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Membrane bound ion pumps are involved in metabolic 
regulation, osmorcgt, lation, cell signalling, nerve 
transmission and cncrgy transduction. Transhydrogenasc is 
a conlbrmationally-coupled,  proton pump that links a 
proton gradient to the redox reaction between NAD(II)  and 
NADP(II).  It has three components,  dl binds NAD(II).  dll 
spans the lalelalbrane and dill  binds NADPIH). 

This poster describes the first crystal strucltlre 
determination of  the dl N A D  complex component  of  R. 
ru/u'um transhydrogenase at 2A resolution using the 
sclenomethionine MAD tcchniquc [1, 2]. The monomer 
comprises t~.o domains (ot,13). one is a Rossmann fold lha! 
binds N A D  in a novel mode and the other is revolved in 
dimcr formation. The two domains can adopt diffcrcnt 
conformations with respect to each other, and in the most 
closed oricntalion the nicotinamidc ring is expelled from 
the cleft between the two domains and is exposed on the 
outside of  the protein. With the protein in this 
contbrmation it is possiblc to dock thc structures of  the 
dI.:NAD' and the prcviously determined d l I I / N A D P  
complexes 13, 41 together to provide Ihe first insights into 
the molecular basis of  the hydride transfer step. 

The proposed model of  thc dl./dlll complex sho\,,s 
domain motion in dl with attendant changes in hydrogen- 
bonding, resulting in a shift in position of the nicotinamide 
ring of  N A D .  Wc propose that this movement  is 
responsible tot" switching between the forbidden and 
Mlowcd states for hydride transfer during proton pumping. 
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The legume lectins are a family of  sugar binding 
proteins found in lhc seeds, roots. StClnS. leaves and bark of  
plants belonging Io the l.egmniHo.~ae familyl. I)espile lhe 
strong similarity m amino acid scqucllCCS and tertiary 
structures, the carbohydrate specificities and quaternat T 
strt,etures of  legume lcctins vary ~idely. Two different 
legt, me lectins occur in the bark of  Rohinia l~Seuchmcac'ia: 
RPbAI and RPbAII. RPbAI is composed of  two 
homologous 31.5- and 29-kDa lee|in polypeptidcs (referred 
to as polypeptides A and B, respectively) that associate in 
all possible combinations into fix.e different tetrameric 
isolcctins (A 1, A d k  AeB_,, Al~h and BI) 2. In this respect, the 
isolectin composit ion of  RI'bAI is relni,fiscent of  that of  
the PlmseohLs vulgarLs' agglutini,L which is also a mixture 
of  live isolcctins that orig!nate from the association of  li 
and L subunils in tctramcrs ' .  In this cryslalh)graphic study 
we focus on the RI)bAI letramcr consist ing of four 31.5- 
kDa subunits (A)), which could be cD.stallised in two 
different crystal tbrms. Crystal tbrm 1 grows in a condition 
containing _0,o polyethylene 'alvcol 8000. 0.1 M soditun 
cacodylatc buffer pll  6.5 and 0.2 M magnesium acetate 
whereas crystal form II grows from 30% polyethylene 
glycol 4000 and 1).2 M ammonium sulphate. Synchrotron 
radiation data were collected on both crystal t i tans and 
molccular rcplaccment sohitions wcrc found using the 
structure of  phytt,hemagglutinin-L,, lcgumc lectm ( 1 FAT) "a. 
I?,ecause of  better data quality (1.8 A), crystal form 11 was 
chosen for furlher refinement. The asymmetric unit of  this 
crystal form comprises I monomer with the typical legume 
lectin Ibid. I lowever, due to 1222 symmetry a tetramer is 
formed which is very similar to the phytohemagglut inin-L 
legume lectin tetramer 4. Differences between the structures 
of  phylohemagglutinin-I ,  and RpbAl A~ v, ill be discussed 
in detail. 
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