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Selective triggering of the APO-I/CD95 death receptor with 
bispecific antibodies 

Gundram Jung, Institute for Cell Biology, Department of  Immunology, 
University ofTiibungen, Tiibingen, Germany 

Like many other cell surface receptors the CD95 (APO-1/Fas)-molecole 
needs to be crosslnked by its physiological ligand or by immobilized or 
multimeric antibodies to mediate biological activity, that is induction of 
apoptotic cell death. Monomeric CD95-antibodies of  the tgG2a or lgG1 
subtype block rather than induce apoptosis. Such antibodies hybridized to 
a second ant~ody directed against a different target antigen on the same 
cell effectively induces apoptosis o f  the cells if  the expression of  the target 
antigen exceeds a certain threshold level It appears that this effect is due 
to ,,bicellular binding" of  bispecific ant~odies resulting in ,~autual 
crosslinking" of  the CD95 death receptor and of  the target antigen. Using 
bispecific reagents it may therefore bepossible to restrict the activation of 
death receptors to a given target site, e.g. a tumor. In general terms, these 
findings illustrate a principle according to which the triggering of  a cell 
surface receptor (CellSg) may be confined to a given target cell using 
bispecitlc reagents with Target X CellSg-specificity. 
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.Therapeutic Bispecific Ant~odies. 
Louis M. Weiner, M.D. Fox Chase Cancer Center, Philadelphia, PA 
Antibody-based therapy of  human cancers has led to several remarkable 
outcomes, particularly in the therapy of  breast cancer and lymphoma. 
Many solid tumors have proven less responsive, due in part to difficulties 
in the tumor-selective delivery of  antibodies and potential cytolytic 
effectors. Our work has focused on initiating anti-tumor immune 
responses using bispecific antibodies and other engineered ant~ody-based 
proteins. However, this has not led consistently to inflammation at tumor 
sites. We have avp,oached the problem in several different ways. The 
first approach involved the use of  ant~ody-bacteriai superantigen fusion 
proteins; we found that fusion proteins containing native staphylococcal 
enterotoxin A were unacceptably toxic due to the extraordinary potency 
of  this saperantigen. More recently, we have created and tested an 
immunochemotaxin fusion protein containing an antibody single-chain Fv 
fragment targeting HER2/neu and the human complement fi'agment, C5a, 
to provide a chemotaetic signal to induce tumor-directed inflammation by 
neutrophils and mononuclear phagocytes. This inflammation can then be 
redirected to lyse or phagocytose tumors through other inmamoiogleal 
reagents such as bispecific antt~bodies. The molecule retains both anti- 
HER2/neu binding capacity and promotes in vitro nentrophil migration 
and degranulation. Animal studies are testing the abilty of  the fusion 
protein to induce the migration of  inflammatory effector cells to tumor 
sites in immunodeficient mice. The ability to readily induce tumor 
inflammation through antibody targeting should facilitate diverse 
immunotherapy mategles. 
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Induction of a long-lasting anti- tumor immunity by a trifunetional 
bispecific antibody 

P. Ruf and H. Lindhofex 

Clinical Coopc~don Group B i ~ a f i c  An6bodies, GSF lns~.~e of Clnical 
Molecul~ l~do~ ,  M~'dch 

Bispecific atmbodie* (bsAb) can efficiently mediate tumor cell ldllin s by 
r e d m x ~  pro-activated or coshmulated T-cdls to d i ~  minor cells 
especially m a minimal residual disease situation. Here, v~ demonstrate that the 
trifancti(mal bispecific antibody BiLu (anti-CD3Xa~-EpCAM) is able to kill 
tumor ceils very effdmtly without any adi~(ienal costimuladon of e~ector ceils 
m vitro and in vivo. R~rkably ,  this bsAb also inda¢~ a long-lasting protective 
immunity against the targeted s y ~ c  mouse tumors (BI6 mdan0ana and A20 
B-cetl lympboma, respectivdy). We observed a strong corrdation between the 
induction of a humoral imm~me response ~ th  tumor-reactive antibodies and the 
survival of mice. This hunmral response was at least in pa~ tumor-specific as 
shown m the A20 model by the detection of induced anti-idiotype antibodies. 
Notably, the detected anti-ld response demonstrate that tfifunctional bsAb can 

pcXeat antx-tumor r ~  against ~fiEm~ not bound by the bsAb 
directly. Both, the survival of n~ce and argi-tumor titers were significantly 
¢~ainiahed ~mn F(ab')2-f-ragnmnts of the same baAb ~ applied, 
demonstrating the importance of the Fc regton in this process. Using T-cdl 
depletion, we could also dc~w~ate  a comribution of a ¢xilulax arm-tumor 
resixtme. Th_ _,2~e re~,)t~ reveal t t m - ~  of the F¢ region of the bsAb with its 
potmt Ig sutw.lass comL-~_~2m m:,=e IgG2a and rat IgG2b. The amigm 
v , ~  sy~t.~m ~,~ms to be  cruc~at for achic:ving an e f f  a ~  tmnor cell ldlFmg 
and inaction oflongqa~mg anti-tumor immunity. Hereby, the recnfitmmt and 
activadm of aceessory ceils by the intact bsAb is essential. 


