Solutions Week 2

Q1
a)
In steady state for intermediate steps, their rate should be zero, hence
d[cC]
T k.cC —k.[cC] —m_.cC]+m.[c*C] =0
d[;tc] = m,[cC] — mi[c*C] = LL[c*C] — v[c*C] = 0

Thus we have
_ keeC +me[erC]

cC
[e¢] ki +m,
(cC] = m,[cC]
m.+ 1. +v

Substitute [cC] into [c*C],
k.cC +m[c*C]

(c°C] = ¢ kL +m, _ m.k.cC + m.m.[c*C]
m.+ 1. +v (m.+ 1. +v)(k. +m,)
(1 B m.m, ) (e*C] = mck.cC
(m.+ 1. +v)(k. +m,) (m.+ 1. +v)(k.+m,)
(me + 1 +v)(ke + me) — memg | m.k.cC
e LA +m) AT A L+ otk m)
m.k.cC

*C —_
el = o e +my = oy

So the correct amino acid rate is
vm.k.cC
v[c*C] = c <
(me + 1 +v)(ki + m) — m.m,

b)
Error rate of incorporation
wrong amino acid rate  v[w*C] [w*C]
Error rate = - - = =
correct amino acid rate  v[c*C] [c*C]
As wrong intermediate concentration [w*C] can also be derived using the same
method as in a) with substituting constants of the correct incorporations into wrong

ones,

m, k,,wC
[w*C] =
(m,, + I}, + v)(ky, + m,,) — m,my,
Hence,
mkaWC((m’c + l,c + U)(ké + mc) - mcm,c)
Error rate =

mckCCC((m\’/v + l\’/v + v)(k\’/v + mw) - mwm\’/v)






