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Qa-2 EXPRESSION IN THE ADULT MURINE THYMUS

A Unique Marker for a Mature Thymic Subset!
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The MHC Ag, Qa-2, is expressed on all peripheral
T cells, a subset of bone marrow cells, and to a
lesser extent on B cells. The Qa-2 Ag is also ex-
pressed on 5 to 6% of normal adult murine thymo-
cytes. Through the use of flow cytometry, counter-
flow centrifugal elutriation and acridine orange
staining, we have analyzed the cell surface pheno-
type, cell size, and cell cycle status of this thymic
population. Our studies indicate that Qa-2* thymo-
cytes are large, non-mitotic, G, cells which have the
cell surface phenotype of CD5*, CD3*, J11d"° and
lack receptors for peanut agglutinin. This popula-
tion can be further subdivided into three categories;
CD4%/CD8", CD47/CD8*, and CD4~/CD8". These data
indicate that Qa-2 surface expression can only be
detected on thymocytes in the final stages of differ-
entiation. The Qa-2 Ag can be used as a cell surface
marker to identify a unique subset of mature thy-
mocytes.

The identification of small thymic subsets and their
role in T cell differentiation has been an area of intense
investigation. The importance of this area lies in the fact
that thymic education accounts for the selection of pe-
ripheral T cells which have the ability to recognize and
respond to foreign Ag in the context of MHC but are
tolerant to the presentation of self-Ag (1, 2). Many details
of this selection and differentiation process remain a
mystery. According to our present understanding, the
differentiation process begins with a precursor thymo-
cyte population (3). These immature cells are able to re-
colonize an irradiated thymus and are characterized by
their lack of expression of the T cell Ag CD4 and CDS,
and their low level of CD5 expression (4). According to
current models the progeny of this stem cell population
undergo a series of selection events which give rise to the
different cell types found in the thymus. One of these
events is a negative selection step during which thymo-
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cytes bearing inappropriate TCR complexes, such as self-
reactive cells, are eliminated (5, 6). The thymocytes that
have been selected for elimination are most likely con-
tained within the cortical population characterized by the
expression of both CD4 and CD8, and their small size (7).
However, a minority of thymocytes is spared from the
deletion pathway and undergo further differentiation,
acquiring a cell surface phenotype characteristic of pe-
ripheral T cells, i.e., Thy-1*, CD5*, and either CD4*/CD8"
or CD47/CD8" (8, 9). Within this phenotypically mature
population are contained all thymocytes capable of dis-
playing T cell functions (8-11). Consequently this mature
population is likely to contain all of the thymocytes that
will exit the thymus and participate in the peripheral
immune response (10, 11). It has become a priority to
distinguish the different subsets of thymocytes that
make up the mature population to learn the requirements
that must be achieved before a cell can exit the thymus.

The cell surface form of Qa-2 is a 40,000 M, glycopro-
tein anchored in the cell membrane by means of a phos-
phatidylinositol bearing glycolipid (12-14). This non-
polymorphic class I Ag is expressed on all peripheral T
cells and to a lesser extent on peripheral B cells (15, 16).
It has been known for some time that a small population
of thymocytes also express this determinant (15, 17}. It
was therefore hypothesized that this Qa-2* thymic subset
might describe a population of thymocytes similar to
peripheral T cells in phenotype and function. This idea
was supported by the recent studies performed by Rabi-
nowitz et al. (18) in which it was demonstrated that the
Qa-2" thymocytes are contained within the steroid resist-
ant fraction of cells, that they all express high levels of
CD5 and that they can be found in both CD8* as well as
CD8~ subsets of thymocytes. Furthermore, depletion
studies showed that removal of Qa-2* cells eliminated the
ability of thymocytes to generate an effective CTL re-
sponse (18). All of these data indicate that the Qa-2*
thymocytes are most likely members of the mature
thymic population.

To identify the precise position occupied by Qa-2* cells
in the spectrum of T cell programing and differentiation,
we performed flow cytometric analyses of the cell surface
phenotype, relative cell size, and the cell cycle status of
this thymic subset. By correlating the characteristics of
Qa-2" thymocytes with those of other mature subsets we
have shown that the Qa-2* thymocytes are a subset
contained entirely within the mature thymic population,
and that the expression of Qa-2 can be used as a criteria
by which phenotypically mature thymocytes can be fur-
ther subdivided.









