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Figure 1  Expression of B220 by CD19+ fetal liver cells. Flow cytometry of fetal liver cells at embryonic 
day 15, stained with antibodies to CD19, CD43 and B220, showing coexpression of CD19 and B220 by 
gated CD19+CD43+ cells. Numbers above outlined areas indicate percent B220lo–neg cells as a fraction of 
CD19+ cells (mean ± s.d.; five fetuses per group). *, P = 0.0012.

Vieira et al. reply:
Jensen et al. analyzed the fetal livers of mice 
doubly deficient in IL-7 and the TSLP recep-
tor (Il7–/–Tpte2–/– mice) at embryonic day 
17.5. They conclude, in contrast to our con-
clusions1,2, that the cytokine TSLP is not 
important in IL-7-independent B cell lym-
phopoiesis. They base their conclusion on 
the apparent observation that the number of 
precursor B cells is identical in the fetal livers 
of Il7–/– and Il7–/–Tpte2–/– mice at embryonic 
day 17.5. Additionally, they demonstrate that, 
as expected3,4, single-knockout mice deficient 
only in the TSLP receptor show no obvious 
impairment in fetal liver lymphopoiesis at 
embryonic day 17.5.

Their analysis of pro–B cells and pre–B cells 
relies on gating for B220+ cells distinguished 
by the amount of CD43 expression (although 
this separation seems fairly arbitrary in their 
figure). This definition excludes the popula-
tion of B220lo–neg B cell precursors described 
before5 and is problematic for two reasons. 
First, CD19+B220lo–neg precursors are found 
in fetal liver5, are more highly represented in 
the fetal livers of Il7–/– mice than in controls 
by embryonic day 15 (Fig. 1) and give rise to B 
lymphocytes in response to TSLP at high fre-
quency5 (data not shown). Therefore, before 
any conclusions can be drawn from the data 
obtained using the mice analyzed by Jensen et 
al., it is essential to know whether this popula-
tion of CD19+ B220lo–neg pro–B cells is reduced 
when TSLP signaling is impaired. Second, no 
information is provided on the frequency at 
which the cells identified by Jensen et al. as B 
cell precursors were capable of generating B 
lymphocytes, either in vitro or in vivo. Direct 
comparison of such frequencies in Il7–/– and 
Il7–/–Tpte2–/– mice with identical genetic back-
grounds is necessary. More detailed analysis 
of the double-knockout mice, including data 
obtained at later time points, is therefore 
needed before it is known whether or not pro–B  
cells are much lower in number in such mice 
compared to Il7–/– mice. Given these issues, the 
conclusion of Jensen et al. is unsupported.

Furthermore, we are of the opinion that 
their conclusion that “Flt3L rather than TSLP 
is the key regulator of IL-7-independent B lym-
phopoiesis” would be firmly grounded only if 
fetal liver precursors were able to differentiate 
into B lymphocytes in the presence of Flt3L 
and in the absence of IL-7 and TSLP. However, 
pro–B cells do not differentiate into B cells at 
any detectable frequency when cultured with 
Flt3L alone (data not shown). Because Flt3 is 

not detected on pro–B cells, it seems likely to 
us that the small number of B lineage cells that 
are nevertheless generated in the combined 
absence of IL-7 and TSLP was due to the action 
of Flt3L on precursors before the pro–B cell 
stage. Nevertheless, fetal liver hematopoietic 
stem cells also do not form B cell colonies in 
response to Flt3L alone (data not shown).

Whether or not the fetal livers of doubly 
deficient (Il7–/–Tpte2–/–) mice at embryonic 
day 17.5 have fewer pro–B cells than do singly 
deficient (Il7–/–) mice, our work showed that 
when TSLP signaling is present (as in γc-defi-
cient or IL-7-deficient mice), ten times more 
B lymphocytes are generated than when only 
Flt3L signals are available1. In addition, other 
published data4 support our interpretation. 
That study found that the residual population 
of splenic B220hi B lymphocytes present in 
Jak3–/– mice (lacking IL-7 signaling) is absent 
when the TSLP receptor is additionally knocked 
out in these mice, whereas the population of 
bone marrow B220lo cells (comprising natural 
killer, dendritic and other non–B lineage cells6) 
is unaffected4. As Jak3 is involved in non-IL-7 
signaling pathways, Jensen et al. could exclude 
the possibility of their involvement by simply 
counting the B cells in adult Il7–/–Tpte2–/– mice 
and comparing that to the number of B cells 
in Il7–/– mice of identical genetic background. 
Notably, by embryonic day 17.5, there is a statis-
tically significant reduction in the number of B 
lymphocytes in the fetal livers of Il7–/–Tpte2–/–  
mice relative to that of Il7–/– mice.

We therefore see no reason at this point to 
modify our conclusion that TSLP is the main 
factor driving the IL-7-independent generation 

of B cells. Although our work has focused on 
the factors that drive the proliferation and dif-
ferentiation of pro–B cells and pre–B cells, we 
have never proposed that TSLP, as a single fac-
tor, could generate B lymphocytes. Like Jensen 
et al., we have analyzed mice doubly deficient 
in Flt3L and IL-7 and have found that Flt3L is 
indeed essential to the TSLP-driven generation 
of B cells (data not shown; Flt3l–/– mice from 
S.E. Jacobsen, Lund University). Other factors 
are certainly involved in and even essential for 
hematolymphopoiesis.

Paulo Vieira1, Christian Voβhenrich2, Ana 
Cumano1, Werner Müller3, James P Di Santo2, 
Ana Pereira de Sousa1 & Ana Inés Lalanne1

1Unité du Développement des Lymphocytes, 
INSERM U668, Institut Pasteur, 75724 Paris 
Cedex 15, France. 2Unité des Cytokines et 
Développement Lymphoïde, INSERM U668, 
Institut Pasteur, 75724 Paris Cedex 15, 
France. 3Faculty of Life Sciences, University of 
Manchester, Manchester M13 9PT, UK. 
e-mail: pvieira@pasteur.fr

COMPETING INTERESTS STATEMENT
The authors declare no competing financial interests. 

1. Voβhenrich, C.A., Cumano, A., Muller, W., Di Santo, 
J.P. & Vieira, P. Nat. Immunol. 4, 773–779 (2003).

2. Voβhenrich, C.A., Cumano, A., Muller, W., Di Santo, J.P. 
& Vieira, P. Proc. Natl. Acad. Sci. USA 101, 11070–
11075 (2004).

3. Al-Shami, A. et al. J. Exp. Med. 200, 159–168 
(2004).

4. Carpino, N. et al. Mol. Cell. Biol. 24, 2584–2592 
(2004).

5. Montecino-Rodriguez, E., Leathers, H. & Dorshkind, K. 
Nat. Immunol. 7, 293–301 (2006).

6. Carvalho, T.L., Mota-Santos, T., Cumano, A., 
Demengeot, J. & Vieira, P. J. Exp. Med. 194,  
1141–1150 (2001).

CORRESPONDENCE
©

20
07

 N
at

u
re

 P
u

b
lis

h
in

g
 G

ro
u

p
  

h
tt

p
:/

/w
w

w
.n

at
u

re
.c

o
m

/n
at

u
re

im
m

u
n

o
lo

g
y


	Reply to “TSLP-mediated fetal B lymphopoiesis?”
	References


