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Abstract. 

 

The importin-

 

a

 

/

 

b

 

 complex and the GTPase 
Ran mediate nuclear import of proteins with a classical 
nuclear localization signal. Although Ran has been im-
plicated also in a variety of other processes, such as cell 
cycle progression, a direct function of Ran has so far 
only been demonstrated for importin-mediated nuclear 

 

import. We have now identified an entire class of 

 

z

 

20 
potential Ran targets that share a sequence motif re-
lated to the Ran-binding site of importin-

 

b

 

. We have 
confirmed specific RanGTP binding for some of them, 
namely for two novel factors, RanBP7 and RanBP8, for 
CAS, Pse1p, and Msn5p, and for the cell cycle regulator 
Cse1p from 

 

Saccharomyces cerevisiae.

 

 We have studied 
RanBP7 in more detail. Similar to importin-

 

b

 

, it pre-

vents the activation of Ran’s GTPase by RanGAP1 and 
inhibits nucleotide exchange on RanGTP. RanBP7 
binds directly to nuclear pore complexes where it com-
petes for binding sites with importin-

 

b

 

, transportin, and 
apparently also with the mediators of mRNA and U 
snRNA export. Furthermore, we provide evidence for 
a Ran-dependent transport cycle of RanBP7 and dem-
onstrate that RanBP7 can cross the nuclear envelope 
rapidly and in both directions. On the basis of these re-
sults, we propose that RanBP7 might represent a nu-
clear transport factor that carries an as yet unknown 
cargo, which could apply as well for this entire class of 
related RanGTP-binding proteins.

 

T

 

he

 

 nuclear pore complexes (NPC)

 

1

 

 are the sites
where the exchange of macromolecules between
nucleus and cytoplasm occurs (Feldherr et al., 1984).

Transport through the NPCs is bidirectional and com-
prises a multitude of substrates. Small molecules can pas-
sively diffuse through the NPC. The transport of proteins
and RNAs 

 

.

 

40–60 kD is, however, generally an active
process, i.e., it is energy dependent (Newmeyer et al., 1986)
and mediated by saturable transport receptors (Goldfarb
et al., 1986; Michaud and Goldfarb, 1991; Jarmolowski et al.,
1994). To accomplish multiple rounds of transport, these
transport receptors are thought to shuttle between nucleus
and cytoplasm (Goldfarb et al., 1986). An import receptor,
for example, has to bind its import substrate initially in the
cytoplasm, release it after NPC passage into the nucleus,

and return to the cytoplasm without the cargo. Con-
versely, an export factor has to bind the export substrate
only in the nucleus and on the way out. This model pre-
dicts asymmetry in these transport cycles and implies that
the binding of the transport receptor to its cargo is regu-
lated by the different environments of nucleus and cyto-
plasm.

The nuclear import of proteins with a classical nuclear
localization signal (NLS) is to date the best characterized
nucleocytoplasmic transport pathway (for reviews see Gör-
lich and Mattaj, 1996; Koepp and Silver, 1996; Schlenstedt,
1996). The signal contains one or more clusters of basic
amino acids (for review see Dingwall and Laskey, 1991)
and is recognized by the importin-

 

a

 

/

 

b

 

 complex (for refer-
ences see Sweet and Gerace, 1995; Panté and Aebi, 1996).
The 

 

a

 

 subunit provides the NLS binding site (Imamoto et al.,
1995; Weis et al., 1995) and is therefore also called the
NLS receptor (Adam and Gerace, 1991). The 

 

b

 

 subunit
accounts for the interaction with the NPC (Görlich et al.,
1995; Moroianu et al., 1995) and carries importin-

 

a

 

 with the
NLS substrate into the nucleus. The translocation into the
nucleus is terminated by the disassembly of the importin
complex, and both subunits are returned probably sepa-
rately to the cytoplasm. Importin-

 

a

 

 interacts with -

 

b

 

 via its
importin-

 

b

 

 binding domain (IBB domain; Görlich et al.,
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1. 

 

Abbreviations used in this paper

 

: GAP, GTPase activating protein; IBB,
importin 

 

b

 

 binding; NLS, nuclear localization signal; NPC, nuclear pore
complex.
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