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Cyto tox ic  T-cel ls  with graf ted,  tumor-spec i f ic  recogni t ion 
funclJons 

Bernd Groner, Elfriede Klundt and Uwe Altenschmidt. Institute for 
Experimental Cancer Research, Tumor Biology Center, Breisacher Str. 
117, D-79t 06 Freiburg, Germany 

Adoptive immunotherapy of cancer utilizes the transfer of 
tumor reactive immune ceils to achieve regression. The success of 
this procedure is dependent upon the specificity of the transferred 
immune cells, their number and their ability to reach their target cells. 
For this purpose we genetically modified T lymphocytes. These ceils 
assume recognition specificity for particular tumor cells. Tumor cells 
overexpressing the ErbB-2 receptor have served as a model. The 
target cell recognition specificity is conferred tO T lymphocytes by 
transduction ot a chimeric gene encoding the ~ chain of the T cell 
receptor (TCR) and a single chain antibody (scFv) derivative of a 
monoclonal antibody (FRP5) directed against the human ErbB-2 
receptor. The chimeric scFv(FRPS)-~ gone was introduced into 
primary mouse T lymphocytes via retroviral gene transfer. Naive T 
lymphocytes were stimulated with IL-2 and PHA and infected by co- 
cultivation with a retrovirus-producing packaging cell line. The 
expression of the scFv(FRP5)-~ fusion gene was detected in mare 
than 75 % of the T cells. These T cells lysed ErbB-2 expressing target 
cells in vitro with high specificity. We tested the anti-tumor efficacy of 
scFv(FRP5)-ff expressing T cells in a syngeneic animal model. ErbB-2 
expressing tumor cells were transplanted into Balb/c mice and tumors 
established. The mice were treated with autologous, transduced T 
cells. The adoptively transferred scFv(FRP5)-~ expressing T cells 
caused total tumor regression. The presence of the transduced T 
lymphocytes in the tumor tissue was monitored. No humoral response 
directed against the transduced T cells was observed. Antibodies 
directed against the human ErbB-2 receptor were detected upon tumor 
lysis. 

T CELL R E G E N E R A T I O N  A F T E R  C H E M O T H E R A P Y :  
I M P L I C A T I O N S  F O R  I M M U N O T H E R A P Y  IN T H E  
S E T I ' I N G  OF M I N I M A L  R E S I D U A L  D I S E A S E  

Crystal  L. Mackall ,  F rances  T. Hakim,  T h o m a s  A. Fle isher ,  
Margaret  R. B r o w n ,  Dimiter S. Dimitrov,  Ronald  E. G r e s s ,  
National Cancer  Institute,  National  Insti tutes of  Heal th ,  
Bethesda,  MD,  U S A  

I m m u n e  based therapies for  cancer  are mos t  effective in the 
setting o f  l ow tumor  burden ,  sugges t ing  that it may  be 
desirable to adminis ter  immuno the rapy  upon  complet ion o f  
antineoplastic r eg imens  which  contain cytotoxic chemo-  
therapy.  The success  o f  such  an approach howeve r ,  is 
dependent  upon  host  immunocompe tence  in this sett ing.  
Analysis  of  T cell regenerat ion in a series o f  patients after 
cytotoxic chemotherapy  has  s h o w n  that an age dependent  
decline in thymic regenerat ive capacity is a p r imary  factor 
limiting immunocompe tence .  Recovery  of  total C D 4 +  T cell 
n u m b e r s  is particularly thymic-dependent  with p r o f o u n d ,  
pro longed  C D 4 +  deplet ion in patients greater than 12-15 years  
o f  age. Whi le  animal  mode l s  suggest  that peripheral  expans ion  
o f  small n u mb e r s  o f  mature T cells could potentially also 
contribute to C D 4 +  regenerat ion,  this p rocess  is limited by  an 
abnormal ly  high rate of  activation induced apoptos i s  in C D 4 +  
cells after chemotherapy .  C D 8 +  T cell regenerat ion,  a l though 
rapid and apparently not subject to age dependent  declines in 
thymopoies is ,  resul ts  in the accumula t ion  o f  abnormal  subse t s  
( C D 2 8 - C D 8 + ,  C D 5 7 + C D 8 + )  with a prolonged deficiency of  
the normally  p redominan t  C D 2 8 + C D 8 +  subset ,  Therefore ,  
host  immunocompe tence  after chemotherapy  induced T cell 
depletion is limited by quantitative CD4 deficiency, increased 
rates of  activation induced apoptos is ,  and C D 8 +  subset  
disruption.  The deve lopment  o f  specific approaches  to rapidly 
restore imrnunocompetence  after cytotoxic chemotherapy is 
important  for  the success  of  immu n e  based therapies for  
minimal  residual neoplastic disease. 
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IMMUNO-GENE THERAPY OF HUMAN MELANOMA PHASE 1/I I CLINICAL TRIAL 

Andraei Mackiewicz, Stefan Rose-John 
University School of Medical Sciences. Pozaaan;J. Guttenb~rg 
University, Mainz, Cretmany 

In preclinieal studies we demonstrated that ectopic expression of the murine IL-6 and 
IL-,6 soluble receptor (siL-6R) genes in rnurin¢ melanoma cells inhibited thier i~ vivo growth 
potential and metastatic capacity due to the stimulation of a specific antitumour immune 
response. These results Ix"ovi6ed the basis for a phase 1/1! ¢lirdcal trial of immunization of 
patients with autolosous tumor cells admixed with allogen¢ic melanormt cells retrovirnlly 
(MSCV based double-copy bicismonlc vector) transduced with IL-6 and slL-6R ganes. Nine 
patients with advanced malignant melanoma vane enrolled in the study. Meknmoma 
were su~eally exei,~d single cdl sttspcn.sio~ psq~ared and sdmixed with an equal number of 
alloganeic melanoma cdh  modified to secrete recombimm IL-6 Mxl slL-6R (Sx 107 cells total). 
The ~ ",~m= irrl~atcd arid l:h~ injected to patients o,a day 0,14, 28, 32, lima olae¢ a month 
for thr~ months and ~bsequenfly at two months intervals. Patients receiving vaccine 
tmmtmizatiom displayed delayed type hypersemitivity, ~livatio~a of !~fil~Xal NK and T cells, 
as well ~ infiltration of ino¢¢ul~ion sites ~ distant met~t~es  by activated T cells mostly 
CDS-po~itiw, Compl~ regr~naoo in ~ I~.imt partial rel~n=~a m t ~  pati~ats stable 
in one patiant and mixed respoases in two paficats were olmerved. One patient with grade Ill 
melanoma has bad no rectmmm¢ o f disease dining 9 moqths of treatmem Taere are thn~e raajor 
conclusions of the ~udy (i) this novel melanoma vaccine str~gy is not toxic; (ii) the vaccine 
induced cellular (anfitan~or) immtme ~ associated with sigmfic.aat T-cell infiltration of 
distant metastatic nodules; and (i/i) the feasibility of this approach ~ potential treatmcm of 
metastatic melanoma was demons~ted. Phase 1I clinical studies in which patient inclusion 
criteria will be expanded to include more patients with stage [II disease will be carried out. 
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G E N E T I C A L L Y - E N G I N E E R E D  A L L O G E N E I C  RENAL 
CELL  C A R C I N O M A  V A C C I N E S  

D J Schendel ~, G. Willimsky 2, B. Maget', S Cayeux 3', W. Ucke~, Z. 
Qin 2, R Oberneder ~, A Hofstette#, T. Pezzutto ~4, B D6rken 34 and Th 
Blankenstein= 
Inst of Immunology ~ and Dept of Urology 5, Ludwig-Maximilians- 
Universit~t MLmchen, Max-Delbr0ck Center ~ and Robert ROssle Clinic 3, 
Bedin-Buch and Virchow-Clinic, Humboldt University, Berlin' 

In light of the technical difficulties to prepare individual patient 
vaccines, aUogeneic vaccination of patients with metastatic RCC is 
now considered. A number of immunological criteria should be 
considered in the selection of tumor lines for use in allogeneic 
vaccines. 1) RCC lines should have good levels of MHC class I and 
adhesion molecules. 2) In vitro functional studies should demonstrate 
that they express tumor-associated antigens that can be seen by T 
cells. 3) These T cell ligands should be common to RCC of other 
patients and be presented by prevalent class I molecules. MHC 
serological matching may not be suitable; for example, HLA-A2 as 
defined serologically exists as 21 vadants that differ in their peptide 
binding regions. Therefore, vaccine and patient selection may require 
molecular MHC matching. Multiple genetic alterations may be 
necessary to obtain optimal immune stimulatory capacity with a tumor 
cell line: costimulatory molecules, like B7.1 may synergize with 
cytokines to improve immune responses. All genetic modifications 
need to be judged extensively for their impact on naive and memory T 
cell responses, inclusion of suicide genes may allow non-irradiated 
allogeneic vaccines to be tested in patients who show strong 
alloresponses to the vaccine cells in vitro. While considerable effort is 
needed to select and modify vaccines according to these cdteria the 
resultant vaccines can be better assessed in a standardized manner. 
The ability to assess whether tumor cell vaccines stimulate T cell 
responses in vivo will require a combination of cellular and molecular 
monitoring strategies. We have developed a potent allogeneic RCC 
vaccine, as iudged by in vitro immunological studies Two phase I trials 
comparing tumor cells altered to express IL-2/B7 1 or IL-7/B7.1, along 
with two suicide genes, are now being planned for RCC patients with 
advanced disease 


