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Report: 
The aim of our experiment carried out on 17-18 March, 2009 was to obtain good quality SAXS data on the 
nuclear protein export carrier Xpo1p (S.cerevisiae). This 125kDa protein mediates nuclear export of proteins 
(such as HIV Rev) via binding of a leucine-rich nuclear export signal (NES), and also of small hnRNAs 
using adaptors [1,2,3]. The final export complex is comprised of Xpo1, its cargo, and the small GTPase Ran.  
 
The current structural information available for Xpo1 is limited to a 2.3Å crystal structure of the C-terminal 
third of the human version of Xpo1 known as CRM1 [4], a SAXS structure of the full length unbound S. 
cereviseae Xpo1 protein [5], and a 22 Å electron microscopy reconstruction of the unbound human CRM1 
[4]. These structures have not revealed the mechanism by which CRM1/Xpo1 is able to bind NES signals, 
nor the predicted conformational change of CRM1/Xpo1 upon substrate binding. 
 
Karyopherin proteins involved in nuclear transport are thought to possess a high level of intrinsic flexibility. 
It has been suggested that CRM1/Xpo1 may adopt "open" and "closed" conformations analogous to Cse1 (the 
export protein for importin alpha) [6] and that a series of conserved residues which line the inner concave 
face of the central region of CRM1/Xpo1 may be involved in NES binding. It is thought that binding of 
substrates stores energy within the spring-like structure of karyopherins that is released once the transport 
step is complete.  
 
During our experiment SAXS data was collected on Xpo1p alone, Xpo1p/S1 peptide, and Xpo1/Yrb2p. The 
S1 peptide is a NES peptide that has been shown to bind Xpo1 in the absence of RanGTP [7]. Yrb2p (the 
homologue of RanBP3 in humans) has been shown to bind directly to Xpo1p and may play a role in 
stabilising the export complex by increasing the affinity of Xpo1 for its NES cargoes [8]. 
 
Preliminary analysis of our data using the ATSAS software suite [9] has revealed a distinct change in the 
scattering of Xpo1 between the unbound and S1 peptide complex samples. The initial ab initio models 



 

suggest that in its unbound state Xpo1 assumes a circular, closed conformation in close agreement with the 
EM model [4]. Upon binding of the S1 peptide, the second half of Xpo1 appears to twist away from the 
circular plane, and a small protrusion appears in the first half of the molecule. This may represent the loop 
predicted to exist in HEAT repeat 8 of Xpo1 which is thought to change conformation upon binding of cargo 
[4].  
 
Data from the Xpo1/Yrb2p complex has so far been analysed to a lesser degree than the two other samples. 
The first models of this complex indicate an elongated arrangement of the proteins, with Yrb2p seeming to 
stack on top of Xpo1. The conformation of Xpo1 cannot yet be clearly delineated from the preliminary 
models. Further processing of the data and a greater number of ab initio analyses are required before 
conclusions as to the mode of Yrb2p binding to Xpo1 can be made.   
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