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A New Look at Syk in ab and gd
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development of precursors during fetal life (6). Allophenic chime-
ras generated by aggregatingSyk2/2 and recombination-activating
gene (RAG) 22/2 morulae confirmed the essential role for Syk in
DETC development, but also found a severe reduction in gut IEL
gd T lymphocytes (in contrast to splenicgd T cells), suggesting
that thesegd T cells also rely on Syk (12).Zap702/2 mice also fail
to generate intestinalgd T lymphocytes and develop morpholog-
ical abnormal DETC, while othergd T lymphocytes develop rel-
atively normally (13). Altogether, these results indicate thatgd T
cell subsets may have differential requirements for Syk
family PTKs.

The RAG22/2 blastocyst complementation system has facili-
tated the study of genes involved in lymphoid development (14).
However, results obtained using somatic chimeras generated by
irradiation and hematopoietic stem cell (HSC) reconstitution have
to be interpreted with caution, especially with regard to the lack of
development of a given lymphocyte subset. Simply stated, when
the donor (i.e., mutant) cell population is confronted by the host
one, the two lymphoid populations will compete for growth factors
and developmental niches. Among HSCs, it may be that a com-
mitted progenitor has a selective disadvantage due to the lack of a
given gene product and therefore may be competed out by the host
progenitors and fail to differentiate further. This may be the case
for intraepithelialgd T cells deriving fromSyk2/2 HSCs which do
not develop inSyk2/2 allophenic chimeras in the RAG22/2 back-
ground (12). In a situation where the host progenitors are fewer or
are impaired in their own differentiation program, intraepithelial
gd T cells may be generated fromSyk2/2 HSCs. We have devel-
oped a novel alymphoid mouse strain by combining RAG2 and
common cytokine receptorg-chain (gc) mutations (RAG2/gc2/2

mice (15)). The absence of lymphoid progenitors in RAG2/gc2/2

mice provides a situation where competition from host cells should
be negligible. Using this system, we have re-evaluated the effects
of the Syk deficiency on T cell development.

Materials and Methods
Mice and generation of hematopoietic chimeras

C57BL/6, RAG22/2 (RAG2; Ref. 16) and RAG22/2/gc2/2 (RAG2/gc;
Ref. 15) mice were maintained in specific pathogen-free conditions at a
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RAG2 chimeras (Table I and Fig. 1A). A plausible explanation for
the lower thymic reconstitution of RAG2 mice bySyk2/2 FL-HSC
relates to the higher numbers of early lymphoid precursors present
in RAG2 mice (15). Indeed, most cells found in the thymi of
Syk2/2 3 RAG2 chimeras were CD42CD82 (double negative
(DN); see Fig. 1A) that were host derived (negative for H-2d; Fig.
1B). Furthermore, wt FL-HSC generated 100-fold greater total thy-
mocyte numbers in the RAG2 recipient mice compared with the
Syk2/2 FL-HSC (Table I), despite the presence of host RAG2 DN
cells, whereas only 2-fold fewer thymocytes were detected in
RAG2/gc recipient mice generated fromSyk2/2 FL-HSC (Table I
and Fig. 1A). These results demonstrate that Syk-deficient HSC
can only poorly compete against the resident RAG2 thymic pre-
cursors and suggest a novel role for Syk in early T lymphoid de-
velopment, which could be appreciated in the competitive RAG2
environment, using this irradiation protocol (0.3 Gy).

We further analyzed early T cell development in the absence of
Syk (Fig. 2). For this purpose, early T cell precursors (defined as
CD32CD42CD82TCRab2TCRgd2B2202 thymocytes) from wt
or Syk2/2 FL-HSC3 RAG2/gc chimeras were stained for ex-
pression of CD44 and CD25. Previous studies have shown that
immature thymocytes differentiate along the following pathway:
CD441CD252 3 CD441CD251 3 CD442CD251 3
CD442CD252
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(reviewed in Ref. 30). Previous studies have reported that the in-
testinal intraepithelialgd T cells are severely reduced inSyk2/2

aggregation chimeras (12). We hypothesized that competition with
host lymphoid precursors might have blocked Syk-deficient IEL
development in those experiments and, to test this hypothesis, we
compared reconstitution of the intestinal IEL pool in RAG2 and
RAG2/gc mice injected with FL-HSC (Fig. 4). Although it is dif-
ficult to accurately quantitate numbers of IELs, they are best ex-
pressed as a ratio to epithelial cells. Overall IEL development was
similar in wt andSyk2/2 FL-HSC3 RAG2/gc chimeras, with an
average of 14–15 IELs/100 epithelial cells. Almost half of the
IELs were defined asgd T cells in both RAG2 and RAG/
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