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Highly efficient nonviral gene transfer into human B-CLL cells
Oliver Gresch and Jirgen Wolf

Department of Intemal Medicine I, University of Cologne, 50924
Cologne, Germany

Efficient and safe gene transfer into tumor cells is an essential prerequisite
for imitiating clnical vaccination trials using genetically modified
lymphoma cells. Compared to viral gene transfer nomviral gene transfer
techniques such as kipofection, electroporation and ballistic gene transfer
commonly fail to transfect human B-lymphoma cells efficiently. Since,
however, nonviral techniques for introduction of therapeutic genes inta
tumor cells may circumvent some disadvantages of viral gene transfer like
insertional mutagenesis, triggering of the immune system snd complex
safety procedures, improved nonviral techniques are desirable. Here we
show that the novel nucleofection method, a improvement of conventional
clectroporation, allows trausfection of primary human B-CLL cells with
efficiencies of more thau 40% using pMOK or MIDGE (minimalistic
immunogenically defined gene expression) vectors. Gene expression m
buman B-CLL cells after nucleofection of these vectors lasts for 24h ta
72h. Our results demonstrate that B-CLE cells can be transfected with
high efficiency using a nonviral gene transfer technigye.
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Constitutive Expression Of The Homeobox Transcription Factor
HOXB4 Amplifies Human Primitive Hematopoictic Progenitor Cells
In Vire And In Vive. 'C.Buske,'M.Feuring-Buske,’D.E Hogge,
¥C.J Eaves, ’R.K.Humpin'ies. Department of Medicine i, Grofhadern,
and the National Research Centre for Environment and Health (GSF),
Munich, *The Terry Fox Laboratory, Vancouver, BC, Canada

A major obstacle of cytokine induced amplification of human primitive
pragenitor cells ex vivo is net loss of stem cell numbers by induction of
differentiation. We now directly tested the hypotbesis that constitutive
expression of the homeobox transcription factor HOXB4 can smplify
most primitive human hematopoietic progenitor cells in vitro and in vivo,
Using a MSCV-based retroviral construct with GFP as selection marker
we expressed the gene in human highly purified CD34*/GFP* cord blood
{CB) celis. When the impact on long-term culture mitiating cell (LTC-IC)
amrobers was determined 2-9 days after transduction HOXB4 imduced a
3-30fold increase (n=6) of the progenitor frequeacy compared to the GFP
control as assessed by limiting dilution assays (p=0.01). This effect was
confirmed in vivo using the limiting dilution CRU assay m NOIVSCID
mice with a 4fold increass in the CRU frequency of HOXB4 tramsduced
CB cells (p=0.02). HOXB4 also had a profound effect on commitied
progenitors with a 100-fold increase in the frequency of colony forming
cells (CFC) in sugpension cultores after 6 weeks (p<0.0005). In addition,
HOXB4 transduced progenitors had a greatly increased proliferative
capacity as imdicated by m 8-fold increase in 2° CFC formation (0=6,
p=0.04) in serial replating experiments. Importantly, HOXB4 did not
perturb hematopoictic differentiation. These data characterize HOXBA as
an attractive candidate gene for the amplification of human repopulatimg
stem cells ex vivo.
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ADENOVECTOR GENE TRANSFER IN BLADDER CANCER:
EXPRESSION OF RECEPTORS FOR VIRAL ATTACHMENT AND
INTERNALLZATION.

Angelica Loskog®, Christina Ninslga*, Manuel de 1a Tomre**, Per-Uno
Malmstrém*** and Thomas H Tdtterman®.

Divisions of Clinical Immunology*, Pathology®* and Urology***,
Rudbeck Laboratory, University of Uppsala, Uppsals, Sweden.

We have carlier shown that adenoviral vector medisted gene transfer of
imnunostimulatory genes (e.g. CD40L) into tumor cells generates
protective immunity in the murine bladder cancer model MB49. In the
present study, we wanted to investigate the feagibility of adenavectors for
gene delivery in human bladder cancer. The expression of receptors
important for adenoviral attachment and internalization, i.e. the
Coxsackievirus/Adenovirus receptor (CVADR) and the alfa-v beta-3/5
integring were analyzed.

The human bladder cancer cell lines J82 and T24 as well as 27 surgical
biopsies were analyzed. CVADR expression was mvestigated by
immunochistochemistry and PAGE/Western blot. Gene transfer was
studied with an adenovector serotype 5, and blocking of transfer was
done by anti-CVADR ab's. Transgene expression was detected with flow
cytometry. Integrin expression was analyzed by imtunohistochemistry.
182 and T24 were efficiently transduced with adezovectors. Transduction
with the AJCD40L vector increased the spoptotic rate of the transdnced
cells, and the expression of CD40L as well 1s other imnmunomodulating
molecules like ICAM-1, B7.1, MHC-L, FAS and TNFR were upregulated.
The transduction could be blocked/reduced with anti-CVADR ab’s, Cell
Imes and biopsies were broadly positive for CVADR and frequently also
positive for integrin alfa-v beta-5.
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First dinical evidence of a combined AP-2/Spl promoter motif as a
tumor-specific activator of urokinase-receptor (u-PAR) expression in
resected gastrointestinal cancers. Heike Allgaver,+, DM Schewet, DD
Boyd#, E Leagyel~, Heng Wang#, U Gruetmert, FW Schildbergt, MM
Heisst (+Dept. Surgery Grosshadern, LM University of Munich, #MD
Anderson Cancer Center, Houston, ~Gyn Onc, UCSF San Francisco).
Evidence for transactivation of genes via specific promoter elements has
been given entirely by studies on cell tmes in the past snd never has been
pursued in resected tumors. In this repost, we give first cimical evidence
that, m a series of 145 resected gastrointestinal cancers (118 colorectal,
27 gastric), the expression of the mvasion-reisted gene u-PAR is
regulated via an AP-2/Sp1 promoter clement. In clectrophoretic mobility
shift assays (EMSA), a strong binding of Spl to u-PAR-promoter region
-152/-135 m tumor tissuc in contrast to an aimost absent binding in,
corresponding normal mucosac was observod in 68 of 113 colorectal and
in 15 of 27 gastric cancer patients. Tumor-specific binding of an AP-2a-
relsted factor was seen in 69 of 118 colorectal and in 18 of 27 gastric
cancer patients, and of both in 61 of 118 colorectal and in 13 of 27 gastric
cancer patients. In linear regression analysis, a significant 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 imvasion-related gene u-PAR is
induced via this AP-2/Spl promoter element in resected tumors, but not
i corresponding normal tissue. We hypothesize that, in the subpopulation
m which a transactivation of u-PAR-gene expression in tumors it contrast
to normal tissue by region ~152/-135 is implicated (here up to 60% of
patients), molecular targsting of this region or its activating pathways may
be discussed as a new therapy approach,



