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Final Report
N00014-85-0004
"Molecular Approaches to Selective Immunization"

The goals for the contract referenced above were to establish cDN& cloning
and sequencing technology that would permit evaluation of sequences from cells
differing by certain well-deslgnated Dw specificities on homozygous typing cells
(HTC*). The specific scientific question to be answered was to evaluate DNA
sequence variation that existed between alleles of a DR 8 locus (known to be
polymorphic) among HTCs that all express the same serologically-defined
specificity, but that differed with regard to the specificities recognized by T
cells, i.e. defined by HTCs in the primary mixed leukocyte culture (MLC). It was
reasoned In the application that differences between such HTCs might be of a
lesser extent than those found between DR 8 sequences from cells expressing
different serologically-defined DR antigens, and that this lesser polymorphism
might be, thus, more readily related to the sequence variation underlying T cell
recognition.

One difficulty that potentially existed in the proposed studies was to
differentiate between the two DR 0 genes that can be expressed in DR4 haplotypes,
the particular haplotype that we proposed for study. These are referred to as DR
01 and DR 02. It is known that the DR 02 gene is relatively invariant.
Fortunately, based on a number of different lines of investigation, we were able
to conclude that alleles we studied were alleles of the DR 01 locus, the
polymorphic locus thought to encode not only the allelism encoding the
serologically-defined DR specificities, but also that carrying much of the
polymorphism seen by T lymphocytes.

Our results fully answered the first, and fundamental question that we posed
for the contract. Namely, we were able to define three alleles of the DR 01 locus
present in HTCs, all of which type as DR4 but express different Dv specificities
subtypic to DR4, Dr4, Dwl3, and Dwl4. Since the differences between alleles were
minimal, certain conclusions can be reached for some comparisoni.

We used cloning into pUC 9 and sequencing by the dideoxy method. As a
modification, we used the sub-cloning technique of Dale and co-workers.

Assignment of our sequences to DR 01 was based largely on sequences obtained
by Spies and co-workers (see reprint attached) at the genomic level, in which they
were able to clearly identify DR 81 and DR 82 since they were able to compare the
DNA sequences with the N-terminal sequences obtained in proteins isolated with
antibodies of known 01 or 02 specificity. Our sequences were clearly more closely
related to the DR 1 sequence.

We were able to sequence 2 DR 01 genes, one from an RTC-expressing DR4-Dwl4,
and one from an HTC-expressing DR4-Dwl3. In addition, we were able to identify,
using cloned cytotoxic T lymphocytes, the DR components of an HLA haplotype in an
HLA heterozygous cell from which Long and co-workers isolated and sequenced a DR 0
gene. We identified this haplotype as having components of lw4 and, based on
sequence comparisons with the genes that we sequenced, we were able to assign the
sequence obtained by Long to the DR 81 locus as well.

The results, now published in Nature, demonstrate that the three sequences,
i.e. from Dw4, Dwl3, and Dwl4, differ by between I and 3 amino acids at amino acid
positions 71, 74, and 86. These are, thus, in the N-terminal domain. The
sequences for Dw14 and Dwl3 are given in the attached reprint. As can be seen,
these two sequences differ for only a single base pair substitution that results
in a glutamIc acid at position 74 in Dvl3, and an alanine at the same position in
Dwl4. The Dw4 sequence of Long and co-workers differs from those obtained by us
for Dw13 and Dw14 due to a lysine at amino acid 71 (instead of the arginine
present in the Dv14 and Dw13 sequences) and a glycine at position 86 (instead of
the valine present in Dwl3 and Dv14).

We thus feel we have answered the questions that were posed in the contract.
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