
Human Antibodies 11 (2002) 17–18 17
IOS Press

Session 4: Molecular biology (I)
Tuesday 17 September 2002, Moderators: O.R. Burrone and R. Burioni

[11.00–11.30]
Tumor rejection in anti-idiotypic DNA vaccination
is antibody-mediated
Michela Cesco Gaspere, Federica Benvenuti and
Oscar R. Burronea

International Centre for Genetic Engineering and
Biotechnology, Padriciano 99, 34012-Trieste, Italy
aE-mail: burrone@icgeb.trieste.it

The particular combination of the two variable (V)
regions of Ig define the idiotype (Id), a unique anti-
genic structural feature that constitute a clonal signa-
ture of individual membrane-Ig+ B cells. DNA vac-
cination with the idiotype (Id) derived from tumour
B-cells immunoglobulins is a validated strategy to in-
duce anti-Id antibodies and tumour protection in sev-
eral mouse lymphoma models. The role of anti-Id an-
tibodies on the mechanism of rejection has not been
fully understood. We have investigated the structural
basis of the idiotypic/anti-idiotypic antibodies interac-
tion following DNA immunisation with scFvs express-
ing either the complete lymphoma Id, or Ids contain-
ing only one of the two lymphomaV regions associ-
ated to an irrelevant partner. Constructs encoding a
secretory form of the scFv were used as immunogens
to induce anti-Id antibodies. In order to obtain proper
display of the immunising Id, the same scFvs were ex-
pressed as membrane-bound molecules on the surface
of mammalian cells. Analysis of immune sera on the
membrane-displayed idiotypes revealed that DNA im-
munisation induced a polyclonal antibody response re-
stricted to conformational combined epitopes formed
by the parentalVL/VH association. No detectable re-
activity towards chimeric scFvs containing only one of
the two immunisingV regions were detected, indicat-
ing that the response against combinedVL/VH deter-
minants is highly dominant. Remarkably, the same im-
munogen delivered as scFv protein induced antibodies
directed also against chain specific determinants. Thus,
presentation of properly folded Ids results in a highly
specific antibody response directed exclusively to pri-

vate idiotypic determinants of the immunisingVL/VH

combination. We took advantage of these findings to
demonstrate that the mechanism of tumour rejection in
the anti-idiotypic response induced by genetic immuni-
sation is entirely dependent on the presence of antibod-
ies. Indeed, only animals that elicited a specific anti-
Id response (vaccinated with the lymphoma Id) were
protected against tumour challenge, whereas animals
vaccinated with one or both chimeric constructs died
despite the exposure to all putative tumour-Id CD8+ T
cell epitopes.

[11.30–12.00]
Engineering low affinity IgM antibodies into high
affinity, fully human IgG molecules
Ying Tanga, Jingsong Xub, Alain P. Vasserota, Peter
C. Brooksb and Jeffry D. Watkinsa
aApplied Molecular Evolution, 3520 Dunhill Street,
San Diego, CA 92121, USA
bDepartments of Radiation Oncology and Cell
Biology, Kaplan Cancer Center, New York University,
School of Medicine, New York, NY 10016, USA

Angiogenesis is often accompanied by extensive re-
modeling of the basement membrane that lines exist-
ing blood vessels. Although the precise role of this
degradation process is not known, it is thought to fa-
cilitate the migration of endothelial cells and the re-
lease of growth factors to the site of blood vessel for-
mation. One of the major components of the basement
membrane is collagen type IV whose proteolytic cleav-
age during angiogenesis reveals a cryptic site not ex-
posed in the native molecule. This epitope appears to
be specifically exposed in the basement membrane of
angiogenic blood vessels but is not detected in associ-
ation with quiescent vessels. Mouse monoclonal anti-
bodies against cryptic epitopes of collagen molecules
were generated by substractive immunization. One an-
tibody, HUIV26, specifically recognizes proteolyzed or
denatured collagen IV but not native collagen and is a
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potent inhibitor of angiogenesis and tumor growth in
animal models. Unfortunately, antibodies with the de-
sired epitope recognition were all IgM molecules dis-
playing inherently low affinity. HUIV26, along with a
second antibody recognizing a cryptic epitope found on
both collagen I and IV, were subjected to directed evo-
lution in vitro in order to improve their clinical profile.
The CDRs of both mouse antibodies were engineered
to substantially improve affinity in the context of a fully
human framework. The intrinsic low affinities of the
original mouse IgM antibodies were increased by three
orders of magnitude while preserving their respective
epitope recognition. The generation of high affinity
variants enabled the conversion of pentameric IgM an-
tibodies into IgG molecules more suitable for clinical
development.

[12.00–12.30]
Human membrane immunoglobulins are stabilized
by inter-chain disulfide bonds within the
extracellular membrane-proximal domain
Marco Bestagno, Luca Vangelista, Paola Mandiola
Sáenz, Shibani Mukherjee, Jorge Sepúlveda and Oscar
R. Burrone
International Centre for Genetic Engineering and
Biotechnology, Padriciano 99, 34012-Trieste, Italy

Immunoglobulins can be expressed as secretory or
membrane-bound proteins, depending on the stage of
differentiation of B-cells. Membrane immunoglobu-
lins differ from the secretory form for the presence of
three additional C-terminal domains in the heavy chain,
namely the extracellular membrane-proximal domain
(EMPD), the transmembrane domain (TMD), and the
cytoplasmic domain.

An interesting structural feature of humanγ, α and
ε EMPDs is the presence of cysteine residues, albeit
in different numbers. Immunoglobulins heavy chains
covalently associate through inter-chain disulfide bonds
located in the Fc fragment. Using a genetic strategy, we
investigated whether EMPD cysteines are also involved
in the formation of inter-chain disulfide bridges.

Shortened versions of human membrane immunoglob-
ulins, depleted of cysteines known to form intermolec-
ular disulfide bonds, were constructed, and expressed
on the surface of a B-cell line. These recombinant
membrane proteins contain a single-chain fragment of

variable regions (scFv) linked to a heavy chain dimer-
izing domain (CH3 forα andγ or CH4 forε isotypes),
followed by the correspondingEMP, TM, and cytoplas-
mic domains. We analyzed the EMPDs of the isotype
γ, α, and the twoε isoforms (characterized by a short
and a long EMPD), that contain cystein residues.

We found that the single cysteine withinα, γ, and
the short version ofε EMPD form an inter-chain disul-
fide bond. Of the four cysteines contained in theε-
long EMPD, two are involved in inter-chain bridges,
while the remaining two are forming an intra-chain
bond. Inter-chain bonds were also demonstrated within
EMPDs of complete membrane immunoglobulins.

Work in progress has revealed that, in addition to this
important structural function, the EMPD is emerging
as a domain with a relevant role in the assembly and
signaling capacity of the B-cell receptor.

[12.30–13.00]
Generating human monoclonal antibodies from
human cells engrafted into SCID mice
I. Jiang, R. Sabbe, R. Sawada-Hirai, F. Wang,
P. Morrow and W. Scholz
Xenerex Biosciences Inc., San Diego, California, USA

Xenerex is generating fully human antibodies from
human cells engrafted in severe combined immunod-
eficient (SCID) mice (DE Mosier et al.,Nature 1998
335:256). Immunocompetent human cells obtained
from peripheral blood, spleen or tonsils are routinely
introduced into SCID mice. Human lymphocytes from
individuals who have been previously exposed to an
antigen can be used to generate antibodies with essen-
tially identical properties as those found in the serum
of the lymphocyte donor. We have refined the method
for the exposure of the human cells to antigen, both,
in vitro andin vivo, which results in the generation of
specific human antibodies. Data will be presented to
demonstrate that antibodies directed towards soluble
human proteins, membrane bound human proteins and
infectious disease targets can be generated. ELIASPOT
assays are used to determine the frequency of human
antigen specific cells recovered from selected mice.
Furthermore, we will present our approach for the iso-
lation of antigen specific human B cells and the res-
cuing of antibodies that have desired characteristics by
recombinant cloning and expression.


