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Immoae monitoring of tumor ceil elimination from malignant aKites 
during i ~ o t h ~ - a p y  with trifunctlomd h l s ix~¢  Imfibodlm 

M. Hgcr, M. A. Str6h]cin, S. Anten, N. S. Prang, S. Schoberth, 
M. M. Heiss, A. Binges, R. Kimm~8, F. W. Schildberg, H. Lindhofer 

Clinical Cooper~ion Group Bispeclflc Antibodl~; GSF- I n , ~ e  of Cltn. Mol. ~ol. 

Malignmt asc~es is m almormal ac,~mnlafion of fluid within the peritoneal 
cavity caused by a malignmt process and represents a difficult cituical 
problen~ It is a mmifeststien of edvmced nmllm~mt disease, is associated 
with a poor prognosis md causes symptoms like discomfort, restricted 
mobility, meorexia, abdominal s w ~ l ~  and abdominal pa~n. 
Here we describe the establishment of immunohistochmuical md moieeulm 
methods to mm~x tun~ cell almm~ion fgom undiseant ascitm dmi~ 
imm~motherapy with uiflm~ienal bispe~fi~ ~tibe~es EpCAM x CD3 md/er 
Her2/neu x CD3. The pra~bi l i ty  of the intrape~itonesl applie~ien of the 
bispecific anU~zxlies is dependent on the presence of at least one of the 
mmour associated mfigens EpCAM or Her2/nee. In order to determine the 
expression of these mtigms at the surface of the tumonr ceils in ascites fluid 
of the patients we carried out FACS and Cytosph~ analysis. So far 4 palienls 
with advanced peritoneal carc~nomato~ md ~ o ,  nmt ssolteS w~e st~led 
positive for eithe~ EpCAM rod/or H¢=2/neu md were treated by 
in~efiteneai application with the corresponding t~mcfienal bispecific 
mfibodies. Before, during and after therapy tmm~ cell ellm/nmlqu in 
mall anent sscites (or p~toneal lavages) was malyzed by FACS malysis, 
RT/oested PCR analysis, cytoepin analysis and clenogmic assays. After 2 
weeks of treatmmt all 4 pafim/s showed a complete elin6n~ion of tumor 
cells in the pe~itenesl fluid with inmmnchismchemical methods and even in 
gT/nested ~ malysis. These dam impressingly dem~Uate the in ~vo 
efficacy of trifundenal biapecific antibodies against intraperitoneal spread 
tumor cells. 

Trifunetionni big~:ifie antibody BiLu induces long-inating anti- 
tumor immunity 
P. P ~  S. Wosch, I£ Lindhofer 
Clm. Coop. Group ,,Bispecific Antibodies", GSF, Inst. of Ciin. Mol Biol. 

Bispecific antibodies have been shown to be a promka~ng tool for the 
destruction of dissondnated tumor cells by redirecting pre-activeted or 
costinmlated immune effector ~ Here, we demonstrate that the 
trifunctiomd bispeeific antibody BiLu with specifi,Aties direaed against 
human EpCAM X routine CD3 is able to km EpCAM t r a n ~  mouse 
tumor cells very effidently without any additional costinmhtion of 
effector cells in vitro and in vh~o. Thereby, tumor eell elin~mafion was 
specific and clearly superior to conventional munoclonal aut~zxiy 
therapy. Remarkably, this bispecific antibody also induces a leng.lasthsg 
protective iunmmity against targeted A20 lymphoma celts in "m,,~-ne 
competeat BAIJVc mice. We observed the induction of tumor specific 
anti-EpCAM and anti-A20 idiotype anfibodin~ Both, the mrvinl of 
and anti-tumor titers were significantly dimlni~hed whm F(sh')2- 
fragments of the same bispecific antibody wae  applied. U i  8 T-cell 
depletion we could also dmnonstzste a contribution of a cellular anti- 
tumor respollse. Whell ~ were immlmi,ed with EpCAM-negstive A20 
wild type cells and bispeeific antibody only a partial protectkm could be 
achieved. Taken together, these results reveal the necessity of the Fc 
region of the bispeeifie antibody with its potmt Ig subclass combination 
mouse IgG2a and rat IgG2b. The redirection and activation of both, 1"- 
cells and accessory irnnmne celia seem to be esse~inl for e l~ea t  tmnor 
cell k~'ll~g and induction of anti-tumor ;..m.,,ity. We therefore mtSgnst a 
tri-cell-complex-model induced by the trifunctional bispeeific antlbedy. 
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Fc receptor-directed alngle chain bispeelfie antibodies for 
lygs_ phoma therapy t 

K. Barbin t, Y. Wachte.r=, J. Brfinke I, K. Schreiter, M. P e ~ p ,  
• M.  Gramatzki312R. Repp 2, G. El. Fey t and  T. Valerius z 
'Chair of Genetics and Division of Hematology/Oncology, Dept. of 

Medicine HI; University ofErhmgm-Nfirnberg, Genmny 
Despite major advances in chemo- and radiotherapy, low grade 
lymphomas or relapses of high grade lymphomas still have a poor 
prognosis. Over the last years, ant~ody treatment has become another 
option for lymphoma patients. Therapeutic efficacy of antibodies may be 
further improved by bispecific constructs. Here, g.eneticaliy .coupled 
bispecific single chain Fvs (bsscFvs) were produced, directed against one 
of the effector cell antisens FcylU (CD64), FcyRIIl (CDI6) or FcoJ~l 
CD89), and s aain~ HLA class 1I - a known effective target for effector 

mediated lysis of  msl/~,~,t human B-lymphoid cells, The two 
component scFvs were fused via a flex~le 20an linker. ScFv frasmmts 
were generated by producing phage h~raries from corresponding 
hybridomas, and screa~g the libraries with antigen-po~tive cellL 
Recombhmnt scFvs against HLA class 1I, CD16, CD64 and CD89 were 
thus obtained from the hybridomas F3.3, 3G8, 22 and A77, respectively. 
Expression of functional bsscFvs in E. co// was limited by inefficleat 
transport of recombinant proteins to the periplasmic space. This problem 
was overcome by expression in eukaryotic cells. Functional bsscFvs were 
expressed and secreted both by insect and mammalian cells, and were 
purified via Nickel chelate chronuttography. Purified bsAbs reacted with 
HLA class H positive target cells, and with Fc recaptor-expressing 
effector cells. Furthermore, bsscPvs tri88ered potent ADC~ reactions in 
Cr-51 release assays. For example, in conjunction with the [FcyRm x 
HLA class ll] bsscFv, human mononuclear ceils mediated effective 
of LLM cells- pro B-leukenda cells with the t(4;l 1) tnmsincation, which 
are resistant to apoptosis induced by most chemotherapeutic agents, 
Thus, these recombinant scFvs may allow the design of highly specific and 
effective antibody derivatives for the treatment of B-lymphoid 
n~lim~ancies. 
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Induction of apecific anti-tumor immunity in advanced gastric can- 
cer patients by blapecifie trifunctionai antibodies 

M.A. Str6hlein, M. Jlger, K Lindhofer, F.W. Schildberg, M.M. Heiss 

The critical role of  profesmonal APC like Dmdritic Cells (DC) for anti- 
tumor immunity has bee//shown using pepfide or tumor-lysate pulsed DC 
or tumor cell-DC hybrids. A new class of bispecific ant~odiea (bsAb) 
with intact Fc-fasmant is able to activate APC3DC via their F~RI- 
receptor and to induce specific immunity in a mouse model. To test this 
new approach of anti-tnmor vaccination cl~caUy, tun~-direc-ted in site 
bsAb application was performed in an immnnOIOSically privileged com- 
partment: In 3 patients with advanced gastric carcinoma and peritoneal 
carcinomato~is direct intraperitoncal bsAb application was performed 
after gastreetomy and ineffec~e chemotherapy. Accord~ to the antigen 
expression of autologous tumor cells (auTu), the bsAb CD3x EpCAM 
and/or CD3xHEROYneu were used. Patient l received 3 doses ol 
CD3xEpCAM (10-20pg) and 2 doses of CD3xHer2/nen (10-25pg), pa- 
tiem 2 and 3 received 3-4 doses of CD3x Her2/nen (10-100pg) ~ 15 
day~ After 4 weeks, patient 1 and 2 received bsAb with irradiated anTe 
for antigenelc restimnlntion. I0 days later, PBMC were analyzed for spe- 
cific tumor reactive CDS+ CTL by restimulafion with anTu and the 
Milteniy IFN- 7 Secretion Assay. Antflmdy application was well tokreted. 
Patient 3 died 5 weeks after treatmmt before imnmne response evaluation 
could be performed. In patient 1 and 2, sim~ficaut IFN-y producing CD8÷ 
CTL were found in PBMC compared to the ~m~tion before treat-meut 
(PI: 1.25 % vs. 0.1%; P2: 2.8% vs 0.2%). In conclusion, the vacc~ttien 
approach umng Lp. application ofuifunctiomd bsAb was able to induce a 
specific immune response by tumor reactive CD8+ CTL. 


