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Immunization of melanoma patients with peptide-pulsed
dendritic cells

D. Schadendorf' , S. Alljaglcl , M. Gilliet2 , S. Grabbe3 , Y.-S. Sunl ,

R. Dumme~, F.O. Nestle2 . ' Clinical Cooperation Unit for
Dermatooncology. Mannheim; 3Depart. of Dermatology. University
MOnster, Germany; 2Depart. of Dermatology, University Hospital Zurich,
Switzerland

purpose: Cytotoxic T lymphocytes (CTLs) attack melanoma cells In a MHC
restricted and tumor antigen specific manner. Several melanoma-associated
antigens were Identified recently. Such antigens are ideal candidates for
any kind of vaccination approach In melanoma. Dendritic cells (DC) are
effective In the Induction of primary T cell responses making DC an Ideal
candidate for the Induction of antl·tumor immunity In melanoma.

Methods: DC were generated from peripheral blood using GM-eSF
and IL-4 over 8 days and pulsed with a cocktail of peptides known to
be recognized by CTLs depending on the patient'S HLA haplotype. 5 )(
10" DC were weekly Injected Into Inguinal lymph nodes over 1 months.
Immunizations were repeaed In monthly Intervals up to 10 Injections. In
parallel, clinical response was monitored as well as DTH reactivity, T-cell
reactivity to peptide, by ELISPOT assay and immunhistological expression
of tumor antigens.

Rnulls: Vaccination was well tolerated by all patients. Some patients
developed a positive DTH reactivity to peptide- pulsed DC. So far, clinical
responses were evident In 4 out of 9 evaluable patients (2CR, 2PA). Further
Immunological evaluation is In progress.

Conc:luslon:Vacclnetion with autologous DC generated from peripheral
blood seems to be a new, safe and promising approach In the treatment of
metastatic melanoma.
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Peptide loaded human autologous dendritic cells (DC's) as a
potential anti-cancer vaccine

M. Adams', H. Navabi', B. Jasani2 , A. Evans3 , T. Crosby', M. Masonl ,

L. Borysiewici'. 'Velindre NHS Trust; 2 Department of Pathology;
'Department of Gynaecology; 4Department of Medicine, University
Hospital of Wales Healtheare NHS Trust, cardiff, UK

Rationale: Des are powerful antigen presenting cells which, when loaded
with tumour associated antigen peptides (TAAPs) can prime specific cyto•
toxic T cells (CTLs) to exert powerful anti tumour effects against murine tu•
mours expressing the antigen (Mayodoma et al Nature Med 1: 1297,1996).
Such DCs may be prepared from human peripheral blood mononuclear
cells (PBMCs) using GMCSF & IL4, and When antigen primed represent a
potential specific antl-cancer vaccine.

Alms of Study: To characterise DCs prepared from PBMCs of nonnal
volunteers and cancer patients for their ability to induce in vitro autologous
CTL response against AAPs derived from HPV16E7 and HER-2 antigens,
as a feasibility study prior to clinical application.

Methods: Autologous Des were cultured using method of Romani et
al (J Exp Mad 180: 183, 1995) from 8 human volunteers and 4 cervical
cancer patients and their yield and morphological and FACS characteristics
determined at 8 days. These were loaded with haplotype specific TAAPs•
HPV16E7 (YMlDLOPETI) and HER-21neu (KIFGSLAFL) respectively. The
flu peptide (SRYWAIRTR) was used as a positive control. PBMCs were
primed with these DCs and tested for their CTL activity against peptide
loaded autologous EBV transformed B cells.

Results: Cells with morphological and immunophenotypic features of
Des were grown from all Individuals with yields ranging between 4.0-10.8
x 1()512O mls blood. All DC preparations also showed uniformly strong
positivity for Class It. COSO (87.1) C54 (ICAM1) & CD86 (B7.2). COla
was variable expressed In the volunteers (22-25% cells) but consistently
negative in the cancer patients. SpecifiC MHC class 1 restricted CTL
responses have been demonstrated In 3 normal HLA-2 volunteers to all 3
peptideS and to HPV16E71n 1 cervical cancer patient tested to date.

Conclusion: It is feasible to prepare functionally active DCs from cervical
cancer patients with the same efficiency as the normal volunteers and
induce specific MHC class 1 restricted responses to TAAPs. DCs primed
with TAAPs therefore have a potential In antl-cancer Immunotherapy.

The E1a Gene as antitumor agent: Trials In murine
experimental models

R. SAnchez1 , M. Quintanilla' , A. Moreno, A. Canol, M. Lleonart,
P. Martin, S. Ram6n y CaJal. Pathology Dept. Clfnica Puerta de Hierro; , I1B
res/C) Madrid, SpaIn

Purpose: The adenovirus E1a gene is a potent inducer of chemosensi•
tiVity and radiosensitivity by p53-independent mechanisms In different cell
models. We evaluate the in vitro and In Vivo effects of the Ela gene.

Methods: HaCa4 and MSC11 A5 (moderately differentiated and sarco•
matoid epidermoid carcinomas, respectively) were used. These cell lines
present several genetic alterations including H-ras or p53 mutations. The
expression vector chosen was the MD-E1, a retrovirus that encodes for the
13S transcript of E1a. The results of dose1response trials with clsplatln (at
doses of 1 to 10 mgfml) and radiation tnals (from 1 to 8 Gy) were quantified
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Six years experience using Inhalatory Interleukin·2 In
pulmonary metastatic renal cell carcinoma

E. Huland, H. Heinzer, H. Huland. Department of Urology. University of
Hamburg, University Clinic Eppendorf, Germany

Purpose: Evaluate effective immunotherapy with high quality of life
Methods: 116 patients use inhalatory Il-2 application, a non-toxic, effec•

tive treatment for patients with progressive pUlmonary metastases of renal
cell carcinoma (Ace). In different protocols three different IL-2 preparations
of IL-2 were used. All protocols had In common a high-dose Inhalatory IL-2
application either exclusive (11%), in addition with low dose systemic IL-2
(33%), or low dose systemic IL-2 and interferon-a (56%).

Results: Maximum toxicity per total treatment time (median treatment
time 7.2 months) was mild (WHO grade 11116%), mainly cough. Explicitly,
pulmonary disease was influenced. Progressive pulmonary metastases
responded in 15"10 for a median of 15.5 months (4.1-33) and were stabilised
In 55% for a median of 6.6 months (3-51.7). Overall response rate was
15%, stable disease 50"10 and progressive disease 35%. Median overall
response duration was 9.6 months. Median achieved survival was 11.8
months (1.7~.8) while expected survival aocording to risk analysis was
5.3 months.

Conclusion: Inhalatory IL-2 prevents progress of pulmonary metastases
effectively In 70% of patients. Low toxicity allows outpatient therapy, em•
ployment and good quality of life.
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EIB gene defective adenoviruses as an antitumor treatment
In human cancer

P. Martin Duque, C. Alonsol , R. SAnchez-Prieto, M. Lleonart, S. Ram6n y
Cajal. Pathology Dept. Clin, Puerta de Hierro; 'INIA-C/SA, Valdeolmo,
Madrid, Spain

Purpose: The E1A gene of adenovirus 5 induces marked sensitivity to
chemotherapy and radiotherapy and exerts an antitumor effect in vivo that
is counteracted by the E1 8 gene. The purpose of !hIS study is to determine
the therapeutic potential of E1 B-defective adenoviral vectors, owing to the
effect of the E1A gene.

Methods: The human tumor cell lines used were: HeLa, 58os-2, A431 ,
HT29 and MCF7; a group of uveal melanomas Including MKTBR, SP6
and OCM1 tumor cell lines; and a nontumoral melanocytic cell line, UW3.
Wild-type (WT) 300, adenoVirus type 5 and two deleted mutants (from Dr.
Ginsberg and Dr. Shenk) were employed: Ad dl 118 (With the E1B region
deleted but E1Alntact) and Addl312 (with E1Adeleted but E1B Intact). For
drug treatment, clsplatin (Bristol-Myers) was used at a dose of 1 Ilglml. In
Irradiation assays, cells were gamma-Irradiated with a Co-60 source. Cell
density was eValuated by the crystal violet method.

Results: The Ad dl 118 mutant produced marked but variable lethality in
all Infected cells. Viability at 70 h postinfection was 100/0-110"10 for the Ad
d1118 mutant vs 1llO-389% for the WT form, 97"/~19% for the Ad dl312
mutant and 1800/0-528% for uninfected controls. In melanic cell lines, after
infection at 200 PFU/cell and chemotherapy or radiotherapy, cells Infected
previously With Ad dl 118 mutant were more senSitive to treatment.

Conclusions: The results suggest that infection with E1 B-delectlve aden•
ovlruses expressing E1 A produces a marked cytOtOXIC and antitumor effect.
Thus, the use of these vectors is proposed as a novel antitumor approach
in human anticancer therapy.
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using the crystal violet method. Tumorigenicity studies were performed In
athymia mice. Intratumor coinjection and injection of tumor cells (HaCa4,
MSCllAS) and MD-Ela retrovirus-producing cells were also performed.

Relults: The E1a gene induced marked sensitivity to cisplatin and to
radiation in both cell models (80% greater than in control cells lacking
E1a expression). In vivo assays showed that constitutive E1a expression
increased latency and decreased tumorigenicity. The results with coinjection
of MD-E1a virus-produCing cells were Identical to those obtained in vitro
using transfected lines. Moreover, Intratumor injection of producer cells
partially blocked the growth of tumors generated by MSC1 1A5 cells.

Conclusions: The E1a gene induces chemosensitivity and radiosen•
sitivity In epidermoid carcinoma cell lines regardless of the p53 status.
Injection of E1a-producer cells may block tumorigemcl!y and results in a
new approach for gene therapy In cancer.

Employment of the mdr1 promoter for a conditionally active
retroviral vector system In cancer gene therapy

W. Walther', U. Steinl , J. Wendt', R.H. Shoemaker2.
,Max-De/bnlck-Center for Molecular Medicine, Berlin, Germany; 2National
Cancer Institute, Frederick MD, USA

Purpose: Inducible vectors are attractive tools for the conditional expression
of therapeutic genes in cancer gene therapy. Earlier studies demonstrated
that the promoter 01 the multidrug resistance gene (mdr1) harlbors respon•
sive elements that are inducible by MDR-associated drugs. This points to
the applicability of the rodr1 promoter for the construction 01 drug-inducible
vectors. We linked an rodr1 promoter element to the human TNFa gene in
a retroviral vector to evaluate expression efficacy and drug-inducibility of
this system.

Methods: The retroviral constructs were transduced Into MCF·7 hu•
man mammary carcinoma and HCT116 human colon carcinoma cells. For
the induction experiments transduced cells were treated with doxorubicin,
vincristine, VP-16 and !axol. The expression and induction studies were
performed by using RT·PCR and TNFa-specific ELISA.

Relults: Transduced MCF·7 and HCT116 cells showed measurable
basal expression of TNFa. Treatment of the cells with the MDR-associated
drugs led to a 2-3 fold increase in TNFa mRNA loIlowed by an 3--13
fold Increase in TNFa secretion. This Induction was drug-eoncenlration
dependent.

Conclusion: The studies have shown that the mdr1 promoter carrying
retroviral vector is SUitable for the Inducible expression of therapeutic
genes and could be employed for gene therapy in the context of cancer
chemotherapy.

Cytosine Deaminase - A suicide system for tumor therapy

K. Haack, J. Gebert, C. Herfarth, M. von Knebel Ooeberitz. Sektion
Molekulare Diagnostik und Therapie, ChirurgischtJ Kinik, 1m Neuenheimer
Feld 116, 69120 Heidelberg, Germany

Cytosine Deaminase (CD) is a bacterial and fungal enzyme which is
not expressed in mammalian cells. This protein dominates the non-toxic
prodrug 5-f1uorocytosine (5-FC) to 5·f1uorouracil (5-FU), which Is used
for chemotherapy of colorectal cancer. Therefore, CD can be used as
a suicide system for transfecting tumor cells and subsequent selective
killing of CD-transfectanls by 5-FC. In order to allow the detection of CD
expression at the protein level we generated antibodies against this enzyme.
Furthermore. we used a syngeneic rat pancreatic tumor model to examine
the CO/5-FC system in vivo in Immunocompetent animals.

The generated antibodies specifically recognize the CD protein from E.
collin various test systems including westem blots and immunohistochem•
Istry on frozen tissue sections of rat AS/CD-tumors. For in vivo experiments
we Induced tumors in rats by injection of CD-expressing AS-tumor ceils
(ASlCD). In comparison to control tumors (AS/nee), which grew rapidly,
CD-expressing tumors regressed after initial tumor growth, when exposed
to 5-FC or PBS. After a second injection of AS/CD cells and the AS parental
ceils Into these animals ASlCD ceils were rejected immediately. Complete
regression of the parental tumor was observed in a significant number of
animals. A third injection of AS parental ceils into the surviving rats showed
an Immediate rejection of the syngeneic AS tumor cells.

The Abs generated against CD from E. coil facilitate the fast and direct
detection of the CD protein In transfected cells and tumors. Our prellmlnery
data obtained in the rat tumor model suggest the Induction of an immune
response by CD - a becterial antigen - which might modulate the tumor Locoreglonal cancer treatment with IL·2 Induces good therapeutic effects
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Improving tumour targeting and decreasing normal tissue
uptake by optimizing stoichiometry of a two-step
blotinylated monoclonal antibody (Mab)/streptavldln (Strv)
based targeting strategy: Studies In a nude mouse xenograft
model

A. Maraveyes
"

G. RowUnson-Busza2, A. Epenetos3 . ' Medical Oncology.
St. George's Medical Scl1ooI; 21CRF Oncology. RPMS Hammersmith;
3Antisoma, UK

Purpose: To assess the Impact of relativa protein stoichiometry of first and
second step and blotinyfatlon density of first step on the pharmacokinetics.
biodlslributlon and tumour targellng of a two-step biot-MAblSlrv approach.

Methods: The HT·29 xenograft nud&-mouse model was used. AUA1
Mab was b10tinylated to vanous degrees (r. 0.&-25 biotins per IgG). Prolein
stoichiometry of the two sleps was studied through a range of 2 logs. Both
steps i.e. the biot-Mab (1st step) and Strv (2nd Slep) were radiolabelled ( '31 1
& ' 25 1). A 24 h Interval between 1sV2nd step was studied, animals were
killed 24 h after the 2nd step.

Results: Strv excess led to a decrease In circulating levels of biot·Mab
(7.6 ± 1.0 vs11.2 ± 1.3% I.d.lg) and decreased amounts of blot-Mab In the
tumour (3.7 ± 0.7 vs 5.7 ± 0.6% I.d.lg). Biot-Mab axcess led to Increase
in circulating levels of Strv (3.6 ± 0.5 vs 7.5 ± 1.7% I.d.lg), a decrease In
renal uptake of StN (66 ± 12 vs 24 ± 5.9% I.dig) and Increased targeting
of Slrv to tumour (6.9 ± 1.4 vs 5.3 ± 0.9% I.dig). At a constant protein
molar rallO of 1st to 2nd step (10: 1 Mab axcess). varytng IgG biotin density
resulted in: (I) The circulating levels of Strv increasing from 4.S ± 0.6 to 21
± 2.6% I.dig (II) Increase In tumour uptake of blot·MAb (6.2 ± 0.8 vs 24.1
± 7.7% I.dig) and (iii) Renal uptake falling from 69 ± 5 to 8.S ± 3.S% I.d.lg
while liver uptake Increased from S ± 1 to 40 ± 14% I.dlg.

Conclusion: Factors pertaining to protein stoichiometry and to b1otlnyia•
tlon density of the MAb profoundly affect b1odistrlbutlon, pharmacokinetics
and tumour targettlng In two-step based strategies.

microenvironment such thetthe orlglnaily non·lmmunogenlc parental tumor
cells become immunogenic. The molecular basis of Ihls phenomenon 18
currenUy under Investigation.

Generation and characterization of cytotoxic T lymphocytes
(CTL) against mutated ras peptldes

A. Juretic
"

M. Samija' , O. Eljuga' . M. Turic
"

M. Heberer2,
G.C. Spagnoli2. ' University Hospifal for Tumors, HR· 10,000 Zagreb. /lica
197, Croatia; 2Deparlments 01 Surgery and Research, ZLF-401, University
Hospital, Hebelstr. 20. CH-4031 Basel, Switzerland

Mutated ras genes have been implicated in the initiation and progression of
cancers. Therefore, peptides encompassing ras mutations appear to repr&•
sent an appealing target for active Immunotherapy procedures. In this work
peptldes encompassing GLY.... VAL, 61 GLN-LEU and 61 GLN.... LYS ras
mutations and displaying HLA-A2.1 binding motifs, selected by a computer
program, were used to attempt the generation of specific CTL in vitro.
Initiaily, peripheral blood mononuclear cells (PBMC) from five HLA-A2.1+
healthy donors were stimulated in VItro with a mixture of peptides. Weekly
thereafter, PBMC were restimulated with irradiated peptide pulsed, autol·
ogous Epstein Barr virus (EBV) transformed B cells. After eight rounds of
restimulation reproducible cytotoxic activity agelnst peptide pulsed target
ceils was detectable In one donor. CTL recogniZed two nonamers encom•
passing ras 61 GIn.... Leu mutation. Killing was mediated by CDS- T cells
displaying a~ T ceil receptor (TCR) and was inhibited byanti·HLA·A2.1
monoclonal antibodies. None was able to exert effective cytotoxic activity
aginst tumor cells expressing the specific mutation.
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How to perform effective IL·2 therapy

Willem Den Otter', Linda A. Everse', Wlm R. Klein', Victor
P.G.M. Rutten2, Rachel Stewart2, Graham HI1I2, Uanna Balemans', Peler
A. Steerenberg', Zygmund Dobrowolskl· , Marek Zembela·. ' Faculty 01
Veterinary Medicine, P.O. Box 80.157, 3508 TO Utrecht; 'R.I. II.M.,
Bilthoven. The Netherlands; zFaculty 01 Veterinary Sciences. Harare.
Zimbabwe; ·Medlcal Faculty, Krak6w, Poland
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