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Insights into the evolution of B and Rfp-Y -
Two genetically independent Mhc gene clusters in the chicken.

M. Afanassieff!-3, R. Zoorob2, M.M. Millerl, F. Coudert3, and C. Auffray?.

IBeckman Research Institute, City of Hope, Duarte, CA 91010, USA; 2CNRS UPR 420, BP 8,
94801 Villejuif Cedex, France; 3INRA-Tours, Station de PAP, 37380 Nouzilly, France.

The chicken major histocompatibility complex (Mhc) genes are organized in two genetically
independent systems, designated B and Rfp-Y (1), corresponding to cosmid clusters I and
IVII/IV, respectively, on the molecular map of chicken Mhc (2, 3, Miller ef al. submitted). B and
Rfp-Y each contain both class I and class TIB genes. This organization of Mhc genes into two
systems might be of functional significance in chickens and perhaps represents an evolutionary
important alternative way of organizing Mhc genes. To gain insight into the relationship between
the Rfp-Y and B systems, we have sequenced and analysed the two class Lo genes of Rfp-Y and the
the remaining class To gene of B. Previously, only one of the two class I genes in the B system
was sequenced (4). The class I genes of B and Rfp-Y are structurally dissimilar. While the two
genes present within each system are highly similar to each other (about 94% homology in the
coding sequence and 90% homology in the predicted protein sequence), comparisons across the
systems show that the genes in each system are structurally distinct (about 76% homology in the
coding sequence and 62% homology in the predicted protein sequence across the two systems).
Hence, the class Ta genes in B and Rfp-Y can be classified as members of two different gene
families. The class IIf genes in B and Rfp-Y were shown earlier to also be members of two
different gene families (5). These data indicate that B and Rfp-Y may have arisen by duplication
and transiocation of an entire gene region, followed by an additional duplication of individual
class T and class II genes. We are currently analysing the expression of B and Rfp-Y class lux
genes in several tissues of adult chickens by RT-PCR to determine if the organizational and
structural separation of the two system 18 associated with a functional specialization as well. The
first results show that the two class I genes of B system and at least one of the two class I gene of
the Rfp-Y system are expressed.

(1) Briles ef al. (1993) Immunogenetics 37: 408-414.

(2) Guillemot ef al. (1988) EMBO J. 7:.2775-2785.

(3) Miller et al. (1994) PNAS 91:4397-4401.

(4) Kroemer et al. (1990) Immunogenetics 31:405-409.

(5) Zoorob ef al. (1993) Eur. J. Immunol. 23:1139-1145.
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