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Tregs maintain self-tolerance and, although they are significantly deficient in pa-
tients with ITP,1-6 it now seems that their antigen-specific counterparts can be gen-
erated de novo from the patient’s other nonregulatory T cells. This may set the
future stage for platelet-induced cellular therapy as a treatment for ITP.

The immune system has evolved several
interactive peripheral regulatory mecha-

nisms to protect against autoimmunity, and it
has become increasingly clear that
CD4�CD25�FoxP3� T regulatory cells
(Tregs) are an important component of this
control.7,8 Their importance in maintaining
peripheral tolerance is exemplified by the ob-
servations, for example, that mutation of
FoxP3 leads to widespread autoimmunity in
the scurfy mouse and immune dysregulation,
culminating in the X-linked syndrome (IPEX)
in humans.7,8 Treg deficiencies have been
found in several autoimmune diseases includ-
ing the autoimmune bleeding disorder, idio-
pathic thrombocytopenic purpura (ITP). It is
currently thought that this deficiency is at the
center of immune dysregulation and stimula-
tion of autoimmune attack.1-6

Tregs can be generally divided into 2 fla-
vors depending on their ontogeny and mode of
action. For example, natural (n) Tregs are
generated in the thymus and are generally an-
ergic to antigenic stimulation but can effec-
tively inhibit proliferation of CD4� T helper
cells via direct cell contact.7 Thus, the ability
to isolate these nTregs holds the promise of
immunosuppressive therapy, however, since
they constitute only 3% of circulating CD4�

T cells, their numbers are far too small to be
clinically effective. On the other hand, induc-
ible (i) Tregs can be generated in the periphery

from nonregulatory CD4�CD25� T cells and,
although they share the phenotype and in vitro
suppressive activities of nTreg, they are acti-
vated in an antigen-specific fashion. Nonethe-
less, although iTregs can be induced from
CD4� T cells, less is known about whether
these cells function in healthy subjects or more
importantly, whether they could be expanded
from the peripheral blood of patients with
autoimmune diseases known to be associated
with deficiencies in Tregs.1-7 In this issue,
Zhang and colleagues address the latter possi-
bility by studying whether iTregs could be
stimulated in vitro from the peripheral blood
of patients with ITP and whether the in vitro
expanded cells were functional.9 What they
found is fuel for the notion that ITP is not only
a complex immunoregulatory disorder involv-
ing several cellular and soluble elements, but
that perhaps an effective autologous cellular
therapy for ITP could be developed.

The authors studied 41 newly diagnosed
patients with chronic ITP. They found that
platelet glycoprotein (GP)–specific induced
iTregs could be generated de novo from
nonregulatory CD4�CD25�CD45RA� cells
and could mediate both antigen-specific and
linked suppression of proliferating anti-
platelet CD4� T helper cells in vitro. Using
a series of culturing techniques, they more
importantly demonstrated that the ex-
panded iTregs mediated their suppressive

effects on T cells by actually modulating the
T-cell stimulatory capacity of dendritic cells
(DCs). This modulating effect was depen-
dent on the presence of TGF-�, a potent
immunosuppressive and tolerance-inducing
cytokine. In an attempt to determine how
the iTregs modulated DCs, they performed
a genome-wide assessment of the DCs using
microarrays and found that Toll-like recep-
tor, Notch, and TGF-beta signaling path-
ways were related to the DC’s ability to
invoke suppression. How these particular
signaling pathways within the iTreg-
modified DCs affect the changes in their
T-cell stimulatory capacity is still not
known but these pathways are known to be
intimately associated with both pro- and
anti-inflammatory responses. It may be that
the balance between these intracellular DC
pathways ultimately controls the develop-
ment of platelet autoimmunity. These find-
ings not only increase our knowledge of how
platelet-specific T-cell responses are regu-
lated in patients with ITP but they shed
light on the potential of producing antigen-
specific iTregs from the patients in vitro for
the purpose of antigen-targeted cellular
immunotherapy.

Conflict-of-interest disclosure: The author
declares no competing financial interests. ■

REFERENCES
1. Liu B, Zhao H, Poon MC, et al. Abnormality of
CD4(�)CD25(�) regulatory T cells in idiopathic throm-
bocytopenic purpura. Eur J Haematol. 2007;78:139-143.

2. Ling Y, Cao X, Yu Z, et al. Circulating dendritic cells sub-
sets and CD4�Foxp3� regulatory T cells in adult patients
with chronic ITP before and after treatment with high-dose
dexamethasome. Eur J Haematol. 2007;79:310-316.

3. Sakakura M, Wada H, Tawara I, et al. Reduced
Cd4�Cd25� T cells in patients with idiopathic thrombo-
cytopenic purpura. Thromb Res. 2007;120:187-193.

4. Olsson B, Ridell B, Carlsson L, Jacobsson S, Wadenvik
H. Recruitment of T-cells into bone marrow of ITP patients
possibly due to elevated expression VLA-4 and CX3CR1.
Blood. 2008;112:1078-1084.

5. Stasi R, Cooper N, Del Poeta G, et al. Analysis of regu-
latory T cell changes in patients with idiopathic thrombocy-
topenic purpura receiving B-cell depleting therapy with
rituximab. Blood. 2008;112:1147-1150.

6. Yu J, Heck S, Patel V, et al. Defective circulating CD25
regulatory T cells in patients with chronic immune throm-
bocytopenic purpura. Blood. 2008;112:1325-1328.

7. Roncarolo MG, Gregori S, Battaglia M, Bacchetta R,
Fleischhauer K, Levings MK. Interleukin-10-secreting
type 1 regulatory T cells in rodents and humans. Immunol
Rev. 2006;212:28-50.

8. Bluestone JA, Abbas AK. Natural versus adaptive regu-
latory T cells. Nat Rev Immunol. 2003;3:253-257.

9. Zhang X-L, Peng J, Sun J-Z, et al. De novo induction
of platelet-specific CD4�CD25� regulatory T cells from
CD4�CD25� cells in patients with idiopathic thrombocyto-
penic purpura. Blood. 2009;113:2568-2577.

blood 1 2 M A R C H 2 0 0 9 I V O L U M E 1 1 3 , N U M B E R 1 1 2373

D
ow

nloaded from
 http://ashpublications.net/blood/article-pdf/113/11/2373/1479226/zh801109002373.pdf by guest on 02 June 2024

https://crossmark.crossref.org/dialog/?doi=10.1182/blood-2009-01-197574&domain=pdf&date_stamp=2009-03-12

