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Fig. 4 Association between the ratio of CD41" MNCs and absolute
IPF. The ratio of CD41" MNCs was significantly correlated with
absolute IPF (r = 0.39, P = 0.01)

All of the neonates analyzed in the present study with
platelet counts of <150 x 10°/uL at birth (n = 11) showed
thrombocytopenia during their clinical course (Table 3). In
contrast, 10 neonates with a normal platelet count at birth
developed early thrombocytopenia. The percentage of
CD41" MNCs in these neonates was significantly lower
than that in non-thrombocytopenic neonates even though
the IPF percentage did not differ significantly between the
two groups (Table 3). These observations suggest that
measurement of circulating CD41" MNCs may be more
sensitive than that of IPF percentage for predicting
thrombocytopenia during the clinical course.

Approximately 20-25% of cases of neonatal thrombo-
cytopenia require one or more platelet transfusions. Sig-
nificant variability is found in neonatal transfusion
practices among institutions and among individual neo-
natologists. Several groups have published guidelines for
the administration of platelet transfusions to neonates
based on platelet count and on whether the infant is term
or preterm, scheduled for an invasive procedure, or
exhibiting active bleeding [22]. However, only very lim-
ited evidence is available to guide transfusion decisions.
Clinical studies are now exploring how changes in platelet
count are related to the different causes of neonatal
thrombocytopenia [6]. The correlations observed between
the platelet count nadir and percentages of CD41" MNCs
or IPF may support a prediction of early onset thrombo-
cytopenia. Our analysis of CD41" cells and IPF per-
centage in peripheral blood may be useful in deciding
whether transfusions are required in thrombocytopenic
neonates.

In conclusion, the present study showed that the
majority of cases of early thrombocytopenia were associ-
ated with a reduced percentage of circulating megakaryo-
cytes and their precursors as well as increased IPF

@ Springer

percentage at birth. This study may be helpful in eluci-
dating the origin of early onset neonatal thrombocytopenia.
Further studies are necessary to clarify the pathophysiology
of early thrombocytopenia and the mechanism underlying
the limited megakaryopoiesis in neonates.
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Although internal ribosome entry site (IRES)-mediated translation is considered important for proper
cellular function, its precise biological role is not fully understood. Runx1 gene, which encodes a
transcription factor implicated in hematopoiesis, angiogenesis, and leukemogenesis, contains IRES sequences
in the 5’ untranslated region. To clarify the roles of the IRES element in Runx1 function, we generated knock-
in mice for either wild-type Runx1 or Runx1/Evil, a Runx1 fusion protein identified in human leukemia. In
both cases, native promoter-dependent transcription was retained, whereas IRES-mediated translation was

Keywords: . . .

,nf’emal ribosome entry site (IRES) eliminated. Interestingly, homozygotes expressing wild-type Runx1 deleted for the IRES element
Runx1 (Runx14/RES/AIRESY died in utero with prominent dilatation of peripheral blood vessels due to impaired
Runx1/Evil pericyte development. In addition, hematopoietic cells in the Runx12/RES/ARES fota] Jiver were significantly

Angiogenesis
Hematopoiesis
Leukemogenesis

decreased, and exhibited an altered differentiation pattern, a reduced proliferative activity, and an impaired
reconstitution ability. On the other hand, heterozygotes expressing Runx1/Evil deleted for the IRES element
(Runx1*/REARES) were born normally and did not show any hematological abnormalities, in contrast that
conventional Runx1/Evil heterozygotes die in utero with central nervous system hemorrhage and Runx1/
Evil chimeric mice develop acute leukemia. The findings reported here demonstrate the essential roles of the
IRES element in Runx1 function under physiological and pathological conditions.

© 2010 Elsevier Inc. All rights reserved.

Introduction

Regulation of protein synthesis plays an essential role in the
control of proper gene expression. In eukaryotic cells, there are two
major mechanisms for translation initiation; i) conventional 5’ cap-
dependent mechanism, and ii) recently discovered 5’ cap-indepen-
dent, internal ribosome entry site (IRES)-mediated mechanism
(Meijer and Thomas, 2002; Pickering and Willis, 2005). The IRES is a
cis-acting element that initiates protein translation through the direct
recruitment of ribosomes to an mRNA (Stoneley and Willis, 2004;
Holcik and Sonenberg, 2005; Spriggs et al., 2008). The IRES was
originally identified in virus genomes as an element that allowed
efficient production of viral proteins, and subsequent studies revealed
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that similar IRES sequences (termed “cellular IRES” sequences) exist
within the 5’ untranslated region (UTR) of a number of eukaryotic
cellular mRNAs (Stoneley and Willis, 2004; Holcik and Sonenberg,
2005; Spriggs et al., 2008). Functional studies demonstrated that
cellular IRES-mediated translation prevails under conditions when
cap-dependent translation is compromised, such as hypoxia, heat
shock, irradiation, apoptosis, and tumorigenesis (Stoneley and Willis,
2004; Holcik and Sonenberg, 2005; Spriggs et al., 2008). Nevertheless,
the precise roles of IRES-dependent translation under physiological
and pathological conditions remain to be determined.

Runx1 (also called AML1, CBFA2, or PEBP2a) is a transcription
factor essential for hematopoiesis and angiogenesis during embryo-
genesis (Suda and Takakura, 2001; Downing, 2003; Blyth et al., 2005;
Mikhail et al, 2006). Disruption of the Runx1 gene results in
embryonic lethality at approximately 12.5 days post-coitum (dpc),
and leads to central nervous system (CNS) hemorrhages, due to a
complete lack of definitive hematopoiesis (Okuda et al., 1996; Wang



