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Monoclonal antibodies (mAb) have recently proven to be excellent biopharmaceutical agents. The generation of
hybridomas from antigen-stimulated B cells has been a key technology for obtaining mAbs; however, it is a laborious
and time-consuming process, and sometimes mAbs for molecules conserved between species are difficult to obtain be-
cause of immunological tolerance. Thus, it is of great importance to develop in vitro technologies for generating useful
Abs as drug candidates. We have been attempting to develop a novel in vitro antibody generation system using a chicken
B cell line DT40, which displays Abs and mutates Ig genes during culture, thereby generating a useful Ab library for
screening mAbs. First, we generated an engineered cell line DT40-SW whose mutation machinery can be reversibly
switched on and off. The Ab generation system using DT40-SW is useful in the following ways: (1) mAbs for various
model antigens including antoantigens can be obtained from the DT40-SW Ab library that is free from immunological
tolerance; (2) the switching device of the mutation machinery enables fixing desirable Ig mutants by stopping mutation;
(3) by repeated culture and sorting of clones bearing higher affinity for target antigens, affinity maturation can be
mimicked in vitro. We have also genetically improved DT40-SW cells for mutation efficiency and Ab production. The
AD generation system will be applicable for obtaining valuable Abs such as antitumor Abs.
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Fig. 1. Invitro Antibody Generation System Using a Chicken

B Cell Line DT40-SW Whose Mutation Machinery Can Be
Switched On and Off
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Fig. 2. Diversification of the V Gene by the AID-Dependent
Gene Conversion and Point Mutation in the Rearranged Al-
lele of the Chicken Ig Gene
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Fig. 3. Switching On and Off of Mutation Machinery in
DT40-SW
A: The structure of the Cre-regulated AID expression construct. B: The
AID gene is expressed when the direction is the same with that of the CAG
promoter. C: Repeated switching of AID expression in DT40-SW cells.
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Fig. 4. Diversification of the L Chain Gene by Gene Conver-
sion and Point Mutation in DT40-SW Cells

A: The frequency of mutation in the L chain genes in the AID-ON cells
after two-months or more than one-year culture. The total number of ana-
lyzed L chain genes is indicated in the center of the pie chart. Segment sizes
are proportional to the number of sequences (shown around the chart) that
contained the indicated number of mutations (given within each segment) .
B: Mutated V region sequences in two-months cultured DT40-SW cells are il-
lustrated. Thick lines indicate the sites of gene conversion in which assigned
V pseudogene donors are indicated. Short vertical lines show the sites of
point mutation.
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Fig. 5. Isolation of Antigen-Specific Clones from DT40-SW
Library
A: DT40-SW library is incubated with biotin-conjugated antigen. An-
tigen-bound clones are enriched by absorption with avidin-conjugated mag-
netic beads. B: Cells bound to fluorescence-labeled antigen are sorted by
FACS. Specificity of isolated clones is estimated by ELISA.
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Fig. 6. Screening of Clones Producing Anti-NP mAbs from
DT40-SW Library
A and B: NP-specificity of a representative clone was examined by ELI-
SA (A) and FACS (B). C: The specificity of an NP-specific clone was fixed
in the AID-OFF state, but not in the AID-ON state. Both types of cells were
analyzed for NP specificity by FACS after two-months culture.
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