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Effective ; ...... .mqtherapy of large established tumors w~h CpG 
oligonudeotides and dendritic cells in nmrine tumor models 
Ran K., Heckelmra'ller K., Sdflan~ A ,  Endres S. and Hartmann G. 

To test the therapeutic potential of dendritic cells (DC) ~md 
oligonucleotides contalninS h,~,~ano~l~tory ~ G  m o ~  ( ~ G  ODN) 

were m ~  by s.c. m ~  of ~ e ~ c  ~ 6  or ~ c a  tumor 
ce~  in Balb/c n~ce. In a first protocol DC were coincubated with 
irradiated tumor cells and activated by CpG ODN 1826 in v/tro. Injection 
of these DC on day 5 ~ e r  tumor ~ e  induced a tumor-specific 
~ e  response ~ ~ ~ce.  In this protocol no ~ G  ODN was 
present m ~ o .  In a second protocol w e e ~  ~ j ~  of ~ G  ODN 
~ o ~  ~ into the ~ o f~e  ~ r  were p ~ o ~  
m o n ~  ~ d  to ~ o n  o f ~  and ~ t  ~ b H ~  ~ r s  as a 
r ~  f f ~ e  c o ~  a ~  o f ~ e  ~ and ~ r  ~ c  

and ~ 8  T c e ~  In a ~ d  ~ r o a ~  we c o i ~  ~ p ~ o c o ~  
~ G  ODN were c o m j ~  ~ an~e~-load~ ~ m ~ ~ l ~ e  
~ b l i ~  ~ In ~ ~ g  ~ e  ~ o f ~  alone was poor. 
~ j ~ o n  o f ~ G  ODN p o t ~  ~ r o v ~  ~ c a ~  o f ~ .  ~ e  ~ 
r e ~  was found ~ ~ ~ j ~ o n  o f ~  and ~ at ~ ~ a n t  o f~e  
~ r  tad ~ m u s  m j ~ o n  o f ~ G  ODN ~to ~ e  ~ r  

~erapy c o n ~ n ~  ~ r  growth o f ~ r s  ~ 1.4 cm h ~ a ~ .  
6 o n ~ m  we e ~  an ~ 7 ~  p ~ l  b a ~  on a 

~ o n  o f ~  ~ ~ ODN ~ ~ows  ~ e  ~ o l  o f ~ e  
~ a b ~  ~ o n t  ~ e s e  ~ s  ~ ~e  b ~  ~ ~ ~ e s  t e ~ g  

and ~ G  O ~  ~ r  ~e  ~ t  of human cancer. 

Effective i , ~ . ~ . ~ y  o f ~ e  established tumors with ~ G  
o ~ u c l ~ e s  and dendritic ce~  m nmrm© ~ r  ~ 

~ ,  Heckelmm~er ~ ,  ~ l a m  ~ ,  ~ S. and ~ G. 

To te~ ~e  ~ p ~ c  p ~  of d e n S e  ~ ( ~ )  and 
o~onucleofides ~ g / m n a m o ~ l a ~  ~ G  ~ ( ~ G  O D ~  
tumors were induced by s.c. injectie~ of syngeaeic C26 or Rmca tumor 
ce/ls in Balb/c mice. In a first protocol DC wm'e coincubated with 
irradiated tumor cells end activated by CpG ODN 1826 in vitro. Injection 
of~ese ~ on ~ y  5 ~e~ ~ r  ~ . n ~ e  m ~  a ~ - ~  
~,-,,ame response which cured ~ .  In ~ pr~ocol no ~ G  ODN was 
p r e ~  m ~ o .  ~ a ~ d  p ~ o c o l  w e e ~  ~ of ~ G  ODN 
~ ~ ~ o  &e ~ o f ~ e  ~ r  were p ~  
m o n ~ e r ~  lead to r ~  o f l ~  and ~ ~ b ~  ~ r s  as a 
r e ~  ~ e  c o i ~  a ~ o n  o f ~ e  ~ o r s  and ~ r  ~ c  
C ~  sad ~ 8  T ~ In a ~ ~ r o ~  we c o i ~  ~ p ~ o c o ~  
CpG ODN were colnjected with antigen-loaded DC h mice with large 
~ b f i ~  ~ r a  In ~ ~ ~ e  ~ ~ .Io~e was ~or .  
C o m ~  o f ~ G  ODN p ~  ~ r ~  ~ o f ~ .  ~ e  o ~  
r e ~  was ~ d  to ~ ~ j ~  o f ~  and ~ G  ~ ~es  ~ o f~e  

and m ~ e o u s  ~ o n  of ~ G  ODN ~ o  ~ e  ~ r  
& ~ y  c o n ~  ~ r  ~ o f ~ r s  ~ 1.4 cmm ~ .  

111 c o n ~ o n  we ~ b ~  an ~ p r o w l  b a ~  o~ a 
c o ~  o f ~  ~nd ~ G  ODN ~ ~ w s  ~e  ~ !  o f ~ e  
~ b ~  ~ ~ e s e  results form the ~ for clinical studies testh~g 

and ~ G  ODN ~ r ~ e  ~ t  of human canc¢~. 


