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Highly efficient nonvirai gene transfer into human B-CLL cells 
Oliver Gresch and Jfirgen Wolf 

Depallmant of Internal Medicine I, Univers~y of Cologne, 50924 
Cologne, Germany 

Efficient and safe gene transfer into tumor cells is an essential prerequisite 
for initiating clinical vaccination trials using genetic~'y modified 
iymphoma cells. Compared to viral gene transfer nonviral gene transfer 
techniques such as lipofeetion, electroporation and ballistic gene transfer 
corm~nly fail to transfect human B-lymphoma cells effdmtly. Since, 
however, nonviral techniques for inUoduction of therapeutic gmes into 
tumor cells may circumvent some disadvantages of viral gene transfer 
insertional mmagenesis, triggering of the inmmae system and complex 
safety procedures, improved nonvirsl techniques are desirable. Here we 
show that the novel nuclcofection method, a improvemant of conve~fional 
electroporstion, allows transfection of primary human B-CLL cells with 
efficiencies of more thaa 40% using pMOK or MIDGE (minimalisti¢ 
immonogenically defined gane expression) vectors. Gene expression in 
human B-CLL cells after nucleofection of these vectors lasts for 24h to 
72h. Our results demonstrate that B-CLL cells cam be transfected with 
high efficiency u~ng a nonviral geae transfer technique. 
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ADENOVECTOR GENE TRANSFER IN BLADDER CANCER: 
EXPRESSION OF RECEPTORS FOR VIRAL ATTACHMENT AND 
INTERNALIZATION. 
Anselica Loskos*, Christina N'malgn*, Manual de h Torte**, Per-Uno 
M.lm~r6m*** and Thomas H. T6tterman*. 
Divimons of Clinical lmnamoiogy*, Pathology** and Urology***, 
Pmdbeck Laboratory, Univendty ofUppmla, Uppsala, Swede~ 
We hnve earlier shown that admovind vector mediated goae tmuffer of 
immunostinadatory genes (e.g. CD4OL) into tumor cells gmerates 
protective immunity in the nmrine bladder cancer model MB49. In the 
presem study, we wanted to investigate the fea~bifity ofadenovectors for 
gene delivery in human bladder cancer. The expression of receptors 
important for adenovind attachment and intertmliTJtt~on, Le. the 
Coxsackievims/Adenovirus receptor (CVADR) and the alfa-v beta-3/5 
integins were mayze~ 
The hunum bladder cancer cell fines J82 and T24 as wen as 27 surgical 
biopsies were analyzed. CVADR expression was investigated by 
inmamohistochemistry and PAGE/Western blot. Gene transfer was 
studied with an adenovector serotype 5, and blockhtg of transfer was 
done by anti-CVADR ab's, Trsnssene expression was detected with flow 
cytometry. Intesrin e ~ r ~ i o n  was analyzed by :,.m~nohistochemimy. 
J82 and T24 were efficiently transduced with adenoveetor& Transduetion 
with the AdCD40L vector increased the apoptotic rate of the transduced 
cells, and the expression of CTMOL as well as other inmamomodulsting 
molecules like ICAM-I, BT.1, MHC-I, FAS and TNFR were upregnhted. 
The transduction could be blockedheduced with anti-CVADR ab's, Cen 
lines and biopsies were broadly po~tive for CVADR and frequently also 
positive for integia tlfa-v beta-5. 
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Constitutive Expresmon Of The Homeobox Transcription Factor 
HOX]M Amplifies Human Primitive Hematopoietk Progenitor Cells 
In Vitro And In Vivo. sC.Buske/M.Feuring-Buske,:D.E.Hogge, 
:C.J.Em,es, 2R.K.Humphries. Department of Medicine l/l, Gro~haden~ 
and the National Research Centre for Environment and Health (GSF), 
Munich, :The Terry Fox Laboratory, Vancouver, BC, C _ao~M_a 
A major obstacle of cytokine induced amplification of human p,h~fifive 
progenitor cells ex v/vo is net loss of stem cell numbers by induction of 
differentiation. We now directly tested the hypothesis that constitutive 
expression of the homeobox transcription factor HOXB4 can amplify 
most primitive human hematopoietic progenitor cells in vitro and in vivo. 
Using a MSCV-based retrovirsl construct with GFP as selection marker 
we expressed the gene in burmm highly purified CD34*/GFP* cord blood 
(CB) cell~ When the impact on long-term culture initiating cell (LTC-IC) 
numbers was dete~mhied 2-9 days after transduction HOXB4 induced a 
3-30fold increase (n=6) of the progelfitor frequency compared to the GFP 
control as assessed by limiting dilution assays (p=0.01). This effect was 
confirmed in vivo u ~  8 the limiting dikttion CKU assay in NOD/SCID 
mice with a 4fold increase in the CRU frequency of HOXB4 transduced 
CB cells (p=0.02). HOXB4 also had a profound effect on committed 
progenitors with a 100-fold increase in the frequency of colony forn~g 
cells (CFC) in suspension cultures after 6 weeks (p<0.0005). In addition, 
HOXB4 transduced progenitors had a greatly increased proliferative 
capacity as indicated by an 8-fold increase in 2 ° CFC foremion (n=6, 
p=0.04) in serial replating experimeut~ Importantly, HOXB4 did not 
perturb hematopoictic differentiation. These data characterize HOXB4 as 
an attractive candidate gene for the amplification of human repopulating 
stem cells ex vivo. 
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clinical evidence of a combined AP-2/Spl promot~ motif as • 
tnmor-specific activator of n r e ldnase - r~ to¢  (u-PAR) exprsaeion in 
re~oted ga~,eintesfiaal cancers. ~ , + ,  DM Schewe+, DD 
Boyd#, E Lengyel~, Heng Wang#, U ~ e r + ,  FW Sd~dberg+, MM 
HdL~- (+Dept. Surgery Grmshadern, LM Un~rsity of  Muntch, #MD 
Anderson Cancer Center, Houston, ~Gyn Onc, UCSF San Francisco). 
Evidence for transactivation of genes via specific promoter dements has 
been given mtirely by mtdies on cell lines in the past and never has bern 
pursued in resected tumors. In this rapost, we give first clinical evidence 
that, in a series of 145 resected gnahulates~al cancers (118 colorectal, 
27 gastric), the expression of the hwamon-related gene u-PAR is 
regulated via an AP-2/Spl promoter element. In electruphoretic mobility 
shift assays (EMSA), a strong binding of Sp I to u-PAR-promoter region 
-152/-135 in tumor tissue in contrast to an almost absmt biading in 
corresponding normal macosae was observed in 68 of 118 coiorectal n d  
in 15 of 27 gnstnc cancer pati~ts. Tumor-specific binding of an AP-2a- 
related factor was seen in 69 of 118 colorectal and in 18 of 27 gutrie 
cancer patients, and of both in 61 of I 18 ¢olorectal and in ! i of 27 gastric 
cancer patient~ In linear regression analysis, a ~ i f l can t  correlation 
between AP-2- (p<0.0001) and Spl (p=0.0003) binding with high u- 
PAR-protein (ELISA) was observed in tumor tissue, but not in normal 
tissue. These data suggest that the invasion-related geae u-PAR is 
induced via this AP-2/Spl promoter elemmt in resected tumors, but not 
in corresponding normal tissue. We hypothesize that, in the mbpopuhtion 
in which a transaetivation of u-PAR-gene expre~on in tumors in contrast 
to normal tissue by region -152/-135 is implicated (here up to 60% of 
patimts), molecular targetmg of this region or ks activath~g pathways may 
be discussed as a new therapy approach. 


