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ABSTRACT

Mucleophosmin (NPM1/B23) is a nucleolar protein
imipli in growth is i in
which the RNA binding achvlly of plays essen-
tial roles in The C
globular domain (CTD) of B23 has been believed to
be the RNA binding domain because the splicing
variant B23.2 lacking the CTD binds cunsld.lably
less i to RNA. , the
of target RNAs by B remains poorly understood.
Herein, we report a novel mechanism by which
recognizes specific RNA targets. We observed
that the llmlmlu' retention of B23.3 lacking the
basic region of .1 was lower than that of B23.1
bncausn of its low RNA bmdmg activity. Circular
that the
basic region and adjacent acidic regions of B23
are intrinsically disordered regions (IDRs).
Biochemical analyses revealed that the basic IDR
alone strongly binds to RMA with low specificity.
The excessive RN.A binding activity of |:I|a hssx:
IDR was by intr;
with the acidic IDR of B23. Chemical cluss-lmkmg
cxp-nm-ntx and labeling of bij
d teil
inter- and intr;
the two IDRs contribute to the regulation of the
RMA binding activity of CTD to control the cellular
localization and functions of B23.

that the

INTRODUGCTION

The hiological activities of proteins are often exerted
by structurally ordered domains; therefore, structure-
function analyses have been central in understanding
several biological processes. However, recent siudies
have documented that the structurally disordered flexible

domain in the native state [intrinsically disordered regions
{IDRs)] play crucial roles in the regulation of protein-
protein and protein-nucleic acid interactions (1), The
IDRs often adopt a structured conformation on binding
to their target molecules. For example, the N-terminal
transactivation domain in the transcription factor p33 is
intrinsically disordered and folded on binding to the Taz2
domain of the co-activator, p300 (2). In addition, several
DNA hinding proteins containing #inc fingers, helix-loop-
helix moif and homeodomains have N- or C-terminal
extended IDRs that assist efficient recogniion and
binding o target sequences (3). Furthermore, various
post-translational modifications occur in the IDRs, sug-
gesting that the IDRs play an integral role in regulation
of the protein functions (4).

The nucleclar phosphoprotein NPM1/B23 is involved
in the regulation of pre-ribosome RNA (rRNA) transcrip-
tion, processing and pre-ribosome transport (5-7). In
additon, B23 plays important roles in the regulation of
centrosome  duplication (8), genomic stability (9) and
response to cellular stresses (10). Because of its wide
range of functions, the deregulation of B23 functions is
closely associated with mmorngenesis (10). Mutations of
the C-terminal domain (CTD) of B23 are lrequently
observed in normal karyotype adull acute myeloid
leukemia (11). Moreover, B23 overexpression is often
observed in solid tumors (12-17). Therefore, it is crucial
to understand the mechanism of B23 action.

We previously identified B23 as a factor involved in
adenovirus chromatin remodeling (18). B23 was found
to be involved not only in adenovirus chromatin
remodeling but also in the regulation of the eellular
rRNA gene chromatin to stimulate transcription (5). B23
mainly localizes in the nucleolus but shuttes between the
nucleolus, nucleoplasm and cytoplasm. Three splicing
variants of B23 were reported to be expressed in human
cells (19) (see Figure 1A). B23.1 is the longest variant and
the most studied protein among the B23 variants; B23.2
has 259 amino acids and lacks the C-terminal 35 amino
acids (dark gray bar with black dots); the third variant,
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