
Biochem 151 Week #6:   P-type ATPses -- Ion Pumps

Structures to view: Ca-ATPase (SERCA1a) in two conformations.        RasMol rider: Wlad

Reviews:

Lee, A.G. and East, J.M. 2001. What the structure of the Ca pump tells us about its mechanism.
Biochem. J. 356:665-683.

Lee, AG. 2002. A calcium pump made visible. Curr. Op. Struct. Biol. 12:547-554

MacLennan, D. et al. 1997. The mechanism of Ca2+ transport by sarcoplasmic reticulum
Ca2+-ATPases. J Biol Chem. 272:28815-8

Toyoshima et al. 2003. Crystal structures of the Ca2+ ATPase in various physiological states.
Ann. NY Acad. Sci. 986:1-8.

Research papers:

Davidson GA, Berman MC. 1988. Calcium dependence during single-cycle catalysis of the
sarcoplasmic reticulum ATPase. J Biol Chem. 263:11786-91
  
Toyoshima et al. 2000. Crystal structure of the calcium pump of sarcoplasmic reticulum at 2.6 A
resolution. Nature 405:647-55. 

Toyoshima, C. and Nomura, H. Structural changes in the calcium pump accompanying the
dissociation of calcium. Nature 418:605-611.

Some issues for presentations:

Before jumping into the structures, read up on the basic enzymology of these P-type ATPases, so
you’ll see what the basic structural and mechanistic issues are.  Make sure that you have a good
idea of the basic “E1-E2" mechanism for the Ca ATPase and Na-K ATPase pumps. (This can be
found in standard textbooks!)   Get a clear idea of what exactly is meant by “ion occlusion” as an
intermediate state of these enzymes.  (This is necessary for reading the Davidson paper). The
enzymology can be overwhelming to get on top of, so try to penetrate to the essential points.

Ask yourself: how many different structures of the Ca pump would we like to see in order to get
a good mechanistic picture of how the enzyme pumps Ca uphill?  How much light do the 2
structures we actually have shed on the mechanism?

Try to draw out an “energy diagram” of the various intermediate states, both in the presence of a
transmembrane Ca gradient and with equal Ca concentrations on both sides of the membrane.


