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BISPECIFIC ANTIBODY MODIFIED TUMOR VEACCINE FOR 
HUMAN T CELL STIMULATION 

Iolker Schirrmacher and Claudia Haas, German Cancer Research Center Div o/'¢'ellutur 
lmmunolog3, lm keuenheimer Feld 280 69120 Heidelberg 

A new type of cancer vaccine for the therapeutic application in cancer patients is described 
It consists of three components (1) autologous tumor cells. (2) Nev, castle Sise~e Virus 
(NDV), to be used for infection and (3) bisbecific antibodies (hsAb) which attach to the viral 
hemagglutinin neuraminidase (['IN) molecule on the infected tumor cells A standardized 
procedure has been developed for generating virus infeeled human autologous tumor cell 
vaccines (ATV-NDV) which includes cell dissceation, removal of leokcytes and oell dehris, 
gamma-irradiation and cry opreservation, lnf¢clion with the nonvirulent strain NDV Ulster is 
performed within 30 rain of co-incubation. While virus infection already increased immuno- 
genicity of the tumor vacxine, further augmentation of T cell stimulatory capacity is achieved 
by attachment of specially designed bi-sl~cific antibodies. (bs HN × CD2g or bs HN x CD3) 
T cell stimulation was achieved in allogeneic and antologous mixed lymphocyte tumor bs- 
vaccine cultures using resbonder lymphoeytes from peripheral blood of either normal healthy 
donors or from cancer patients, This tumor vaccine modification with bsAb is highly specific, 
quick and economic and has broad-range applications 
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Given the wealth of  recently identified t u m o r - a ~ i a t e d  antigens (TAA) 
and their corresponding peptide epitopes recognized by MHC-restricted 
CD8+ T lymph~'yles, we are now Jn a position to carefully evaluate the 
clinical efficacy of specific TAA-based vaccines for the treatmetu of  various 
human malignancies. We have previously documented the ability of routine 
bone marrow-derived dendritic ceils (DC) to serve as a "biologic adjuvant" 
capable of promoting prophylactic and therapeutic anti-tumor immunity 
when pulsed with relevant synthetic or acid..elutod tumor-associated T-cell 
epitupes. Furthermore, we have been able to stimulate T-cell responses m 
varo using human PBMC-derived DC pulsed with melanoma peptide 
epitopes from MART-I .  gpl00, or tyrosinase and have designed a clinical 
protocol in which HLA-A2+ patients with melanoma will reca:ive such 
modified DCs. Current studies are underway* to evaluate the effects of FIt3L 
and ILl2 on DC funeUon in vitro and in vivo in order to further improve 
DC-peptide therapies. More recently, we have investigated the possibility to 
insert genes encoding tumor anttgens into DC as a source of  tumor antigen. 
Using a particle-mediated gene transfer technology routine DC were 
geneticall.v modified to express the tumor antigens HPVI6-E7 or wild-type 
p53 When applied as a vaccine these genetically modified IX? were able to 
mediate protective anti-tumor immunity in v ivo  upon challenge with 
relevant tumor cell lines. Human PBMC-derived 13(2 similarly engineered lo 
express the melanoma antigens MART-I ,  gpl00, tyrosinase, MAGE-I .  and 
MAGE-3 ~sere capable of promoting antigen-specific T cell reactivity in 

','~tro Prelinlinau exidence suggests that antigen-specific CD4+ and CD8+ 
T cells may be stimulated in this way Furthermore. the nature of the 
tmmune response can be modulated b) cotransfccting Q~okthe genes such as 
[FN-~ or IL-12. suggesting thai Qlokines present in the DC-T cell priming 
microenvironment can direct the qual ib  and nature of the resultant anti- 
tumor immune response. These results provide a basis for the development 
of cancer vaccines consisting of genetically modified DC for the induction of 
a nllIunlol" imlnunit~ 
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DENDRITIC CELL-BASED IMMUNOJMERAPY OF CANCER FROM PRECLINICAL 
STUDIES TO CLINICAL APPLICATIONS 
ZITVOGEL, L. TR/EBEL, F. LOTZE, MT. ESCUDIER, B. INST[TUT GUSTAVE ROUSSY, 
V1LLEJUIF, FRANCE, *UNIVERSITY OF PI'ITSBURGH, PrlTSBURGH CANCER 
INSTITUTE, PI'I'I'SBURGH, USA. 

Dendrilic cells ~ t  potent tmmtmostimulatory antigen presenting cells, capable of optimally 
priming cylotoxie T lymphocyles in vitro and in vivo. We have previously shown that bone 
marrow dtn4ved -IX:, when cultured in IL-4 artd GM-CSF and pulsed ~r vivo with CTL defined 
synthelie tumor p~de~, serve as effective antitumor vaccine~ ~ animals ag l~ t  lethal 
tumor challenge Odsyordomo et al. 1995. Nature Medecine l: 1297-1302) When no T cell- 
defined tumor epitope is identified, tmfracfionated acid-elutcd tumor l~-i~ides loaded onto DC 
as cellular ndjuvmtts can be used to treat mice against poorly i m m ~  tumors. The adoptive 
transfer of 5x l Os minor peptide pulsed DC dramatlcally supprossed day 4 to day 8 established 
sarcoma ~ d  mmSnc ~ tumon (MCA205 (H-2b). TS/A 0-1-2d). In the I~V16-induced C3 
tumor model, two iv injections of 5x10 ~ DC could eradicate Pal l~¢ tum¢~ of 40-50 mm 2. The 
205-DC medi.¢~ a n t i ~  immt~¢ ~ was CIM and CDg+T c e l l ~ .  Similarly. 
IL-12 mad IFNy+'I3~/Fa w~e critical for the DC.inducod antitumar ~ as w~ll as the 
B7/CD28 intcraeliom (Zitvol~l eta/. J.F.,xpMed, 1113: 87-97, 1996) Batted on these mo~e 
pmc linic.,M studies aimed ~a mveaillating the f-e~abilit y of gco,.,~,-atin 8 monoey~-d~riv~l human 
DC from cireulaling moooouclcm" coils i~ cnnca pe~iema wea~ itmlod. Frelinlinmy oq~rm~nts 
show that functional human DC from melanoma and nmal cell canc~ ix~ags undergoing 
immtmotl~r~y (IL-12, IFNa+IL-2, GM-CSF) can be d~fived ex vivo nnd will be di~ussed. 


