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C) Inits El conformation, the Na+/K+ ATPase has three high-affinity Na-binding sites and two

. &’]) low-affinity K- binding sites accessible to the cytosolic surface of the protein. The Km for
binding of Na+ to these cytosolic sites is 0.6 mM, a value considerably lower than the
intracellular Na concentration of approx. 12mM; as a result, Na+ ions normally will fully
occupy these sites. Conversely, the affinity of the cytosolic K-binding sites is low enough
that K+ ions, transported inward through the protein, dissociate from E1 into the cytosol
despite the high intracellular K concentration. During the E1-> E2 transition, the three bound
Na+ ions become accessible to the exoplasmic face, and simultaneously the affinity of the
three Na-binding sites becomes reduced. The three Na+ ions, transported outward through the
protein and now bound to the low-affinity Na+ sites exposed to the exoplasmic face,
dissociate one at a time into the extracellular medium despite the high extracellular Na
concentration. Transition to the E2 conformation also generates two high-affinity K+ sites
accessible to the exoplasmic face. Because the Km for K+ binding to these sites (0.2 mM) is
lower than the extracellular K+ concentration (4 mM), these sites will fill with K+ ions,
Similarly, during the E2 -> El transition, the two bound K+ ions are transported inward and
then released into the cytosol.
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Q1  Muscle power + qualitative reasoning of biological fibres
15 attempts, Average mark 73%

A question that was well-attempted. Most students calculated muscle power correctly but gave
poor explanation of persistence length and the cell walls of plant and animal cells

Q2  Modulus of a network of wavy struts
5 attempts, Average mark 60%

Generally poorly attempted and few attempts too. The students struggled to calculate the
effective modulus of a wavy strut and even in calculating strut forces in the network by method
of sections

Q3 Hill muscle model

11 attempts, Average mark 67%
Generally well attempted but they struggled on using superposition to calculate the effect of
multiple stimuli.

Q4  Qualitative question on ion pumps and transport mechanisms
14 attempts, Average mark 70%
Generally well attempted although the explanation of ATP pumps was generally not adequate.





