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D e v e l o p m e n t  of  r i b o z y m e s  a n d  a n t i s e n s e  
oligonucleotides target ing genes involved in drug 
resistance and pathogenesis  of B-cell iymphoma 

J. Bertram, K. Palfner, Ch. Pott, K. Vehmeyer, W. 
Hiddemann, B. Sproat* and M. Kneba 
Dept. Hematol./Oncol., Univ. Clinics and *VPI 
G6ttingen, FRG 

Pathogenesis  and therapy resistance in mal ignant  B-cell 
l ymphoma are related to specific genetic alterations.  We 
tested new exper imenta l  a p p r o a c h e s  wi th  therapeut ic  
potential to break some of the known alterations.  
R i b o z y m e s  and  a n t i s e n s c  o l i g o n u c l e o t i d e s  a g a i n s t  
d i f ferent  target  sites on the bcl-2,  bcl-1 and mdr-I  
mRNAs  were  tested for their  potent ia l  to reduce  the 
express ion  of  the c o r r e s p o n d i n g  prote in .  In mdr-1  
overexpress ing  cell  l ines P-g lycoprote in  express ion  was 
reduced up to 95% after incubation in the presence of 2 
p.M of the most  efficient r ibozyme.  
Corresponding  to this inhibit ion doxorubic in  res istance 
was  s i g n i f i c a n t l y  reduced  ( M T T  assay) ,  u p t a k e  or 
doxorublcin and a f luorescent P-gp substrate (JC1) could 
be monitored.  Invest igat ions  of  ex v ivo  cu l tured  cells 
f r o m  a c u t e  m y e l o i d  l e u k e m i a  p a t i e n t s  s h o w e d  a 
c o r r e l a t i o n  of  P-gp e x p r e s s i o n  and  r e d u c t i o n  of  
doxoruhicin resistance after incubation in the presence of 
an anti  m d r l  ribozyme. 
Ribozyme-mediated  reduction of  the bcl-2 protein down 
to 20-30% was  achieved  within  144h. Colony growth 
was reduced and the number of  apoptotic cells increased. 
S u b s e q u e n t  incubat ion  in the presence  of  d i f ferent  
concentrat ions  of  d e x a m e t h a s o n e  (0-500~tM) showed a 
80-90% reduction in viabil ity as compared  to untreated 
cells and control sequences.  
Pre l iminary  exper iments  to evaluate  the impact  of anti 
bcl-2 o l igonucleot ides  and r ibozymes  on the c lonogenic  
potent ia l  of  h e m a t o p o e t i c  s t em ce l l s  r e v e a l e d  no 
differences between antisense compounds and control 
sequences. 
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Virus-free B cell lines expressing mucin (MUC1) 
gene by trsnsfection with s mlni-EBV plssmid 

E. Kitger 1 , G. Pecher 2, A. Schwenk 2, W. Hammerschmidt 1 
1 Institute for Clinical Molecular Biology and Tumor Genetics, GSF, 
Marchioninistr. 25, 81377 Munich, LDepartment of Hematology, 
Oncology and Tumorimmunology, Robert-R(~ssle-Klinik at the 
MDC, Virchow-Klinikum, Humboldt-Universily, 13125 Berlin, 
Germany 

Epstein-Barr virus (EBV) readily infects human B lymphocytes, 
thus allowing the stable propagation o! infected cells in vitro. 
These EBV-immortalized cells can be used as antigen presenting 
cells to study T cell responses. However, for the use in gene 
therapy approaches, these cells pose the problem of infectious 
virus which could be released into the supematant. To avoid this 
problem we used a mini-EBV vector which contains all functional 
elements of EBV necessary for B cell immortalization to generate 
virus-free B cell clones. Upon lransfection or infection of primary B 
cells these F-lactor-based mini-EBV plasmids can induce 
proliferation as efficiently as wild-type virus. We constructed a 
mini-EBV plasmid carrying an expression cassette for the human 
mucin gene MUCI. Mucin is a tumor antigen expressed on breast 
and pancreatic carcinoma in an underglycosylaled form. B cell 
lines were generated by inlection ol pdmary human tonsillar B 
calls with the MUC1 carrying mini-EBV plasrnid packaged into an 
EBV coat. Immortalized B cell clones were expanded in t4tro 
and confirmed to be free of helper virus by PCR analyses. The 
immortalized B cell clones expressed the relevant tumor specific 
epitopes of MUC1 as shown by flow cytometry. They further 
express the costimulalory ligands B7.1 and B7.2 necessary for an 
efficient T cell activation. We conclude therfore that such MUC1 
transfected B cells can be used to stimulate T cells. 
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MOUSE IL-2-TRANSFECTED PLASMOCY'I'OMA CELLS 

IN A THERAPY OF ALLOGENEIC TUMOR-BEARING MICE 

Halina Ku~nierczyk, El,tbieta Pajtasz-Piasscka, Czeslaw Radzikowski 
Department of Tumor Immunology, The Lud~k Hirszfeld Institute 

of Immunology and Experimental.Therapy 
12 RWeigel St., 53-1 t4 Wroc#aw, Poland 

Nm-turnodger~ BALB/c mouse ~ ce~. enginee~ to 
secrete mlL-2 (X63-mlL-2 sul3iine), ~ used for the pedlurnolal (p.t.) 
immunolhe~ ~ combined c t ~  of B6D2F1 mice 
inoculated ~ s.c with tumor tissue bmi of colon ~ 38 
(C38), C57BW sltain of odgin. Transleded cels produced 2-3x103 LU/ml of 
mlL-2 in ~ standard condilJons of CTLL-2 10ioassay. The imrnunolt,~raw 

o f a  ~¢,~ o f S t o  7 ~ of )¢83-mlL-2 cells alone, 
a d r ~  0¢¢e pet week. The first i n j ~  L,p_m~j.. o o r ~  107 
oalb/mouse; in , = , ~  5.-Tx10e celb wBe injected. In coml)inalion with 
~ ,  Ixandeded (~ls were aPl01ied to rnice with advmoed tumor 
gmwlh. Their ~ i~=k~ 3 dlys mltB" one or two i.p. i r ~ o f  
200mg/kg of cyck)phosptm,-,;,:,e md wm scheduled simkdy as in 
m~unothm~. Thernpedc onees of t h m  pa~edums ~ , e  ___,~,~,m,~d. by 
~ of tumor Wo~h rae and r~-~pm pining=Urn 0LS), as reded to 
omWd mioe, ktKmd emer ~ h  ~ ve t t~  PBS(-), or wm the vdd type 
( ~  pl~nocyloma = ~ ,  - -  ~ 1  ~ by tumor-free ~g-~rm 
-,un4~l (TF-LTS). TI~ ____,>'>~m~l_ ~ ~ depemm on tl~ rage of 
turnor pm~ee~n at W~ mommt of lm/~ent I ~ g i r ~ .  The majod~ of 
mioe (10tl 3) whmm tmalment ~lh ~63mlL.2 ¢~ls slmtmd 3 doys altw C38 
inoculation, thmt b before f~wmk~ of vlei01e tumor nodules, ~mamed TF- 
LTS for more Itmn throe monBzL When the Imzdrnml ~ deleyed to the 
days 9, 11 or le (the mere of i ~  lumom wm 40-CO mg) the rate of 
tumor growth t s  slowed doom in a fradion of rnlce (44--80%, In dBren~ 
expe¢cnenls) which meulled In ILS of 20--80% Ten to 14% of mice n~jecled 
tumors md a p p e ~  to be "cured" ('g=-LTS for morn than 6 monlhs). The 
oo,,~b;,=;;u,, ~ appled in mk:e besdng tumors of 100- 
200 mg v~s rnom dfedive It~n Ihe )~3-m¢-2 (~ls or c h ~  alone 
and msulb~l in a sigrd~card if~)-span pmlon0ation (80 to >170%). andin 10- 
37% of "rF4_TS. The rrmjodty of these mice appaamd also to be resistanl to a 
seo~d chaleege w~th oolon 38 tum(x I~ssue. 
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Expression of B7.1 in Squamous Cell 
Carcinoma of the Head and Neck Enhances 
Proliferation and Cytotoxicity of AIIogeneic 
and Autologous Lymphocytes 

S. Lang 1,2, R. Zeidler 1, B. Wollenberg 1, and T. Whiteside 2 
1Department of Otorhinolaryngology, Head and Neck Surgery 
Grosshadern Medical Center, Munich, Germany and 
2University of Pittsburgh Cancer Institute, Pittsburgh, USA 

It has been demonstrated recently that the transfection of B7.1 
cDNA into tumor cells enhances their rejection both in vitro and in 
vivo. In order to see whether the expression of B7.1 (CD80) 
renders squamous cell carcinoma of the head and neck (SCCHN) 
more immunogeneic we transfected human SCCHN tumor cell lines 
with an expression plasmid encoding B7.1. Here, we show that 
CD80-positive tumor cells stimulate the proliferation and augment 
the cytotoxicity of allogeneic and autologous lymphocytes as 
tested in 51Cr_release and MTT cytotoxicity assays. B7.1-induced 
proliferation can be blocked by the CTLA41g fusion protein. 
Parental non-transfected and LacZ-transfected tumor cells do not 
activate lymphocytes, thus strongly implicating the importance of 
this costimulatory molecule for tumor cell recognition and rejection 
by immune cells. In addition, B7.1-stimulated allogeneic and 
autologous lymphocytes lyse parental tumor cells very efficiently. 
As novel therapeutic strategies are needed to improve outcome in 
patients suffering with SCCHN, transfection of the B7.1 gene into 
tumor cells to increase activation of lymphocytes in vivo may be a 
promising approach. Experiments in animal models are in progress 
to evaluate this strategy. 


