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Tailoring antibodies for human therapy
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Anti-pseudomonal antibodies for treatment of
pseudomonas aeruginosa infections: Efficacy of
anti-flagellin antibodies in a murine burn wound
model
Yoav Barnea1,2, Shiri Navon-Venezia1, Yehuda
Carmeli1, Orly Hammer-Munz1, Eyal Gur2, Boris
Kuzmenko1, Andrea Gat3, Lewis Neville4, Rachel
Eren4, Adi Elkeles4, Hamutal Kahel-Raifer4 and
Shlomo Dagan4
1Division of Epidemiology & Laboratories for
Molecular Epidemiology and Antimicrobials Research
2Department of Plastic and Reconstructive Surgery
3Pathology Institute, Tel-Aviv Sourasky Medical
Center, affiliated with the Sackler Faculty of Medicine,
Tel-Aviv University
4XTL Biopharmaceuticals Ltd., Rehovot, Israel

Vaccination (active or passive) against Pseudomonas
aeruginosa and immunotherapy are desirable options
in an era of increasing drug resistance. Because it is an
important virulence factor, P. aeruginosa flagellum was
targeted for vaccination and immunotherapy.

Polyclonal and monoclonal anti-pseudomonal type b
flagellin antibodies (anti-bFla IgG) were produced and
their efficacy was evaluated in a murine burn wound
model infected by a subeschar injection of P. aeruginosa
strain PA01 (2× 106 and 5× 106 CFU). Mice were
treated with systemic anti-bFla IgG, non-specific IgG,
and imipenem (0.5 mg twice daily), and with topical
silver sulfadiazine (4 days, twice daily). The control
groups included: burn alone, untreated infected burn,
and infected non-burned.

Three separate regimens were examined: prophy-
laxis (pre-infection), treatment (post-infection), and
combined. The mortality and morbidity (weight loss)
follow-up lasted for 2 weeks and burns were examined
histopathologically.

The uninfected burn group and the group infected
with P. aeruginosa without burns had a 0% mortality
rate. The mortality rate ranged between 58–83% in
groups with P. aeruginosa-infected burns. The mor-
tality rate in the anti-bFla IgG-treated groups ranged
between 0–17% (P < 0.05 vs. non-treated groups),
and was similar to groups treated with imipenem or sil-
ver sulfadiazine (8% mortality rate). The three tested
regimens yielded similar results. Morbidity paralleled
survival results. Complete re-epithelialization of the
wound occurred earlier in the anti-bFla IgG-treated
mice compared to untreated mice.

We conclude that anti-bFla IgG, given either as pro-
phylaxis or treatment, effectively reduced mortality
and morbidity and improved wound healing in a P.
aeruginosa-infected murine burn model.

[14.50–15.20]
GPExTM: Gene insertion technology for the rapid
development of stable, high-expressing mammalian
cell lines for initial product screening through large
scale manufacturing
Paul Weiss
Gala Design, Inc.

Abstract: Typically, developers of biologic products
use multiple methods to produce a number of differ-
ent mammalian cell lines along the path from discov-
ery to commercial production for a recombinant pro-
tein or antibody. Transient cell protein production is
followed by initial stable cell line production, and af-
ter multiple gene amplification steps a final production
cell line is obtained. The flexibility of the GPExTM

technology allows for rapid production of research and
clinical-scale quantities of protein early in the develop-
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ment process, as well as the ability to produce a final
production cell line for commercial-scale manufactur-
ing. The GPExTM process generates cell lines produc-
ing initial quantities of protein within two months from
the start of the project, and produces a commercial pro-
duction master cell bank candidate within six months.
GPExTM utilizes replication defective retrovectors to
insert multiple copies of a transgene, each at a unique
genomic location, within any mammalian cell line. The
insertions target open or active regions of the host cell
genome allowing for higher, more consistent expres-
sion per copy of the gene inserted. Repeated cell trans-
ductions increase gene copy number and subsequent
protein production levels. After a single GPExTM cell
transduction, a pool of stable clonal lines is generated
that expresses the target protein. This pool of cells
normally produces levels of recombinant protein in the
range of 25–60 mg/L after 14 days in non-optimized
terminal T-flask culture without feeding. Depending on
the desired cell production level, as well as client tim-
ing requirements, either clonal selection or additional
cell transductions are performed on the pool of cells.
Upon clonal selection from the cell pool, clones in the
range of 3–7 fold higher expression than the pool are
identified. Analysis of results from the GPExTM pro-
cess will be discussed, in conjunction with an overview
of the technology and its utility.

Biography: Dr. Paul Weiss has been President of
Gala Design, Inc. since February 2002. He served as
a director on Gala’s Board from 1998 to 2001, when
he joined the management team as Senior Vice Pres-
ident of Business Development. While serving on
Gala’s Board, Dr. Weiss also held the position of Vice
President of Technology and Product Licensing at 3-
Dimensional Pharmaceuticals, a company he helped
take public in 2001 and which now is a division of
J&J. Prior to joining 3-Dimensional Pharmaceuticals,
Dr. Weiss was Director of Licensing for Wyeth-Ayerst
Laboratories, now Wyeth Pharmaceuticals. In Octo-
ber 2002, Cardinal Health acquired Gala Design and it
is now a wholly owned subsidiary of Cardinal Health.
Currently, Dr. Weiss also serves on the Board of Di-
rectors for Alfacell Corporation, a company focusing
on ribonuclease therapy for the treatment of cancer.
Dr. Weiss holds a Ph.D. in Biochemistry and an MBA
from the University of Wisconsin-Madison and a B.Sc.
in Biochemisty from Carleton University Institute of
Biochemistry in Ottawa, Ontario.
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Human monoclonal antibodies as vectors for
cancer vaccines
L.G. Durrant1,2, G. Denton2, T. Parsons2 and J.
Ramage1
1CRUK Department of Clinical Oncology, University
of Nottingham, City Hospital, Hucknall Road,
Nottingham NG14 7GH, UK
2Scancell Ltd, BioCity, Pennyfoot Street, Nottingham,
UK

Small antigen/antibody complexes are taken up by
the CD64 receptor on dendritic cells. This results in up
regulation of costimulatory molecules and processing
and presentation of the antigen on both class I and class
II MHC molecules. Targeting CD64 therefore results in
efficient stimulation of both helper and cytotoxic T cell
responses. We have shown that a monomeric human
IgG1 monoclonal antibody, 105AD7, can also stimu-
late helper and cyotoxic T cell responses in over 300
cancer patients with no associated toxicity. If the Fc re-
gion of this antibody is removed it is 1,000 fold less effi-
cient at stimulating T cells. Similarly an anti-idiotypic
antibody mimicking CEA was very inefficient at stim-
ulating human T cells as a mouse IgG2b but when it
was chimerised to a human IgG1 antibody it stimulated
CEA specific helper and CTL responses. These results
suggest that not only antigen/antibody complexes but
monomeric human IgG1 that express T cell epitopes
within their CDR regions can also target CD64. We
have therefore engineered a humanised monoclonal an-
tibody to express a TRP-2 CTL epitope and demon-
strated in both C57Bl and HLA-A2,1 transgenic mice
that it stimulates CTLs that kill melanoma cells more
efficiently than peptide. We have also shown that it is
possible to splice a functional domain of a protein to
human IgG1 Fc and stimulate CTL, helper and antibody
responses. We have spliced the first 196 amino acids of
Tie-2 to FcγI and shown in HLA-A2.1 transgenic mice
that it stimulates helper and CTL responses that recog-
nise endothelial cells over-expressing Tie-2. Similarly
the SCR1-3 domains of CD55 have been spliced to FcγI
and this vaccine has been used to stimulate neutralising
antibodies in mice. This provides a platform for the
development of a wide range of cancer vaccines.


