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35 4 males and 5 females. Eight patients had grade IV astrocytoma (glioblastoma multiforme, GBM) and
one patient had grade Ili astrocytoma (anaplastic astrocytoma). All patients had failed prior debulking
surgeries, radiation therapy, chemotherapy, and immunotherapy (autologous LAK cells plus IL-2), and
presented with progressively growing tumor. Karnofsky performance scores ranged from 60 to 80 (mean
72.6) at the time of immunotherapy. Patient characteristics are listed in Table 1:
40
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incubator.  After a three day incubation, viable cells were recovered by centrifugation, counted,

suspended in 4-5 ml of sterile patient plasma, and transported to the operating room.
At the time of implantation, calcium gluconate was added to initiate a clot. The clot was then
15 minced in a sterile metal dish. Tumor was resected where possible, forming a cavity circumscribed by
the tumor bed. The minced clot containing stimulated, allogeneic lymphocytes were placed within the
cavity, and within or next to whatever tumor remained.
Clinical toxicities associated with intratumaral implants of MLC-activated allogeneic lymphocytes
are documented in Table 2. At each dosage level, some patients experienced grade 1 and grade 2
20 toxicities. However, these were transient effects, and it is unclear whether these were effects of the

immunotherapy or surgical reaction. The degree of cerebral edema at each dosage level was controlled

—_—28 —



by histologic criteria using standard hemat oxyl i n/eosin stained tissue
sections. WO98/16238 Near the operative site where thepPaTiusond7ast
was placed, a cystic cavity was found, filled only “wWith fibrin

and or ganby iatginktraios of |nidderayl oses GIOﬁéxﬁlﬁéthééomQ QoétwWder e GRd 28 hidyfl Utich as

I mpl ant ed I were present. However, sectlons ta
fromthe BLI“%EQW”%@ %‘Iieral ﬁ%sr 1.5 cmaway fromthe i rrpl ant 20 SI te
showed nmassive infiltration of the tunor tissue by CD68+ macrophages and
scatteref 2% 50y G ik =S6=051 S.

| nt er est
i dentifig
par enchy
-31-

PCT/ US9 LR ) 2\

I mpl ant ac2k it ed| al | @genei c | yrqohocyt es 6 Is fe@si bl and
wel | tol g e pajdeentis. Tgxicities sociated ywth the alloi ant

i ncl ude si onal, heladache, | ow grade fever and cerebral” ede

whi ch wa &d b%*1%e adni ni stration dF gi8ucocorticesds. Jong
term su {ent sy j@@mai ned gy steroidsyfor many gonths aft

i mpl ant ut were eventually tapered to very | ow maintenance
dosages. re* 348 aslsoci dfed with 24 signi fi cant nmumber| of
respons nedxtxy t unor rggsponses ngt ed on segial MRl sgans and,
nost Tt rotrjorngedpatTent—survi-vat AN
GENETI C %E ‘fs TIO EXPRESS CYTORENES 10 24 =
certain ofs:t’m'"s iinvenk#on, one cel | popul afsi on or sangt her {i s
genetic t 05 4 10 exprgess a cyt qEI ne at an, el evated Ioevel Thi s
exanpl e pon-1i ions of how'cel |

popul ations may be genetically altered to express a cytokine. The
i 11 ust¥ at Toxeiies Hitl @onappearad jncreadeeat tigRer @bsages of cytolntpRnPUpSN o2 e&lisd Diekd wed

f Va, I I 15
vector. COar (RHIGRE Y SRR Akt sofrwh e Ve moinh el piAsd e o

_produ_ct i preeedoat’ ée"Fashl on, even after cell division or
irradiation. CIInlcaI respdn'se#‘w@r@cerv&hét&ﬂ b?%lnree L:Hlt@ﬁ% é) Qé*ﬁﬁﬂlRP‘é@JnEaUSI&a%% ¢cel |

line was genetic %t i to secrete t %’Lﬂ trovira

vect or co%ﬁ?mgr‘ﬁ% R e "I?ﬂ%’éemeﬂ‘d & Sreimp E‘F‘a"“’med e B 'f?é"%}é pefopanse and
capabl® ofcotes:-apd 2Dsurvival. GBAnet Yriries frem serishMRbscansrfoi tha patieats ienrglled s the afal are

radi at i OngholR 6 Pﬁlule 1. DIQI %&S§Q§n%pgs@§§ the ﬂ%o\plu’g éas assegspd 2; Ithﬁ)Hm m

antigens, b ass anti gens ecept ors.
Details of" ?’3—5"8?{%1 @é’teﬂéw Iﬁ‘?ag?%I”ai) Bﬁ'c%‘?farﬁ’a?ﬂ“fss JBefe e gompletptymerregression
descri bedingivs eaﬂeeusean(l Partisli tumartregression (~-5a%. shrirk8@Hlin SneCpatierBlovefd yo tol 130 WaéREN
ovarian C&Jservétfoﬂ Bertd! H@Z g&@ﬁts QehARRI %Mn&&ﬁ@@mu%@ bR snzg ee@%e%? ally

patient with a primar ge serous paplllary adenocarclnong
ovary! Th@twrﬂimh%ﬂam QH?BK’L"QSE’V%H""‘P nes have been previously
characteri zed Oyly Gasrbatient\khpiei frogeéssizb tunioh drowsy SiteK aIRFHplanENY | THROovaMIl mean

Dr. Al ber guﬂn\)gpfgrethé ﬁatngrlnj@ %t egé)@ogiqe%vel%a&%ﬂ fH:'m"’IT tl nrney éf Pn?mtfl\/g@er%ﬁ%\ﬁa (NER}gs at

Cells were I ntal ne I'n Cco
cont ai ni niy* HP\ells) Gange (18526 wieeks), 66 weekstat dixJg] et (raqg@%)ﬁéﬁ weeksh\anth @2 weeksrat

(FBS, Geng 00 BeMPRedus iveks)Campitantiydthere Wale twdlich ]terﬁles"uﬁ/ﬁle;s one at the 4 x 10° cell
peni Céo| I lcp/ str Santa Ana,
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5' retrovidemh (MR} Ghdd A6 Skl deadacib, ¥@RteOddefa (MRS, deli@logical changes. Imeversible

25  Grade 3 or Grade 4 toxicity was dose-limiting.



expression of an |nserted gene The human | L-4 cDNA was obtai ned from ATCC
in the G(&‘é(ﬁ’&? 463835  Berg pCD cloning vector, and was excPEEYSHEISHLS
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PCT/ US9 c@lx1e® wab thenGmsied to infect ®Be nufine SD

anphotr ¢ 1 np, PA3 he PA-BI7-packagl hg celll
line wa '?h OATCV and n%%l nt£a| ned jn Cl\beTr an:;duceg PA317
cells y 4x10° rhsjstafmsedo G418, |sofated ¢l oneSDwere
expande anqxfmsozeﬂ underGrgdbgw d ni trog@'@_,l n a crmast gr
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i nfecti onfx1§ nconp&asAe retropirus30was ised 6B i nf dct
the hu el kxlibhes| Bri efgrage 2human jovar gy caggi nong cel |
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cells i 8 i ntubatef™82 4 hr lat 3788 5% g erPP to dilow
adher endesurfid @4 wéeE'eQ WQﬂtnh@&amtfalhﬁgﬁ@ﬂ' LIRS currently livesaidnisat ed and repl aged
with 5 2% pol ybr.ene IE phos ektlearte bsuffe_r eg sal i neé&)PBS (Al drich
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retroviral -nmedi ated gene transfer was acconpli shed by overni ght incubation.
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(geneti ci% Pat@f“b%? Q0Bindicated °°”t'1‘é?S’HH6‘P’d§ﬁ"§§'?" OGFGr?éS“qnlérP@des &Qﬂ@'é‘éﬁ'a@?@@rﬁm
days 1Si ngtisht 8TP-LE8 AsXinGicdledarsiow,QirsitinCitiuctisheih Sun{oBelké Bver a 24 mdmhASbBervatiof -
Vinel and, NJ) and expanded for 3 weeks in CMcontaining (418. Parent cel |
i nes werpe used 15 as positive controls for (418 resi stance. After clonal
sel ection in listgogy of shesichplaeichite whs determingd (gliqwing an autopsyeperformed on@ @hgrt who

SX pantSI Orhfls%rdd daldiHer nmplantatlon lmmunohns@@ﬁénﬁst a@ p@'ﬁrﬁ‘é@ dnstﬂgtﬁ deBtichd/haek 111"‘1 0%
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Experi menyse ,aeapéumsaseﬂ,ct @am%a@a@ &kseco%&mghh@swd?fob.otmman,ﬁreﬁ %&Ggmg

(parental a transduced_tunor cell lines and to_eval uat | eve
cyt oki ne DAB as the cHiomogen, nPRALY a'Et'ib?t‘%es USE KFHIRIAN-CORR (RAM 5P| magreriagash L% ozen
at -20C ((coz0, swbmqimmn (EIcélSPartd\GﬂAlﬂagliamus) After iniiunogtiinifg, the tiki abatipnsuadle

culture %ﬁg&&aa\é “ﬁe?r%f&x&lﬂ ded eerxm.n&, &%Ascsp@cgm fc{?lnﬁ\m\ﬁ m@%g.l.det Yells.  The

Par ent al ans uctants, and vector cont eeded in 100
mm t i 185 uddentificatipnef other mﬂafamgtﬁ%e‘tm ARdBg exgant of tissup Spargsisyere defermippdsip pprallel

cells/m Wmlsfb&gmcnta}d usiNgisndafBnenmatoylin@ositmdineamssat séfigdl 11 C, 5 pe ][ cent 25

' t
SOESU ]r pms;‘grerﬁl%l; a%@tﬁle%ﬁtﬁhﬁé?é gd all&rﬁé]gx‘?@ggggﬁh s Jsﬁ“'c %}Q%’}ﬁ FMgabign @
concent r d¥ith feringpg WQ?@W"!@P@‘F fiotn Micresponiqaliys no evdRsFD |rﬁ§dugl implanted tymanaid cells

avai | abl &vere presenf<I Rovx(e?&sﬁ%f dhb taﬂeﬂr@ﬂ&@%&ﬁﬁﬁe@)éﬁh@ ¥nor, Mfﬁéh@é\ﬂﬂ) frohn the lmplant
M nneilgot a Tabl e

T om0 s sbee Begsnau i pton s et oSeue BY Epaly fmfff’aﬁagggﬁmawﬁ{ yeogss,

ovari an cathegdercelof sxtensive tumor necrosis. Interestingly, numerous CD68+ macrophages (microglia)

shes.

were identified, apparently migrating from adjacent vesseils in normal brain parenchyma toward areas of

dying tumor tissue.
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PCT/ US97/ 188 MR8 E 4 UCI-101 clones | O - 1BCTIBHEES
Desi gnati on | L-4 pg/ L Desi gnati on 1L-4 pg/nL

A 14lys study demonstrates fhat intratumoral implantation3® MLC-activated allogeneic lymphocytes B
(not det ept l8&Yish and gell tdierated by the patients. ToxiSiffes associaéeéi with the alioimplant included

[C) occasitz{ﬁl heaélache, jow grade[Sever and cerebral edema wgish was controlled by the administration of

E glucoc@ticoids. Long term surviving patients remained on steroids f5Bf&hy months after implantation
1?8 5 but were9§lentuauy tapered to veﬁy low maintenance dosageéOThe procedure wFs assoclated with a H
93 significant number of responses as determined &y tymor responses noted on serial MRI scans and|_ most

42 importantly, prolonged patient survival. 170 M

32 M 297 N

(not detectabl e N 265 (@)
(not det cEXAMPLE) 2: GENETIC JLTERATION OF CELLS TO EXPREB@YTOKINES

@) 10 615 ) )

é 6@ ceZa?n embodiments of this invention, one cell m@?tgg Qr anothegig genetically altered to

Aver age expressa cytokinead gn glevated level. This exampledsrowdes dwd renl;limitiag Nugdaticns oftlow delle
and cel | spdpliastnsl e Be YerkeltalesitRh tAdxprRss SbyibkRe! ThY REHS ek Akl

| evel s ‘ofdepL- 4S Thg . §j\é'st '(Zh- 4 pr du*gi n cyléooﬁe, r%g@%g@@ﬁdlterfayéﬁﬁé_ﬁ%ugﬁ was
expanded BRHEZSN p'“”@&rﬁf’lﬁ’? o & Mgy Dufiespukemiaginys, gathr LNGX retrovirah expression i ng
and el& enertoe Genaticaliyt aiteied a¢lis @re. prodticed that express THeclei@d pRtE: inGAdtdbid thghfdn Evkn 107

has the Sl ShiCo ¥ hol ogy of ovarian epithelial cells#grown
in vitro%ﬁ%ﬁﬁlﬁgﬁg’ilg@{/ﬁ%' UCI 107 cells transduced wth the LXSN vector

al one or LXSN containing the | L-4 gene was i ndistinguishable from
that of ph#eatratingldll lieel A Bumahiveardo ddricergil fink Was gdnefANyaitbad to kg6t Ald, using a

. ined to be 15.3, 15.7, and
ConT o o Ulphr on Skl ' SEILIGH, b ool e ey 120
cel | s?thaRiPsiithasis sueeafieeen ingrtivating dose phradiation Akescel) e expréssb® MHCAC|assn s Herf

cul ture. drevahtyend, bd:tlnoﬂl-wmﬁbémtah@ﬁnwm-ﬁ@?\Sliﬁ&togﬂlw r¥c€ bidrst Pe ;gggeeOf 900 to
Ext enttve. t ost ote o estmichE eS8 hauclph'sPileh O s Fptesiess ohinats Ganga o
(MCB) r eV@al988p & RlatBriehy the himan quariancelbling UCHHY was estahiished Gbm mpoavjoLishsurtreated
bact eri a, pafditiwitd giidrOstage Ill serovéipaplfePPadenocarcinoma of the ovary. The UCI-101 and UCI-107
25  cell lines have been previously characterized by Gamboa-Vuijicic et al. and were kindly provided by
Dr. Alberto Manetta (University of California, Irvine Medical Center). Cells were maintained at 37°C, 5%
CO; in complete media (CM) containing RPMI 1640 (Gibco Life Technologies), 10% fetal bovine serum
(FBS, Gemini Bioproducts, Calabassas, CA), and 1 percent penicillin/streptomycin sulfate (Irvine
Scientific, Santa Ana, CA).
30 Retroviral vectors were constructed as follows: The pLXSN plasmid was kindly provided by
Dr. A. Dusty Miller (Fred Hutchinson Cancer Center, Seattle, WA). This plasmid, derived from a Maloney
murine leukemia virus (MMLV) contains the neophosphotransferase gene whose constitutive expression
is driven by the SV40 enhancer/promoter, the 5' retroviral LTR of the integrated vector drives the
expression of an inserted gene. The human IL-4 cDNA was obtained from ATCC in the Okaiama and
35  Berg pCD cloning vector, and was excised using BamH! restriction enzyme. The cDNA was then cloned
into the BamH| restriction site in the multiple cloning region of pLSXN. Proper orientation of the cDNA
was determined by diagnostic restriction endonuclease digests. Once constructed, retroviral plasmid
DNA was then purified by CsCl gradient density centrifugation.
Purified retroviral plasmid DNA (LXSN/IL-4) was used to transduce the murine esotropic
40  packaging cell line GP-E86 by the calcium phosphate method. Forty-eight-hour supernatant from these



Sout hern anal ysi s was conduct ed using the Neo[err] gene to pr obe t he UCI
107E | L-4 aWO#H€2385  parental UCI 107 line. Briefly, conceRETREY|8718
suspensi ons of tissue culture cells were [ysed in TNE buffer (10 mv
Tris, 10Ce#awasdien ussd einfetsamupng ampbgtropiseckrging gl inesBATIDSThe PAdt phcldging 50

[err] o M cepliralviishBBMed from thé ATEETaR BHlihtaRba R Em. frgnaau@a PASGLRAL Wik BeitiiRng!

d chl f t it 0% et h |,
Spool e GEV-AIRR 1§ BEIA pERARY EPI N RrReRe, St fpd s e did FleiRch A g
of hi gh mastercel bankl Jhe weregiatanDida Mrgnsau@ésw\étv dlorteh cdBtining( it &8i0a3, BéplicatiGr-and
I sl.and, mxﬁkéﬁﬁ) retro?lﬁ&ar\nég et lgfgct théa hﬁﬁénr thsdeﬁ hﬁ’é& ap tbni "RARA RSRN 9€!

and transferred Screen Plu §
Mas s ac hus@fengya C‘T'P '5'ﬁ§ f”é?e segfipgin Eﬂoi%{'f' IgsHe C%\’HG %&Ssh?tﬁ’@“%?? &f hariporatet 10mi
accor di NngCM andrmdutateait for ehrsat 37°C, 5%p@0j foi Al iadhetencda AR Mhidabation,thd mediuralise

Wgs pr epaJsS’gaté?jyanE p%@gcg? rgléaf I@lﬁg&brg&qn ﬁorsHme Mgrgg ;ahj‘lé](PBS) (Aldrich Chemical

PCT/ US97/Ceg ineg Milwaukee, Vtmrﬁf@mﬂ mip gt He® 158 EPp, MDD ehtrayiraBiugerogtont wak added, and

?87é 1|2JL1 r@tro@wﬁ-meﬁﬂ@d rg@ﬁéllrén%feﬁﬂﬁﬁc hdcomgliskdaady o%érhigﬁt iFddbation. SuPEHSRAEETer

e Weh
4> stil] [it f IL-4
secreti orf°g aﬁlteé’r Esfﬁf‘g‘?'%cg%p V@gr 1"@8’9'8% ¥ BPyoatienin M@t - ME?JLF ?Fg%ﬁ Ad in
ails5 nm transduce;bcmr[ealwas atremplish€\byadulture imCM enmpainiad 0OZEWCHTB (gamtiein,r Gy Life
(137Cs) afecﬁho%@ﬁ% ' Sbdes Wer@t%)até@% W B4sCusing Sterile |8W%—n% %‘o)fm@fcinﬁgersd ger?'sc?t y

irradiation, I's were seeded in a Petri dish culture

of 1 x 1078 'rc c\@m‘@d h) and expangigd for 3 Weeke i CMrgrotaing 448. Jfarent eliginesgvergused o
rads 1ser easapitiveechntrbls faxdi418 eekistaptd. S Atwrrapnaludetettioadn @418 Hassdutdd ¢eh lines werea 5%
cq err] 3,5@93@{3@%@%%5% agggh‘ﬁm was conpl etely changed every four days in

t he shes ours, culture sypernatants were collected
from the di sh 288 “@ﬁ@%@%%ﬂ%%&ﬁ%ﬂ?“ﬂ%@f P1ie< HU ks 1049 in 100 mmytispigl quitere| | s

gas ?fseﬁféh?s byell doghts weleGoREtoP yveby12, 4/ @8/ 720Hnt @6 BYES, Whd ma nuﬂqur of wable cells

esu S 0 experl re rr adi e

hotomen asteinfelGindBRip BlERNGMN Elbefhdl ek cotdiued 1 KRS Gl s |
the ¢ | snowérmded(pwntsl) \9B Regnsdggsd| wmptr pedldings cand \ip telyaluate the levelodf evipliine
recuper at;ﬁ&hué‘ti’bﬂ oGé?IiIFnb NB@smatnd medelcf;ué&zaa 8nd floBaredt 208 (fc ¥|§t§ékd;d%ﬁt HLiSpObiaLALRA

il ﬁ Ileled th
hunber ofo GrSHede/BR) g culssg e peRtadl s edlgmie sflreptan dainl = ' °¢ 1"
i rradi ati on atPdser®dOlLatchnéduetanty,)and vedt@r, @Oifo! ceild, @rgrspe}o)edummqm@g.swpwnme

exper i Menfishes AR )Qaﬁzﬂm@ of +x fbﬂéus/m mm@mem Qﬁer&te%mcqb&.e#aﬂse C, 5 percent
pg/rﬂ/lO[errL ceIIs/ | L- I's after irradiation at

5 000 cppela P . PR SREFeR B SpBSRRE At SSONEm A0 pitesa o)
signifi caat:tredjatf 202C e e @ntantration way then dserminsd BNELISA, emppiog g caahérsialiyravaidblat ed

with 2, 5% (Résegrgp [ﬁ&?\og‘tg 58Q9m£ %ﬁnnggboﬁamnngso(ag Tat% Z gngs‘*he( Bver opselr@icn o@ ( p

= 0.10 ) ectively, these results
i ndi cate 'Ptﬁ%&“k'mlfm![‘afﬂé"quel cl?“%’fe%ﬂep?"\b%tﬁ'?? hyraneseQuEpagilprg oydrian caper celsi ng 20

cell line. The cells can be irradiated to stop replication effectively, yet
maintain I L-4 production for up to a week. TNF-a secreting
cell Iine: A human TNF-[err] encodi ng sequence was used to genetically
alter a rat glioblastoma |line, and shown to confer protection agai nst
several different glioma lines. Gaf et al. (1994) 25 Soc. Neurosci ence
(abstract). -Briefly, the TNF-[err] encodi ng sequence was
inserted into a TNF insensitive Fischer rat T9 glioblastoma cell |ine
by retroviral - nedi ated gene transduction, using an LNCX retroviral

expr essi on vector. A clone designated T9/LNCT2 was isol ated that
secretes biologically active TNF at a | evel of 2,000 pg/ 106 cell s/ 48

h. The growth rates of the transduced cells, T9 parental cells, and cells
transduced 30 wth the vector alone (designated T9/LNCX) were identical.
The T9/LNCT2 |ine has been maintained for a full year w thout |oss of
TNF secretion capacity. When parental or vector control T9
cells were injected subcutaneously in the flank of Fischer rats,
tunors becane established and grew to kill the animals. In contrast,

T9/ LNCT2 cells injected subcut aneously grew initially, but regressed

in 40-50% of the animals in 3-4 weeks. 'I3'3NF was secreted



35 by the subcutaneous T9/LNCT2 cells during this perr od Survivors were
total ly resY&t986238o jntracranial - rechal | enge w th parRen/us97i8718even
after 1 year. In addition, these aninals were also resistant:-to

chal  enge wt
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WTH A CYTO
devel oped by i
10[err] L[err
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days before t}

TIVENT
was

ji ne MADB
e FI %é 374 |nbr ed
est ablfshed f
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an Q&H& of t
(H&%gtecta

using i nacti v{ sti gl ator afd W st r-Furth
(WF) allogeng 1l ynphdytes : . Thr 88 daysefter

initiation of lure, &8 x 10] ere i ri38et ed |rectly
into establis lvely §Powi ng bs of 30 ats were

treated as fo ] receidfed no oup 28dere i j ected
with unsensit§ ygenei @SWF | ect| y543nt o t fje tunor;
G oup 3 were arly wWwth cel f1@m t he fm xed

| ynphocyt e re 3Zhe eff eat neggy on syrvival is
shown in TabI 5:(not Gitedtyble] 2dg oup 5

(Untreated) ( Medi s4p survrval

(ndt b8téarabley
51

(days) 615 Rane (days)
17-62 - 300+ erm s%w vor .
0% 20% 68 * -n Rank

Sum test G ouj
group with I of
rechal | enge oonthitde 1t

intratunoral inplantation of allogeneic | ynphocyt es stinulated via a

m xed | ynphoc wseexpedtdd, le@ct: @arbR4EISing aﬁnH iRl br&rBlced WrtH ' \)éé\!:r a2 de%ﬁgroﬁb@e

ef fect t u anti-tu
i muni t ;na ?'!tﬁg%léﬁ%gél fql?o géz beg’n{""'(f radlicing ‘%Pﬁ‘ptﬁrwg tug& %R él'"‘?: Wowrwpﬁrds%& i on
in the | G&‘B‘PqudM@rm Ameptercasl) bank farfurther tg3ling and extensive characterization.

5 The parental cell line UCI 107 has the characteristic morphology of ovarian epithelial cells grown

in vitro. The morphology of UC! 107 cells transduced with the LXSN vector alone or LXSN containing the

L.-4 gene was indistinguisheble from that of parental 107 cells. The doubling time of parental, vector
control, and UCI 107E IL-4 GS cells was determined to be 15.3, 15.7, and 18.6 hr, respectively.

No changes in the growth rate of these cells have been observed in vitro over 35 passages and

10 6 months of culture. Levels of IL-4 production were consistently in the range of 900 to 1300 pg/ml/10°

vas—4he only

cells/A8 hr during the 6 months of passage. Extensive tests performed on the UCI 107E IL4 GS master

cell bank (MCB) revealed that this line is free of the presence of mycoplasma, bacteria, and infectious
viruses.

) Southern analysis was conducted using the Neo® gene to probe the UC| 107E L4 and the

15 parental UC! 107 line. Briefly, concentrated suspensions of tissue culture cells were lysed in TNE buffer

(10 mM Tris, 100 mM NaCl, 1 mM EDTA, pH 7.5) containing 0.5% SDS, treated with 50 Hg/mi proteinase

K overnight at 37°C, then extracted with phenol and chloroform. The DNA solution was precipitated in

100% ethanol, spocled out and resuspended in 10 mM Tris, 0.1 mM EDTA (pH 8). Ten ug of high

molecular weight DNA was digested with Sstl (GIBCO/BRL, Grand Island, New York), separated by

20  electrophoresis on a 0.8% agarose gel and transferred to Gene Screen Plus (Dupont NEN, Boston,

Massachusetts). Transfer, hybridization, and washing were performed according to manufacturers

specifications. Random primer IL-4 probe was prepared by the method of Tabor and Struhl (1988) In
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Bal b/ ¢ nou eous 1 nj ect
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necrosi s. grigrents re s

unors. reach ~F8SFENT et E nBoaig BaucotBRe 1 P soel onBE » BRI 1ol
m ce WRr e céliiinecThedelsdac be inadiatad toystopirepticaligoef@ciBely, ypl raaimait it4onpreduction for up teld s
adm xed Wbtk 10[err] cytoinplant cells. The cells for the cytoinplant were
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spl enocyteés al one, as cont rol mce 1h the control 15
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out of 15 ni ceBriefyl e TMR-@encoding sequpnaUpashineried iftol DTN lirsiaishiive tFtsehentrhteTe 4

m ce had t LY ..mce
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and the mﬂ PaBRtalOd tvaitoreddntds TP Qélk VeREifljeftyd 5udSitariRgudynia tieDNERk RAEIbSMHES
shown in T:ilsb

tumors became established and grew to kill the animals. In contrast, T9/LNCT2 cells injected
subcutaneously grew initially, but regressed in 40-50% of the animals in 3-4 weeks. TNF was secreted

35 by the subcutaneous TI/LNCT2 cells during this period. Survivors were totally resistant to intracranial
rechallenge with parental 79, even after 1 year. In addition, these animals were also resistant to
challenge with the syngeneic glioma cell line, 9L. -
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PCT/ US97/ 18¥0.88/1623BLE 6 M xed Lynphocyte Cul ture PCT/US97/18718
Predi cted (Cytoinplant Cells) Initial Effects Stinulator
Cells  pxampLE@S R%Qﬁﬁcs@@khﬁaumssﬁ%‘ek PrearmenT with A cyTiiplRde (H2[err], 1A[err])
C57BL/ 6 H2[ err] graft vs. host
1:10 graft vs. tum)r (syngenei c) (al I ogenei c¢)
1: 20 Wasettmagsl. forgarde( treatment was developed by injectioy/the kietagtaticchreast daimoma cell
?allgl ¢ (hid ARbb 11061f‘[ ﬁforthé medisd fobe bi2he We]’ of thee Ecglﬂecr 544 inbred rat strg? af‘rfnggrg wefd0St

. nei c)
1:20 § measuged rﬁgquly \Pad eﬁ@é{ﬂed for 14 days be Q%tyg_rp@t (He[err]) C3H He
H2[ err] 10:Mixed lymphocyie cultirexcwere prepdredusing inactivated Fisherl 340 gergiater) lymphocytes

(all Ogen%h&‘)\ﬁstai F(irth (V\A‘F)Jallogenetcl?%pgnder lyw@%cﬁé&at%l_l%[rgtfo ]Threépiy% Ftlr m:tta%f ghe

H2[ err]
( syngeneiciure, 80 x 10°ge HﬁjﬂefﬂP&ﬂ%@iﬁﬁﬁb{tW% P?ft?b!‘%Ed-Pf OECFSSWe'Y QTOW'mR)ty'[‘W\?s Groyp9ft5

anti gen i-f1€ abmRalehig @s follows: Group 1 recei@éﬂ RKihR&ioF b 2 @Bre injElM¥With unsensitized
C57BI1/ 6 Hﬁclg nelcl W/F lymphocytes dnrectlly nﬁo thm’gumor Group 3 were injected similarly with cells obtained
from the mixed lymphocyte reaction.
The effect of MLC treatment on survival is shown in Table 5:

* Log Rank Sum test Groups 1 & 2: p <0.02

15  The MLC-treated group was the only group with long-term survivors. The survivors were resistant to
rechallenge with parental tumor cells. It was conclude that direct intratumoral implantation of allageneic
lymphocytes stimulated via a mixed lymphocyte culture confers a significant survival advantage. The
effect may be mediated through immune activation of host anti-tumor immunity in response to activated
lymphocytes and cytokine production in the local tumor microenvironment.

20
EXAMPLE 4: CELLULAR VACCINATION AT SITES DISTANT FROM THE TUMOR

.This example establishes the use of a cellular vaccine comprising stimulated éllogeneic
lymphocytes mixed with syngeneic tumor cells in a mouse model, and identifies an amount effective in
25  generating an immunological response and conferring tumor resistance.
General materials and procedures are as follows. About 1 to 2 x 108 spleen cells are typically
recovered from a single mouse spleen. Responder and stimulator spleen cells are mixed and cultured in
1 mL RPMI medium supplemented with 10% fetal calf serum and 1 mM BME in a CO, incubator at 37°C
for 3 days. Culture supernatants are analyzed by ELISA for IL-2, TNF, IFN-y and iL-4. Cell-surface CD
30 markers in the cultured cells are determined by flow cytometry analysis. Cells are also monitored by
marphological criteria to determine the number of small lymphocytes, blast cells, and apoptotic bodies.
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PCT/ US97/ 1871 t ex | e,

T[err]1 than %[ugp?r] %arac%ﬁ%@gﬁy %f"ﬂgt'r”é%‘é’ ? ee('e‘feﬁ 3? gﬁm%an‘ and the
act i vat edespensegptained is performed by feSﬂFMJG mhlr@hpnexfpv@mrrf@hw are conducted as
follows: 106 cultured cells are mxed with 10[err] J588L cells and

injected into Balb/c mce, and their response is nonitored as before.
Surviving mce are tested 5 for ongoing immnity and tunor resistance by

a subsequent challenge with 10[err] J588L cells al one. Specificity of
t he i nmunol ogi cal response is tested by challenging i nmune mce with

unrel ated tunor |l i nes. The effect of vaccines made from cul tures
enriched for T[err]1l cells is conpared with vacci nes nade from
cultures enriched for TH2 cells. Additional experinments are conducted in
which animals are treated with a conposition conprising cells
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pl asmacyt oma cel | s. EXAVPLE 5: MEASUREMENT OF THE DEGREE OF
ALLQOACTI VATI ON In order to ensure the production of high

quality effective ML.C cells, a nethod of neasuring the 15 potency of the
all oactivated cells can be enployed. Only cell cultures with activity over

and above unstimnul ated control cells should be used clinically. It is
beneficial to conpare the activity to the unstimul ated control, since
basel ine activity of nononuclear cells fromdifferent individuals varies

wi del y. Several nethods are avail able for nmeasuring

| ynphocyte activation. Conpared with unsti mul at ed nmononucl ear cells,

al l oactivated cells reduce nore Formazan dye and have nore esterase
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20 activity. Turnover of XTT (a Formazan dye) can be easily denpnstrated

In a 96-welwopkasxasby colorinetric spectrophot onet ry agcrédbngrs
(reference 650 nm. Activated cells typically show higher absorbance than

control onetric
determ ,
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For mazan Reduction Assa his assay Is used to enunerate
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or ange Fafymnmwlgnecham:dewmm‘mah&n@éluﬂe for the distinguishing activated
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rin1 ce a
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10 IL-2. T42 cells may play a role in strong antitumor immunity through the production of IgE and
involvement of eosinophil-mediated tumor cytolysis.

Experiments are conducted in which the mixed lymphocyte cuiture used to provide the
stimulated allogeneic lymphocytes of the vaccine composition is supplemented with relevant modulators,
particularly IL-2, IL-4, or prednisone. The level of modulators is first tested in the ranges used by Piccinni

15 etal. (1995) J. Immunol. 155:128 ff. and Spits et al. (1988) J. Immunol. 141:28-36. C57BL/6 splenocytes
with Balb/c splenocytes are cocultured at a 10:1 ratio in medium supplemented with each test mediator
beginning at day 0 of the culture. IL-2 is expected to enhance the proportion of Ty1 cells, while IL-4 or
prednisone are expected to enhance the proportion of T,2 cells, compared with unsupplemented
cultures. The characteristics of each culture are determined by measuring cytokine levels in the

20 supernatant by immunoassay or bioassay: for example, IL-2 (secreted by Ty1), IL-4, IL-5 (secreted by

Tw2), IFN-y, or TNF-a. The characteristics of each culture are also determined by cell surface markers by
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30
I: MTT Formazan Reduction Assay
) This assay is used to enumerate live cells by ability for culture sample to reduce MTT to blue-
green Formazan dye, and is also helpful for the distinguishing activated from inactive cells. It can be
used for practically any cell in practically any media. The useful cell range is between 10° and 5 x 10°

35 per mi.

Reagents:
« 96 well plates, flat bottom (not ELISA plates)
s  5mg/mL MTT (Sigma) in PBS (frozen)
40 »  20% SDS in 45% DMF, 0.2 N HC! (pre-warmed to 37°C)



control unstinulated and stinulated cells can be thawed quickly and
resuspended Ve 9%/1$2380r i gi nal vol une 20 by addi ng 9 vol unes etr/oBS 18718
Control cells are analyzed according to the protocol below atong wth

sampl es fromthe test culture. The duplicate use of control specinens
is an addi, |g quallty assurance neasure. The percentage of CD69 or
est erase p05| “%e | ynphocytes should be within a 5% vari ance.

Dilute 5 [err] Plaos 10008-oPgultanetriddiachith plie in 38awat Ipiaje in Buplicate oriripRRE&. (UrerosaANG €) .

Add _ei t hemedfaib bl donthi. Lebl%Rt (i BARD! €) o 1 [err]L of working solution
X 75 mm | abel ed pol ystyrene tubes,

of FDA_ (per san‘gq (iﬂ
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RBC ghost%‘“’,r latelet 35 aggregat es, residual granul ocytes and/ or other
debris. A gate is drawn around the |ynphocytes (see H stogram 2 for
exanpi£) . rddgbsis;second gate is passed to H stogram 3, where the CD3+ CD69+

cells or CD3+ FDA+ cells are di sgpayed Run the control #al ues first
to set gates (Uns?qWRtPiatasdlatbate MosFLISppiates the quad stat cursor of
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gate set when analyz i {m d sanples. 40 Count at | east
5, 000 gated cel I sé%oé‘r"&g?ﬁbés%fé%hz to obtain a 97% confi dence interval.

-41- .53 miLFBMS (phery!methanesulfonyl fluoride, Sigma) in PBS (frozen, protected from

PCT/ U807/ 18718  light) | V: FDA Pl ate Assay This assay is
used to enunerate live cells by ability for culture sanple to turnover the
est erase substrate, fluorescein diacetate, and is al so hel pful for

t he di stifBWd4Ri ng activated frominactivated cells. 5 This assay can be

used for practpiscalioy pbyculiie madia Wkceisn s luel??étk in’ PRt oPriRb Y %Feefdra][ﬁ: lof ]

and 5 x 1 en
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Pl ace 100[erréL of cul h cells in 96 well plate in duplicate

or triplicate. "lﬁré"ai?)ﬁ‘d["é’f"?ﬂtia‘-" ‘Ff°13 h°”r‘°rréﬂ’i“%¥ Piafecah &70fngY (refesence B50snm).
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Activities such as CD69 expression or esterase activity correlate with cytokine secretion and can be used
as surrogate measures of lymphaocyte activity. Unstimulated iymphoﬁ:ytes do not express surface CD69
and have only low levels of non-specific esterases. Once activated by alio-antigens or non-specific
mitogens, the expression of CD6S appears within 48 hours (peak at 24). Esterase activity increases
35  shorlly after stimulation, and continues for several days. Not all allostimulated lymphocyte reactions
proceed with the same kinetics, and it is preferable to measure activation on day 1, 2 and 3 of the culture.

Sample:

Test samples of donor and patient cells are mixed in smail cultures at 0.5 x 10° cells/mL in 2%
40 FCS-RPML. These cultures are maintained at 37°C in 5% CO, incubator until testing.
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20 V: Acid Production Assay This assay is used to
gquantitate maboa/i6ess8 organi c acid production in cultures. Thi PcIoUSIRlisHiEes

W th the state of activation of cells. This assay requires the use of
medi um cont ai ning no nore than 2% serum Practical cell range is 1-5
x 10[err] _cells/ L incubated from 24-48 hours. 25 Reagent s:

[err] oBe3EMF pl ates, flat bottom (not ELISA pl ates) [err]

Aci d Anal ysi s Reagendclondlitantibogigs:made i n bul k and stored at 4C. Add 0.1 ny/nL
Br onophenol Bl ye bBaQES(E:&JItEr?d wat er. Add sufficient concentrated HC until

the appropriate o titration point is met. Titration is
perforfred untiP yEPPHRITGRRstenDlipkigon) SKesp feljopiated whendiot iayes ang pewect from light.

7|5 [err]L of r eggﬁmbrel‘&inm&e{a&r (Sibha)R%ck%%ﬁJm brg%a?ed/ﬁ hb Ir_r@fn}:L%ﬂ@O,"ﬁJ:tbctedd_

pl ate. rocedyre: . ace err culture i a
with cells in 96 \%%Tl'é{'ﬁlaﬁg glored) in frazan '%‘é?sée"S!’q”f’Fi &'P'i‘ec‘&ﬁ"g’?gl i‘)‘é‘g”h“tﬁ?k'k’g’f E'i“flr"egof
medi a al one for cetathk 1109.in BMSO, keep workinggghitigrGreffigaraté¢d and profested éom light. each

well. Tap platg¢ t.pESCos5%HRbrmMidhRIed05%A/RITOR™ k906 heRge 650 nm) .
VI : Bl astogenesis Quantitation This assay is used to

guant Y ate the absol ute nunber of | ynphobl asts produced in cultures after
7 days. TRiosedmssay can be used for peripheral blood nononuclear cells in
QLSC%' ialllf)fle?;]rtéﬁg"? hd?nmﬁlTJE%S‘tim‘b@ated 418 §Etbhted Fbhorli A8 Bells SaMBEGE Probiudea bl 2k
-42- . heeded basis. Largg/@-tggpql_@ﬁcggs will be frozen in 250 ui aliquots in 10% DMSO freezing media.

F’C]:l_]/c US97/ 18718Mononuclear cellsR@a0LnrdrMal donors can be used to pr&dlaﬁé’ dctivatdly g@hél'sﬁeoﬁﬁﬁk.n or
Diff-Quic [, PN ¢ C : 6 ce. 1-2 _dr of,.a 7
Gy ool t uf1e% B arm pietedin @b IRBHENT ot 0. 108 collymb, vt 198AC Cell o RUIGRA 182 By

gl ass sl i @87 inthepresraee Yyabggnce sf 251amin PidA legiig pr adimiixelt alse ratiey of Woiwith easbsr  of

| ynphobl agdrér pépdiafdnIe€theC&did 8re collected %?G@rﬁtrif@dakioﬂ A330 U ]é_“ﬂ:r E0Ri%utb€ N$hdhedia is
| |s XA E 6 ANl L

m croscope. Count. over 300 tal ce EXANP . FURTHER
VODEL ExXPRRPEA eviaced by o B 165p 31 PYSd Frreslis Ao T B YR Mg
t hi r d- par tontrgltunstiriutetegirand stimulated cells can be th@wkd quicklypod resispasdediet the prigihvabiche

conpog®d g ading BShILMESSiPBY! at ed al | ogeneic cells alone, allo-
activated 'syngénei ¢ ce , sgn- activated all ogeneic cells or alloactivated

[ |
al | ogensi ¢ vel Fael ge)s cm aaliges acsording fq (g Sraed belaw 2gn0 vilh samples, dpm jog lsgt

al | ogenei cultoel | The( tiuplicse pse at eonlibl| spgemenscis conaddiion qEGlitycaseargheesméasumn t Tre
percentage of CD69 or esterase positive lymphocytes should be within a 5% variance.
Dilute 5 uL of CD3-PE antibody (per sample) in 0.5 mL PBS (per sample). Add either 10 uL

25  CD69 (per sample) or 1 ul. of working solution of FDA (per sample).

To 12 x 75 mm labeled polystyrene tubes, deliver 0.5 mL of diluted antibody. Add 100 L of well
mixed sample to each tube, including reference controls, unstimulated donor cells and the allo-activated
cells. Gently vortex and incubate 30 minutes at room temperature. Add 0.5 mL of 0.5%
paraformaldehyde-0.05% TRITON™ X-100 PBS and mix.

30 Counting is performed on an appropriately equipped flow cytometer, such as the EPICS XL
Coulter Flow Cytometer. Histogram 1 (forward scatter vs. CD3) of either protocol should have a
generous gate 'around the CD3+ mononuclear cells. Region A should approximate % T-Lymphocytes
and should be passed to Histogram 2. In Histogram 2, the use of side scatter versus CD3 permits
discrimination of lymphocytes (low side scatter level} from unlysed RBSs, RBC ghosts, platelet

35  aggregates, residual granulocytes and/or other debris. A gate is drawn around the lymphocytes (see
Histogram 2 for example). This second gate is passed to Histogram 3, where the CD3+ CD69+ cells or
CD3+ FDA+ cells are displayed. Run the control values first to set gates (unstimulated controls). Place
the quad stat cursor of Histogram 3 so that the CD69 or FDA high values (Quad 2) are 2%. Leave this
gate set when analyzing stimulated samples. :

40 Count at least 5,000 gated cells for each sample to obtain a 97% confidence interval.
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m ce were used to produce the alloactivated cells by culturing at a ratio
of 10:1 respeyydneisgt i nul ator cells. Spl enocyt e conbi na{,t-p,gggmgﬁ
cultured in RPM plus 10% fetal calf serum (FCS) supplenmented with
penicillin-streptonycin at 3 x 10[err]/nL at 37[err]C for 3 days.

1 x 10[err] live J588L |lynphoma cells were adm xed with 10 x 10[err]

cul tured PFoUdA Mas Assaycyt es, and 20 then injected into the subcutaneous

]E i SSue over t henig aghy isfubaits enlmdAn etens &beM K AbiRRE dalnsne td\@ﬁr%ver the este¥ddk Ched
or tunor Lg
S

rechal | engeatpayt ﬁ%°ﬁ?sﬁe'$gf ce?al%e PPe's pisg e Lo ithe q'ﬁ“ﬂ’/%“f"?%%&#%? ff,"g] 'f’%‘mg‘]ﬁ%"%

| eft f§ ankhissassevsanre veed Priracteslly ary, megiad Thmusshubebll frange sibetmeeryt@ienth 5 x 10° per
Figure 3 ghows the results of these experinents. The presence of activated
all ogeneic cells 25 correlates with a subsequent in vivo antitunor host

response. Cell popul ations prepared using two donors all ogeneic to

t he treatBehgems:mal coul d be used in pI ace of syngenei c or autol ogous cells
in order .1 0g \DQI t?t%}n §tB nse. However, not all

corbi nati ons of actl v c?aﬂ% e 8Donor cell popul ati ons

were Hyual ly eff etQ'F‘S/@L FDAé‘@JQma ET'?M (SEPFK R’;SfeF*cfmG‘f"g’Rbspotl der: Sti mul at or
Cel I's on Effi cacy1o mg/mL Arginine methy! &8 [Sigpepmlomsoons were prepared conposed of

al l ogeneic cells activated by a variabl e nunber of syngenei ¢
stinmulator cells, using C57 splenocytes as the responder and Bal b/c
spl enocyt 8gcegdret he stinmulator. The cells were adm xed with live

| ynphoma cel | spiaek5d8 L. eebuitsr: matie with E4S e vdeﬂleteﬁMpchat@%kﬁlpﬁ%Ete Use 1od?1&.| d/ c
m ce.  Jreat wat ched for tunmor growth for 3 weeks. 35

Fi gur & 4 TF ‘ﬁ%ﬂ°“ﬁﬁ%’°§§¥° entage of mice without tunors after prisrary tunor
chal | enge (6 nMaie gfessh working sgjutivn o) FDANDY asilieg 1€ @l ber mitof BBSefystask FBAMINS 50 pl.

occasi onsage stQ&t;Ie?FnL ahdd ZECIMQ:? FISA \%}kﬁdﬂolu&émpéacﬁ Q1P Of3S Blateto MixCE-
| mpact of Usin

the Antit Ef f ect
Spl onocyt es wer Sl ARBA PORTA AT Gior A, EokpRR o 4 O (B amhouse

bearing a 1 cm 40 | ynphoma in the right flank. The cells were cul tured
for 3;fayg. glid PSlucBllEy0r after adm xture with Balb/c
- 43- 1 Plabucolfavo o) 16038

PCT/ US97/ 18718THis assay is ygqdita quaptitate felptive qrggnic eid proguction eliufest Tajcestelatss it
10[err] cibé Istendf activaiRir\f-c2iB% THESassayyrepives jheaisaof inkditny dhtaining no mere thandzged by
anal yzi ng AR P30 BRI ion by Flow

Cytonetr setrJFrE HEER ergg{& FDA poéﬁt’@gat%eﬁp 2998%@3 5% usi ng stinulators
from heal thy Bal b/c donors but only ~2.5% using stinmulators from

t unor2dhearéagentsionor s. The cell popul ations alloactivated with

stinulators ei} heée\xféu%ﬁélada\(@onﬁrﬂ%ﬁugl@Stfafir frommce beari ng J588L

tunors were adm s (J588L cells) and injected
into the flanks oficid Analysis)ReqaentBa[This ds madein quie and slerediaat ¢ Gromiddof.& dng/mk

tunmor growth for &o%ﬁ%&el altdeq;edmn&mstér tNdHE\EfﬁcnéhEtEdﬁcentrated H@:euﬁm tﬁesﬁpaeph&aged
with 1 x 10[err] Lixe pangB mena'[ug‘eﬁnml\ i3 p one x.{npltyelnzw- reen fcglor i@ aind g %l%

for tunor grow h. er secon

chal | ¥hge was bet Tedrrf sgentte 1&9%3W'b’(‘%t'f¢$}hawplsqfaﬁéwe" plate. Resi stance of

M ce I muni zed with Alloactivated Lynphocytes and Irradiated Tunor Cells to
Subsequen)g Tunor Chal | enge This experinent tested the

i nmunogeni €¢ %PPact of a cell vaccine containi ng all oactivated

| ynphocyt es m Rieck 100tuh of cuitare medib eith talisrinroé gvell piste inlduplicate or triplicate. OS& A1BLA- afi ce
(3 per gr QL aidik'ts chbiticRet ed subcut aneously with 106 irradi ated B16 nel anona
cells alone, mxed wth 10[err] Balb/c x C57 alloactivated | ynphocytes, or

nmi xed3%wi t h 10[%‘?"&5 Hjof Reagant fa-gachWell. Tap platg fogpix. GRARARMAL 4EQn Geferanqe el c to
C57). The alloactivated cells were prepared by culturing Balb/c -

VI: Blastogenesis Quantitation
This assay is used to quantitate the absoiute number of lymphobiasts produced in cultures after
7 days. This assay can be used for peripheral blood mononuciear cells in practically any media. The
40  useful cell range is between 1 x 10° and 5 x 10% per mL.
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spl enocytes with C57 splenocytes at a ration of 10:1 at 3 x 106/ nL in RPM
10% FCS f or wd mag3s : Cells were washed in PBS, aatdusesrisd
subcut aneously in the flanks of naive C57 mce. After 3 20 - weeks, the
mce were rechallenged with 5 x 10[err] B16 Iive mel anoma cells

subcut anequsly in the opposite flank. M ce were observed for tunor
formati on"8™Sacrificed after tunors reached 1 cmin dianmeter.

The m ce treated Wrights Stai caDiffetaickiStat ed cel | s survived significantly | onger
t han the other groups. The two | ongest surviving mce finally

devel oped cone-shaped tunors, both of which ulcerated. No ot her m ce
devel ped”afes¥®s. Two days after the ul cers appeared, both m ce expired.

Necropsy of thea& 12 aRpLdf a 7 d8y &Ruredn h@toaﬁuesmer & RMSrmEdRsYin N @ediDdred
S| S

t unor ceIIs t h, eyi denc Ly

st ve. (R ot At WSyl ErERRuH B, EBuntpiniee: i erharh e oy

i nfiltratunderoil mmergqnmogﬂqnagf miescope. (ﬁounwm@iptae@lls No ot her form of

i nfection was observed anywhere in the body. No | ung net ast ases were
seen. This is in contrast to the | arge nunber of |ung netastases in control
mice 10 EXAMELES: i FYGTHER NMAHMOREHFXPER s in the fiank. Bilateral kidneys in
both m ce showed extensive 30 gl onerul onephritis, suggesting death from

LUMTDr 1Y Skfheady YRR ated Qelibea Mt SRIDG b G | hese changes.

These res S are cons] st e treated with the all oactivated
cel | vaccine desferBprsiigns ‘”e'e preﬁ“‘@‘ﬂ)é&i“?‘?s&d pleitpeytestimulpiad aloggadieicelia glens @lld-ysi s
of the |iactvatestinsysgeneielctlls, sinsetvaient atidyeneddiizie qusivacticied dieg@eic cells (two separate

In angt h d B : r

o oun® weloEhBE CURERY atsh AR Aicblac el fud WPite JREEIaic dopt BBl lcies ki BEL
cel | s al gnige W?FPidEﬂﬂ‘ twpresuce ea@kqartivaigd pells bXCl@B'WQéH@&%QfﬂOétf@dmder stimulator cells.

| ynphocyt Siffeneéitd Somuiratishs ¥afe Wiittiad JORBMI plud hov 1t GaIE bdriHy (Fce] Shupishiaataa With
cell's (all L SdQ Q P‘i . eslloactlvated cells were prepared by
Z 0 m a[t%7

Q

cul turi nd’eﬁgﬁﬂféepmﬁ"yg'ﬁg enocyt es at aratio of 10:1

at 3 x 10[ err]7 ¥i0%live -F@EM 'ymm@gisfwe a;urrmy with 19 x 168 eitudwwenes sepbrytes and PBS
and iz eQﬁ@\dmﬁb@@ it EHROHBNankdUs tissue ovel thef gRiidhk @F BRIBY \Ricd=S Fredied Gnicd\ivere

wer e obser 0 mat.i on, and sacrificed after tunors 40 r eached
1 cmin d‘i’%%@?&ﬂ””‘ﬂ?!%‘”‘[‘%ééf‘%ﬂ‘sw th IL-4 secreting cells survived

significantl|y Moagihout umor wene rechallenged 1 month later with 1 x 10° live lymphama cells alone by

- 44- left ﬂank subcutaneo}.(@ngg§{cu;|:s6 gl?tﬁﬂatched for tumor growth.
PCT/ US97/ 187 eﬁgrou ps Wt out _of 3 Iongf term survivors. The
group treat ed W‘E’ﬁ 3a§hPY5%E‘F| {t%0f tE%“FI%""‘élF‘B’H% FBg{PrRRgNCe Of actiyated pllegepeic cells

Sur viasor scorrelates with aGuibsegliant inovivoontifunmoc hosd mesporisur |Gl opuldtibns/preparadnusingBivb ect
5 e oaors Iﬁbggx?e‘icetF @Her}PeatfeB EmBQJcB&}h 8L LQA lpaéc}@%? E&ngél] elblof 5&018@9 I:éu? eSS ay

results nt1al therapeutic vari ous
degrees df '“5E‘te|a&'é[‘i'f6'ﬁ°’é?sé°’lsésf’%FVan"QfH@c%M@E"“FWrPﬁH‘G'FF& a’t"?géﬁﬂ"‘r@ﬁ’ﬂ"f onor cell
model . M popdlatloy$iwére eyiiafy éfattiver es are set up using splenocytes froma
variety of inbred nouse strains at a 10:1 responder:stinulator cell
ratio. Alternatively, cultures are set up using a particular

r es potvderEffctiofiRdtigobRespandexiStimplatebCallsen Bficachut at different cell ratios.

After three dayel gepulftishd Wére prebred edhipoyddtdf aﬂo@ene.ci Rl RAREIN al variablelnuriBengiz an
assay an st er aﬁmu@gr e oL bef ore i

cul tur ed g3 upp ené'ﬁ?%gsz/\nsgl nocﬁ%f ?l ona?smnﬁf océﬁ%c sgedccytes as the
necessar wﬂmvleton GFheekiisaera #rimixed With fivetiyrephoma gella GI58Lecslishandhiniectd m@[tm fidpiq dfve

or irr ad'@aﬁb?&nré@%batéd’rﬂ?@ﬂé@wﬁ@ﬁéd%rtumor grom-m@r 3WeBRAration is the injected
into Bal b/c m ce, the eff on_survival is nonitored. The m ce can be

rechall enged vﬁ’?‘ﬂ"’ésg?mém%ﬁ?f’ta%‘gém‘iﬁw'tf‘?%E‘W?ﬁﬁﬁd’ﬁﬁa@éH"T°§c'iaaeflgéﬁscm'f’%?e'
per si st i noupmMAlibetragi zitid maybon some sEnasiens. be bétkee alSntiuvihg ar anthainer respobdedmmice.
correlated wwth the functional activity measured during the culture

peri od. Effect of Alloactivated Cell Conposition on Antitunor

Ef fect  lmpactof Using Splenogydes fram dnmpr-RragingMigton the Antitumiar Bffegh scl osure, hi st am ne
i mpai rs al | oacggianatyiteanwelel takag frofenalvg NGETOR Y atb/c mice or from a mouse bearing a 1 cm

40 lymphoma in the right flank. The cells were cultured for 3 days either alone or after admixture with Balb/c
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20 culture, as neasured in the functional assays. Cinetidine, which is an

H2 recept orwayvgagdgi st, pronotes al l oactivation. In theSrBéstdyTs
al l oactivation cultures are prepared in the presence or absence of 20

[err]gl mL'.ells ata 10h|r % ﬂh%@nc@ﬁﬂaﬁbrﬂ& ’cﬁfsﬂﬁ.tiﬁ QPMW J"/hECQ(T l:l.-)(,r\r}: ﬂhg%é%g atio nd
esterase assays, en I njecte \ i

| ynphone % liydged bY ansyrieg éﬁeepe&ﬁet’tﬁg%?fqué@te’ase high P°P“'at'°” bY Fipw Cytemetner Thet udy,
the eff egabrcaft Fbﬁ‘ﬁbﬁ@g BelB s ed 5% Visif stiftbtbe mhg@y %Mtlb/%?&brso?m bty PO eimlggelll) S
is teste ndard cultures containing al b/ ¢ spl enocyt es

are conpare méast?rglf ?‘fmoéégarm adnpl e nouse | ynphoma nodel with cul tures
cont abni ng: a)Thesat wqpuB@an/a&oastpa@ﬁ Wiy stisulatads dither foom Baig: Balb/c njce @ Tromjmice3 H
spl enocy tugsring 956bL 5 dH w fiva fynihorhe or
3035 1) ing 9581 n%‘i‘s vﬁer a txed th I\yEn‘NhI\ILFGJS W@I@@b@{.%el%%rﬂrﬁﬁ&\@d‘?ﬁc% (IPE ggné& ofl
CriteriaPPi® B?'E(ﬁ&“’r rTQP |"1'°§r‘ "Yﬂe ’3?’?"8’&8 {9 (Harop growi for 3 weeks.  Mice without tumpys Weesgr ee
of al | oackxtverhaliengedaith atxetiot ivallympaérhaecells aloneof thp teftcianky andwdtdhed & Yot growthe

2 : ir 5.
oo e Eaea ASAROS s e’ Abonbidd o PlhenGE RSB & anfidock ) RS, ©

Thi s exarrp e illustrates t egree

assayd. 35 ) Human peri pheral bl ood nonocytes were isolated from
sanpl es trakfihed Jmamma:rw.fafAnoacnvatedq%gm}t@dnh Rt ted OlukhBf €8K %o SuBfigueat UP
in one- vva%( eg é/rrphocyte cultures at a 10:1 responder stinul at or
rati o as JeSCrI'b®E° el sewhere in this disclosure. The assays were run after
2-3 days Thisnexperimant dested the immunogenic effect of a cell vaccine containing alloactivated

-45- lymphocytes mixed With ﬂﬁdm’l&é’:ﬁ&nor cells

PCT/ YS97/ 1871 | t h - 6.
Each T8t the. i 7 BLaSeA P R MEEUTSHRY Soiatian il 1B reddted B mefori,
r espondercelisedidne, bixehyith nefi Baitiex| CHE Altnactivathd lymphasytbs 00 mixee Wit 10°T hissecteting
desi gnat umm{r«m&nmarss(auogenem tb @'sﬂ cﬁklaﬁoatmﬁh Icaﬂlweréib\@d:aré% we&muwéawced

W|th|nact|v f ared wth
st 1ot SPERCHET A SR ORaPS & 2 ot H1071 A 194mLN RV FCSIN 4288 o1 oo
activity 5 Calixweredashed imBS, a6l Tnj¢cted Bubcntaasmnsiyiy ¢he.fladks temahedC 53 otidev iAftst 3can

al so ge RRAKULETh c.@éveié n?%‘__% ﬁ%ﬁb&ﬂﬁfhrsyﬁ 10° B16 IHE' ﬁkﬁﬁoﬁ%tl@&h&ﬁ&é&;s@%% Bﬁﬂoﬁ*t)e

fl uorescein dlace esterase actl
i dent i fi dgnkpMi %@FW%"P’H"W%B’@P%‘B" eﬁ?aaﬁﬁd%&emuws E?B‘?He%E’Pl"bﬂa’Oﬁtﬁfh FDA.

These nmeasur esthe atideaieate with the alloastivited\bdiln sioviasitsiggiaeaety isngetibtre thiiothedgradps.er
culturin

super nat g‘ﬂ% ko ]@ﬁgﬂ\éﬁ%b’?‘%% fﬁﬂfd{gﬁgﬂd cgrtel LTp"I% tlﬁ'ﬂ‘ﬁ g&‘ghﬁ{r{:&a chaIePa%v 8r° th‘a'el S
Al | 0- act iMjegtdevelengrrisersy ey after @GI”FEIF é@oeweﬁ é’°§BW@E?du Ypeepsy of thesefmigem

ei thes ongealbdvhe ptd3ERR of e%méwécrwan@hoahaﬁ WihnRidence 3f Kecérﬁ’ kueior ]:elﬂ@dud A/t

were cul tflf'r[neo rlngss%g 6: de lon at T§17[n%5%ll \Jag gompa by an |dt% Mato lnfltrate
¢ EEPBY 1 8 W iregmatRy A

popul ati ons Nefd resporfder ce
at a 10: P°W'¢Q)m°4u$|9tl'b"a?n°9ﬁ§ l@ Oth%'(fﬂﬁ'!‘ afn ep}gn tap gleseryed ﬁWherG(ﬂh@P b@@l' |NL9 vver e

pr oduced by n{éeas&aaa; wes pand erﬁ.s ¢sah ksntradtltdrnb vuagewumb&r& Ringl mbfaSta&3tin control mlce

timul at | | at i
hows { haCRTSaBIE BRI L, Heme Jpik, SIS, Sarerh ImiFt 1750 SRShtDS en |
val ué8 glomerulcppphatie stiggesting deatia frem démds ysig syddyonfiel. ule etberemice demdnstratéd tapse
counting c4iHges.cel s on a Coulter EPICS XL Cytoneter. 20

The results show that cultures prepared with stinmulators froma rality
of donors in COPfepyyits are °°"SEE?HHFP’ icg teatad Wit Yig &loactpled selhyaccing ‘%‘/‘QP‘?'%

a specific response that caused massive lysis of the live cancer cells given in the subsequent chalienge.

in another experiment using a different fumor model, C57/BL6 mice (3 per group) were injected

35  subcutaneously with 10° Lewis Lung carcinoma cells alone, mixed with 10’ Balb/c x C57 alloactivated
lymphocytes cells, or mixed with 10% IL-4 secreting J588L lymphoma cells (allogeneic to C57). The
alloactivated celis were prepared by culturing Balb/c splenocytes with C57 splenocytes at a ratio of 10:1

at 3 x 10%/mL in RPMI 10% FCS for 3 dayé. All cells were washed in PBS and injected subcutaneously in

the flanks of naive C57 mice. Mice were observed for tumor formation, and sacrificed after tumors

40 reached 1 cm in diameter. Mice treated with IL-4 secreting cells survived significantly longer than the

— 44—



| npact of Altering the Ratio of Responder: Stimulator Cells

M xed | ynphwayvsnee3s t ures conposed of allo-activated human peigraisetasn®! ood
nononucl ear 25 cells were produced using cells fromthe sapre two -

unr el at edqgn s @hth 3 8itoPS 10AG tef? sukvivors. Trhe Qfou | r ed
at 0.5 x (}@égﬁ cells/nL inézA) FCS- RPM ?or&géaé%d)?gtlha agtwgte?e:%\%t ngpilét'tlbese
cul tures term SUVVOiS asured usi ng the XTT Formazan reduction assay.

The results are shown in Figure 8 30 | mpact of Histamine or G netidine

on all OaCH)r\‘éfﬁtfoQ&Fu ctnon%Markers ith Aht?ttx%mﬁ}g I's known to induce the activi ty
of T suppressor i Ths4 pressor ‘celI's can play a role in

controtling thé° S%tﬁ'i"\}‘?et‘!?e 6?"913%‘ ?@E’Re" imtrosfunctienal @ﬁsamﬁesqltammotqwa todrapgutic

pot en'zi hi Bénaffl aftufey rsﬁovang various dddib)es roEﬁ&iPétielﬁ akl t@ﬁé’d NGhél mdGse lﬁ:ﬁﬂ%ﬁh%‘eﬁﬁwent‘"’as
tested in

eII Lures.
al | oacti v& %eéoxﬁ%‘& %%F ﬁ%ture bls?)tou uﬁlo%%"rlﬁﬁ’g?yge F’°’B§IVF'?%PBreﬁmn%c%‘6'"ﬁ§‘i ng
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- 46- . The preparataon is “B @g:,te_g@ggalblc mice, and the effect on survival is monitored. The mice can be
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i mmunol ogica nposi tl

aut ol ogouBe"e%mcer cells gl ven subcut aneously is successful in stimulating

an 5 i mrunol ogi cal response in a prined human recipient.

Cancer p ent ressiv | i obl astoma nul tiforme which had

progresse véﬁ‘ﬁ‘ﬁtwa“d%‘"8‘8‘%‘3%?“&%%& WPEEEt of cancer therapy. She was

treated wit h i As descrined elsewhsredmthis disclosure] histgmine intbasploactidatiomduring the lymphapytet

and Sapt egirgre, é%fméhg%d |n the funcﬂonal assays Cﬁeﬁéﬁh@ﬁhu\ﬁ?u@ @n fi9 F&%ﬁéreaqtag&ﬁs? Sintofds O
Cl

determnelvvh$ Q 43 q ectabl e tunor-

i muni ty. 2IRpgEtion. ‘"é?'%mb‘f‘@ E'E’F‘f"" Top BUItiEeS alererprer SyibriPrrsentA Q‘iéPset"Eﬁﬂrzo kYMhbl e
t unor cel histiding (pm:»metudme tested itr tge XAl Formazaname dstérasenassaye,raad thea mgéotsdrind Balo/ct he
| abor at or yicafah f5ebit I¥|‘h %Marbelgl?%on@@é%tﬁ%ﬁbdém containing 10% f et al

cal f serum (FCS). | 1 ne was desi ghat ed PGA-95. Viable tunor cells
wer e al %‘@"?fe%!év@)‘ é*af e Af naving 2 glurality ehylifierenisiraviatercas respander celiiistestatd
used 250 gBtaeiaat aultares @ontaiting €67:Balb/a @plenocytes (100p sleGRRbATED RSAMISy i e hw&secel |

lines hav!%;ﬂ{omaln?cfdef vtlth%gﬁur\%ﬁdc%ntta?w%gl a)fé‘ﬁ’%i’ﬁél@l&% nlné(?Fs @17 T 9LS:pdY %057,1@@3

(mxed |y

manner : pEENREHY, é911°"551) STk CFWMGEQCYFP&W ‘t¢fét3 3r‘l‘éd been col | ect ed
and cryopreserved at the tinme of the August cytoi npl ant were

cul tured b r cells at varying ratios in

RPM - 164 Llécé %A%EH&N%WWCLP fED% 6"%‘ * No anti-tunor activi ty was

det eci®ed. However, when PBL obt ained fromthe patient in January
1996 wer ecmgﬁ;ﬁsktmgl.tyo?ﬁ%a&ﬁtaekﬂss in an identi cal manner, a strong
anti-tunor cel Vi L.y, Virtu 100% of the tunor_ ¢
were killed dujm ng gbe et (E{X%ﬁ\bﬁ 8’ &?%"urereﬂaefmg t.¥'f5 & égrﬁpgt a5 %:Tmeasure
100: 1, asacdesding itd ﬁ@dfut;;tloml yssag$ detpited do EzatmlengTIm‘ exadipler itustrates) ther degedel of at
the end Odctivai6h PR by HlerHsiaRt. results were obtained at a 50:1 ratio,
and out 50%|§| | 1 n?cgwof t e tunor cells was observed at 10:1.

| mportant Iy, "N PeriRgerds P ?Wemw%wﬁrél Ipclated. frop (sampish daken, fPw) & umber of
(t hi r d- pamtejdtedPBlumae r elunteed, iandt$eé up in one-way mixed lymphocyte cultures at a 10:1 .

responder:stimulator ratio as described elsewhere in this disclosure. The assays were run after 2-3 days

in culture,
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coculture instead. 25 During the first 5 ‘days of MLTC, high
| evel s of Iwo28/{628K0- 1500 pg/ nL) were produced, and then pcTd®bAs7i® much
lower |evels by day 8. No IL-4 was detected during 8 days of culture. TNF
was produced &g resuits arS4dih iniFigiinds 5 U@ Eaddk e HulBlads FakSed %n?qgmeh&yed

0 e

to increase to 400-500 gg/rﬂ. lé%e day 8. The phenot )ﬁ‘)e _of
r espondi N &8 PLOYGLE cofls PRPHIPHERILARFIS BhStHaRERIS) (husnie yesignation fyx B&RAIEE ¢ o
be a m xttuat eslifroftDdividual A weresoaltlirédNGth irmetivated cdlbfom meivibsai prol i ferated early

during cul tur ' | o, cells. The 3 :
cells did not El0|o°rmf 88%%%@'—@%“'%@%"? éﬁ\‘gﬁs?g?h;élo%regrcghsn%&e tTr%?e\/\?asgeme%;{y
suppl énertnéediFa moredT TUa fFermazan dye}. o E¥erBseraetivity Ican alsq pp freatred| kyRiswHrytometand
abouL 1t KIS%Q ﬁﬂéré’s}e&@&tbﬁd&pﬂ&?@k&jﬂdi&&ﬂﬂ‘@?ﬁ. _ef célmmhmr&terase tacté\ﬂyec_r@éﬁf g ed
in about ,30. S. _ - specl fici 0 e .generate was
ot or i ndSEOUIFREY Ehupepaytiispeize, oo BRERTE s Redol with rbR” RS heses coanld
PGA- 96 catell yith fofastogemasié Ydeleimhinesdafigd cyltuir@Aorodie avedk)PGANS Bvealf liIls2 B TFNSORothey si S
in 4-6 h)gypersatant.OF Cryopreserved tunor cells that had not been previously
cul tured. F%’he CTL did not kill autol ogous PBL or aut ol ogous

fibroBl asts; nor did they kill unrelated cancer cell lines: specifically,
gl i oma cdampst fUSIi@MaRiple AllogeneitGHdylatopCelst at i ¢ adenocar ci noma cel I's (LNCAP),
bl adder cancer - ri | I ; - or
| eukem a cel | s',A "f%a’%%é mn@:nphgé@ dumﬁq@&:g_é\rg@ﬂgds%gjgt%"s%ﬁni et'tgérg%‘leh} %%‘%"em C
ant i - t unof forrrralategrdonerpr i 19/ celly/mbaterasytturedrin 2% RGSIRPMI gt 37° ¢ fopg Fays s Ewe-donor

St ar ti ng populatiansiadry prb@Red byoddamihgTespphdeScenewith sEALILOCIASIatRVIONYratd: Pop@fisss | N

_ '{/\;])eg g Igé;g@aining_three or four donor cells were produced by mixing responder cells with two og,th?eAé7diff_érent

PCT/ US97/sir8iiater cells at ratios of 9:1:1 05844y, 100% of the tunmor cells were killed at

PBL: PGA rat i OFigire 1 @Rowes aa@néﬁkt&isﬁeéﬁdfmepéeﬂmfeaéumaaésﬁ]bmowe@t&mez . All values
ramat L.ca

killing at | ower ratios, | ril he activity f |yt he
poi nt " wdieeesaih presaRr pishty Riptsessot ofis 3R ok g ool B ay Cifter BBS A0 1
none at 3Btoinete.t was shortly after this tine that the patient devel oped a
recurgence, refbirdsufdsidi R4 Cuiirdsredafi&hith QiMutators from a pirality of donors in certain
Subsequently, it was deci deg to attenpt to boost her systemc anti-tunor
activity CB?F%BP%%@ WRbpr leyels of activation. & \,t aneous i muni zati on consi sting of
m xed | ynphocytes conbined wth tunor cells. Cryopreserved

cells frqﬂ‘b;cp&ﬂ&jingit%;a/‘{aﬁ%gpomgﬁﬂuﬂ%@g&f@t ed with 10,000 cGy. Cytoinplant

cells were prepare ynmphocyte culture of patient's
stinul ator celMixedympfiosyte surescemeRsad Pf alleRiyaige human pyirherdl Rigod; pRyopystear
Examise TellsWees pradicedasingacelisiropytas eandotywo onralated) ddrdfs, at tflios A90:105:1,10014. Dafiser r |
Cyt ol Pl e Gfflibd at'58 16 GidBL 3 5ok rosremt KR 3 cabd T AR Bhfith b DL difidwas’ e
dose range was extrapol ate rom t he animal experinments described In
Exanpl e neagyied ysing dhert1d Fermpeandediciopss®y- four different sites in the back.

Cut aneous r eadhé RIEGIts\ERS hoW®iFihure 8 at all four sites, and the
patient devel oped a febrile response: TABLE 6 Site &

Feat ures Days after Vaccincation (Size of involved area in cm xcmnm
Dose 30  Impact of Histamine or Cin@tidine on alloactivgtion 2 3 4
5 Histanith&Js known to indudd & BENNY of 3. shppfesdorells. ISifceXr suppressodcefls ¥anl. 2
8' j X g %laX a_{cr:]% %e?nt&llg?g ihe@@t%?)?ﬁf tg(ellﬁpg)ghele?ég %f(lllﬁf;r@geu 5:%8{28 rr‘:otent h%?ar}nelr]grtme%éﬁax
2.3 x 2. 4H2) receptog bpcking drug,]Cimetiing, wes dested(in Bloreactingnesll cultures.  Gelpepulations5 0 x
i_O[Zer r]l é:btﬂﬁUéE@Bﬁ Ql@activatémﬁleinan peﬁbh&axbl&d%onoﬂmlla%ce@s geregid%ué&dmsﬁ% c&lls;-l‘ro}h 1.8
0: 4 éso: Ainrejgteg dongrs. Al cultur?f.(ﬁ%tain a 10:1 ratiﬁ(gﬁrrgggonger;:‘siﬁmu}étor m)énoriugiear cgﬂs at 6(.5 X '185

cells/mL. In some cultures, 20 ug/mL histamine or 20pg/mL Cimetidine were added on day 0.

Figure 9 shows the results measured using a Formazan reduction (XTT) assay. Histamine
induced suppression and decreased strength of the allo-activation. Cimetidine enhanced activity,
possibly by blocking the development of suppression.
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25x10[err¢v | ndur ati on none 0.2 x 0.2 0.3 x 0.3 x 0.4 1.0 x
0.9 1.0 xWPH16180 Erythema 0.7 x 0.7 0. 0. BCT/USYTITIR
none none none 10 x 10[err] Induration one: none

0.1 x 0. 1EXAVRLE®: 0CLiNICAD ABPLICATIONOF THE CEDLUXARIVAOCINE Clini cal
Fever([err]F) none to 102 104 99-100.5 99-100.5

99-100.5 . . . Feat ur es ) _ . 99

St er oi ds 6Th|s section pgpvides an example showing thgt an immunolpgjcal composition Gzomprising

mg/ day  activatedlifmphocytes and affoigyoue cdrider celisigived RUIR ARSI s Qliccsll ff RRLERE dnaken

of the pa,pnlmg%;,o p%%dgng}%%m{e u];nglgremg‘ew adm ni stration of the four

I nj ections aren injection site; likely a response
to Hicepatientald| hati @p $agipysiva Wiiobiastome rmultiforme wbic hd proglessed ltab@@ i n

t hE NL% dtradmonal forms of Cﬁncer therahyd lB(’jh@ whé tréa:?ed_aﬂ!g%?ﬁfgﬁﬁpfaﬂs Qécoﬁblrﬁhgﬁﬂ%?e?ﬁnngs
t en 0 evi dence 0O | u
Rdi cat e et o8 Stprertpecys 8%

i ndi cat e of the involved area. This evidence of
del ayed-type Studie>@ere chiyducted themafter 1o tatermine p\memercm tead| deveidpee dbtathble RARBAUSE

it sugg esépécuﬁéﬂiﬁﬁnuh WW}Q{J th?aﬁleadeﬁi‘lr%r w%néstagfsﬂetﬁ&cﬁé ﬁ rﬁg Vllab e tam%{l ﬁeg #é‘lﬂ‘i iafgav €

0.3
3 X
n

been recrU|ted to th te of I nj ectron
cel | s. THYrggal Voéeé’??é?cb tumor were transferred to the !aboratory and cultured in RPMI-1640 medlum
-48- containing 10% fetal cHDsé@&h (FRRAEBJ8 The cell line was designated PGA-95. Viable tumor cells were

PCT/ US97/ ak%?regovered from ubs gerltlz é%{io%ec?)é&ﬁﬁ%lq&t ans Esep‘gl a%rgeratteg sregocnrduc{e ﬁg host

cells, which in turn s
cell s al sd@sg,laéebde?ﬁA-% Tpﬁgwosqe{l {ines have smlar if not ldenticqbgnaragtqustlm story is shown in

Tabl et57: M7 briixed Iymph@?fe&umor cell culture) was performed in the followm? m mager peripheral
bservat i ht  handed caucasi an

Tor o 6B ymanogytes. Pty s tee bty otk it Shop BraEd e tece e rugust
sei zur es.cylpmpianbivere cultured with viable, geowingtFIGAP5pelisfab varpinh ratios in RPMI-1640/1024 FOS for

[err] Tu rmrto Brdagd. eR& @Ql—tuﬁavr édtlﬂtly wa$ eeltbd anR\%(/;rOM(?%q’BL obi }ngg from the- Eiét%ﬁl
[err] Tunp erforne

Chemot heszfg, nyr 1%8% g%'sez;g g;re&rwngg;’gf\gg Egjéhﬁ% egtical manner, a strong anti-tymay.cell activity was
[ er r |20Ex tneted.aVirtbatin AdQ%: ofi tiaet tuor celisovepgokilled during 7-8 days of codaitudetat a PBL:PGA-95[ratiof g

Hi gh dOSQoW%&%ﬁE&’ by &ngl 9591@9&5?&?@& ‘lﬁhe’{enffga}ngﬂﬂné"& thJ erdl Q%d sts)%/ Simitar

aut ol ogous mar row transp ]
recur r enc® %ﬂ?’?l%‘a"‘%%éﬁp6rﬁat'ﬁe?’1do"?bﬁﬁ§c§° Yr kg R e ft"n?fme“sa\b’as °bsewed at 10:1.
vent ri cullmportaatlyl no killing of the PGA-85 cells occurred when unrelated (third-party) PBL were used in the

coculture instead.

25 During the first 5 days of MLTC, high levels of IL-2 (1000-1500 pg/mL) were produced, and then
fell to much lower levels by day 8. No IL~4 was detected during 8 days of culture. TNF was produced at
significant levels only after 6 days, and continued to increase to 400-500 pa/mL by day 8. The phenotype
of the responding cells was determined by flow cytometric analysis, and found to be a mixture of CD4+
and CD8+ cells. CD4+ cells proliferated early during culture, followed by proliferation of CD8+ cells. The

30  CD8+ cells did not produce IL-2. Accordingly, the culture medium was supplemented with 200 U/mL
recombinant IL-2 (Hoffman-LaRoche), and about 1 x 10° CD8+ cytotoxic T lymphocytes (CTL) were
generated in about 30 days.

The specificity of the generated CTL was determined by standard *'Cr release assays. CTL
generated against PGA-96 cells efficiently killed both PGA-95 and PGA-96 cells (30-50% lysis in 4-6 h),

35  orcryopreserved tumor cells that had not been previously cultured. The CTL did not kill autologous PBL
or autologous fibroblasts; nor did they kill unrelated cancer cell lines: speciﬂcally,i glioma cells (U373 or
ACBT), prostatic adenocarcinoma cells (LNCAP), bladder cancer cells (BLT-2), ovarian carcinoma cells
(UCI-107), or leukemia cells (K562).

MLTC was used to monitor the systemic anti-tumor celiular immunity in patient JT as time

40  progressed. Starting in January 1996, blood samples were collected every 2-3 weeks. In the MLTC
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have E Lfné,‘_lnued at about

per f or med=GiPFnd "e iectipggwere giyen ﬁé‘t”l’@ffﬂ'e"tﬁﬁ@é "‘lthfa back Cutaneabmeﬂctldﬁsple&nheﬂ
1996. at@ll four sites, andihe patient developbsa Rbifle ettt €d to verify the paraneters
of the vaccination protocol. Patients with grade Il or IV
astrocyt qon nto studies conducted under the auspices of the

appropri
PCT/ US97/
patients t he
various t from
each pati
necessar _ rapy.
Thawed o ) mra
i rradiati ' §22 XP%X1§WDE2£\}”EE BArPEr esNengi ng none
i nactiva atmmecelbéxaad 49095 | £HEQBY! 83,35C CPOQNE! pd
essenti al Exarple—1- |,
patients czhatﬂonsﬂm weekesapaﬁk03Then6ﬁen0nUCAoﬁ@f el l's
used to cCelrurar _vaccime are obtarmed—fromtwe—heaf t hy,
unrel ate re%°8?een%§l"98 187 %0/ nP-Rx 98 ridk1Bor 12 b2t [ ous
di seases e{sg pQSI{J,y@ ar m Screeni ng_1ncl jides
Ceatine 9% € €ps™ ORYER, SRR [l KT
C, or he Vnone mtugenosirBsAgoaﬂPR pgx@beva{d,pfbl 1
liver ma armd—DR-t-yprrg—+s pert or med
to selec OT’bo'fheo?J’é??entmaﬁd t one8&ich oadner . Bynousi nfy
geneti ca ors, e ho AYDET acut € rej ection
of the s 'QRQ dnn"r°h’2<p “ad‘gf’fﬁ) 8@’5 7 _eddthipction
s prece b Cr - Mol o (daggapo.se!desiofBd RELLENT] S
serum f 89
6 0 10 10 10 10
15 Figure 10 is a reproduction of a photograph taken of the patient’s back shortly after

administration of the four injections. Erythema is apparent at each injection site; likely a response to
soluble mediators already present in the cells stimulated in the MLC.

Figure Misa reproduction of a photograph taken 2 days later, showing evidence of induration.

The markings indicate the measured size of the invoived area. This evidence of delayed-type

20 hypersensitivity is particularly important, because it suggests that lymphocytes and/or antigen presenting

cells have been recryited to the site of the injection by the stimulated allogeneic cells. The allogeneic
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patient's tumor cells.. One vaccine is administered at 4 weeks following the implant; the second at 6

weeks. The dosage selected is at or below the MTD established in the preceding trial. Clinical and
immunological criteria are monitored as before.
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cell counts, adequate viability and functional activity. The
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t hese" 40"-cPPe ‘P" nagivated fuygor F‘?"%é‘?ﬁ’er'iﬁ'“?)%{t jvaifablty. The same dose is given
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Repopg Only he MTD: s determined, a comparison is made betw HePRLL
Spongl of orm enceph |s etermine parison is made between t weel vaccmpﬂ%%%ﬂu@s, s

Advent i t PR 2pg@ chc@@qoe@pnrmmtlated by dirpfit \inplantatich ifto Allumor mass. The implant grofp Is

negat i vetreated two days to a week after colectomy, using ultrasound to %m@ é lﬁgctlon needle into a sizeable
HBs- Ag 9
HCV Ab metastatic tumor mass in the liver. The metastatic site isriniagted with @ ppepagation of 10 x 10° MLC

CW Ab* alloactivated cells alone, suspended in a minimum volume of sEHiRR Beginning cne week Iatar?\?Heent

May be Ppsiehts ¥anik Bfouﬁ'ﬁgﬁgcéﬂfe tHeMeBR coua s 110 W? Q@F} Zel Il% abeled as such. 5

| f CW negati onor conponents are not ava Ab positive donor
conmponent may \{'B%qulg@a areé'qp@‘tpred for the extent of the clinical and 1mmunologtcal respofiggy forcgt/Agast

negat i Vethrﬂtmcmmsgollowmg therapy. ImmunologicaiAbiefa &e fofsvedRRE Qﬁﬁﬁ&dgﬁﬁe! RGniéA crifaor
And Pati E%llob@@qg:ﬁg#, tragﬁi{ﬁ e, volume of tumor metastasis present i liver. e grdggrgglt |ptent

At Facilit o’lrra
Mononucl rn@g qtggular intervals, the volume of each metastatic site is calculated, and the volumes are

25  compared with the measurements obtained before treatment. Progression of disease is indicated by an
increase in volume of the metastasis, or an increase in the number of metastatic sites. A successful
outcome is indicated by reversal of the disease, or slower progression in comparison with the typical
outcome for patents with colon cancer of the same grade.

30 EXAMPLE 9: COMMERCIAL PRODUCTION OF ALLOACTIVATED CELL COMPOSITIONS

This protocol describes the 'overall approach to production of the mixed lymphocyte culture. The
design of this methodology takes into account Good Manufacturing (GMP) and Good Laboratory (GLP)
Practices, and complies with requirements of Code 21 of U.S. Federal Regutations.

35 Patient peripheral blood mononuclear cells, at least 2 x 10° cells are collected by modified
leukapheresis from the patient to be treated. Isolation of cells is performed on a Baxter Fenwall
apheresis machine or equivalent machine using the Stem Cell Collection Procedure. Cells are shipped in

a Baxter-type component bag on ice (4-10°C). Transit temperature is monitored using MONITOR-
MARK™ Time/T emperature Tags.



TEST SPECI FI CATI ON Sterility

Sterile WO 98/16238 - Cell Count PCT[US97118718
Pat i ent: [err] 2 x 10[err] cells
Donor Donor pen&grat HidBh rr%og&ﬂ:c?éarl&[l@ "3k leat®lol5510° cells, are collected by modified

4-
PgT/ US97/'qukanhgresis from a healthy mdw:dual Isolation of cells ig parfermed) on p Baxter,Eenwall quspﬁg of
Al | oact i \hdchide Geéduﬁlaleﬂ'tl.:,ﬁ‘s'fng the Stem Cell Collection Procedure. Donors are unrelated, anonymous,
SPECI FI CATLON Tetrazol i um Reducti on
Assay anf’er rTm TB % V’/’&e(& {"a' {a‘f’g%pré%@&?e%ﬁl ?gn\?g't lon (Tests on days 1,
F(rasprp)enmg of the donars shouldjipdieate ragptive gk factors for bk, lepatitin Prongioform

and/ or 3 E?\Eeﬁhﬁlktlﬁbﬂ' @) Tuberculosis. Each cell component is tested negatlve for HIV 1/2 Ab HIV Ag, clb

E gﬂ ] 1 00}\ BB'VV |IIUNJs {ICMUA' fl%ﬁ\b HBsAg and RPR. Cells are shipped in a%axtgy “type compgnent bag cel |

surface enpeeddd0°6h of donor control value on any day

CD69 by fl uor egepnbe t-%agpgb'rhponent is tested for SferithyE Sbpropriate cell counts, and viability.
or increased |ntrace ul ar . o est er
acti vi% y GaMPPDents 8 deginfained at 4-10°C until use, and used or frozen within 72 hours of collection.
di acet at ephawed froZen material are used within 2 hours and not re-frozen. PleAdBhikal bkidiekiirithte Rrduct
Testing

ase

components stored at 4° C in ACD anticoagulated plasma or material frozen in DMSO-containing media
. are suitable for the production of effective cell compositions. -

Plasma is removed form both the donor and patient components by centrifugation. Donor

15 plasma may be collected and heat-inactivated for use as a medium supplement. Comppenent cells are

suspended in small volumes of PBS and appropriate volumes of each suspension is mixéd to produce a

culture that contains 3 x 10° mononuclear cells/ml in AIMV medium at a ratio of 10:1 to 20:1

(donor:patient cells). Heat-inactivated donor plasma is added to a final concentration of 2%. Mixed cells

are pumped into Fenwall 3 liter gas permeable culture bags through the use of the Fenwall solution pump

20  and sterile set-up. Samples of the component cells may also be set up in small culture tubes for testing

of lymphocyte activation. Testing of functional activity is compared with control cultures containing
unstimutated donor cells alone. .

Cell mixtures are cultured in a 1ISO-"9000 Forma 37°C incubator with 5% humidified and HEPA
filtered CO, for 3 days, and closely monitored. Cells are harvested after cuiture by centrifugation.

25  Samples are taken for quality assurance assays. Each preparation is tested for final sterility, adequate
cell counts, adequate viability and functional activity.

The cell preparation is suspended in sterile 25% human albumin, and placed in sterile injectable
vials for transport. Each preparation is labeled with an expiration date and time, which is 30 hours after
packaging, and accompanied by appropriate instructions, release specification resuits, and a MONITOR-

30 MARK™ Time/Temperature Tag. Cell preparations are packaged and shipped via overnight courier
service. If not used immediately, the cells are stored in a refrigerator at 4-10°C. Any preparation not
implanted before the expiration date is discarded. )

In process tests that.measure product consistency include:

¢ pre-screen infectious disease tests;
35 « in process and final product sterility tests;
» final product mycoplasma and endotoxin;
+ in process and final product cell counts; in process and final product viability
(= 85%). '
Cells must also meet satisfactory functional criteria. Preparations not meeting any of these

40  criteria are not used for treating patients.
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TEST SPECI FI CATI ON

Sterility WO98/16238 Sterile - PCT/US97/18718
Cel | Count 9 x 10[err] cells ([err] 109
Viability TABLEH 8: |[DondPandiFabibit s6Rkdifg _
Mycopl asnma NegatAt Vie (Of EubghsresioProdatate) abl e until after the
I npl ant ati on) Endot oxi n
[err] 35 has
been desg for
purposes{ 'l ed
in the af i
Ther ef or ¢, Phescres for Higkiractdis anfd exanpl egnshoul d not nggorp@m/st rued [ps
limtingjthe scope of the invention, which is delilneated by the appendgd
cl ai ns. Hepatitis
-55- WO 98/ 162B8 Spongioform encephalitis
PCT/ US97/ 18718 . CLAI M5
What is 4lainsd as the invent| on isTbercHoss
" Adventitious agent screening HV1and2Ab "Ali negative*
HIV Ag
HBs-Ag
¢ HBc Ab*
HCV Ab ’
HTLV 1 and 2 Ab /
CMV Ab*
RPR

* Patient may be positive for HBcAb or CMV Ab, and components are labeled as such.
5 If CMV negative donor components are not avajlable, a CMV Ab positive donor component may be used, even
for CMV negative patients.

TABLE 9: Pre-Process Testing Of Donor And Patient Mononuc!ear Cells
(At Time Of Receipt At Facility, Prior To Irradiation

10 Of Patient Mononuclear Cells) _
Sterility Sterile
Cell Count
Patient: >2x10% cells
Donor: > 10 x 10° cells
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5 1. An immunogeni c conposition suitable for admnistration to a
human, conpWwo®8nez3an effective conbi nati on of: pCT/Usgmsns
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t unor - associ ated anti geITAbLEITnth@rJ%éH&mesting &FAlioactivited chfi€ | MTunogeni c
conposi tion of claim 1 \/\herel n said turmr-assom at ed ant [ gen I's conprised

L.l ok

I n such
a tunor :

3. The i trgn wiRerer i sa um)r- ocrated
anti gen %Mmr (};é*s gﬁ’? 'd%)%% ﬂtraz%':ﬂq%d%ét&o? A%stay 1 i?-con Iue i ar?teg:a el

from saijd hungjor §oRLASSNY off a primary tunor cel y aay
human,’ a conbi nation thereof 4. The|i mmnogenl c conposi tj on
of clains 1-3, wherein said gTimra] r%)nocytm oq/g—;/

stimul atfed by cul turing withle ﬂgf_}ag?‘ 3 C%’z 20
5. The ijmunogeni ¢ conpositign 6} " %%h I°5f oday

| ynphocyt es have been ormcgag tﬁ eqqgf,ﬁ@ Cul turing WI

recombi rlant |y produced cyt okijngsteraserichvt@®Muo@cedl [ h a cel |

geneticdlly altered to’secrete a cyt aiateme)at an e evat ed Ievel 25 - 6.
An i mmu =S
conprising an ef f ect ive conbl nation of: a)

| ynphocytes all ogeneic to the human; b) | eukocytes all ogeneic

to the«l ynphocytes; and | vated tunor cell

popul gjt I on, consisting essent |T$IBIL§1E)TF'B%' meltnrt%ﬁéﬂ?r cells obtained 30
fromthe huma | munogeni ¢
conposi tion of 2t he human.
8. The i mmunog are

al l ogeneic to 9. The i muSteieni ¢ conposi ti dn of

clains 6, conygrisi ngcle@@&mpyt es flrom at |easf ob QyER gbeh T €T ent
human donors. —
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Mycoplasma Negative (resuits not available until after the
implantation)
Endotoxin < 350 EUftotal body

Although the foregoing invention has been described in some detail by way of illustration and

example for purposes of clarity and understanding, it will be apparent to those skilled in the art that

10  certain changes and modifications may be practiced. Therefore, the description and examples should not
be construed as limiting the scope of the invention, which is delineated by the appended claims.



10. The i nmunogeni c conposition of clains 6, wherein the inactivated tunor

cel | popul atwioxys/ns13s sel ected fromthe group ﬁ@ﬁgg@ﬁllsm of
nel anoma, pancreatic cancer, |iver cancer, colon cancer,

prostate cancer, and breast cancer cel 5 11. The i nmunogenic
conposi tion of cIa|n16 wherein the | Vtes are inactivated.

12.  The i nmmunogeni ¢ conposition of cIa|n16 mherelﬂjﬂﬁuﬂ"l “t&ﬂmes
conpri se Wh&ted diaichétfds thedifvention is: been genet |

express a cytokine at an el evated | evel. 10 13." Tfhe" |nnunogen|c

conposition of claim®6, wherein said | eukocytes and said | ynphocytes are
cocul tar ed ¥ or A inthounagénizncompokition gaitable derdadminiatretios L6 fai humem t compilsirgl dnogifectise C

stinmul ation of cddfhation of: I ynphocyt es, prior to combination with
said tunor cell PO pul ati The i munogeni ¢ conposition of
claim6, wher ePftimyptgd W@BWW%&?"FR}”?'%W'&"“&‘W@F%| on and under 15

condi ti ons suf b)itamaaksotiates antigeH frimethehusal ed cyt oki ne secretion by the

| ynphocyt es. 15. A unit dose of the imunogenic conposition
according to clainms 6-14, wherein the nunber of sai d

| ynph#ftyt e al T'Ug@ﬁénqsem@cmesﬂmak%wﬂ exherain salfdurnnyassoristeth antigerein cothrised i1 x
10[err] and 2 XprkdnPtumbr cell fron?€kid humad,%r a progehy iof suelPS Rimdf cell Bﬁalhé'ﬂwflglgﬁﬁﬁ e
conposition accordl t.o clainms 6-14, wherein the inactivated

tunor cell poptﬂwgﬁce(l)g Y¥? t he dose consists of between about 1 x 10[err] and
5 x 10[-err] cells. 17. A nethod for producing the inmunogenic

conposi ti ory of tygl uﬂfnU?noEem&%Béltﬁ:h Rkcidith % \M’Qrem 52a|5d tumor-associated arb nis EérﬁHﬁEﬂnﬁ d

| ynphocytes all ogenei ¢ to said hupan;
t unor ?5assom at @bg‘g?ﬁ“’b%i’f'“?%tﬁ’l“?rtfé" f’i‘ﬁmﬁ?ﬂd huma" a progeny ofiprimapy HmpRsY frerp paid

produci ng t he humamvgeomidnationteseft i on of claim 1, conprising mXxing:

a) cells obtained froma coculture of |ynphocytes allogeneic to said human
and | eukocytes al l ogeneic to the | ynphocytes; with 30

b) pri mary % unbie iREuegenic spRRoFEONG] ﬁﬁfﬁ“s bt esHesld %ﬂwéﬁt@@)fvmphocvtes have been g

A kit for prodsieiuagdbhulumgwis GekicgteaNogEnsit to tslyffhottedi m 1, conprising in

separgf e containers: a) stinulated | yrrphocyt es allogeneic to
t he human; and b) tunor-associated antigen fromthe hunman.
35 5. 20The imMuPqgepip compasien: Pindpimh -3 whern Gaje istinulateshiyophaciion hae kebmi m

1, conprising dtimuRRAasyaéulturtg i 41@dcBmbinantly produced cytokingl)a §Rbdeh, SOKi Badi from
a cocul t ure of elqét%?l?y%%%gt% sgértlatggg)g&me aE an §%Iat%d Peverran and | eukocyt es

al | ogenei c to { t'es b) primary tunor cells
fromthe human, or progeny thereof. 40

-97- 25 6. An immunogenic composition suitable for administration to a human, comprising an effective
combination of;
a) lymphocytes allogeneic to the human;
b) leukocytes allogeneic to the lymphocytes; and
c) an inactivated tumor cell population, consisting essentially of primary tumor cells obtained
30 from the human, or the progeny of such cells.

7. The immunogenic composition of claim 6, wherein the leukocytes are autologous to the human.
8. The immunogenic composition of claim 6, wherein the leukocytes are allogeneic to the human.
35

9. The immunogenic composition of claims 6, comprising leukocytes from at least three different

human donors.



21. A cell popul ati on cont ai ni ng tllmmc\maln!“ﬂml““ tivated I-yrrphocyt es

al | ogenei c W® 2%/14288an ( b) PEirORY18748TOr
cells fromthe human patient or 5 progeny thereof; for use in a

met hod of 10. eatheeimmudgenic composition oﬁcl&lMQEnwﬁB{elﬁ Wegﬁe{cbl’va% t&rnﬁ'rc.%mﬁopulatlfrh are

22. The cell cordl whe
| ynphocyt es hagege%%gghﬁwgﬁ @8%%“{7%{? g%i °§'&§?"ﬁ@? pfﬁé'eat'c Gancer, [Iver RIS ealory gaperrt he
hunman pat i ent . prostate cancerp@d brepstecangast ¢ellpopul at i on according to clai m 21,

wherein t he | ynphocyt es have been aI | oacti vat ed agai nst

| eukocyt es, al l enel c to the human patient. 24. The use of a cell
popul &t i on'lcont&iMPHppaenic compasition °fﬂ3p"‘él WW&Q‘FW'&?'@W‘FWH@?@W& al | ogenei c
to a human patient; and (b) pri mary tum)r ceIIs from

e i 9841 o omostPSRF0Y, MOREP Sk ymorosres ek Lot g

manuf acture of & Me ng th
an anti-tunor qm?ﬂﬂ"@@f@*&ﬁdfoexPreSSaCvt°k!nesmr¢beated1e\tehe human patient. 25

25. The use according to claim 24, wherein the
| ynp cytes hﬁelmmuneen act | eukocyt es

fromthe human Batene. e corfposf o ca"’\'ﬁe"’“ﬁﬁ%“‘%@&'ﬁ?ﬁ“ﬂ?ﬁw@f‘d 8 lymphecyies ag,
wherein the 3®cultured for a| duntbm@pd apder doaditiens shiieent foradibgemeiti simuRtbn off@ai NSt

I eukocytes al ligasagjtds, pridr folt8mbkdTBR Wit Adald®Hor cell poputatiors /- A CcOmbi ned
pr epar at i on containing 58 )

14.  The immunagenic composition of claim 6, wherein said coculturing is for a duration and under

15 conditions sufficient to stimulate elevated cytokine secretion by the lymphocytes. s

15. A unit dose of the immunogenic composition according to claims 6-14, wherein the number of
said lymphocytes allogeneic to the leukocytes in the dose is between about 1 x 10% and 2 x 10°.

20 16. A unit dose of the immunogenic composition according to claims 6-14, wherein the inactivated
tumor cell population in the dose consists of between about 1 x 10° and 5 x 107 cells.

17. A method for producing the immunogenic composition of claim 1, comprising mixing:
a) stimulated lymphogcytes allogeneic to said human; with
25 b) tumor-associated antigen from the human.

18. A method for producing the immunogenic composition of claim 1, comprising mixing:
a) cells obtained from a coculture of lymphocytes allogeneic to said human and leukocytes
aliogeneic to the lymphocytes; with
30 b) primary tumor cells from the human, or progeny thereof.

19.  Akit for producing the immunogenic_composition of claim 1, comprising in separate containers:
a) stimulated lymphocytes allogeneic to the human; and

b) tumor-associated antigen from the human.

35
20.  Akit for producing the immunogenic composition of claim 1, comprising in separate containers:
a) cells obtained from a coculture of lymphocytes allogeneic to said human and leukocytes
allogeneic to the lymphocytes; and
b) primary tumor cells from the human, or progeny thereof.
40
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(a) alloactivated | ynphocytes allogeneic to a human patient;

(b) pri marywiobgakgel | s fromthe human patient or pOTBIPAYT18
t hereof, 5 for sinultaneous, separate or sequenti al- use |n a

met hod of ea fe a. n_by, I
conbi ned p%{epa%?t; P%cr’\é)cﬂ?:)rn{nwﬂ:B il ant?lﬁanP meom%'ch re%ﬁé Ed \?apwn' fﬁ%?{&@ tes
al l ogeneic to adrpinistaning |mmunogemc mup@qﬁthe immunogenic compégdition jof anyeof glaimg rfef to

cells fromthetsuoman. pati ent or progeny t hereof, for
si mul t aneous, separate or sequential use for treati ng the tunor
or eliciting an anti-tunor 15 I mmunol ogi cal response in the human
pat i end . 22. A method for inducing an anti-tumor immunological response in a human, comprising

administering an immunogenic amount of the immunogenic composition of any of claims 6-14 to
the human.

23. A method for stimulating an anti-tumor immunological response in a human, comprising the
10 steps of:
a) mixing ex vivo a first cell population comprising tumor cells, and a second cell population
comprising lymphocytes allogeneic to the lymphocytes, to produce a cell mixture; and
. b) administering an immunogenic amount of the cell mixture to the human.

15 24. The method of claim 23, wherein said tumor cells comprises ceils selected from the droup
consisting of melanoma, pancreatic cancer, liver cancer, colon cancer, prostate cancer, and

breast cancer.

25. The method of claim 23, wherein said second cell population further comprises leukocytes
20 altogeneic to the lymphocytes.

26. The method according to claim 23, wherein the second cell population contains leukocytes from

at least three different human donors.
25 27. The method of claim 23, wherein the leukocytes are autologous to the human.
28. The method of claim 23, wherein the leukocytes are allogeneic to the human.

29. The method of claim 23, wherein said immunclogical response is a primary response.

30
30.  The method of claim 23, wherein said immunological response is a secondary response.
31.  The method of ciaim 23, wherein said human has been previously treated by administration of
alloactivated allogeneic lymphocytes into a solid tumor in the human or at or around a site where
35 a solid tumor or a portion thereof has been remaved.

32. A method for treating a neuroplastic disease in a human, comprising administering an effective
amount of the immunogenic composition of any of claims 1-14 to the human.

N
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59 VO 98/ 16238
PCT/ US97/ 18WKB98/16238- 42. A conbi ned preparation cont ai ni nQPCT/US97/18718
a) alloactivated | ynphocytes all ogeneic to a hunan patient; - b)

primary tugmr ﬁeﬁelxr@d?argaanh@snéwﬁam dRide s hmanmoa?.?sfm the Wedp gaf

for sinultaneous separa for treating the tunor or

eliciting an aftPXngsEvivea fost ceng"p”mq"rﬁ?ﬁ‘ﬁﬁ"lgg‘P'B%fl cep%g%ﬁﬁcqnﬁ celh eonyighiam

patient. comprising lymphocytes allogeneic to the lymphocytes, to produce a cell mixture; and
b) administering an effective amount of the cell mixture to the human.

34. The method of claim 33, wherein said second cell popuiation further comprises leukocytes
allogeneic to the lymphocytes.

35. A cell population containing:
.10 .a) alloactivated lymphacytes allogeneic to a human patient; and
b) primary tumor cells from the human patient or progeny thereof;
for use in a method of treatment of a human by surgery or therapy.
36. The cell population according to claim 35, wherein the lymphocytes have been alloactivated
15 against Jeukocytes from the human patient. "
37. The cell population according to claim 35, wherein the lymphocytes have been alloactivated
against leukocytes allogeneic to the human patient.

20 38.  The use of a cell population containing:
a) alloactivated lymphocytes allogeneic to a human patient; and
b) primary tumor cells from the human patient or progeny thereof;
for the manufacture of a medicament for treating the tumor or eliciting an anti-tumor
immunological response in the human patient.
25
39. The use according to claim 38, wherein the lymphocytes have been alloactivated against
teukocytes from the human patient.

40. The cell according to claim 38, wherein the lymphocytes have been alloactivated against
30 leukocytes allogeneic to the human patient..

' 41. A combined preparation containing:
a) alloactivated lymphocytes allogeneic to a human patient;
b) primary_ tumeor cells from the human patient or progeny thereof,
35 for simultaneous, separate or sequential use in a method of treatment of a human by surgery or
therapy.
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42. A combined preparation containing:
a) alloactivated iymphocytes allogeneic to a human patient;
b) primary tumor celis from the human patient or progeny thereof,
for simultaneous, separate or sequential use for treating the tumor or eliciting an anti-tumor
5 immunological response in the human patient.
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