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Monoclonal antibodies (MAbs) have been utilized as research tools, as diagnostic reagents, and for antibody medi-
cine. The preparation of MAbs involves laborious processes and normally takes months. Here we describe an ex vivo B
cell-based antibody display system called the ADLib (Autonomously Diversifying Library) system, which enables us to
select chicken B cell clones producing antibody against antigens of interest in a couple of weeks. The ADLib system is
applicable to self- or highly conserved antigens, polysaccharide chains, peptides, and haptens.
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Fig. 1. Schematic Drawing of Chicken Ig Locus (Recombina-
tion Ative Type) V(D) J Recombination Takes Place in One
of Two Chicken Ig Loci to Generate the Transcriptional and
Recombinational Active Ig Allele

Gene conversion occurs unidirectionally and continuously from the up-
stream pseudo V segments (25 segments in case of IgL) to the recombined

IgL and IgH V regions. Such gene conversion events create diversity of the

IgL and IgH V regions in chicken B-cells.
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Fig. 2. Histone Acetylation and Recombination
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In fission yeast meiosis, histone acetylation is involved in local activation of homologous recombination. In vivo levels of histone acetylation are determined by
the ratio of counteracting actions by histone acetyltransferases (HATs) and histone deacetylase (HDAC) . Hence, when the cell is treated with HDAC inhibitors, hi-
stone acetylation levels increase in the cell. Trichostatin A (TSA) inhibits type I HDACs, so that the treatment of cells with TSA results in enhancement of histone
acetylation. Since TSA has been shown to induce V (D) J recombination in mouse B cells, we thought that the TSA treatment of DT40 might induce gene conversion

locally at recombination active Ig allele.
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Fig. 3. TSA Enhances Gene Conversion at the Functional Chicken Ig Locus Prolonged TSA Treatment (Several Weeks to 2 Months)

Causes Autonomous Diversification of Both IgH and IgL V Regions
The figure illustrates diversification of IgL V regions. a: gene conversion monitored by FACS. The DT40 CL18 clone has a frameshift mutation in the com-
plementarity determining region-1 (CDR1), thereby no surface IgM is produced. When some gene conversion events rescue this frameshift mutation, then CL18 can
produce surface IgM, which can be detected by FACS with fluorescein-conjugated antigens. Note that most of cells are converted to surface IgM positive in the
presence of TSA, but little without TSA. b: the time courses of experiment a. If TSA treatment is terminated, we detect a marked slowdown of the rate at which
population of surface IgM positive cells increases. ¢: the dose dependence experiments starting from a single isolated CL18 clone (fluctuation test). Data are from

Ref. 3).
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Fig. 4. ADLib System
Scheme of ADLIib system. Once ADLib has been prepared, screening
steps require about one week, since DT40 can grow very fast.
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Fig. 5.

Design of Anti-rabbit IgG Monoclonal Antibody by ADLib System

Rabbit IgG is conjugated to magnetic beads, and DT40 clones in ADLib are contacted with the rabbit I[gG-magnetic beads. a: the scheme of selection. b and ¢:
data of ELISA for the specificity check of anti-rabbit IgG monoclonal antibody (RIGG3) . Note that the antibody is only reactive with rabbit IgG (rIgG), but not
other unrelated antigens such as skimmed milk, human IgG (hIgG), goat IgG (gIgG), streptavidin, and ovalbumin. d: affinity measurements using surface plasmon

resonance. The dissociation constant is estimated to 47 nm in this experiment. Data are from Ref. 3).

Table 1.

Comparison between ADLib System and Other Methods for Monoclonal Antibody Preparation

ADLIib system

Conventional method of
monoclonal antibody
preparation

Phage display

Applicable antigens gens and toxins

Any types including autoanti-

Limited to antigens recogniza-
ble as foreign material

Any types including autoanti-
gens and toxins

Speed 1—2 weeks

2—6 months

>10 weeks

<100 ug (including antigen

Amount of antigen required used for ELISA)

>Hundreds of ug-mg

>Hundreds ug

Type of antibody Full antibody

Full antibody

Phage antibody

Automation Suitable

Difficult

Possible

Required facility Basic laboratory facility

Animal facility

Recombinant DNA facility

Customization of designed

Convertible to IgG type
antibody

(mouse and human)

Possible by recombinant
DNA technique

Possible by recombinant
DNA technique
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Fig. 6. Design of Anti-FITC Monoclonal Antibody by ADLib System
FITC is conjugated with bovine serum albumin (BSA), and then FITC/BSA-conjugated magnetic beads are subjected to ADLib system. The obtained antibo-
dies specifically reacted with FITC-conjugated rabbit IgG, but not with rabbit IgG alone at all. Thus, the antibodies is expected to have specificity to the FITC hap-

ten.
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