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INTRODUCTION AND OBJECTIVES

« A major obstacle to advances in veterinary immunology and
disease research is the lack of sufficient immunological reagents
specific for veterinary animal species. In 2006, U. S. Veterinary
Immune Reagent Network (VIRN) Consortium (www.vetimm.org)
was developed to develop immune reagents against major
veterinary and aquatic animal species.

« The initial priority list for poultry immune reagent development
was focused on developing immune reagents against chicken
cytokines and chemokines.

» This poster will report our progress with the poultry immune
reagent development efforts of the U. S. VIRN from August 2006
to July 2011.

 During this period, 28 cytokine and chemokine genes have been
cloned and recombinant cytokines become commercially available
through the Kingfisher Biotechnology laboratory
(www.kKingfisherbiotech.com).

 In addition, transformed cell lines with a transient expression of
cell surface molecules of CD25, CD80, CD83 and CD86 have been
developed and these cells were used to immunize mice for mouse
monoclonal antibodies (mAb) production.

« Because there are very few established chicken cell lines which
can be used in /n vitro cytokine/chemokine bioassays for poultry,
validation of biological activity of recombinant chicken cytokines
was carried out using primary lymphocytes and macrophages.

» Several stable mouse hybridomas secreting mAb against major
chicken cytokines have been developed for immunoassay
development.

These immune reagents will serve as valuable tools for
basic and applied research in poultry immunology.
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METHODS

Cytokines and chemokines

- 28 genes of chicken cytokine and chemokines (IL-1(, IL-2, IL-4,
IL-6, IL-7, IL-10, IL-12p35, IL-12p40, IL-15, IL-16, IL-17D, IL-17F,
IL-18, IL-21, IL-22, GM-CSF, IFN-y, TNFSF15 (TL1A), LITAF, LT,
CCL4, CCL20, CXCL14, MIF, IL1R, IL-7R, IL-10R-B, IL-17R, IL-21R)
have been cloned.

- The full-length genes were used for production of recombinant
proteins in £. coli expression system.

- The full-length genes also have been sent to Kingfisher
Biotechnology Laboratory (KF) for production of recombinant
proteins in Pichia pastoris expression system.

- Some of their functional activities were measured in bioassays

using chicken primary macrophages and lymphocytes or chlcken \
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Monoclonal antibody (mAb) b e

- BALB/c mice (6-week-old, Taconic Laboratories, Germantown,
NY) were immunized intraperitoneally with 50 ug of purified
antigen protein (Ag) combined with Gerbu adjuvant (Accurate
Chemical, Westbury, NY).

- Animals were boosted intraperitoneally with 25 ug of the
antigen/adjuvant emulsion at days 14 and 21, followed by
injection of 25 ug of Ag alone on days 28, 29, and 30.

- Mice were euthanized and spleen lymphocytes were fused with
non-secreting mouse myeloma X63-Ag8.653 cells 3 days after the
final boost.

- Hybridomas were selected in medium supplemented with HAT
(Sigma, St. Louis, MO) and supernatants were screened for
binding to CHO cells expressing ¢hAg/1gG4 using a FACSCalibur
flow cytometer (BD, Franklin Lakes, NJ).

- Each mAb was used for determination of the molecular size,
immunolocalization, and functional activity assay.
¥

Polyclonal antibody (pAb) .

- New Zealand white Rabbits (3 months of age) were used.

- Subcutaneous injection was made in the loose skin behind the
neck and shoulders.

- Polyclonal Abs have been used to develop chicken cytokine assay
kit using capturing method.
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PROGRESSIVE RESULTS

Table 1. Cytokine, chemokine, and cell surface marker
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CD83 pCR.2.1 XM_418929 648 mAb Fig. 3. Chemotaxis bioassays for recombinant cIL-16 (A) and MIF (B, C). Chicken Fig. 4. mAbs against chicken cytokines (A). Flow cytometric
CDS6 PCR2.1 NM_001037839 852 mAb macrophages were cultured with recombinant proteins and/or its pAb (B). Each  analysis of cACD80-expressing cells (B). CD80/IgG4-CHO
bar represents the mean £ SD (n = 4). Bars not sharing the same letter are cells were stained with the HB2, an anti-human T cell mAb
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ILIR BRI e MR AV, Hefos Fig. 5. Mouse mAb production against chicken IL-2 (A), IL-10, IL-16 (B, C), or IL-15 (D) was carried out and several ng [;fd (I'AI‘_)Z’ E:C[;Slg
IL7R PET32a NM_001080106 1383 stable hybridomas were selected. ~ .
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Table 2. Commercially available
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Fig.1. Bioassays of recombinant cIL-2 (A, B), cIL-10 (C), and cIL-18 (D). Bioassays of recombinant LR ADb
cIL-2 (A, B) by cell proliferation assay. Chicken spleen and PBL blast cells were cultured with the serial '.u;'i
dilutions of recombinant IL-2. Swine IL-13 was used as a negative control. IFN-y transcript expression B ger AR - Accessibility and related inform-
was measured following stimulation of chicken spleen lymphocytes (SPL) with the serial dilutions of 113 ation:
recombinant cytokines. E£. co/F and/or yeast-expressed (Kingfisher) proteins were used for cIL-10 and N _ - Commercially available
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Fig. 2. Mouse mAb response against £. coli (ARS) and yeast-expressed (KF) rIL-18 (A). Expression of
IFN-gamma in splenocytes cultured with IL-18 for 24 hours (B). NO produced in HD11 cells after 48
hours of incubation with supernatants of SPL cultured with IL-18 and mAb for 24 hours (C). Effect of
chCD80 mAb on IL-2 driven lymphoblast cell proliferation (D). Spleen lymphoblast cells (1.0 x 106
cells/ml) were cultured for 48 hr with medium alone or chicken IL-2 plus the indicated dilutions of
cCD80 mAb #112 or an undiluted isotype-matched negative control (NC) mAb. The percent
inhibition of cell proliferation was calculated as described in the Materials and Methods. Each bar
represents the mean = SD value (n = 4). *P < 0.05, **, < 0.01 and ***, P< 0.001.
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