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Abstract Nuclear distribution gene C homolog (NudC) is
a highly conserved gene. It has been identified in different
species from fungi to mammals. The high degree of con-
servation, in special in the nudC domain, suggests that they
are genes with essential functions. Most of the identified
genes in the family have been implicated in cell division
through the regulation of cytoplasmic dynein. As for
mammalian genes, human NUDC has been implicated in
the migration and proliferation of tumor cells and has
therefore been considered a possible therapeutic target.
There is evidence suggesting that mammalian NudC is also
implicated in the regulation of the inflammatory response
and in thrombopoiesis. The presence of these other func-
tions not related to the interaction with molecular motors
agrees with that these genes and their products are larger in
size than their microbial orthologous, indicating that they
have evolved to convey additional features.

Keywords Dynein - Cytokinesis regulation -
Nuclear migration - Inflammatory response - PAF

NudC

NudC was first identified as a regulator of nuclear movement
in the asexual reproductive cycle of the filamentous fungus
Emericella nidulans [1]. It is one of the heat-sensitive nud
mutants discovered in E. nidulans which prevent nuclear
migration into the mycelium; nud colonies are severely
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restricted for growth and differentiation. In E. nidulans more
than 14 nud loci have been identified and nine genes have
been cloned. The identification of these genes have revealed
that they code for light, intermediate and heavy chains of
dynein (an actin-associated molecular motor) [1] and ARP1
and p150 components of dynactin complex [2], which reg-
ulates dynein (Fig. 1) [3]. Deletions in nudC gene result in a
more severe phenotype than other nuclear distribution
mutants, profoundly affecting the morphology and compo-
sition of the cell wall and resulting in lethality [4]. Functional
studies have revealed its essential role in the synthesis and
organization of the cell wall [5]. NudC works through the
molecular motor dynein and, together with other Nud genes,
regulates dynein-mediated actions such as vesicle axonemal
transport in neurons [6, 7], perinuclear localization of Golgi
apparatus and lysosomes or endocytic vesicles transport [8],
kinetochores localization and bipolar spindle organization
[9], phagosome movement [10], nuclear transport [6] and
membrane organelles organization [6].

NudC studies have demonstrated that it is required to
maintain the protein levels of NUDF [11]. Thus, some
NudC genomic mutations affect negatively NUDF levels
and its function while overexpression of NUDF reverts the
phenotypic effects caused by NudC mutations [4]. There-
fore, NUDC appears as a post-transcriptional regulator of
NUDF. It has been suggested that NUDC/NUDF complex,
together with another Nud gene product, NUDE [12], plays
a role in the regulation of the minus-end molecular motor
cytoplasmic dynein [13, 14].

NudC genes

This gene is highly conserved, both structurally and func-
tionally, and several orthologous cDNAs have been cloned.
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Fig. 1 Nud gene products and their relationship. NUD proteins that
form part of the dynein and dynactin complexes are shown. Other
NUD proteins (NUDC, NUDF and NUDE) which regulate cytoplas-
mic dynein functions but that do not form part of these complexes are
also depicted

The gene has been found in Caenorhabditis elegans [15],
Drosophila melanogaster [16], Pleurodeles waltl [17],
Rattus norvegicus [11], Mus musculus [18] or Homo
sapiens [19]. All identified orthologous genes are included
in Table 1.

Mammalian NudC cDNAs have been isolated in dif-
ferent experimental conditions. Thus, rat NudC was
identified during the determination of genes involved in T
lymphocytes proliferation by prolactin [11, 20], mouse
NudC (mNudC) was identified in a study about overex-
pressed genes in activated macrophages [21] and human
NUDC (hNUDC) was isolated from lymphoma cells [22].
The isolated cDNAs show a high degree of similarity
(around 90% identity). The similarity is maintained
throughout all their sequences, which has facilitated the
identification of three conserved motifs in their proteins.
These motifs, as shown in Fig. 2 are the following: (1) The
amino terminal region of mammalian NUDC proteins
contains a basic stretch similar to the nuclear localization
signal (NLS) found in proteins that translocate to the
nucleus. The potential NLS sequence is very similar to that
of the steroid hormone receptor NLS consensus sequence,
RKWKR/K**R/K [23]. The functionality of this domain is
suggested by the fact that NUDC colocalizes with the
Golgi apparatus and close to the nucleus [24]. (2) The
central region of NUDC contains an acidic region
(D*EEEEDEEDE*D) where 11 out of 13 residues are

Table 1 Orthologous genes of NudC

Organism Similarity NCBI accessions
to ANUDC
(% identity)
Chimpanzee (Pan 98.59 737457
troglodytes) XM_001145962.1
Dog (Canis familiaris) 92.04 487349
XM_544475.2
Rat (Rattus norvegicus) 90.03 29648
NM_017271.1
Mouse (Mus musculus) 89.53 18221
NM_010948.1
Alicante grape (Vitis 81.75 CF415422.1
vinifera)
Zebrafish (Danio rerio) 76.25 393893 BC045909.1
Chicken (Gallus gallus) 75.77 419578
NM_001006311.1
Tropical clawed frog 75.75 CF592851.1
(Silurana tropicalis)
Wheat (Triticum aestivum) 73.72 BG604268.1
African clawed frog 75.70 CF549165.1
(Xenopus laevis)
Soybean (Glycine max) 75.51 46752062
Sea squirt (Ciona 73.34 BW260335.1
intestinalis)
Rice (Oryza sativa) 73.00 AKO073934.1
African malaria mosquito 63.14 1276787
(Anopheles gambiae) XM_316177.2
Rice blast fungus 62.80 2676687
(Magnaporthe grisea) XM_361061.1
Bread mold (Neurospora 61.11 2713784
crassa) XM_331786.1
Thale cress (Arabidopsis 54.09 835421
thaliana) NM_124719.3
Fission yeast 50.54 2540736
(Schizosaccharomyces NP_596344.1
pombe)
Worm (Caenorhabditis 49.00 1767541
elegans) NM_067348.4
Fruit fly (Drosophila 48.00 398791
melanogaster) NM_140666.2

All identified genes are included. In each case it is shown the per-
centage of identity in nucleotide sequences as compared to human
NUDC and its NCBI accession number(s)

negatively charged. This sequence has been found to be
repeated several times in the nuclear protein Nopp 140.
This protein is able to move through the nuclear membrane
conveying other proteins into the nucleus [25]. This
domain is included in the region responsible of the inter-
action of NUDC with the thrombopoietin receptor Mpl
[26]. (3) The carboxy terminal 94 amino acids, comprising
from amino acid 239 to amino acid 332 in human NUDC,
shows high sequence similarity (about 60% identity) to
E. nidulans NUDC domain. Interestingly, although the
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Fig. 2 Mammalian NUDC (A)
proteins. a Alignment of several ., yoepopEREDGHLLANANQHEGGVOELYNT EE SF LRRKT DEF 1GGEE QMABKLITQTE S HHN QLA fierrs
NUDC amino acid sequences Hmu__MGGEQEEERFDGMLLAMAQUHEGGVOELVNT FE SF LRRKTDEF IGGEEGMAEKLITQT ENHHNQLAOKE TERRE

including human (Hsa), mouse Rno_ MGGEQEEERFDGMLLAMAQOHEGGVQELVNTEE SF LRRKT DFF IGGEEGMAEKLI TQT FNHHN QLACKE
(Mmu), rat (Rno), dog (Cfa), Cfa MGGEQEEEREDGMLLAMAQOHEGGVOELVNTEE SFLRRETDEEVGGEEGMAEKLITOTENHHNQLAOKA
. ) Bta MGGEQEEDRFDGMLLAMAQQHEGGVQELVNTEE SELRRKTDFFVGGEEGMAEKLI TQTENHHNOLAC)
cow (Bta), and pig partial cDNA *§sc MGGDQEEDRFDGEMLLAMAQQHEGGVOELVNTFF SF LRRKTDFFVGGEEGMAEKLI TQT ENHHN QLA
sequence (Ssc). The three

conserved regions are f:‘a o)
. . . i}
highlighted in blue (NLS), red g
(acidic region) and green (NudC cfa K
domain). b Schematic drawing Bta

*Ssc

of a mammalian NUDC protein
showing the three regions
highlighted in a. The consensus

ATIDGELYNEVKVEE SSWLIEDGKVVIVHLEKT
PVVDGELYNEVKVEE SSWLIEDGKVVIVHLEKT
IDGELYNEVKVEE SSWLIEDGKEVVIVHLEKT

amino acid sequences of the AVEERVSERL
PFRVNE R LKGKDVVVD THRRHLRVGLKGQP AV IDGELYNE VKVEE SSWLTEDGKV VT VHLEK T

NLS and acidic region are ADLPSY RUTQT LSELDLAVEECVNE RLKGKDVVVDIQRRHLRVG: ATVDGELYNEVKVEE SSWLIEDGKVVI VHLEK T
shown i G ————. TRVGLKGQP AV IEGELYNEVKVEE SSWLTEDGKV VI VHLEKT

GADLENYRWTQTLSELDLAVEE CVNE RLKGKIMVVD IORRHIRVG.

Hsa HNEMEWWSBRLVSSDPEINTEEINPENSKLSDLDSETRSHMVEKMYDOROKSHGLPT SDEQKKQE TLEKFHMDOHPEHMDE SKAKEFH
HMmu  HEMEWWHERLVT SDPEINTEKEINPENSKLSDLDSET RSHVE KIMYDOROKSHGLPT SDE OKKQE TLKKFHDOHPEMDE SKAKFH
BEno  NEMEWWHELVT SDPETHNTEKINPENSKLSDLDSETRSHMVEKIMIYDOROKSHGLPT SDEQKKQE TLKKFHMDOHPEHMDE SKAKFH
Cfa MNKMEWWSRLVS SDPEINTKKINEENSKLSDLDSETRSHVE KMYDOROKSMGLPT SDE QKKQE ILKKFHMDOHPEMDE SKAKEFN
Bta MNEMEWWSRLVSSDPEINTEKINPENSKLSDLDSETRSHVEKMMYDOROKSHGLPT SDEQKKQE TLEKFHMDOHPEHDE SKARFH
*Ssc HEMEWWSRLVS SDPETNTKETHP ENSKLSDLDSETRSHVEKMYDOR - KSMGLPT SDEQKKQE TLEKFHMDOHPEMDE SKAKT.H

(B)

*
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NLS Acidic region

K*RR*KR*R  p*EEEEDEEDE*D

amino acid sequences in this carboxy terminal region are
very similar in the mammalian and E. nidulans proteins,
the DNA sequences show a considerable number of dif-
ferences. This is due to the high number of silent mutations
that the mammalian genes have accumulated. Thus,
E. nidulans and murine proteins show 64 out of 94 identical
amino acids in this carboxy terminal region [11]. However,
about 50% of the codons corresponding to these amino
acids contain silent mutations. These silent mutations are
not only found in the third base position, but they are also
found in the more unusual first and second base positions.
Since the high similarity between the proteins is confined
to the carboxy terminus, it is conceivable that this region of
microbial nudC and their mammalian orthologous have
been conserved through evolution for an important struc-
tural and/or functional role [22, 24].

The structures of some mammalian NudC genes have
been reported. Matsumoto and Ledbetter have determined
that the human NUDC gene contains nine exons and spans
about 8 kb in chromosome 1 of human genome [19]. The
exons range from 66 to 266 bp in size, while the eight
introns range from 92 bp to 2 kb. Together with NUDC,
two processed pseudogenes (1.7 and 2.0 kb) were also
identified [19]: (1) NUDCDI (also known as CMLG66),
coding for a broadly immunogenic tumor antigen which is
highly expressed in a variety of solid tumors and in

NUDC domain

94 amino acids

leukemias [27] which shares significant similarity with p23
[28, 29]. P23 interacts with the chaperone HSP90 and
participates in the folding of different regulatory proteins
[30, 31]. Recently, it has been reported that NUDCDI1
exhibits chaperone activity in vitro [32]. (2) NUDCL,
which codes for a protein essential for dynein stability and
cell viability [33]. NUDCL might have a passive chaperone
activity by binding to partially folded dynein intermediate
chains, preventing their aggregation until they are com-
pletely folded [33].

The genomic structure of murine NudC revealed eight
exons and seven introns spanning about 15 kb located in
chromosome 4 (Fig. 3a). Although both human NUDC and
murine NudC encode 332 amino acids, it is interesting that
hNUDC gene consists of nine exons, in contrast with the
eight exons of mNudC. When comparing the genomic
structure of murine NudC and human NUDC, it became
apparent that exon 5 of the murine gene corresponds to
exons 5 and 6 of the human gene, though the acidic region
is coded by exon 5 in both cases. Murine introns 1 and 2
are three- to fourfold larger than the same introns in
hNUDC (Fig. 3b). The comparison of the 5" UTR regions
from mammalian genes (human, rat and mouse) shows a
high conservation along their sequences, suggesting that
their promoter regions share highly conserved transcrip-
tional regulatory mechanisms. In mouse cells and tissues;
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Fig. 3 Structure of the mouse (A) AJG

and human NudC genes. a

TAG

Schematic drawing of the I

mouse NudC cDNA (upper) and
the mNudC gene (lower). In the
cDNA the three regions
highlighted in Fig. 2 are
indicated. The relative positions
of the initiation (ATG) and
termination (TAG) codons are
also shown. The NudC gene
depicts the exon—intron

100 bp

distribution. The 100-bp scale
refers only to cDNA. b
Comparison of the murine and
human genes showing their
exon—intron distribution. The
relative sizes of introns in both

genes is depicted. The human

gene spans for 8 kb while the
mouse gene spans for 15 kb

however, we have observed a single transcript of 1.7 kb
which could be detected in all fetal and adult tissues
examined [18] while in human tissues a major 2 kb and a
minor 1.7 kb mRNAs have been observed. Very likely
these differences are the result of alternative splicing
models occurring in the two species, given the exon—intron
distribution mentioned above. Whether this is related to
possible functional differences is unknown yet. The high
degree of conservation in gene promoters suggests, how-
ever, that all mammalian genes share transcriptional
regulatory mechanisms and that they have similar respon-
ses to similar stimuli [34].

Functions of mammalian nudC

Mammalian NudC gene products appear to be implicated in
several functions which are not completely understood. In
lower organisms; however, their role in nuclear migration
during development is better defined. Thus, the functional
complementarity of nudC and nudF was soon established
in E. nidulans, in which overexpression of NUDF regen-
erated the naive genotype of nudC mutants [35]. It was
then established their role in the regulation of nuclear
migration [36]. Thus, the change in hNUDC levels by
either small interfering RNA-mediated gene silencing or

adenovirus-mediated overexpression in HeLa and C. ele-
gans cells resulted in multinucleated cells [36]. Both the
gain of function (overexpression) and the loss of function
(depletion) of hNUDC may interfere with the stabilization
of microtubule/dynein/dynactin complex that is required
for cytokinesis [36, 37].

As for the mammalian orthologous genes, they have
been related to the regulation of nuclear migration during
mitosis [38, 39], thus sharing a biological role with their
orthologous in E. nidulans, D. melanogaster or Neurospora
crassa [1, 16]. The high similarity in the components of
dynein and its regulatory complex dynactin between
mammals and lower organisms favors the idea of an
essential function conserved during evolution.

Human NUDC could lead to the completion of cyto-
kinesis and the partition of chromosomes to two daughter
cells. Aberrant ANUDC expression produces a failure in
cytokinesis, which results in an increase in enlarged
nucleus cells, binucleated cells or multinucleated cells.
This aberrant ANUDC expression may also lead to other
defects, including a G2/M block where cells duplicate
their chromosomes but fail to enter mitosis, or a failure
in karyokinesis where cells enter mitosis but fail to
complete nuclear division, resulting in the accumulation
of large cells with a single enlarged nucleus (Fig. 4)
[40].
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Fig. 4 Effect of NudC on cell division. Gray arrows indicate the
complete cytokinesis route when NudC has a normal expression.
Black arrows indicate two consequences of NudC abnormal expres-
sion: (1) a cytokinesis failure that renders binucleated or
multinucleated cells and (2) the arrest in G2/M phase of cell cycle
render single cells with enlarged, undivided nuclei

Human NUDC has also been implicated in neurogenesis
and neuronal migration through its relationship with
NUDF. Immunohistochemistry studies of human tissues
and proteome analysis of stem midbrain cells have shown
that ANUDC is upregulated during neuronal differentiation
to terminally differentiated neurons [41-43]. There is a
high similarity between NudF [44] and LISI, a gene
playing a role in human lissencephaly [45—47]. LISI was
first identified in mutations or deletions in patients with
Miller-Dieker disease. This illness is caused by a defi-
ciency in neuronal migration during brain development
which leads to under-development in brain cortex and
cerebellum regions. The interaction of Lis1 with NudC has
been demonstrated by immunoprecipitation studies in brain
tissues. This, together with the characteristics of MDS and
ILS phenotypes, raises the possibility that nuclear move-
ment in the ventricular zone is linked to the specification of
neuronal fates and thus to cortical architecture [41, 43].
These findings are compatible with the idea that LIS1 and
the proteins interacting with it (NudE, NudEL and NudC)
play a role in glioma migration and proliferation analogous
to their role during brain development [48]. These same
authors suggest that these proteins may play a role in tumor

growth. Thus, by using immunohistochemistry techniques
they have shown the differential expression of LISI,
dynein, dynactin, NudE/NudEL and ANUDC in infiltrated
cells and various human neuroectodermal tumors [48]. It is
conceivable that these molecules play important roles in
the migration and proliferation of tumor cells, analogous to
their role in progenitor cell migration and proliferation.

These molecules could be potential therapeutic targets
[48]. Thus, Lin et al. have demonstrated that hNUDC
overexpression leads to a block in cell division of prostate
cancer cells (LNCaP, DU145 or PC-3) which stop at the
G2/M phase of the cell cycle, being therefore conceivable
new anticancer drugs which target the function of these
microtubule motor-associated proteins [40]. Also, ANUDC
protein was expressed in nasopharyngeal tissues, its
expression being higher in cancerous cells than in naso-
pharyngeal non-cancerous tissues. Specific antibodies
against NUDC could be useful in inhibiting the growth of
these carcinogenic cells [49]. hNUDC was also identified
in cutaneous T-cell lymphoma by serological identification
of antigens which have triggered the immunological
response in tumor-bearing patients [50]. hNUDC has also
been identified in a proteomic background study of
esophageal cancer comparing tumor cells and the matched
neighboring normal epithelial cells from surgical speci-
mens. The protein was identified by 2D-DIGE and its
identification validated with specific antibodies [51]. An
inverse correlation between hNUDC expression levels and
nodal metastasis was established [51].

Tang et al. have shown the interaction of hNUDC with
thrombopoietin receptor (Mpl) which promotes transcrip-
tional activation as well as proliferation and differentiation
in a leukemic cell line [52]. Also, ANUDC has been iden-
tified as a gene implicated in human malign hematopoiesis.
In normal human bone marrow, hNUDC protein and
mRNA are highly expressed in early myeloid and erythroid
precursors. The expression declines as these cells are ter-
minally differentiated [53], again suggesting its conserved
role in cell division.

Another evidence for the role of hNUDC in nuclear
migration derives from its regulation by phosphorylation
catalyzed by the polo-like kinase 1 (PLK1). In a cDNA
phage display screen, hNUDC was identified as a PLK1
binding protein [54]. In another study it was established the
interaction between PLK1 and hNUDC, showing that
PLK1 phosphorylates hANUDC at conserved S274 and S326
residues in vitro. It was also shown that hNUDC is a
substrate for PLK1 in vivo [54] and that downregulation of
NudC by RNA interference results in multiple mitotic
defects, including multinucleation and cells arrested at the
midbody stage, which can be rescued by ectopic expression
of wild-type NudC, but not by NudC with mutations in the
PIkl phosphorylation sites. These findings suggest that
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hNUDC functions in mitosis and cytokinesis, in part by
regulating microtubule organization.

Several studies reveal a novel role for phospho-hNUDC
as a spatial regulator of PLK1 and the Kinesin-7 motor
(CENP-E) from prometaphase kinetochores [55]. In sup-
port of this idea, the localization of h(NUDC to the midzone
and midbody [55], as well as the hNUDC-dependent tar-
geting of PLK1 to these structures, raises the possibility
that the PLK1-hNUDC complex functions during cytoki-
nesis independently of its role at the kinetochore [55].
Another point about the essential role of mammalian
NUDC in dynein regulation is provided by a study in which
it is described the presence and activity of LIS1, and
probably hNUDC, in cilia and flagella. LIS1 and hNUDC
could, therefore, be related to the movement of cilia and
flagella regulating the axonemal dynein [56]. Finally, there
is a newer and somehow unexpected function in which
NUDC has been implicated. This is the regulation of
platelet-activating  factor acetylhydrolase (PAF-AH)
through LIS1, which is actually the isoform I of PAF-AH
regulatory subunit f (PAFAHI1B) [57]. PAH-AH is highly
specific and transforms the acetylated PAF in its inactive
form, Lyso-PAF. As PAF is an important pro-inflammatory
secondary lipidic messenger, PAF-AH(I) acts by regulating
these pro-inflammatory functions [58, 59]. The interaction
of NUDC with PAF-AH(I) regulatory subunit therefore
implies that NUDC functions as a regulator of PAF-AH(I)
and, consequently, of PAF-mediated actions. It is inter-
esting that we isolated NudC cDNA from a monocyte-
macrophage cell line challenged with inflammatory stimuli
[21], which leads to activation as well as differentiation. It
has also been described that PAF-AH activity increases
during monocytes differentiation [60], indicating that the
regulation of PAF is important during monocyte-macro-
phage activation and differentiation. In macrophages, high
levels of extracellular PAF-AH are synthesized. At the
same time, NUDC acts by upregulating the activity of
intracellular PAF-AH(I). Both mechanisms lead to the
inactivation of PAF, thus contributing to a negative regu-
lation of monocyte-macrophage differentiation and/or
activation (Fig. 5).

In relationship to the regulation of PAF production,
hNUDC has been characterized as a novel accumulator that
specifically acts on in vitro megakaryocytopoiesis and in
vivo platelet production [61]. Thus, it has been demon-
strated that hNUDC significantly increases megakaryocyte
maturation and stimulates colony formation [61]. hNUDC
is able to bind to the extracellular domain of the throm-
bopoietin receptor (Mpl). ANUDC may have two functional
domains that could induce multinucleation by two inde-
pendent mechanisms. The analysis in a yeast-two hybrid
system indicated that the domain of hNUDC that binds Mpl
spanned a portion of internal amino acids from residues

f PAF |
O

MONOCYTE

MACROPHAGE

PAF levels

L
PAF-AH expression __—-—--"""-"—___—-1

Fig. 5 Expression of PAH and PAF-AH during macrophage differ-
entiation. Monocytes express low levels of intra- and extracellular
PAF-AH, thus permitting high levels of PAF production. As
monocytes are activated with inflammatory stimuli and their differ-
entiation to macrophage triggered, both intracellular and extracellular
PAF-AH activities increase, the former being dependent of NUDC.
High levels of PAF-AH results in a low production of PAF by the
differentiated cell and in the inactivation on extracellular PAF

100 to 238 [26], whereas the C-terminal region was shown
to associate intracellularly with Lis1 and the dynein motor
complex [41].

There is evidence of direct binding of hNUDC to cell
surface Mpl, thus promoting megakaryocyte proliferation
and differentiation [62]. As previously indicated, native
hNUDC and Mpl were localized around the nucleus and in
cytoplasm extensions at all stages of megakaryocyte
development, including platelet-shedding megakaryocytes
[26]. The localization of hNUDC from Golgi to the ER and
its ability to associate with tubulin in accordance to mor-
phological data has raised the possibility of colocalization
of hNUDC and Mpl with microtubules during the process
of secretion. Indeed, the coexpression of Mpl and hNUDC
leads to the release of hNUDC to the culture medium [62].
Thus, NUDC appears to act as a cytokine, triggering many
responses similar to that of thrombopoietin through Mpl,
such as cell morphological changes and polyploidy. Also,
hNUDC induced a sustained activation of the extracellular
signal-regulated protein kinases-1 and -2 (ERK1/2) as well
as p38 MAPK [52]. Finally, it has been proposed that
hNUDC may form a complex with LIS1/dynein/Mpl and
functions in part by mediating the organization of the
microtubule cytoskeleton during megakaryocyte develop-
ment process [62].

Concluding remarks

NudC is a highly conserved gene during evolution. All the
mammalian genes isolated and characterized up to now
share a very similar gene structure. Moreover, the promoter
regions in rat, mouse and human genes have highly con-
served sequences, indicating that they have binding sites
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for the same transcription factors and therefore that they
are regulated similarly in response to specific stimuli.
NudC is a gene implicated in nuclear migration during cell
division, the human gene being able to correct by com-
plementarity aberrant nudC mutations in E nidulans.
NUDC works by regulating the minus-end molecular motor
dynein, a function that may have relevance in cell prolif-
eration. Thus, NUDC has been implicated in a variety of
processes such as neuronal development, hematopoiesis or
tumor development, all of them related to cellular division.
In this regard, NudC could be envisaged as a carcinogenic
marker and a possible therapeutic target.

And yet, a novel function of NUDC not related to cel-
lular division has been suggested. It has been shown that
NUDC may act on the inflammatory lipid PAF through its
regulatory enzyme PAF-AH. The direct interaction of
NUDC with NUDF (LIS1) has been shown. NUDF (LIS1)
is the regulatory subunit of PAF-AH, PAFAHIB and its
interaction with NUDC renders an enzyme with increased
catalytic activity. This in turn would have an effect in
regulating PAF levels at the cytoplasm. These new func-
tions not related to cellular division might be the
consequence of the presence of new motifs in mammalian
NudC genes. Thus, E nidulans nudC gene comprises about
one-third of the mammalian NudC sequences. These have
gained two extra sequences coding for an NLS and an
acidic domain whose functions are not yet understood.
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