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Using human ACS3-specific primers 5’AATTATTCTCTT-
CTGGCATCAS3' [nt 2304-2324 of the (+) strand] and
5"TAGGTGGTAAAGTAAGTTGGT3' [nt 2509-2529 of
the (—) strand], the human ACS3 gene was detected only
in a hybrid cell line (GM/NA10826B) containing 100% of
human chromosome 2 (data not shown). No amplification
was detected in other cell lines or in the parent cell
line.

To define the location of the gene on chromosome 2 fur-
ther, we used the cloned human ACS3 cDNA probe to lo-
calize the ACS3 gene on a chromosome spread by fluores-
cence in situ hybridization (FISH). FISH to BrdU-synchro-
nized metaphase chromosomes was carried out as
previously described (2). At least 50 metaphases were
analyzed. A specific FITC signal generated from the biotin-
labeled human ACS cDNA was consistently observed on
the g34-q35 region of the long arm of chromosome 2 in
the majority of the metaphase preparations examined
(Fig. 1C).
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The entire metaphase is shown. Separate images of FITC hybrid-
ization signals and propidium iodine-stained chromosomes were
merged using image analysis software, and photographs were
taken from digital images without computer-assisted modifica-
tion through a camera attached to a Zeiss LSM. Arrows indicate
specific signals on the q34—-g35 region of the long arm of chromo-
some 2.
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Protein phosphatases together with protein kinases are in-
volved in a multitude of cellular processes by determining
the phosphorylation state of regulatory proteins. Serine/thre-
onine-specific protein phosphatases can be subdivided into
four distinct classes according to their use of in vitro sub-
strates and their sensitivity to specific activators and inhibi-
tors: PP1, PP2A, PP2B, and PP2C (5). In addition to isoforms
of PP1, PP2A, and PP2B, cDNA cloning has now revealed
an increasing number of novel catalytic subunits of serine/
threonine protein phosphatases from various organisms. To
date, in human cells three novel members have been identi-
fied, including the human protein phosphatase 4 (PP4, PPX)
(2). The PP4 protein is localized to centrosomes in HeL a cells,
suggesting a function in spindle assembly during mitosis (3).
Here, we report the chromosomal localization of the gene for
the human protein phosphatase 4 (PPP4C) by using fluores-
cence in situ hybridization (FISH) combined with a PCR-
based somatic cell hybrid mapping.

We cloned a 985-bp cDNA from a HeLa \gt11 cDNA library
containing the complete open reading frame of human PP4.
The insert was labeled using the DecaPrime Il random label-
ing kit (Ambion, Austin, TX) and was used to screen a YAC
library spotted onto two nylon membranes (10; a gift from
Hans Lehrach, Berlin). Hybridization was performed for 14
h at 65°C as described (4). Of 4 x 10* YACs screened, 1
showed a strong hybridization signal with the PP4 probe
(ICRFy900N1440Q). To obtain a specific PP4 probe for FISH
we performed interspersed repetitive sequence long-range
PCR using YAC DNA as a template (9). As essentially de-
scribed by Lichter et al. (7), the resulting DNA probes were
labeled with biotin-16—dUTP (Boehringer, Mannheim) by
nick-translation, hybridized in situ to methanol/acetic acid-
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FIG. 1. Mapping of the human protein phosphatase 4 gene
(PPP4C) to the short arm of chromosome 16 in band p11-p12 by
fluorescence in situ hybridization.

fixed human metaphase chromosomes, and detected via
avidin-conjugated fluorescein isothiocyanate (Vector, Burlin-
game, CA). For identification and band assignment, chromo-
somes were counterstained by 4,6-diamine-2-phenylindoledi-
hydrochloride. A cooled CCD camera (Photometrix, Tucson,
AZ) was utilized to generate digitized images for each of the
two fluorochromes, which were overlayed electronically after
digital processing. As shown in Fig. 1 this allowed the assign-
ment of the human PPP4C gene to chromosome 16p11-p12
(Fig. 1).

To obtain evidence for the presence of intron sequences
in the gene on chromosome 16, we performed a PCR-based
mapping approach using specific PP4 primers and DNA iso-
lated from the NIGMS Human Mutant Cell Repository panel
of monochromosomal human—Chinese hamster somatic cell
hybrids as a template. Through the use of two sequence-
specific primers (5'-CTTCCTGTGACCCCGC-3' and 5'-CTT-
TGAAGTACCAAGTTCA CC-3'), a 216-bp PCR product cor-
responding to the 3’ untranslated region of PP4 was ampli-
fied from HeLa genomic DNA and from NA10567, a hybrid
containing human chromosome 16. Furthermore, a second
set of primers (5'-GCCATCATCGATGGCAAG-3’, nt 460—
477, and 5'-CCACAGAAGACCCAGTCTGGTC-3’, nt 588—
609) was used to obtain a specific 1.45-kb product, using the
same DNAs as a template, indicating an intron of 1.3-kb
between nt 477 and nt 588 (amino acid residues 160—196).
No amplification products were obtained with DNAs from
hamster or from several other monochromosomal human-—
Chinese hamster hybrids that contained human chromo-
somes 2, 6, and X.
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Since PP4 could be involved in the regulation of mitosis
and is inhibited by the potent tumor promotor okadaic acid
(3), the assignment of PPP4C to 16pl11-pl2 is of interest.
A number of tumor types show a high incidence of loss of
heterozygosity (LOH) on chromosome 16q (6), whereas no
LOH of 16p has been observed for cancers. Yet several trans-
locations involving 16p13 (1) and 16pll (8) are associated
with acute leukemias. PP4 is expressed in a wide variety of
human tissues, with the highest level of expression in testis
(2). Therefore it is of relevance to examine whether alter-
ations in the PPP4C gene may predispose to cancer, particu-
larly in this tissue.
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