jeféﬁmhéa\()? Bﬁe'o@&dﬂﬁ’% E@ﬂjm tMtEHlst ifefGE t of

the invention is a nethod for oring the response to
Aadtdieind PYindnd or@thARBIRE elpvhdahiiéh. di sease. The response of
the manmal to the treating step is nonitored, by

det er i Ayplicptivdsef the invédtien hmétkydapy al ters the distribution
or trafficking pattern of the activated antigen-specific
| y mphésdetfos mticillaeagplivetiondratriberabag pbcinveafion dghold Banea aée@n
is a method for identifying an agent useful for treating
donfinsnasivg Hadpary ohpidircssian of a diseaye in agmamiiaMivlerd thcirogpasiorant
aut gi mune di sease, an infectious 10 di sease, or a

g q”@‘i‘fé?ﬂ?}?e desermyied by GrRaersip thadistibion pfteecelipe prthogénespecifict he
dis Q%ytlon or trafflcklgg pattern of the activated
é‘ﬂ‘f%“'& I WA e isedsh AR § VL infigtiqnntagy 4R TV infexpigupprother 15

infectious discase, an autoimmune disease, e.g., rhenmatoid arthritis, multiple sclerosis,
inflammatory bowel disease, systemic lupus erythematosis, or psoriasis, or a malignancy, e.g.,
myeloma, lymphoma, leukemia or a solid tumor, incleding tumors described above. The
method can be used in 2 mammal having lymphocytes that can be activated by an
immuhogenic 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 2 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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CLI NI CAL PROCEDURES FOR ACTI VATI NG AND HARVESTI NG

ACTI VATED T LYMPHOCYTES CTL Ceneration Standard Operating
Procedure On Day 0: Patient's aphoresis bag and nane

| %P 104033962 r ecei ved from Cof f ee Bl ood Cent ePCT/E300383260235
aths &kdadee TEORVeRtidheOpakitulily Rfhlfar dpbfean Rhic@auasindduliifng .
This is released into a snap- cap vial to be taken to HCC
f theray nGBTHE wsefp ineldindd dopite hannbiherapyabitgaeiafedapiophesiss obag
is noted. A patient |abel is attached to the culture bag
athelinvdntitreheitbdwi t h trial #-patient# 20 aphoresis 4. A
separate patient notebook is started with the first

aphor éggther asppdt ofjbey inyepdamtis aingtkpd forimepitnring the crspoasedo # gmadyt s
done in this lab are recorded in this book. Sufficient

AP Rrgmpaldiaging s diggasen Ebp rpsnonse Frheanaaebio tgdtepting ptemmis propigre,
Qily freshl = unopened bottles are used. Once opened t hat
b5t lém?*gg Yﬂ'&&e@th%%e%rwfaks?s hpdjptribption o eflighips patterg of the
facilitate re t he aphoresis product fromthe
aaﬁﬂ‘@fegg’i’ “HEGE Ig’\?‘é’l‘?ﬁr% M he aphoresis 25 bag is

and .t

bt d f b
Er ans A FCHPIE0L %eénvea?waéneﬁb"gg‘“ e St poaphatns
i 32602 Al My ned| ferred t
411%1]1?&% QQI?’I{& ech ot 1] I-}T{Vm“:fectlon I an ol‘lq%ﬂl‘?’rlg rg%a%thfn x%fectloun e to

ture chi'ng uer
t t
af‘r“%a%"%églﬁ"éﬁ & bﬁ%%wm%@g?ﬂ%%‘%ﬂ?ﬂéﬁ% d@Hb“%“ﬁ{ o the

Cebbttckin € pdt@d b @ik G vdidianSde 5 e&H@i L the aphoresi s
bag Can%p thg cul t‘ljrte 2% EpUsll né’ﬂgh" SI%X hea seal er, the

tubing closest to the cubtam@apag is sealed 5 four tines.
The tubing is cut within the third seal fromthe culture
bag. Using t her WBCACorotEDURES EdreACRSAasNG he nunber of
cel I s/ m andNDWHARVHSYINGAOVAED TV OIMIFREDCOYTEShe aphoresi s
bag, the (tot@l'L GurdpaionStandaillOpprating Ploeedaphor esi s bag i s
determined. Dividing this nunber by 1000 m gives the
(Q@eDiy & dlateetis sphoregirbag andinhmee lgbelstarerrecelyadtffom Thféee Bivag Centem

vol une of the culture bag is 2000 m. Since the cells are
t2¢ wplbasgtsampleernigincd i@ apsxiig piees| of spklad tubing dhivisxpleased info abrap- of
cells needed i s 4000x10 (4xlI0A09). If the total nunber

oGP Y|t ke tplkgn H%Ec%faga ERfe complete Bl thyolwgof aphpEsispeg igel | s
are rempved, |f the total nunber cell s exceeds 4x1
ORE ﬁq@ﬁw& et igptbis B e o B 0o d nab b CHOERT # of
cells

aphoresm 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 ATM-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 m! and that volume of AIM-V will be transferred to the culture

bag.
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bag - 4x109 cells to be renoved. Divide (cells to be

renoved) by the (cell concentration in the culture bag)

to determ ne volune to be drawn off. 15 If cells do not

NERUBME renpved initially: AM nedia to t HeVERIPE12892pag

Wi th aarkiov fikdid 14 @hnsteRredio B CilEGDag loh§ aRbMAGShert@ABY R and

replaced slightly, attached to the appropriate bag port.

| Eyriagerte the hgprophiatk pdredn theSculhne g, A0die pord Bre cRBdd THe afidtekik € of

AlMV may be poured into the syringe (now acting as a_

f bagriethgn eiptidil inta the cultugkdepusing tans@er cibing ipickcgehe apliordsd dgg dnfhan

aliter is to be added, a sterile, individually wapped

5the pitu@dag Usiag 2 SERR beeatsde, theoubingaieséseio thelvaltirelhigds stalalm

bottle to the syringe/funnel. The culture bag is Tocked

gt tryes. Wi gbing i oy v incthecthitd-seqd from helgnleks bager i odi cal |y t o

m x the contents. If cells do need to be renoved

i ni ti &Fngihe MAG ropnt figmpthed &R Gs ﬁ@yavmlwg@f cplis/mitapdupeplyinpbt thre
withits ace, The culture

{f‘?egor ?%té‘?%@ gétlé%t 'P§/<t°t%1PH%bef ?.f%‘?alé “Iﬁﬁahorqs’é Bte if detegmiagd. ¢ o
th { 5 | d t
"b%"}dmtg Come‘"rLgag(’p?é‘ﬁﬂ"S%‘E? %%%cwa%@a@ﬁ?ﬂ%gnl&?mba@ﬁﬂ}eﬁpbaﬁk
dﬁ%ﬁq}mﬁlg 9019 the cglg:ré b@% {S%S&d n‘?l Smce t}H: gelﬁseu%gt d ta%te%%t | mes

Fovi e an e 'mXx / 033667

P A h
SRRSO a0 A 98, RS
THB el tﬁ@JEQ&@cgnétE%édttﬂﬁ)g S D Gl b FrRGch, ARVt hE

bag and closed. The suspension in the syringe Is
ehhase Qallk &Ic&:d@dbﬁ 079 ThentiéREpropibic Q&uﬂn@m QM&ﬂTotE—l%f gk fur e

bag port is reattached to the syringe and the process is

riepeaiiettellith bt rebed/ 0 AN tARDaEved) By BE WM cREdhiratibh & the
nunber of 50 5 m tubes required will depend upon the

ool twrerag) © deerndieavhime fdhe dives® cells will be frozen for
further experinments, in vials or in bulk, for future
dii¢etlsideenobmegd to bArcgmmglistiallyst be renoved fromthe culture
bag, at this point, to provide Day O sanples of cells
and stMenadizttayiht culfigbag wither 60an) Lo drdkoiinge, dis dlugget ©kbved and
assays. Usually, 40 x106 cells are renoved. At 2x 106
cenlqced shiphtly; afpahied © desprreptiaishragioq: IPyomithsn I tityiistoda pddeds arc an
be. 10 renoved, in the sanme manner, as excess cells were

eBYG Yte OTiATR Y ety PPUE%PW&“"FH@%Q@W @féﬁg psya fupngl piticaren 30
B ¥ B E 10%e T Sled PhoaSatre sl mm%wéxyéﬂa? Sahun
%Epet CQQ 9& 1.(56(? Qrans%mhe meéla &om ggtt?e to L6ne syrmge‘?ig.u'mf;[1 %he cu ture aagtisa nt
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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is saved and aliquoted into 1 m sterile |labeled vials
and frozen at -20C. The remaining supentant is
di scarded. The cells are resuspended in 4 m Freezin
MERPUYEB al Bovi ne 15 Serum + 10% Di net hy sRETFHRYEPI26G
gbyiegeaAaieend sradid Baw b Liqhll IxvelliDBrogat tb Selb nil inatklon ths syringe
aliguoted into each of 3 sterile, |abeled cyrovials. 1
nitheghort Frrereaved fomthd syainjs ragetibdvettie thhend closi The ngpdnsioh in tdeel |
suspension to provide a 5x106 cell/m concentration, 1 m
| Syriage igglstsediintoratS mé b which 1 clostiefhie bdiurel bapprirgislreattayiod iethes .
A styrof oam box containing a styrofoamrack is kept in
Wéngesis@he PiPeseietepegted antl the pagiired appynt ig dxawy pi| The piritier 4580
ced into this contajner until the next day when 20

‘g) W%Flfeﬁw@hde@@dﬂp%\’éw ojutedp Repfgawn pEsThesercplisenilh pe froppppfor
' PR 8 by ar%\w?eﬁl‘i"lfu%eb%és“ o o these vidls
e L3 R SRR B B st e bR ey Wfﬁ*@ﬁ@% Car ds
asraﬁlgfég&tc%ﬂesg{& J&ge ap ogﬁler ytotlx%ty ﬁlﬂﬂtﬁ %a\ésags ﬁ%l V\}Eag%)élg to
0 B U R SR, 5 251 SRR P
@gﬁgﬂd |11$th§ ?sﬁﬁfnﬁhllley ab é&&g &ﬁgwérgrefnnﬁdﬂﬁélddﬁ%gocﬁav\%g 'ﬁ]'e b;r

muci n' concentration in the bag is 20047 ébG?

REHHLIA2003 6032508 be 446 i rrhlaceufl fic 80 fapoéry .%e.l e bR rlovid g
t

mucin' is | ug(ul so e anount s added to the bag
| Bacedif]d 80 mt @bd. MRey Rte¥PRIat Mg (18rphnf¥ot 1Wanik A0nis dEe shpefnatant
cyt oki ne concentration in the bag is 100 U mn . %lnce
tiheval aad Kighatd itiio @ il S@ME BB sQRd Bdzer & -2D°C.AMhc ¥phaMingt he
total nunber of |IU required nust be determ ned by
reupetrityl i idiagurdeth he dlib ire reodspentid ibag) Krbadinghsdia @etkOfbvlnk) M .
This total nunber 5 of IUis then divided by the stock
Sstut + B Riowthemtoxit) logive acogiemefion ¢fa0 kibfleelis/glf 1 wil isalyeeded.
Bot h of these can be added using the sane arrangenent
ViRte pach o sterilpg labelasichmyiala d my of Kieraiak media is 3dd8d wrthek@maiting 1 mi
syringe can be used.. The plunger is renoved before
é‘Flf %\’EH’?P%@‘ P H@VIB%*QS’%% ran’ﬁhﬂmcef'WélO“s Atrd fsrliqugled inkq each of Re
using separate, sterile, individually wapped mcro
ﬁfeﬁlﬁt 13‘1:‘4"5 §W°%§S pabyraiRsmbor FP“faH’élgé‘)?B’ﬁij@ r%f§ lsﬁ@gtsm @P 585°C2 m
F N%g nmedia is used to rinse he
357?%% Sy Bl v e e by g gatde v e pag

m xed gently, as before,

\é“fy #BE it Py B SR e o oo Cgeiendhy bosad bosdon)

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 bag is 1
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~overnight, via Airbou

then placed in the 37" C incubator with 5% C02. On Day 3;
The bag should be rocked gently to m x, before the sanple
i@ drawn fromthe bag. Using a 10 ad syringe, after

d gﬁoﬁﬁggﬂd pushi ng back several tines bri ngCTfHSé"‘I?"&i’ﬁé?z in
t & sthe §iPehigatienpt 8ﬁemqml]ﬁw|l ugfgl s the mhguak of ulsedded rotthettag isbeen

rais nd closed, this sanmple can be put in a

R M S S 3 o e B it comenien i s el 04V

IfSiJchlectgcq(chlnttrati on i.s ahoye 2x 106 cells/ral, nedia

shouf d°be"aaaed PEBPFMP: tihecap saedintotmpaber gidiirequisghmuspe
t.hen enoyed. and frozen for |ater

s el ol el ol FRLEE b2 b RLOLmh s ombe

alok i ivi eUoldofthion &Rd frozen at -2Q’ C, on Da

0. H\Ei/)gllg)Bhrgr'l@ti_‘(,i gg&i&’ggl gir élérlget?rﬁé?/e ) stﬁ(t)ulfzta gﬁ%&’? 8‘8‘31"&5&‘%%%341, g

| Bodk el e fw(lD G %eeta% i magi &

L oF AR Re h e HES B AP kbl T e B B et B

C BBE I hiRk 138 can® udBYrnd i)lnt;geﬁ% kuﬁa%d‘ii&f@%é"&tticﬂj%‘@hé 0% pB3%a @S

on Day 3, for a CRC. The cell concentration”i

d et exinigin @6l T2 GreRaYed WIS RpaSAQ bhidle, %i%%ra@%ﬁrﬂcﬁ%\éﬁ tips

sanples (13 "s) are renoved on this day.
paﬁm dﬂ_@'n &bk dyling? aﬁfo&_ilﬂ_ﬂ dadofsst my\fﬁ%ﬁiﬁ isQBe N nsO down the
i ncluding any 25 addition/subtraction of bag volune. -50
WOriagGud BR366iE. PG WIS2EHa! 082682 cndfEL TTY: 13 nmis are
di'vided into 2 parts, 8 mis and 5 mis. The 5 nl aliquot
of celThsbagsth byupeed getiams befirg bproakingkidend odetah@frddt rtackTR &t |
Inc. M4-RT tube (Multi Mcro Media). It is |labeled with
t hen Rlgcpdyin he 3A1G ipwbatorapihGPedd%s# and date. This is placed
into the zipper pocket of the biohazard bag provi ded and
t #8 Doxp: Thobdsshond bs reshied denilyttovmixbietite thoskpk is dHve: foaghd g,
taken to 5 HCC and the courier is called to pickup for
oV e 1M seRes Al fravige mpdaeshinebyckisarrl teps bip@Rbe lyptiogleas na
testi nc?th Egiul ks are noted in patient book. The 8 m
aP GOt sMEPl Adter oyt hesrororaisgshApd ¢losed, tigs sainple cantbe put in a

patant. i s decanted into a sterile tube |abeled with
RS B o L R SR e e pestond s coppatiminsbere 010k

. | t . (for HARDY Dj agnostjcs TSB and

PR AHEE b Btk 8 For iehon Shif Hna ot e
tuBSed ind 6RRLA | cQl s.into a styrof oam box. The
necessar y f o‘lrﬁf&rrkgatéglr{?l %Q’g,oa g P’gla% lélﬂl s ‘?}ﬁ“l’a?mﬁfr“ﬁ\é’ﬂ‘r‘z? UP5et hag
anNfi=8 edd ©fed 40 20bE ..The box is shipped

e 20 B ey R B R o PP iR

l1e¢ & 29dda¥n théMand: %ﬁﬁﬂep&-beg%:c’&éltehﬁinﬁg fhe Eb?a'i ﬁg re(i;uQre(P %didg'[?d&ng 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 mis) are removed on this

day. The “mucin’ peptide and IL-2 are added as they were on Day 0, including any

addition/subtraction of bag volume.
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book. O the 2 ms of supernatant renoved previously, 1
m is inocul ated anaerobically to 15 one of each,
| abel ed TSB and Fl uid Thioglycollate tube. This is done
Y0 8¥#P3¢67p| aci ng the sample filled 1 n] pi PerUSAP03pHa02
bot t oA 1ERIEREN 3 midyae divitkal igaPrpiree, § mis tide ng. ﬂ‘édz 5 mbalityine nf
pushed slowy out to settle at the bottom of the tube.
THls prdsaperqatan g plapad|inty theMidmef Feginine-t\A-RE epetMultaero Media). It
bubbl es bei ng introduced into the fluid and the tubes
c fsdebelad withythe fripl#-paientriihesesist enddiate {Tiplsds plased istadits zioperaockptof
alsg Iabeled as_ the other tubes. The Fluid Thioglycollate
fs Giohazprd bagpupyidst anddbp ystiow fompis gutdmie bask prskit Srhe hards telksa to

d.. The TSB tub I d
i p R sl o e et Shep AP IR 7

ggoéésmﬁat&%n%mng#%goﬂéd% Signs of turbidity indicate

s are noted in the patient

.bS A B?%‘*q?“ bk 4RE Nl r%fﬂaﬁi“fsﬁpér&%%%a FIRE or
t 1?1% BGWhRLEE |léBEIE&/ wi@ﬂgc lﬁ)ﬁ%E %me@— fﬂ%ﬁg{aﬁs nﬁﬁ aW-?Jm{uov%«? 10 sg %rea (5:

sanpl es (40x106) as on 36 ré

| §rfle @beER HAIR@Y‘:MQ&IO.;UQS Py Jﬂ@kﬁﬂ 'I‘hf%gl%tg RbesH 1‘% ?E'maiﬁl

identified by a patient |abel. The cell count ron1t

pin@hel tetdSis pladed (widRYold packsdito B &yroBasl b&xoTl%%E&ESHﬂy@&ng at @A jed. 5 1
WO 2004/ 033667 PCT/ US2003/ 032602 cell nunber and volune

npe thepldsdr Appeichagidd sedidd.in wlgiiad ﬂaﬁlplk)@@ﬁoxﬁ@&l‘ﬁ@ec&h@m@ﬁt,eﬂﬁd
for the XTT and Almar Blue cytotoxicity assay. The cells
ahiebogmptte Biowbigskeafor e0@oxgn ledeB0H LAPstingURddals|asenok®ih patleilt
mn. and at least 6 mis of the supernatant is aliquoted
itob 6 vials with 1 mwial. The cytoxicity assay will be
started as early as possible. (See XTT and Al amar Bl ue
pr oc effihe 3 ynis of suppraateny repioiad@resiousdy & m{ is snvallityd agackdBialiyrd
IL-10) will be started as soon as possible. (See
c‘iﬁ‘ B‘iﬁaﬁ’elabﬁl%‘@@@%ﬂmdﬁé@alwo&aw fbarhifis denptby kintlie placiedlyes

vai lable within six hours to determ ne

i Sﬁ‘f"ﬁ% ?{5 |PEP§?"=F Hre bestomy of pach tupg, Thy Sﬁﬂnalé i ikt istthen pyshed| | y
SRl PSR Bl e Bl e ¢
ngfybmbbgggggg ifbAENTSo b0y T g HRLOGRE f 80 a3 ied B0
e ek kﬁ{@ is dio lathlgcf g thd o&emb%*g;ﬁg gﬁﬁ'ﬂh@g@mﬂ& G %%t%eg Hftgase

in either cytokine -assay t e’in

mn iy ta 5 25 a 100m GI;.]ne erg G )ét
gggaxfggéga%%%gﬁﬁi éﬁg%%%g%hé§mﬁ&§ %&g&ﬁh%? STARME LIS

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 o-n
Day 0. 1 ml is also removed into a sterile tube to be taken to BSA for 2 Gram Stain, identified
by a patient label. The cell count from the previous day (Day 7) can be nsed to determine total
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Wight for consultation/approval. Nancy Bl ades is
contacted ASAP to determne timng of the infusion.
Harvesting and preparing the cells (see Harvest
BYOBIPEY requires 2-3. hours. 15 CTL Har VEJTYSpg3/032602
Stedimyrbet aGhentumtel nagledProde daun . Wrodlyhared eslt ab asdsittaleedrT
og%#ferson Wll remain in the lab at all times. 1) Record
L 3Bl ioraicitntsaballe cdfs agl cbntefobes 2 40018 (1000 fpiay, ueslly) for
Form Unless otherwise specified, all procedures will be
pr e 3784t lpast ¢ mis of esupematant ipeligheestinto Avialsygib d mligiah (iibé es
will .be di sca ded into the biohazard waste. 20 2) Place a
5L PR GE ?’fh“?ﬁ% SLHBFE PEssitleaftes X Retrdvdanan Blug prpcedyres).bag
fromthe incubator d. rock hag gently, side to side and
f ?%r? °Fl3e et ,“S“talg‘/ %@H%@v&@) B’g@g ﬁ‘%‘ﬁdﬁwﬁﬂ fipetidleafSephol

S : ayi.ng i.t on th cohgl _swab, and

c o RO TR ke fF Ay e SR pchows

NPl AkSioh MRk Y to reduce pinch caused by the clanp. a)
Draw cel |l suspension into syringe by pulling the plunger

sl oW ¥ritRiatthyCintudioh: Stgtétiééﬁ} 4% m%t.ir}cpegse%y fi:-a g:%/eg S%D%EY o

plunger slowy to return susSpension {o afer the
DMy QR ampl&# Mk2r @%yg)ﬁgl@QZayE el '/wﬁ%glgﬁé&% g\ﬁ(@e%ce fi br) C'l? aw
pl unger up again, gently, "and bring down 1o the 2-m

neagddction ind BGONMBTrockdiQMofyds RERam g@n?&%ul&%&'ﬁ:é v QY
liquid to flow back into bag and then recap e portr.

T$ g:!‘dtaﬁmll_ty uﬂgﬁiﬂ@nﬁh@é’ﬁ[ﬁb in gi}heﬂyﬁﬂlﬁ@%ﬁ‘ay Hrefne SrusATRL £ deﬁyeﬁ he
syringe into a sterile vial to be taken to BSA 5

MnGlrtishX OF Bt drabmiptitdnyhd moxt day. s udh Apfovidd t H5 Wkdphaf " No
organi sns seen"” fromthe Gram Stain nust be received,

Wizghy/ st exmsybiatipafapprivef. faecytiidieGetdnBiciERAS ATeto dgbntia ti@gher t O
the_ﬂgati ent This nessage will be heard and understood by
hstirfusiqne dqeesinglandrcprrihe the ovils (e HidmstRrakdie) aauires 2-3BbgRens e
the remaining | m of the sanple into a micro-centrifuge
tube to be 1€V Hupsting Sapdard RgeratinaRmesdureCent er

Io%gechrat%%’ for CBC. f) Renove the 5 nl syringe fromthe
SUPPOFEst arssipeda s P eyl g in e Jahatgl dmes.  3) The nunber

gfo d; qiselﬁtgf%l Ién(g:)ti’é Qngir]il:]exglﬁgﬁgg I)gtg og aﬁ s«ﬂl?tgogsf OI’E I-?a?v(cj:stkf)%mz. %Elesg%hlier?v?sg S
specified, all procedures will be preformed in the laminar flow hood. All used
supplies will be_disc_arded 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.
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1-4 x 108 cells/n2. The required nunber of cells arc
renoved front the bag by the follow ng nethod: 15 a)
Determ ne the volunme to be renoved fromthe bag (the
M ERe+03gf67cel [ s required divided by the nutBF&s2¢9s/0en2| s
per nib)i n Phe phager (f #gaim £BEG) Ind bhye dMvaeahaz-B0mai! syri nge
in the support clanp M x bag gently, as before, and prop
| abel & upPigtonbectfrdnpwringokisaportmatlow tijjuiSwetlowiback itra plepad t
wi th al cohol swab. Renove cap and attach port to syringe,
20 as bef ofen reqRe g aee Tightor whingtlemp, mani pul ati ng t ubi ng
to lessen pinch. Tightening clanp on a different part of
the t dbi ng”'&BE lephpEsagplerin the syangctining veyile tig to heddovieBSA ()
Draw cel | suspension into syringe, as before (3X). Draw
up |ast t ilﬁgfﬁw@%ﬁabﬂ@m&wﬁ%g%ww kNooygagisms seen”
Di sconnect thtgeeraaglﬁ%{]%msg&ai se and cap. C ose tubing

e

clanp. f) 5 Pense ¢t SHERE 1 VPiFt RgELbefore the oA be

PCT) Usp00 33 b BEAL e péssits NN pot o B biboth aw
out appr og&h%ﬁr@&g%d%fHagvgétEI%uspensi on. 4) Return the
ator. 5) Ba

culture bag to incu ance all tubes in

tri i s TH el i.of-ce €
Sprn 200 DNt B Sl AP ERGBIc WP i LSRG ALY

Wil e cel lukeio@Tabfibh Cild@icafler 13bdrardy AREREr 25-nil of 25%
v/iv albumn to an 1 nfusion bag, usihg a syringe/needle,

maki NG SuRemb B/l sidilge GO BR GlppOR Sl iRp RN i@ LGke W th
al cohol . b) Transfer about 250ﬁr1'3r1 of 0. 9%1I3\IaCI 'nto a

sVer i Tie ombdrlofeells tofbk AfYestedss LAGmInSY by (RYRHARS MG sPface 44DI NY
“set, making sure to swab all connections before and 10
af t er 1-4 Ad6] BI0/m} Tiofrediin@ nutibertoheli B 1mivad RS HGhA
syringe/ needl e, making sure to swab all connections
bef or@leiripe methast with al cohol. 7) After centrifuge stops,

renove tubes carefully fromcarriers and return to hood.
a Determine the volumie to be removed from the bag (the number of cells

required divided by the number of cells per mi in the bag (from CBC)).

b) Place a 60-ml syringe in the support clamp Mix bag gently, as before, and prop
labeled up with a low rack or box.

c) Swab bag cap/part with alcohol swab. Remove cap and attach port to syringe,
as before. Release tubing clamp, manipulating tubing to lessen pinch.
Tightefn‘ng 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-mt mark

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

3] Dispense cell suspension into sterile 50-ml tube and cap tube snuggly:
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8) Aspirate the supernatant, using a vacuuni suction
system The vacuum flask will have 100 m of "Bl each' in

15 a) Attach a sterile, glass Pasteur plget to the

It.

s‘M%?‘?“ﬁW’Wask tubi ng. b) Care shoul d be takBh/EiACE3 e
pel | et2)wi | Repse fronf‘e)” asqeedsil trgiravhmt tpptveriaxpamioghitof cell amspénsias. e
t he supernatant down to the cone in the tube, |eaving
sél/erziﬁ‘t'%‘ﬁ@e?%mfe@@ﬂ‘ﬁéﬁ?ba@} After aspirating all tubes,
suct i qn bl each up into pet, froma separate small 20
f Pask Bajapceafl dubgs lpfengﬁ‘eﬁcgﬂéﬂ% {6 ahglancg)ubegEnecesfary fiein {208es
has a celz{og %et and all of these pellets nust be

combi AEBEORES ﬁE““‘Qéh AP Mg’ 25- L of AIMV nedia to

rst resuspend the pellet by releasing
tFPe rrevgmg”%lsséﬂrec ? of t he peIIet After all of the

di t
?EI Iegs Sag%%’igpeggzpedaf Unt 31]3“?]?1&0& é} ?'n)a% usi ewgggtdé? le,
br ok P / 602 b
nr Lor "t o thding sei o SRS AS %"ﬂs‘v it !

cel | sys peﬂﬁisﬁpab@a%@Q%f'obf?h@ad l?l?o JUENH bt)tldpgﬁﬂa Es?r?gt the

process of resuspension using the sane al | of

the tubes.syGgehlssiROr hidindlsef EGHE Vb Maﬂ@l@écﬁnccﬁén@%&ox@gﬁd
tubes and add wash to previous 25 5 cel | suspensi on.

10) Bal ancftet AbEsORNIGE RETIkJ th mglaoﬁsaglxa{.)@a yiRBe /R 0haipr 11
mn. Brake is on. 11) When centrifuge has stopped,

aspi rat e superswab sihtonnet@ons Wiebamdaldrsvieaeeol.n 0. 9% NaCl by
resuspendi ng the cell pellet in 25 m of the saline. 13)
Bal anééertceivaingnatbps emave fubggearafill 1200t agdl 20 1o hed. 11

mn. Brake is on. 10 14) Aspirate supernatant. Resuspend
tHe céFHifaisé*lel spreriagni2Bingt vehurs@denNa@in. Thr wenmpilashwidl haeel |
suspen3|on in a 30-mlL syringe/needle and inject into the
i nfus Wb’égmeaﬁlhk‘}lﬁg sure to swab all connections before

and after with al cohol.
a) Attach a sterile, glass Pasteur pipet to the suction flask tubing.

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 tubc_s, suction _bleach up into pipet, from a separate small
flask, to clean it and the tubing.

9) Each of the tubes has a cell pellet and all of these pellets must be combined into one.

a) Add 25-ml of ATIM-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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15) Add 25 m nore of 0.9% NaCl to the tube using it to
rinse the sides and bottom Once tube is rinsed, draw
off the wash with a 30-m syringe/needle and inject into
2244339 usi on bag, making sure to swab alBCTABHNHERRNs
bef or & and**4F the rellfeliah isdrakerh dlaw up 56 25 @hoficklysusensidnhagd add it
contents in_the infusion bag by tilting the bag. 17)
Attach a |"'BEPexhfubs Reprat theprocess of wsuppension usingrbe samp25 adfor s,
amount of flujd Ln bag, and protocol -patient and
aphoresi s lﬁ’#%'%?l. ®18) The infusion bag is then taken to

Har ri pgt on; Cance r.,and given to the nurse in 20
char gg)g of onSﬁ]lg qga Fgﬁwgo?%‘at ’g‘éfﬁ Al mbes Andade) wash trevigus 25
sign the agkd Form A copy of will be given to Nancy
Bl ades an-cglﬁt ﬂggug)(ra?séelnhal will be placed in the patient's

[ @bor shigicy o e [ 'op S,. tents, patent
alpgl i ca{t i otrl;g‘%)zI gﬁ%g?t%gizgg%%r{%@t%}sé rrgn"{" P'ﬁﬁﬂ‘&’*‘ioﬁ' the 25

SREC WhEadch Mgk stbphl Girhel & pe level of those
skilled in theg artS %]3% Wl%ircth lpﬁljlzmstznlt'nventi on pertains. All

Aapl | washiceiboncaAb SRMEC GRL HerN ANl ot her
docunents are herein - SSV%HZO 46(5:%%%6@%%25&”0%“33““'

RET/ OBRAGALEEIA6 C:Anifigd GADRHA KB 16 G Infhn. BYul RTE! €nce in
their entirety for all purposes to the sane extent as if
é8lch Aspinelé supetoradnt. Redubriesibthé @R pelletdh @8 om«am;cx.q%gt H:@&Si on,
or other document was specifically and individually
i ndi call apengiorie a Bobsypogeat @it @ mRETIntd Yhe iR SIS Ralifh dufeS
entirety for all purposes. Subheadings are included
sol eltgsyahell gepgestierfs beferpiamimfief witthgcobkdcunent and are not
intended to be 5 alinmtation on the contents of the
curf¥i e mhmgis ! Gk Nagl te the tgbusitigat 1 Gnse g0 isidiey andbisini @R has
been descri be% in some detail by way of illustration and
exanpl & SFEFedndep ot e wath véth aA0-my) sxsinze/naetbe ant anjrdiinig thei ¢ wi | |
be olg)l}flgsgou%atha}d certain changes and nodi fications may be
pract1 ced et iR PHrdC St pl canectipns befers entrser withalovkol. WO
04 S CLALNMNED | S PCT/ US2003/ 032602 1. A
?rféét h%@%ﬁzg%&n%ﬁrb%ﬁ S’P’b‘&aﬁlg?' Hipgythebage) | - speci fi c

Bt | AQhknlaTabdl m%m%9m&:,s nlulrﬁgertop ceells.s, %nelgusnt c%fﬂ:uid 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.

L 2 3
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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(a) obtaining peripheral blood nononuclear cells from
said mammal, 5 (b) exposing said peripheral bl ood
nononucl ear cells to a peptide that displays an
YREGeMT c epit ope of said cell-specific BITVEWIAREEr
C srserperalorhleerain iyhyeft ot infthdinenyidaiy ¢y takk purpdses 16t shp @k o) REIF eeh

bl ood nmononucl ear cells undergo antigen-specific
a&divdgrlipghlication ety patepiapplisetiongor athtrdgemestpyes bkéifically and

I n&hoc tes that bind to said cell-specific antigen; (c)
I ﬁ’ﬂ fdus{ly mdigatgd torbe ingerReratprblicren by referpneptie eytiresfopiit terpmses.abel
tgq) i.s detectahle b{ 10 inaging% t her eby produci ng

| APRFASTELRT ngudrd sqldefor sage of rqvirieh Be gecament prdarenghinisndsd trbeng

saj.d.. | .abel ed anti -specific T | ynphocytes to said
rr%irlnn%alufm gh e?@ﬁﬂ“tagf@eﬁf??weﬁﬁnmé”ﬂai stribution of said

| abel Lgen-specifi.c T ho es in_said mammal by
oot i b Re SAE RS e bERBRGTH Romepe by of

c = i fi ' ' ] 1 l.. .2, The nethod of
PSR calpRRE R ERReld ohal§ ot sbaaBRE 1 Ean VG Foinor i
bR cha ; | g.hept] de | erf din
C bR A Rk B b e PBERE AR o e B R
Caim1l wherein the step (b) of exposing said periphera
bl ood nononuclear cells to said peptide is perfornmed by
adding a cell-free preparation of said 20 peptide to said
peri pheral bl ood nononuclear cells and w thout addi ng
additional cells to said peripheral bl ood nononucl ear
cells prior to step (d) of adm nistering said | abel ed
antigen- specific T |ynphocytes to said mammal . 4. The
met hod of ClaimI| wherein said antigen-specific T

| ynphocytes are cytolytic for cells that express said
cell-specific antigen. -57 WO 2004/ 033667

PCTI US2003/ 032602 5. The nmethod of Caiml wherein said
antigen-specific T |l ynphocytes conprise CD4+

| ynphocytes. 6. The nethod of Claim1l1 wherein said
antigen-specific T | ynphocytes conprise CD8+

| ynphocyt es.
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5 7. The method of Caim1l wherein said antigen-specific
T | ynphocytes conprise CD45RO+ nenory T cells. 8. The
nethod of Claim 1l wherein said antigen-specific T
MEKEREEs conprise negligible amounts off GT4SEPEP32602
killer %EI:IK cells. 9. The nethod of Caim1l wherein step
( HAGHS fR3{%ring said | abel ed antigen- 10 specific T
| ymphocytes to said manmmal is perfornmed w thout

adm nitst er’t Bgfhgd fordetegiing apddocalizipapecril-ficpific apsipan ima mammal

I hocytes or_thereafter before performng step (e) of
o%’?‘g%ﬁ‘ PN  distribution of said |abeled

R AL R K R e
el AR St RO e
DL LB TELE Sl IE
L SBSENLES 0 30ETER SAI LIS 1, o21

W& BB T 1 hitho Stk thad RO QG R SpekiRL mg&nousl y 20

conpri ses adm nistering a glycoconjugate to Said nanmmal

such hat labaing sdid @kifdnGldeii@ TAfmphodytks whdy ARG YL SetdcSble by
al tered conpared to adm nistering said | ynphocytes

\inigheuthereigypradnSiiiatcRg antBai-gedlicyCRBMREHGAt € to said

mammal . 13. The nethod of Claim 11 wherein adm nistering
a gl ydbcoajmigstegcadipbdlglantipen-s@aifinT Sixphockigs 13 said mammal,
gll%coconj ugate conprises adm ni stering asi al oorosonucoi d.
a8 WD 2004/ 033667 PCT/ US2003/ 032602 14. The net hod of
Caiml1l wherein admnistering a glycoconjugate o
comprfsi neftamipingiterdisiibpgpnat gidldeldmtiggepeifcdipnpoeages m

adm ni stering orosonucoid. 15. The nmethod of Caim1l
Srtrarmal by irpsipas (hrachy drtesting 49d lossliging edid celi seseilit prtizeminthgen i s
a tunor-specific antigen. 5 16. The nethod of Caim 10
H8%F8k n said peptide displays an epitope of human nucin

1( l\/liC—TH 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 Iymphocytes 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 |l ynphocytes conprise CD4+ |ynphocytes exhibit MAC
unrestricted cytotoxicity for cells bearing said epitope
B 204493967 10 18. The nethod of O ai m 12 WHETAISHOYYR?
pepti de displays an epitope of MJC-1 conprises an am no
aci d sSeTuand®dih@hin Swikrdi daiduhtgen-geE T Biphidyted compdde/C- 1
sequence conprising the sequence PDTRP. 19. The net hod
of Dt lainphodBswher ei n sai d peptide has the amino acid

" sequence GSTAPPAHGVTSAPDTRPAP. 15 20. The net hod of

d ai mP-1Thgheathed pf Slaiindl Wigiyal said gntipen-gpediadl fympimcytbseogprisel
consisting of a gamma emtter, a positron emtter, a
yPRhopserial, a density based contrast material,

and m xtures thereof. 21, The nethod of C aim 20 wherein
t he | AbBie mpethod offlaipel vdieroinsaifl antigproweets T ivorphocties compriseip

C isting of indium 111, technetium99m technetium 99,
ﬁggﬁhéff?%?ygﬁﬁu%1xtures 20 thereof. 22 The nethod of
d ai wherein.the label is jndium11l. 23. The nethod
of on%izfr%’]ef“e&ﬂg?{e]?‘ﬂm?a“r‘ﬁm“ﬁ% PHigeT- el TRhamplpexss SppRTie

C i.Std n of radi ol magi ng, magneti c resonance
%ﬁ%ﬁﬂg&l%%ﬁ& Stl nal%ﬁil %{rlﬁr @:{5 Oc:ﬁllls

osItro tonograpbi ¢ and X-ray

i i i - 2004/.033667 ..
oo LR ths ARTREEARINT R A (@ s R e e ¢ o1 o
afRit NG yhhodRh B5h QLA honi Yoy CANRIGNE Mo Rinl o
WoeRl Ridsaidd RRekAS oS AERIHSR fordpekifhfly s peeyoﬁd%@{ﬁgﬁilﬁ%g@! d

mamal . 5 26. e nethod of Caim23 wherein sa gi ng
BEPLE GO sadf 1aleRA ShtigblPcSRPBHAPRcySGARK tdighe. . - each of
said se a ate Ca". beefed fron1tﬁe g n n consisting of
posi t10nfhe M@had.of Dlaim 1 ¥hérein sikb (d) of YdmifiBi:SiEisQM1bAIRGERARNI C
and X-ray conputed tonographic imging. .

specific T lymphocytes to said mammal comprises administering said lymphocytes

intraperitoneally,

11. The method of Claim 1 wherein step (d) of administering said labeled aniigen
specific T lymphocytes to said mammal comprises administering said lymphocytes
intravenously.

12. The method of Claim 11 wherein administering said lymphocytes intravenously
comprises administering a glycoconjugate to said mammal such that said trafficking of said
lymphocytes is altered compared to administering said lymphocytes without administering
said glycoconjugate to said mammal.

I3. The method of Claim 11 wherein administering a glycoconjugate comprising

administering a glycoconjugate comprises administering asialoorosomucoid.
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27. The nethod of C aim 26 wherein imagi ng data obtai ned
fromtwo or nore separate scans are conpared. 10 28. The

thod of Claim 26 wherein imaging data obtajned fromtwo
b Zror%‘?’%:"ﬁ%epar ate scans are fused into a sin:lér(U “§t/ 36'1['5]§y

' Tage 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.

16. The method of Claim 10 wherein said peptide displays an epitope of human
mucint (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.

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.

20. The method of Claim 1 wherein said label is selected from the group consisting of
4 gammna emitter, a positron emitter, 2 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, technetiom-99m, technetium-99, iodine-123, and mixtures
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 separaie

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 datz obtained from two or more

separate scans are fused into a single display image.
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