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Abstract. The 75-kDa (type 111 inositol polyphosphate-5-
phosphatase. originally described in platelets, is one of at least
three known enazymes capable of dephosphonylating inositol-
1.4 S-trisphosphatce (IP;) 10 inositol-1.4-bisphosphate (1P1). To
further characterize 1these enzyvmatic forms, we have mapped

the gene (INPPSB) coding for the 75-kDa type Il enzyme.
Using a combination of human x rodent somatic cell hybnds
and fluorescence in situ hyvbridization, we have determined
that this gene maps to human chromosome hand 1p3d.

The 75-kDa 1nositol polyphosphate-5-phosphatase 1s an ¢en-
+2vmie that was originally isolated from human platclets (Mit-
chell ¢t al., 1989) and cloned from human megakaryocytic and
placental cDNA libranics (Ross ¢t al.. 1991). 1t is onc of at least
three enzymes known to catalyze the conversion of 1nosital-
1.4.5-1risphosphatce (1P:) 1o inositol-1.4-bisphosphate (1P ). 1P,
is farmed by the cleavage of membrane-bound 4.5-phosphati-
dvl inositol phosphate and acts as a sccond messcnger capable
of releasing Ca from intraccllular stores (Berridge. 1993). Ino-
sitol-1.3.4.5-tetrakisphosphate (IPy) is likewise capable of re-
leasing intracellular Ca*® (Berridge. 1993) and is also a sub-
strate for one or more of these enzy mes.

Three enzymes with this activity have so lar been identified.
all of them having different properties. A 45-kDa polypeptide
(tvpe 1) has been isolated from platelets and brain (Connolly et
al.. 1985). It will hydrolyze both 1Py and [P, but has a higher
afinity for 1P, The 75-kDa enzyme (known as type 11 or type
111. depending on the author: see Irvine. 1992), hasasimilar K,
for 1P, as the 45-kDa enzyme. but a lower afTinity for 1P, and it
is the only enzyme for which the gene has been cloned
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(INPP5B). In addition. the 45-kDa enzyme can be phosphory-
lated by protein kinase C. whereas the 75-kDa enzyme does not
undergo this modification (Mitchell ¢t al.. 1989). A third
cnzyme (alsa called type HH or tvpe 112 see Irvine, 1992) has a
molecular weight of ~ 120 kDa. This enzvme. first purified
from bovine brain (Hansen et al.. 1987). hydrolyses 1P but has
avery low affinity for 1P,

T'o funther characterize the gene tor the 75-kDa enzyme and
to evaltuate whether the different enzyme activities are encoded
by dilterent genes. we have used a mapping approach. 1cre we
report the localization of the gene for the 75-kDa cnzyme
(INPPSB) to human chromosome band | p34.

Materials and methods

Somativ cell hybvids

The chromosomal assignment of the gene lor the 75-kDa enzyme was
performed initially by Suuthem blot and PCR from the following oell lines
GM 16 0 8. XXXX human lvmphablastaid cell line (Coriell Incitute.
Camdcn. NJ): RIKKK Chinese hamsice lung V7Y (Fuscoe ct al.. 19¥3) MR
8.2 a hybrid containing chromosome | and 1he X chromosome on an RIK&E
hackgraund (l.edhettee et al.. 19R6); NDBE-N1. A9/1492. and A9/(:M0201,
hybrids containing pomons of chromosome | on 4 mousc background (Dra.
copoli ct al.. 1988): a panel of human manochromosomat hybrids on a rodent
hackgraund (Canell Institute). Mause genomic DN A was made from female
1298y mousc liver by standard mcthods (Sambrook ct al., 1989).

Ten micrograms of human genomic DNA (GM 1416), mouse genomic
DNA (1295v). and Chincse hamater genomic DNA (RIKKR) and 13 g of
hybrid DNAs were digested with £ceR) and separuated by clectrophoresis in a
0 85°% agarose gel. The gel was transferred unto a nyvlon membrane (Zeta-
hind) and hybndized 21 42°C with a 1.0-kh mouse cDNA probe (from the
3'<«nd of the mouse gene lor the 75-kDa enzyme) a1 low stangency (25%
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furmamidc). The mouse cDNA was abnined hy screvning an NIHATA
¢DNA library (using the human gene |Ross ¢t al.. 1991] as a probe) and by
seguence companson was fuund ta be 98 % identical ut the aminu acid level
10 its human hamalag (1. Chamas. unpuhlished result). It wac therefore a
suitahle prabe lor this study. The filter was wushed at 63 “Can | x SSC.0.1"%
SDS (30 min)and then in 0.8 x SSC. 0.1 % SNS (W min) The membrance was
subscquently exposed to Xeray tilm at - 70°C lor 72 h (Sambrook e1 al..
19%9).

PCR and YAC libeary scvecmng

PCR primers were designed fnam 1he 3’ untranslated region (1 -UITR) of
INPPSB (GenBank name: HUMINPSP: GenBank accession No. M74161)
(forward primer: S GAGTGG CAGCTIATTGC) 1CG Y:reverse pam-
err $ GAG TGT GCT AAC CAA TGG ). One microgram of DNA from
cach hybnd wus used fur the PCR reaction. PCR reactions cuntained (00
pmol uf each primer. 20 nmal of each of the deorynucleotides. and 2.5 Ul of
AmpliTaq polymcerasc (I'cekin-Limer Cetus). The PCR wac performed 1n a
Perkin-Elmesr therma! cyeler for 30 exeles teuch cyele was 95°C for | min,
S0°C far I min. and 72 °C for 2 min). The products were analyzed on a 2%
agarose gel. The PCR primers were then used to scroen two scast anificial
chromosome (YAQ) libranes {CEPH and St. Louts librarics) using the sume
PCR conditions as descnibed above. Seven pacitive YACs (faur fmam the St
Lours librury und theee from the CEPH ibrany) were oblained trom 1his
screening. One YAC, 291R2. from the CEPH libran, was used in the in situ
hyhridizaton.

Pluorescence in st hybeidizathon (FISH)

For FISH. $-10 pg of total DNA, made lrom the yvcast clone caming
YAC 291R2_was labeled with hiotin by u nick-teanslation kit (ONCOR. Gui-
thershurg. MD). The probe wachybndized 10 3 metaphace spread made from
PHA-stimulated lymphocy tey. isolated fruom w hole blood of a normal femalc
using standard methods, and to a metaphase made from a lymphoblastoid
cell line carrving a chromosame | 1ranslocation, 46.XY.1( 1:24p21:p2 1YV (M.
Muenke. pessunal communication). Duning hybridization, background from
human and yeast repelitive sequences was suppressed with 40 pg af dena-
tured humun placcnmal DNA and with 10 pg ol DNA fram a YAC clone
carrving a random human DNA inscrt

Results and discussion

Using a combination of human x rodent somatic cell
hybrids. as well as an independent hybrid containing chromo-
some | (8.2: Fig. 1), we localized INPPSB to chromaosome 1.
Three distinct human hands. of 7.8. 3.5. and 3.0 kb in sizc.
could be visualized in the chromosome | hybrids. Digestion
with LcoR| was found to give the best separation of bands
between human. mouse. and Chinese hamster DNA. Using a
sct of partial chromosome | hybrids. NBE-N| (1p22— qter).
A9/ 1492 (Iptes=p21). and AY/GMO201 (Iprer— p32). we (ur-
ther localized the gene to the short arm of chromosome |- The
sublocalization is consistent within all theee of the panial chro-
mosomc | hybnids and places the genc in Ipter— 1p32. I'CR
primers from the 3°-U'TR were capable of amplifying ~ 200 bp
product from human genomic DNA, as well as from only those
somatic cell hybrids that showed human bands in the Southern
blot (data not shown). Therefore. the presence of the gene in
those hyhrids showing a positive signal by Southern analysis is
supporicd by the PCR analysis.

As an indcpendent approach. two YAC librarics were
screened by PCR. Seven YACs were obtained: CEPIH YACs
93DS. 97C2, and 291B2; St. Louis YACs A180A7. A18YD2,
A245A2. and A245A10. YAC 291B2 was used in the FISH
analysis. Thiy-one normal (46, X X) metaphases and 15 trans.
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Fig. 1. Southem hint analysis of rodent x human hybrids containing, pur-
nions ol chrumosome . Hiybnd 8.21s on a Chinese hamster background and
contains human chromosomes | und X. NBE-N| contains a fragment from
Ip2Y-sqler. A9/1492 canmaing fragment | pter —s p21, and A9/GM020] can-
1ains frugment Ipter=»p32. lThree distinct human buands can be scen
(marked with dots). These bands can be clearly seen in hybeid 8.2 and in
A9/GMO20). They can also he faintly seen 1n hyhrid A9/1492 hut are ahsent
frum NBE-N1. This blot subloculizes INPPSB (o 1picr— p32.

Fig. 2. Human mctaphasc from a normal femalc following fluorescence
in situ hybridizotion with YAC 291B2. The arrows indicate the positions of
the hvbndization cignals an chromasome | at 1p34. A< can be seen, thic is
the only signal prescent. thus suggesting that YAC 291 B2 is not chimenc.
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location metaphases with a 46.XY.t(1:2)(p21:p21) karvotype
were analyzed after hybridization with YAC 291B2. Specific
hybridization was seen at 1p34 (Fig. 2). The use of a cell line
carrying a chromosome | translocation provided additional
evidence that INPP5B maps to 1p34. When total veast was
used as a probe. the satellite regions of the acrocentric chromo-
somes also showed a hybridization signal. This probably repre-
sents cross-hybridization between human and ycast rRNA
genes. No other specific hybridization signal was observed. sug-
gesting that YAC 291B2 is not chimeric. The result from the
FISH analysis is consistent with the hybrid mapping.

The gene for the 75-kDa inositol polyphosphate-5-phospha-
tase is highly homologous to a gcne. OCRLI. recently identi-
fied as the locus for the Lowe oculoccrebrorenal syndrome. a
human developmental disorder affecting the eyes. central ner-
vous system. and kidneys (Attrec ct al.. 1992). This mapping
study provides definitive cvidence that the 75-kDa protein and
the OCRL! gene product are encoded by two different loci. on
two different chromosomes. However. OCRL1 may still cn-
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code one of the other previously described inositol polyphos-
phate-5-phosphatase activities. The function of the OCRLI
gene product. particularly its role in inositol metabolism.
remains to be determined.

It is not possible to predict the phenotype that would result
from a loss of the 75-kDa inositol polyphosphate-5-phospha-
tlase enzymatic activity. A review of previously mapped genetic
diseases near Ip34 provides no obvious candidate discases.
However. a phenotype may be achieved by producing mice
with a targeted disruption of the genc for the 75-kDa enzyme as
a result of homologous recombination in cmbryonic stem (ES)
cells (Capecchi. 1989: Smithies. 1993).
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