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The idiotypic network concept offers an elegant method to transform 
epitopa structures into idiotypic detelnmirmnts, which are e x ~  oa the 
surface of antibodies. Anti-idiotypic antibodies (Ab2b), which are mimicking 
mmour-associat~ antigens and express this antigen in a different molecular 
environment have been shown to overcome the immunompprnssion in the 
cancer patient by stimnlating "silent clones" and/or allowing T cell help to 
become active making the immune response stronger than the nominal 
antigen. We generated a monoclonal anti-idiotypic antibody (IgGl), 
designated ACA14CS, against the ceil subslrate adhesioe molecule CA14C5 
on breast cancer cells and introduced the mAb ACAI4C5 in an in-vivo model 
to prove his capacity for inhibition of invasion and metastasis. 6 day old 
Spragne-Dawley rats (n=3x12) received tumor cells (2xi0A6) mbcutsneonsly. 
After one week series Ab2 received mAb ACAI4C5 intraperRoneally at a 
desage of 100 llg weekly (n=12). A control group received polyvahmt mouse 
IgG at the same d~age imraperiteneally weekly (n=12) and a negative control 
received only tmnor cells (n=12). The tumor incidence in the used model was 
> 90%. The tumor growth was evaluated over • period of 60 days. g 
applications were ~lmlnixtlffed ill total. At the ~ of ti~ experimont a~nimalx 
were evaluated for T-cell responses against ,he HHi0cl.1/2. The results 
showed a highly signifiamt difference in the minor growth as the ACAI4C5 
treated group developed a mean tumor size of 6.5+12.7 nun and the IgG 
conlrol showed a mean diameter 37.9+14.9 mm (p<0.005) and the tumor 
control group showed • diameter 15.3±16.3 (1><0.05). In the anti-idiotype 
IrenWd animalx 10 of 12 smhtl~; Were ~ ~ .hCk ~ ~ ~ a T-  
cell ~ 0ysis of HHI6cLI/2) could be eval,_L~_~M, which was not present 
in the controls. 
In S,n~nmary, this is the first report of an inhibition of tum~ growth in-viva 
caused by an anti-idiotypic antibody (ACA14C5) reacting with a human 
cancer antigen, which is a cell subsltate adhesion moleode of 90 kd and is 
expressed on different invasive tumors, especially on invasive beast cancan. 
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Our development of novel antibody-based cancer therapeutics is 
based on the effect of the 17-1A (Panorex) antibody in the treatment 
of minimal residual disease Taking the heterogeneity of dis- 
seminated tumor cells into account we have identified several 
targets against which antibodies are currently isolated from our 
human combinatorial antibody library (HuCAL) 
HuCAL is a fully synthetic antibody library based on human 
consensus frameworks and designed for obtaining high affinity 
antibodies. A first library was created by cloning one HuCAL 
antibody gene as a single chain Fv-fragment (scFv) and rando- 
mizing the heavy chain CDR3. It was screened against a variety of 
antigens including targets involved in inflammation and cancer. In 
almost all cases binders were obtained that recognize the antigens 
specifically and with high affinity. Moreover, all scFvs were 
functionally produced in the multi-rag range in Ecofi. 
To create multivalent antibodies displaying high affinities for cell 
surface antigens, scFvs have been fused to a self-assembling 
polypeptide based on the tetramerization domain of human p53 
(scFv4) A scFv4 against the tumor-associated carbohydrate 
antigen Le ¥ was cloned. For comparison, the corresponding scFv 
and dimeric scFv2 were prepared. Both dimeric and tetrameric scFv 
exhibited an enormous gain in binding affinity compared to the scFv. 
The scFv4 recognizes specifically cancer cells overexpressing Le ¥ 

. X . , - -  ¥ compared to cells overexpressmg Le or w,th low expression of Le . 
The HuCAL antibody library combined with multimerization 
techniques will enable us to rapidly create high affinity human 
anlibodies for selectively targeting cells overexpressing disease- 
associated antigens 
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The idiotypic network offers a method for immunotherapy by 
presentation of tumor antigens as an idiotypic dew.aminant in a different 
environment. The~fot~, we have generated an IgGl mutil~ monoclonal anti. 
idiotype antibody (Ab2) designated ACAI25, which mimics a specific 
epitope on the tumor-as~:inted antigen CA125. This antigen is expt, eased by 
most of malignant ovarian tumor. Patients with CA125 positive tumors are 
immunologically tolerant to CA125. We used ACAI25 as a surrogate for the 
tumor-associated antigen CA125 for vaccine therapy of 18 patients with 
advanced epithelial ovarian cancer (n=5) or recurrences (n=13). Each of the 
patients received a minimwn of three injections up to nineteen injeOions of 
the complete anti-idiotype MAb ACAI25 at a dosage of 2 mg per injection. 
11 of 18 patients developed anti-ami-idiotypic (Ab3) responses to the 
ACAI25. All 11 patients generated specific anti-CA125 antibody 
demonstrated by reactivity with purified CA125.9 of 18 patients developed a 
CA125 specific cellular immune response by their PBL. Toxicity was 
limited to abdomln~ ~ in one case, which led to the withdraw of further 
immunizations. The median progression free survival in those patients, who 
showed a specific immune response to the mmor-as.mciated antigen CA125, 
was I0.3 months without any other therapy, ha contrast to 7.1 months in the 
anti-anti-idiotype negative group. In 3 patients local regression of tumors 
could be detected, accompanied by CD8 infdwatiom in different tumor site& 
This is the first clinical trial of the induction of a specific active immunity to 
the t m n o r - ~  antigen CA125 in patients with advanced ovadm cancer 
treated with an anti-idiotype antibody that "mimk;s" CA125. Patients ShOWed 
the development of a specific humoral and cellular immune reponse to an 
otherwise non-immunogenic tumor antigen. The immune responses in 
patients treated with this anti-idiotype vaccine, the low rate of side effects, 
and the improved time to progression after the induction of a specific 
immune response asalnst the Imnor-assuciated antigen CA125 justify follow- 
up clinical trials in advanced ovarian canc~- patients with minimal residual 
disease in mn adjuvant approach ( s u p ~  by ~ Wa 740/1-3). 
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Bispecific an t ibod ies  (BsAb) have been shown  to be power- 
lu! tools  to induce  T cell med ia ted  a n t i t u m o r  r e s p o n s e s  bo th  in 
nitro and  0l viva. We have cons t ruc ted  a BsAb which  ta rge t s  Ep- 
CAM presen t  on head  and  neck  s q u a m o u s  cell  c a n c e r  a n d  T 
lymphocy les  via  CD3. Incuba t ion  of t u m o r  cei ls  wi th  pe r iphera l  
a l logeneic  blood m o n o n u c l e a r  ce i l s  wi th  th i s  an t ibody  r e su l t ed  
in ac t iva t ion  of T ce l l s  and  efficient k i l l ing of the  t u m o r  cells.  
Act ivated T cel ls  kill t u m o r  cel ls  in a second round  e x p e r i m e n t  
even w / o  the addi t ion  of BsAb. 

Tumor  cell ki l l ing was  observed m u c h  less  efficiently w h e n  
both  p a r e n t a l  an t ibod ie s  were added.  T cell  ac t iva t ion  as  mea-  
s u r e d  by an  i n c r e a s e d  exp re s s ion  of CD25, 28, 40L and  95L, 
p r o d u c t i o n  of IL-2 a n d  i n d u c t i o n  of per for in  e x p r e s s i o n  w a s  
m u c h  h igher  wi th  BsAb. Tumor  cell ki l l ing and  T cell ac t iva t ion  
can  be inh ib i t ed  by the  addi t ion  of e i the r  an t i  MHC c l a s s  [ or 
c l a s s  II ant ibodies .  

PBMCs which  have  been deple ted  of monocy te s  / m a c r o -  
phages  {=PBL] are  m u c h  less  efficient in t u m o r  cell kil l ing. This  
impl ica tes  t h a t  m o n o c y t e s / m a c r o p h a g e s  are  ac t iva ted  by bind-  
ing to the  F c - g a m m a  par t  of the BsAb and  may  con t r i bu t e  to 
full T cell ac t iva t ion .  This  is proven by the  induc t ion  of CD25, 
• 10. and  80 on CD 14+ cel ls  and  the  p roduc t ion  of IL-6 only  by  
PBMCs. Especial ly,  the express ion  of CDS0 (B7.1) may  be man-  
datory  for T cell ac t iva t ion  by providing a co - s t imula to ry  s igna l  
which is not present  on target  t u m o r  cells. 

Our  approach  us ing  BsAb for the ki l l ing of r es idua l  t umor  
cells may be used  in viva after surgica l  resect ion of the t u m o r  in 
a m i n i m a l  r e s i d u a l  d i s ea se  s i t ua t i on  to t a rge t  and  e l im ina t e  
m e t a s l a s e s  The u se  of a BsAb cock ta i l  t a r g e t i n g  s eve ra l  
difierenr a n t i g e n s  present  o n  tile t umor  {'ells may  mul t ip ly  the 
cli( ' l t ' i l l 'V ol this irllOltlUOlO~i( al IN¢t]. 


