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Abstract
There is increasing evidence for epistatic interactions between gene products (e.g. KIR) encoded
within the Leukocyte Receptor Complex (LRC) with those (e.g. HLA) of the Major
Histocompatibility Complex (MHC), resulting in susceptibility to disease. Identification of such
associations at the DNA level requires comprehensive knowledge of the genetic variation and
haplotype structure of the underlying loci. The LRC haplotype project aims to provide this
knowledge by sequencing common LRC haplotypes.
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The leucocyte receptor complex (LRC) on chromosome 19q13.4 encodes multiple clusters
of natural killer receptors and related molecules belonging to the immunoglobulin
superfamily (1, 2). These include the killer immunoglobulin-like receptors (KIR), the
leucocyte immunoglobulin-like receptors (LILR) and the leucocyte-associated
immunoglobulin-like receptors. Of these, KIRs are the most widely studied receptor because
of their high levels of polymorphism, giving rise to multiple haplotypes, and because of the
increasing appreciation of their role in human health and disease (3, 4).

Following the example of sequencing haplotypes from the major histocompatibility complex
region (5-7), the LRC Haplotype Project aims to determine the complete DNA sequences of
multiple haplotypes, with initial focus on the KIR and LILR clusters and flanking
framework loci (spanning approximately 1.0 megabase). Depending on the presence/absence
of certain KIR genes, the resulting haplotypes can be subdivided into two groups: A and B
(8), and representatives of both groups will be analysed. The resources generated as part of
this project will be made publicly available from the project web site (http://
www.sanger.ac.uk/HGP/Chr19/LRC/) and will include clones, contig maps, genomic
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sequences, annotation and a catalogue of all single nucleotide polymorphisms (SNPs) and
deletion/insertion polymorphisms.

The LRC Haplotype Project web site, shown in Figure 1, includes a colour-coded table of
haplotypes linked to the ImMunoGeneTics (IMGT)/human leucocyte antigen (HLA)
database (http://www.ebi.ac.uk/imgt/hla/) where appropriate. At the time of writing, data
were available from two consanguineous cell lines (PGF, COX). Although both these cell
lines are homozygous for HLA, KIR typing suggests that COX carries both group A and B
haplotypes, while PGF has two different A haplotypes. It is our intention to sequence
sufficient clones from each cell line to resolve these haplotypes.

A side menu on the web site allows access to pages for the following, among others: Links
(including IPD-KIR http://www.ebi.ac.uk/ipd/kir; and Vega http://vega.sanger.ac.uk
databases), Progress map, Help, Sequence and Variation data, which will be populated
during the project. The Progress map provides detailed (clickable) clone and contig
information for each haplotype. Further haplotypes will be added as and when available. The
sequencing progress to date, shown in Figure 2, is colour coded and illustrates the targeted
LRC region between the genes CNOT3 and NCR1. The individual BACs from the
CHORI-501 library (for PGF) and CHORI-502 (for COX) can be requested from BACPAC
resources (http://www.chori.org/bacpac/). The consortium aims to update the web site
regularly.

The resource described here represents a general framework for LRC-linked, and especially
KIR-linked, association studies. The LRC Consortium welcomes future collaborations
involving the analysis of further haplotypes and disease association studies. While the data
are made available in good faith before publication, some sequences may contain errors and/
or variations inconsistent with single haplotypes. The consortium reserves the right to
primary publication of large-scale analysis of the data and, in particular, large-scale analysis
of the complete LRC haplotypes.
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Figure 1.
Web site of the LRC Haplotype Project (http://www.sanger.ac.uk/HGP/Chr19/LRC/)
showing a colour-coded haplotype table and the accompanying side menu at bottom left.
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Figure 2.
Tiling path of the human LRC. The map includes from left to right: scale bar (dark green)
and scale in kilobases; current reference sequence (pale yellow) spanning 13 clones from
AC012314 to AC011476 (NCBI36 chr19 59300001..60300000); PGF (pale red) and COX
(orange) mapped contig positions and landmark LRC gene symbols (black text on pale-
green background). The BAC clones have been mapped along the LRC and are colour-
coded according to their current sequencing status: finished in red and pre-finishing in
yellow.
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