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In the process of cloning genes at the breakpoint of
(5;14) (q34;q11), a recurring translocation in acute
ymphoblastic leukemia, we isolated and character-
zed a novel gene at 5q34, and a close human homo-
ogue (66% amino acid identity) located at 8p11-12. The
resence of an importin-b N-terminal domain at their
-terminus, their size of approximately 110 kD, their
uclear localization and the identity of the homologue
o a gene of a recently submitted RanGTP binding
rotein (RanBP16), suggest that its protein is a novel
ember of the importin-b superfamily of nuclear

ransport receptors, therefore called RanBP17. North-
rn blot analysis of human tissues revealed a ubiqui-
ous expression pattern of the RanBP16 gene and a
ery restricted expression pattern of the RanBP17
ene, showing high expression in testis and pancreas.
oth genes are evolutionary conserved and show a
igh (99 and 94%) amino acid conservation with their
urine counterparts and a striking similarity (40%) to
protein product of Caenorhabditis elegans (C35A5.8).
2000 Academic Press

Key Words: chromosomal breakpoint; leukemia; im-
ortin-b; RanGTP binding protein; t(5;14) (q34;q11);
NA expression; nuclear transport receptor; KIAA0745;
anBP16; RanBP17.

In the present study we describe novel putative
embers of the importin-b superfamily of nuclear

ransport receptors. These genes were identified dur-
ng an investigation of breakpoint sequences at the
hromosomal translocation t(5;14) (q33-34;q11). This

1 These authors contributed equally to this study.
2 To whom correspondence should be addressed. Fax: 149-62 21 56

1 55. E-mail: hans_ janssen@med.uni-heidelberg.de.
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subset of acute leukemias (1).
In eukaryotic cells, cytoplasm and nucleoplasm are

eparated by the nuclear envelope (NE). Many pro-
eins, some (RNA-protein complexes) RNPs and RNAs
eed to be transported between the two compartments

n order to fulfill their normal cell functions. The ex-
hange of macromolecules between the two compart-
ents occurs through nuclear pore complexes (NPC)

hat are embedded in the nuclear membrane (for re-
ent reviews, see 1–9). Transport between the cyto-
lasm and the nucleus is mainly mediated by members
f the superfamily of importin b-related nuclear trans-
ort receptors also called karyopherins. The family of
mportin-b related nuclear transport receptors consists
f proteins of similar molecular weight (90–130 kD)
nd isoelectric point (4.6–5.9) and most importantly a
onserved region in their N-terminal part that medi-
tes the binding of Ran (10, 11). The C-terminal re-
ions of these proteins are frequently diverse and im-
ortant for binding of cargo. In the last few years,
any novel members of this superfamily of importin-b

ave been identified and some of them have been func-
ionally characterized, like importin b, transportin, im-
ortin 5, importin 7, transportin SR, CRM1 (exportin-
), CAS, exportin-t and exportin 4 (reviewed in 9).
ased on the direction in which these receptors carry

heir cargo, they are classified as importins or export-
ns. This directionality of nucleocytoplasmic transport
s regulated by the energy state of Ran, a small ras-
elated GTPase, namely by the RanGDP and RanGTP
oncentrations. The asymmetric distribution of the two
egulators of Ran, RanGTPase-activating protein
RanGAP1) and Ran nuclear guanine nucleotide ex-
hange factor RanGEF (termed RCC1 in higher eu-
aryotes) in the cytoplasm and nucleus, respectively,
nsures high nuclear and low cytoplasmic RanGTP
0006-291X/00 $35.00
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concentration. Exportins bind to both their cargo and
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anGTP, are transported into the cytoplasm where
TP is hydrolyzed and the complex dissociates. The
xportin can then be reimported into the nucleus in an
mpty state. Importins bind cargo molecules initially
n the cytoplasm, release them upon binding to
anGTP in the nucleus and return to the cytoplasm as
anGTP complexes without their cargo. The dissocia-

ion of importin-RanGTP complexes and exportin-
argo-RanGTP trimeric complexes in the cytoplasm is
atalyzed by RanGAP that catalyzes the conversion of
anGTP to RanGDP. The activation of Ran’s intrinsic
TPase activation by RanGAP is stimulated by
anBP1, a Ran binding protein (reviewed in 7–9, 12).
ere we report the characterization of two putative
an-binding proteins and their murine homologs,

alled RanBP16 and RanBP17, respectively.

ATERIALS AND METHODS

DNA and RNA purification and analysis. High molecular weight
NA was prepared and analyzed by Southern blotting as described
reviously (13). Total RNA was isolated and purified by acid guani-
inium isothiocyanate/phenol-chloroform extraction, as described
14). Northern blot analyses were performed as described by Shack-
eford and Varmus (15). Briefly, 10 mg of total RNA were resolved on
.0% agarose formaldehyde gels, blotted onto Hybond-N membranes
Amersham Pharmacia Biotech, Freiburg, Germany), then hybrid-
zed as described for Southern blotting (Janssen et al., 1991). Human
nd Murine Multiple Tissue Northern blots were obtained from
lontech (Clontech Laboratories, Heidelberg, Germany).

Molecular cloning. Human ranBP16 and 17 cDNA clones were
solated from a Human Testis 59-Stretch Plus cDNA library in the
hage lgt11 (Clontech, Heidelberg, Germany), a Superscript Human
estis cDNA library in the plasmid pCMV-SPORT (Life Technolo-
ies, Karlsruhe, Germany) and from a Human Testis Large Insert
DNA library in the phage lTripIEx2 (Clontech, Heidelberg, Ger-
any). The search for human ranBP17 cDNA clones started with

rapped exons from a cloned genomic region surrounding a t(5;14)
ranslocation in all patients (Hansen-Hagge et al., manuscript in
reparation). The search for human ranBP16 cDNA clones started
ith a PCR product that was obtained by amplifying human multiple

issue cDNAs (Human MTC Panels I and II, Clontech, Heidelberg,
ermany) with the following primers (59 ctctatggagacgatgccctg 39
nd 59 gcctgctgcttctccggtg 39). These primers were designed from a
onsensus sequence of ranBP16 that was obtained by compiling
arious human ESTs (Accession Nos. H59369, H73639, N94067,
A062710, AA446810, and N76175) that showed approximately 65%
omology to our incomplete ranBP17 cDNA sequence. Murine
anBP16 and 17 cDNA clones were isolated from a Mouse Testis
9-Stretch cDNA library (Clontech, Heidelberg, Germany). Library
lating, preparation of duplicate phage or bacteria filter lifts, hybrid-
zation and isolation of the positive clones were according to stan-
ard protocols or the manufacturer’s instructions. Insert DNA of
ositive clones was cloned into the EcoRI site of the pT7T3 vector
Amersham Pharmacia Biotech, Freiburg, Germany).

GFP-mRanBP17 was constructed by amplifying two mRanBP17
verlapping cDNA fragments using four murine RanBP17 specific
rimers (acgcgtcgacgcgctgcactttcagagtttg, gctcacatcttccccagtac, gcat-
atgctatggatggag, cgcggatccacagcccacgctcaggagc, SalI and BamHI
ites are underlined) of which the 59 and 39 primers contain a SalI
nd BamHI restriction site for cloning into the pEGFP-C1 GFP-
xpression vector (Clontech, Heidelberg, Germany), respectively.
242
MBI Fermentas, St. Leon-Rot, Germany) and completely sequenced.
orrectly amplified cDNA inserts were cut out of the T-cloning vector
sing the combination of restriction enzymes SalI/NdeI and NdeI/
amHI, respectively, purified and cloned into SalI/BamHI restricted
EGFP-C1. The final GFP-mRanBP17 expression plasmid was
hecked by restriction enzyme analysis and by sequencing.
An eukaryotic expression vector containing a human RanBP16

DNA insert (PMT2-hRanBP16) was constructed by ligating three
ifferent cDNA fragments (;350 bp SalI/EagI 59 fragment, ;1300
p EagI/BglII middle segment, and a 39BglII/NotI KIAA0745 frag-
ent) together into the SalI/NotI restricted pMT2 expression vector.
A 39 human ranBP16 GST fusion construct was obtained by clon-

ng a 468-bp PCR product of 39 human ranBP16 cDNA using primers
59 cgggatccacaggctgctgctcctgcc 39 and 59 acgcgtcgacgcggccgcggatcc-
ctctgtacaggtagagtcc 39, the BamHI sites are underlined) in the
amHI cloning site of the GST vector pGEX-2T (Amersham Phar-
acia Biotech, Freiburg, Germany).

DNA sequencing. For sequence analysis of PCR products or
DNA clones, DNA molecules were separated by agarose gel electro-
horesis, purified using diethyl aminoethyl paper (Schleicher and
chuell; Dassel, Germany) or QIAEX II gel extraction kit (Qiagen,
ilden, Germany), and subcloned into pTZ19R or pT7T3 plasmid

ectors (Amersham Pharmacia Biotech, Freiburg, Germany). Plas-
id DNAs were sequenced either with a Thermosequenase
uorescent-labeled primer cycle sequencing kit with 7-deaza-dGTP
Amersham Pharmacia Biotech, Freiburg, Germany) on a LI-COR
ong Readir 4200 DNA sequencer (MWG-Biotech, Ebersberg, Ger-

any) or with a T7 DNA polymerase sequencing kit with 7-deaza-
GTP or a dye terminator cycle sequencing kit on an ALF Express II
Amersham Pharmacia Biotech, Freiburg, Germany).

RNA in situ hybridization. Detailed protocols for RNA in situ
ybridization have been described previously (16, 17). Briefly, whole
mbryos and adult organs were collected from B6 mice. The morning
f plug detection was designated as day 0.5 p.c. The material or
mbryos were dissected in phosphate-buffered saline (PBS), fixed in
% paraformaldehyde in PBS for 24 h, transferred to 0.5 M sucrose
n PBS for 24 h, and frozen in liquid nitrogen. Tissues were cut into
0 mm sections at 220°C, collected on Super Frost slides (Menzel,
armstadt, Germany), and stored at 270°C. A 942-bp murine
anBP17 cDNA clone (position 1467–2409) inserted into the EcoRI
ite of pT7T318U (Amersham Pharmacia Biotech, Freiburg, Ger-
any), was used as a probe. 35S-labelled antisense RNA was synthe-

ized using T7 RNA polymerase. The sense RNA control probe was
ynthesized using a clone with the opposite orientation. The probe
ength was reduced to 200 nucleotides by alkaline hydrolysis. Hy-
ridization was performed in 50% formamide, 10 mM Tris, 10 mM
odium phosphate, pH 6.8, with 20 mM dithiothreitol, 0.2% Den-
ardt’s solution, 10% dextran sulfate, 0.3 M NaCl, 0.1 mg/ml Esch-
richia coli RNA and 0.1 mM [a-35S]UTP. Fifteen microliters of RNA
abeled to 80,000 cpm/ml was added to the hybridization mix, applied
o each section and incubated overnight in a humid chamber at 54°C.
he slides were washed in hybridization salt solution with dithio-
hreitol at 54°C. After treatment with 30 mg/ml RNAse A, they were
ashed for 30 min in 23 and 0.13 SSC and dehydrated in increasing

oncentrations of ethanol. The slides were coated with a 1:1 (v/v)
ilution of Ilford K5 emulsion in water and exposed for 3 weeks at
°C. After development in Kodak D19b, slides were stained with
iemsa or haematoxylin/eosin. Photographs were taken under
right-field and dark-field illumination on a Zeiss CCD camera
Olympus DP 10).

Antibodies and immunofluorescence. RanBP16 polyclonal serum
as obtained by immunizing rabbits with a carboxy-terminal peptide

MKNSTYGVNSNDMMS). Affinity purification was performed on a
epharose-peptide column containing immobilized RanBP16 car-
oxy-terminal peptide.



HeLa cells were grown in DMEM (Life Technologies, Karlsruhe,
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ermany) supplemented with 10% FCS. HeLa cells were grown
lides glasses in 4-well rectangular Quadriperm multidishes
Heraeus Instruments GmbH, Hanau, Germany) and transiently
ransfected with either the human RanBP16 expression plasmid
pMT2-hRanBP16) or the GFP-murine RanBP17 (GFP-mRanBP17)
usion plasmid using the transfection reagent Fugene 6 as per the
anufacturer’s instructions (Roche Biochemicals, Mannheim, Ger-
any). Detection of the respective proteins followed approximately

8 h after transfection. For that purpose, adherent cells were washed
wice with PBS (Life Technologies, Karlsruhe, Germany) in Coplin
ars, drain off PBS, fixed in methanol/aceton (1:1) for 2 min at room
emperature and rinsed in PBS twice. For nuclear staining slides
ontaining GFP-mRanBP17 transfected HeLa cells were directly
ncubated in 0.02 mg/ml 49, 6-diamidino-2-phenylindole (DAPI) in
BS for 3 min, rinsed in deionized water, mounted in DABCO anti-

ade medium (2.3% (w/v) 1,4-Diazabicyclo-[2.2.2]-octane/90%
lycerol/20 mM Tris/HCl pH 8.0) and analyzed using conventional
Zeiss Axiophot, Oberkochen, Germany) or confocal (Leica Mikro-
ysteme, Bensheim, Germany) fluorescence microscopy. For pMT2-
RanBP16, cells were blocked in TBST (10 mM Tris/HCl pH 8.0, 150
M NaCl, 0.2% Tween 20) containing 2% BSA for 60 min at room

emperature. Primary antibodies were applied at 5 mg/ml in
BST/2% BSA for 1 h at room temperature. After washing with
BST three times for 10 min, the cells were incubated with FITC-
onjugated goat anti-rabbit IgG (Sigma, Deisenhofen, Germany) at
0 mg/ml in TBST/2% BSA for 1 h at room temperature and washed
our times with TBST for 10 min. Nuclear staining, mounting and
bservation were as described above.

Computer search and programs. Sequences were evaluated with
he University of Wisconsin Genetics Computer Group (GCG) se-
uence analysis package (version 10.0-Unix) and with server facili-
ies of the National Center for Biotechnology Information, National
ibrary of Medicine, National Institutes of Health (Bethesda, MD;
ww.ncbi.nlm.nih.gov), as well as with the psort program of Kenta
akai, Institute for Molecular and Cellular Biology, Osaka Univer-

ity (Osaka, Japan; http://psort.nibb.ac.jp/) and with the profileScan
rogram of the Bioinformatics Group of Swiss Institute for Experi-
ental Cancer Research (ISREC) (Epalinges, Switzerland; http://

srec.isb-sib.ch).

GenBank accession numbers. Homo sapiens mRNA for Ran bind-
ng protein 17 encoding the largest 1088 amino acid translation
roduct, AJ271459; Mus musculus mRNA for Ran binding protein
7, AJ271458; Mus musculus mRNA for Ran binding protein 16,
J297360,

ESULTS AND DISCUSSION

solation, Sequence, and Predicted Function
of the RanBP16 and RanBP17 Genes

In the course of cloning the breakpoint sequences
rom a leukemia patient harboring a chromosomal
ranslocation t(5;14) (q33-q34;q11), we recently identi-
ed the discovery of a pseudogenic variant of a novel
eubiquitinating enzyme, UBH1 (18). This variant is
ighly homologous, but not identical to UBH1, con-
ains several premature termination codons and an
nsertion of an additional 63 bases at position 932, and
herefore was omitted as a candidate gene for the
(5;14) chromosomal rearrangement. This prompted us
o search for other gene-specific exons in this break-
oint region and enabled us to isolate the complete
243
icinity of the breakpoint, called RanBP17. Its exact
ocation with respect to the breakpoint and its possible
ontribution to the development of t(5;14) positive all
ill be published elsewhere (Hansen-Hagge et al., in
reparation).
During the characterization of various RanBP17

DNAs, a comparison to the DNA GenBank sequence
atabase showed homology to several ESTs located
ainly in the 39 end of the mRNA. In addition, we

bserved a ;65% homology to another set of ESTs,
uggesting the presence of a distantly related human
omologue. Using the latter EST sequence informa-
ion we were able to asssemble a small contig, design
rimers from this contig and amplify a cDNA frag-
ent of the RanBP17 homologue using cDNA of mul-

iple human tissues, which was used as starting
robe for the isolation of cDNA clones. After having
nished most of the cDNA cloning and sequencing of
his homologue, a comparison to the DNA GenBank
equence database revealed homology to the
IAA0745 sequence (Accession No. AB018288) sub-
itted by the Kazusa DNA Research Institute (19).
ur sequence showed 100% identity to the
IAA0745 sequence except for an additional 540-bp

nsert at position ;800 in the KIAA sequence and a
ew more bases at the 59 end that contain the missing
TG codon in the KIAA0745 sequence (http://
earth.kazusa.or.jp). Using human-rodent hybrid
anels the KIAA0745 gene has been mapped to
hromsome 8p11-12. After having completed the
loning and sequencing of the RanBP17 homologue,
computer search in the beginning of 2000 revealed

dentity to the human RAN binding protein 16
RNA, RanBP16 (Accession No. AF064729) that

lso included the previously mentioned 540-bp in-
ert.
With the aid of partial human RanBP16 and
anBP17 cDNA sequences and clones we simulta-
eously cloned the murine homologs of the two
enes. Figure 1 depicts the sequence conservation
etween the human and murine RanBP16 and
anBP17 amino acid sequences and the predicted
roduct of the C. elegans C35A5.8 gene. The human
anBP16 and RanBP17 proteins as well as their
urine homologues show 66.8 and 66.0% identity to

ach other. The amino acid sequence conservation
etween human and murine RanBP16 and RanBP17
s high, 99.4 and 93.8%, respectively. Both human
anBP16 and RanBP17 proteins show homology to

he predicted product of the C. elegans C35A5.8 gene,
0.3 and 39.1% identity, respectively. The Kazusa
nstitute could not find any motifs, profiles, or pfam
omains in their KIAA0745 protein, but did find a
ransmembrane segment from amino acid 312 to 333
n the predicted KIAA0745 protein. However our
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FIG. 1. Sequence conservation between the predicted amino acid sequence of human RanBP17, murine RanBP17, human RanBP16,
urine RanBP16, and the predicted product of the C. elegans C35A5.8 gene. Sequence identities between the gene products are marked by

oxes. The functional relevant importin-b N-terminal domain important for the binding of Ran protein is marked by a hatched box.
244
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atest computer profileScan search at ISREC re-
ealed the presence of an Importin-b N-terminal do-
ain in the N-terminal end of the RanBP16 and 17

roteins. This conserved region in the N-terminal
art of Importin-b proteins is important for the bind-

FIG. 1—
245
ng of Ran protein (20). This finding and the size of
pproximately 110 kD of the two proteins strongly
uggest that both proteins belong to the importin-b
uperfamily, components of the nuclear transport
achinery (8, 9, 12).

ntinued
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xpression Pattern of the Human RanBP16 and
RanBP17 Genes
Northern blot analysis from different human tissues
ith the RanBP16 gene showed a ubiquitous expres-

ion pattern (Fig. 2). A main transcript of ;4.8 kb was
trongly expressed in testis, thyroid, and bone marrow,
hile many other tissues show a moderate RanBP16
xpression and some weak (lung, liver, and small in-
estine) or no expression (thymus). Our expression
ata do not resemble the expression profile of the
IAA0745 gene reported by the Kazusa Institute that

FIG. 3. Northern blot analysis of ranBP17 in human tissues. Tw
y Northern blot analyses. (A) Hybridization using a human 39 521-bp
murine b-actin probe.

FIG. 2. Characterization of ranBP16 transcripts in multiple hum
rom the indicated tissues were analyzed by Northern blot analyses. (
arkers are indicated by arrows at the left edges. (B) Control hybr
uman gene transcripts.
246
eport a very high expression in brain, a moderate
xpression in heart, lung, and ovary and low expres-
ion in liver, skeletal muscle, pancreas, testis, and
pleen. The expression profile of the KIAA0745 gene
as determined by a semiquantitative RT-PCR by
nzyme-linked immunosorbent assay (RT-PCR
LISA). As discussed by the Kazusa Institute this RT-
CR ELISA method has a chance to include significant
un-to-run variations which most likely explains the
bserved discrepancy in expression profiles. Two other
ranscripts with sizes of ;3.5 or 2.5 kb were strongly

icrograms of poly A1 RNA from the indicated tissues were analyzed
nBP17 probe (position 2439 to 2960). (B) Control hybridization using

tissues by Northern blot analysis. Two micrograms of poly A1 RNA
Hybridization using a human 538-bp ranBP16 probe. Molecular size
ation using a murine b-actin probe that cross-hybridizes with the
o m
ra
an
A)
idiz
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xpressed in bone marrow (both transcripts) and testis
3.5-kb transcript) and very weakly expressed in vari-
us other tissues. The size of the largest transcript
orresponds with the size of the RanBP16 cDNA se-
uence of approximately 4.8 kb.
The human RanBP17 probe showed a remarkably

estricted expression pattern. Two different tran-
cripts with sizes of ;2.5, 4.5 kb were strongly ex-

FIG. 4. Characterization of ranBP16 and 17 transcripts in mult
1 RNA from the indicated tissues were analyzed by Northern blot
140 to 2080) probe (right side) and a 513-bp murine ranBP17 (positi
y arrows at the left edges. (B) Control hybridizations using a
ross-hybridizes with the murine gene transcripts.

FIG. 5. RNA in situ hybridization with a 942-bp murine ranBP1
llumination of a sagittal section of the testis of a 6-month-old ma
247
ressed in human testis, whereas transcripts with
izes of ;4.5, 7.5, and 10 kb were moderately expressed
n pancreas and weakly expressed in heart, placenta,
ung liver, thyroid, spinal cord, trachea, and adrenal
land (Fig. 3). The size of the 4.5-kb transcript corre-
ponds well with the size of the largest continuous
DNA sequence of 4463 bp isolated from a testis library
hat was submitted to the GenBank database.

murine tissues by Northern blot analysis. Two micrograms of poly
lyses. (A) Hybridizations using a 940-bp murine ranBP16 (position
2448 to 2961) probe (left side). Molecular size markers are indicated
glyceraldehyde 3-phosphate dehydrogenase (G3PDH) probe that

obe (position 1467–2409). Giemsa staining (A) and dark field (B, C)
ouse. (C) Higher magnification. Se, seminiferous tubules; I–VIII,
iple
ana
on
rat
7 pr
le m

eminiferous tubules stadium I–VIII; IX–XII, seminiferous tubules stadium IX–XII.
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orthern Blot Analysis of the Murine RanBP16 and
RanBP17 Genes

Figure 4 depicts the Northern blot analysis of polyA1

NA isolated from different murine tissues with mu-
ine RanBP16 and RanBP17 probes. As expected the
urine RanBP16 probe showed a rather ubiquitous

xpression in various murine tissues (Fig. 4, right
anel). The size of the observed transcript (;4.7 kb)
oincides with the size of the largest cDNA sequence of
436 bp.
In accordance with the hybridization of human
anBP17, its murine homologue also shows a very

estricted expression pattern with a marked signal in
estis (Fig. 4, left panel). The sizes of the two different
DNAs isolated, sequenced, and submitted to the Gen-

FIG. 6. Nuclear localization of ranbp17 and ranBP16. Detecti
ransfection (A, magnification 6303) and a control nuclear DAPI-sta
8 h after transfection by immunostaining with affinity purified ant
ntibody (C, magnification 10003) and its control nuclear DAPI-sta
248
ank database (3458 and 4291 bp) correspond to two of
he three transcripts with a size of ;4.0, 4.8, and 5.5 kb
bserved by Northern blot analysis, considering a poly
-tail of approximately 300 bp. Hybridization analysis
f a 39 probe with murine testis RNA revealed hybrid-
zation with the two largest murine RanBP17 tran-
cripts as expected (data not shown). This finding sug-
ests that the largest transcript of ;5.5 kb is an 39-
xtended form of the two smaller transcripts.

NA in Situ Hybridization of Murine RanBP17

The murine RanBP17 cDNA clone was used to in-
estigate its expression by in situ hybridization of
hole body sections. Strong expression was observed in

estis and a very weak expression in pancreas (data not

of murine GFP-ranBP17 in HeLa cells approximately 48 h after
g of the cells (B). Detection of human ranBP16 in HeLa cells about
nBP16 antibody in conjunction with a FITC-conjugated secondary
g (D).
on
inin
i-ra

inin



shown). A sagittal section of testis of an adult mouse
s
t
i
e
o
m

I

R
t
i
m
H
s
i
t
i
t
a
p
t
r
m
r

o
o
R
r
p
c

A

H
Q
g
a
D

R

3. Corbett, A. H., and Silver, P. A. (1997) Nucleocytoplasmic traffic

1

1

1

1

1

1

1

1

1

1

2

2

Vol. 278, No. 1, 2000 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS
hows stronger RanBP17 expression in stages IX–XII
han in stages I–VIII, characteristic for an expression
n primary spermatocytes (Figs. 5B and 5C). Such an
xpression pattern in testis is observed with many
ther genes and its possible function in testis develop-
ent remains speculative.

ntracell Localization of the RanBP16 and
RanBP17 Proteins

To determine the intracellular localization of the
anBP17 protein we constructed a fusion gene be-

ween the gene for the green fluorescent protein (GFP)
n frame with the murine RanBP17 gene (GFP-

RanBP17). Transient expression of the construct in
eLa cells shows a faint cytoplasmic staining and a

trong nuclear signal (Fig. 6A). The intranuclear stain-
ng showed a somewhat speckeled distribution, with
he signal in the nucleoli being less intense. A similar
ntracellular distribution can be observed by transient
ransfection of a human RanBP16 expression plasmid
nd detection by indirect immunofluorescence using a
eptide specific antibody (Fig. 6C). A comparable dis-
ribution using similar technical conditions were also
eported for the localization of Exportin-t, another
ember of the importin-b superfamily of transport

eceptors (21).
In conclusion our data describe the characterization

f a novel gene, RanBP17, located at the breakpoint
f t(5;14) (q34;q11), its close human homologue,
anBP16, located at 8p11-12 and their respective mu-

ine counterparts. Bothe genes encode for two novel
utative members of the importin-b superfamily of nu-
lear transport receptors
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