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Part I  

 

Aim and outline of this thesis 

 

T he aim of the studies presented in this thesis is to dev elop and ev aluate a techniq ue to 

mak e transg ene products used in g ene-therapy  applications “ inv isib le”  (i.e. stealthed) to the 

immune sy stem. In addition to the use of prev iously  describ ed G ly -Ala repeat ( G Ar) domain 

of the E pstein-B arr v irus nuclear antig en-1 (E B N A-1) w e identified and studied new  

inhib itors, from E B N A-1 itself, and from another herpes-v irus protein. 

 In Chapter 1, part 2 .1, w e g iv e a g eneral ov erv iew  of g ene therapy  and cancer g ene 

therapy . W e b riefly  discuss the status of the clinical studies, and the v ectors and g enes used in 

these studies. O ne of the hurdles in g ene therapy  is the immune sy stem. In part 1.2 .2  w e 

discuss immune responses ag ainst one of the most freq uently  used v ectors for g ene therapy , 

the adenov iral v ector. In addition, w e ev aluate the solutions that hav e b een proposed as w ell 

as their feasib ility . It is not only  an immune response to the (v iral) v ectors that hampers the 

applicab ility  of them in g ene therapy . T here is also ample ev idence of transg ene-product 

induced immune response. P art 1.2 .3  rev iew s this prob lem. It is ev ident that many  v iruses 

hav e ev olv ed strateg ies to counteract the presentation of neoantig ens. S ome of their 

mechanisms are rev iew ed in part 1.2 .4. 

 T he cellular immune response ag ainst transg ene-encoded neoantig ens is a major 

hurdle in g ene therapy  applications w here long -term ex pression of transg enes is desired. 

T herefore new  approaches are needed to prev ent rapid clearance of transduced cells. W e 

ex ploited the G ly -Ala repeat ( G Ar) domain of the E B N A-1, since the G Ar prev ents cy totox ic 

T  ly mphocy te epitope g eneration. In Chapter 2 , the first results on this domain are describ ed. 

O ur data show  that the fusion proteins retain their activ ity  and w e show  how  the G Ar can b e 

used to stealth transg ene products. 

 U pon closer ex amination of the E B N A-1 g ene w e found a nested O R F . In this O R F  

there w as a long  repeat present, b ut b ecause of the frame shift, this consisted of the acidic 

residues g lutamine, g lutamic acid, and g ly cine. W e therefore named this repeat the G Z r. W e 

tested this repeat in the same w ay  as the G Ar and could show  that also this repeat is capab le 

of inhib iting  antig en presentation in v itro. T he results are describ ed in Chapter 3 . 

 T he herpes simplex  v irus 1 (H S V -1)  thy midine k inase (T K )  is freq uently  used as a 

produg -activ ating  enz y me in ex perimental g ene therapy . H ow ev er, in some studies a cellular 

immune response w as mounted ag ainst this enz y me, thereb y  thw arting  the therapy . Chapter 

4 deals w ith the modifications w e made in the H S V - T K  g ene to b lunt the immune response. 

F irst w e fused H S V - T K  w ith the G Ar. In addition, w e introduced modifications, w hich w ould 
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prevent splicing-out of the codons coding for the active site, and we made point mutations 

that have been described to enhance the affinity for the prodrug gancoclovir (GCV).  

  Since the GAr works very efficient in preventing a harmful immune response we set 

out to identify other proteins with similar functions. The kaposi sarcoma herpes virus (KSHV) 

a.k.a. human herpes virus 8  (HHV-8 ) has a protein that is, like EBNA-1, involved in episomal 

maintenance of the virus genome. This protein, the latency-associated nuclear antigen-1 

(L ANA-1), has a long acidic repeat. Remarkably, the last one-third of the repeat is strongly 

similar to newly found GZ-repeat protein that is encoded by the EBNA-1 ORF. In Chapter 5 

we show that also L ANA-1 can affect the presentation of antigens.  


